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Efficient filters and selected injection frequencies
make the new SR-46A and SR-42A virtually immune
to FM and TV interference. Squelch, too!

Interference-free reception is only one of many
advantages in the new SR-46. Complete six meter
band coverage is another. Or full two meter
coverage, if you prefer, in the companion SR-42
unit. Both give you double the usual bandspread,
through use of dual tuning ranges. A neutralized
nuvistor front end boosts sensitivity, and eleven
tuned circuits increase selectivity while sup-
pressing interference. Push to talk, of course.

Thorough field testing, before production, by
hundreds of operators, assures you of years of
trouble-free performance. It all adds up to your
top VHF value. See the SR-46, or the SR-42, at
your distributor today.

o121
of-16H

Export: Hallicrafters International Div.

-

“selected from front panel. Tubes: 10, plus zener

2 zeners and four diodes in the SR-42). “S" Meter

FEATURES
Frequency Coverage: 50 to 52 Mc and 52 to 54 Mc
{144 to 146 Mc and 146 to 148 Mc in the SR-42).
Power Input: 10-12 watts. Power Supply: 115 VAC
and.12 VDC (vibrator and line cord optional extra).
Transmitter Crystals: high frequency type; provision
for four (one furnished), plus external VFO, switch-

diode oscillator control and four diodes (11 tubes,

automatically switches to RFQ. Cabinet: “snap-off”
type for easy access. Size: 5%2"” high, 124" wide,
8%" deep. Shipping Weight: 17 lbs. Amateur Net
Price: $199.95

‘Q?aaé/(/ %W

”@”/Mm&%
hallicraffers

5th & Kostner Aves., Chicago, lIl. 60624




Another country heard from. Another good QSO. You can really reach out with Collins 30L-1
Linear Amplifier. It gives you talk power. More talk power than any other comparable equipment
you can use. The 30L-1 provides a conservatively rated 1,000 watts

PEP input on SSB (500 watts average dc) and 1,000 watts average

on CW. It was designed for the KWM-1 or KWM-2 but can be

used with most other 70-100 watt CW/SSB exciters. Talk power

isn't the only feature you'll like about the 30L-1 Linear Amplifier.

But it could be the most exciting. Ask your Collins distributor to

show you why.
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SMALL PAIR BEATS A FULL HOUSE

One particular pair, SB-34 sideband transceiver/exciter and SB2-LA
gallon linear amplifier —are small enough to beat a full house. Or,
for that matter, any no-room-for-passengers KW mobile installation.

Proof. Photograph shows SB-34 and SB2-LA together as a complete
1KW, 4-band sideband station (including receiver of course) beating
a full house handily. The two units placed end-to-end occupy less
than 2 linear feet— just over 1 foot in depth, less than 6 inches high!

But SBE didn't set out to produce a miniature transceiver at the
expense of undue component crowding—transistors and diodes aided
by advanced bilaterai circuits did it with room to spare.

SB-34 specifically, is advanced equipment— predominantly solid-
state—in pace with the trend toward elimination of all tubes in a
host of electronic gear. The SB-34 SSB transceiver costs only 395.00
(with 12V DC and 117V AC built-in power supply) and uses 23 tran-
sistors, 18 diodes, a zener, a varactor—and only 3 tubes!

Highlights: $B-34: 4-bands: 3775-4025 kc, 7050-7300 kc, 14.1-14,35 me, 21.2-21.45 mc.
* 135W p.e.p. input (slightly lower on 15) e Built-in dual 117V AC/12V DC supply (nega-
tive ground) e Collins mechanical filter o Panel seiectable USB- e 11%”W, 10”D,
5"H. Weight: 19 Ibs.

$B2-LA: 80-40-20-15 meters e Input SSB: 1KW p.e.p. AM: 300W. CW-FM-FSK: 400W,
e Built-in 117V AC power supply e 12"W, 1212”0, 5%”H. Weight: 40 |bs.

MODEL SB3-DCP INVERTER

Heavy-duty transistorized inverter for mobile op-
eration of SB2-LA linear amplifier at 1KW input.
Input 12-15V DC, negative ground. Output @ 13.5V
DC input, 150 volts AC peak square wave at 250
cycles. 6”W, 12”D, 334”H. Weight: 17 lbs.

Write for new brochure describing SBE line.

OMPANY

RAYTHEON C
——l RAYTHEON: e —
213 East Grand Avenue, South San Francisco, California 94080

Export sales: Raytheon Company, International Sales & Services, Lexington 73, Mass, U.S.A,



TAKE YOUR HOBBY WITH YOU
NO MATTER WHERE YOU GO..

The highly
eff/C/em‘

n Inq qam“,

MODEL 18TD

Reel Tape Doublet
for 3.5 thru 30 MC

Hy-Gain’s Model 18TD is unquestionably the most highly efficient, the most versatile and the finest
constructed portable 2 wavelength antenna available. It is center fed with 52 ohm coaxial cable—
handles 3 kw P.E.P.; 2 kw CW; and, 1.5 kw AM. Radiating elements consist of two 66’ stainless
steel tapes that conveniently reel out of and into a durable cycolac antenna housing. The elements are
calibrated in meters for ready reference in establishing the exact distance each is extended from the center
housing to form a full % wavelength doublet antenna system for any desired frequency. Anybody can install
...any place. A "frequency-to-length” conversion chart integrated in antenna housing is correlated to
calibrations on the elements for quick, positive reference in determining the exact distance each element
should be extended for assigned frequencies. Jts efficient performance coupled with its weatherproof con-
struction makes it suitable for permanent and semi-permanent installations as well as for portable applica-
tions. For complete details, send for free Technical Data Report. Model 18TD $69.95 Net.

Ruggedly Constructed Lightweight Doublets for the Band of your Choice

Install ’em as an Inverted V or Horizontally

Hy-Gain's rugged, lightweight single band doublets are designed to
deliver high efficiency, low SWR performance. They feed with 52 ohm
coax...take up to 500 watts P.E.P. Unique high impact molded cycolac
insulators easily support 175 Ibs....are completely impervious to all
weather conditions. Complete with copper-clad stranded wire elements,
insulators and 50’ of RG-58/U coax cable.

Or, build your own doublet...using these
quality Center and End Insulators from Hy-Gain

‘ Rugged high impactmolded  Miniature Cen- Miniature End
Model Frequency Net otrong,hghtwelght cycolac plastic End Insula-  ter Insulator Insulator. Mold-

HD-1 10 or 15 Meters ~ $7.95 weatherproof Center  tor. Heavily serrated to with clamp for edcycolacplas-

HD-2 20 Meters $7.95 Insulator. Molded of increase leakage path to RG-58/U coax. tic. Supports

HD-3 30 Meters $8.95 high impact cycolac  approximately 12”. Model ~Molded cycolac 175 Ibs. Model

HD-4 40 Meters $9.95 plastic. Model C!  EI $2.00 Pr. Net plastic. Model MEI$.60Pr. Net
$3.95 Net MC1 $.50 Net

See them today at your favorite Hy-Gain Distributors or write for the name of the distributor nearest you.

HY-GAIN ELECTRONICS CORPORATION
8408 N.E. Highway 6—Lincoln, Nebraska



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amsateurs, especially League members, are invited to report station activities on the tirst of each
month tfor preceding month) direct to the SCM, the administrative ARRL oflicial elected by members in each Section,
Radio club reports are also desired hy SCMs for inclusion in @ST. ARRL Field Organization station appointments are
available in areas shown to qualified League members. General or Conditional Claas licensees or higher may be appointed
ORS, OES, OPS, OO0 and OBS. Technicians may be appointed OES, OBS or V.H.F, PAM. Novices may be appointed QLS.

SCMTs desire Jpplxcatmn leadership posts of SKEC, EC, RM and PAM where vacaucies exist.

ATLANTIC DIVISION

"\Wilmibgton 19809

Tumaqua 18252
Bultimore, hMd. 21229
Wllburta uurdcns,
‘Trenton 08A2X%
Buffulo 14226
Conway 15027

springfield 62703
Michigan City 46361
Portage 53901

Junesville 56048
Grand f'orks 53201
Clear Lake 57226

iP.0. Box 311) Osceola 72
Covington 70 133
Mer{dian 39303

Johnson ity 37601

370

Delaware W3LY IS Roy A. Belair 415 Brighton Road
Eastern Pcnnsylvxnla W3ZRQ Allen R, Brelner .:l), Race St.
Maryland D. WwiQa Hruce Boyd 415 Wickhaln Rd.
southern New Jersey * W2zl Edward G. Raser 19 Blackwood Drive
Western New York K2HUK Charles T, Hansen 211 Rosemont Drive
Western Pennsylvania W3GJY John ¥, Wojtkiewics 1400 Chaplin St.
—_ CENTRAL DIVISION
1llinois WIOPRN FEdmond A. Metzger 1520 South 4th St.
Indiana K1vG M. Roberta Kroullk 401 F1 Portal Drive
\visconsin KYGSC Kenneth A, bneter 522 Wauona T'rail
DAKOTA DIVISION
Minnesota WOTCK Hcrman R. Kopischke,Jr. RI'1) 2
North Dakota \\ DM Harold L. 8hects 21 kuelld Ave.,
Bouth Dakota KOTXW  Scwurd P, Holt Box 58
_ ELTA DIVISION .
Arkangas : K5GKN Don W, Whltncy U 7 North Drive
Loulsluna WseM J Allen Swanson, Jr. ] JJ 1, Box .554 )
Mississippt WSEMNM 3, H, Halrston 2321-27th A
‘Tennessee W4U VP Wiliam Scott 115 Eust Holston Ave,
GREAT LAKES DIVlSlON
Kentueky WA4KFO Lawrence F. Jefirey l 0 An
Afichigan* WrEX Ralph P. Thetreau 7209 \V ﬁlx Mllc Road
Ohlo WEBAL Wilson k. Weekel 1317 Logan Ave., N.\W.

HUDSON DIVISIO

o

Eastern New York

Owensboro 42:301
Detroit 48240
C'unton 44703

George W, Tr.;cy
"66 Clypress 8t
13 Robert Circle

MIDWEST DIVISION

138 North Country Club Drive

dchenectady 12309

Massnpegua Park, L. I, 11762

Houth Amboy 08§79

1418 Douglas Ave,
3045 North 72nd,
Fdgar Star Rte
Frank Allen Hox 272

NEW ENGLAND DIVISION

N. Y. U & Long Island  K21DB Blaine &. Johnsol
iNorthern New Jersey waevw Edward ¥. hrlcl\aon
lowa o WHNTB Dennis Burke
Kuusas KPBXF Robert M. Summers
Missour{ WOTPK Alfred 1, Bchwaneke
Nebraska woeGPp

Connecticut * WIlkKW AMilton I, Chance
Hustern Massachusetts WIALP Frank L. Baker, Jr,
dDalne K ‘Herbert A, Davis

IDYG
New Hampsulre WISWX/KIDSA
R.hodu Island KIAAV
Vermont KIMPN

\mes 50010
Bethel 66009
Kolla 65401
iiering 69341

2% Reussner Rd.
85 SJA_()JInr Ave,

Box 137-A, RFD
30 Fruit St.
2 lilllcresv. Drive

Robert Mitchell
John E. Johnson
k. Reginald Murray

Southington 06389
Braintree (12185
Franklin 04634
‘hester 030436
Pawtucket 02860
Montpelfer 05601
\Westfield 01085

Spenard 99503
‘t'win Falls 83301
Anaconda 59711
Portland 97266
Puyallup 98371

“Concord 94521

Kaneohe 96744
Boulder Clity 84005
armichael Y5608
sSun Ruafael 94901
¥resno 93702
Cupertino 95014

Salisbury 28144

Falrmont 26554

Alamosa 81101
Alamogordo %8310
Salt Lake City 84110
Casper 52601

Athens 35611
Albrook AFB
Pomn.um HMN\ 33064
C'olumbus 3190
caparr Hclzms

San Juan, P.R, 00922
Fort Waulton Beach 32548

Phoenix 85017

1.ong Beach Yosux
santa Al 'J.Z7U.

San Diego 92107
Thousand Ouks 91360

\Vestcrn Massachusetts WIBVR Percy C. Noble % 5t. Dennis St,
NORTHWESTERN DIVISION
Alagka * KL7ENT Danfel R. Wright 3206 Wyoming Drive
1daho * K7HLR Raymond V. Evans Route 3
Montana W7TYN Joseph A. D’Arcy
QOregon W7AJN r.wverett H. France
Washington W7HMQ  Everett . Young ’z17 Fuv.h bt S E.
- PACIFIC Dl\’ISIO
East Bay KELRN Richard Wllson 07 C'ordova \Way
Hawall KHBBZF  Lee R. Wical 45-601 luku Rd.
Nevada W7PBYV Leonard M. Norman K52 Utah St.
Bacramento Valley WAGJDT John F, Minke, XII 4613 Rustlc Rd.
#Han Francisco WAGAUD Hugh Lns«ldy 77 Coleman Drive
Han Joaquin Valley W6JPU Ralph Saroyan 6204 1, Townsend Ave,
sSanta Clara Valley W6ZRJ Jeun A. Gmelin 10835 \Willowbrook Wuy
— ROANOKE DIVISION
Worth Carolina \WW4BNU Barnett 8, Dodd 420 West Franklin St.
South Carolina W4 kD [$ hurlvn N. Wright 711 Merriwether Dr.
Virginia W4sHYS H. J. Hopkins %600 Hammett Ave.
West Virginia WEJIM l)onald B. Morris 1136 Morningstar Lune
- ROCKY MOUNTAIN DIVISION
Colorado 1\0’1"1‘ Donuld Ray Crumpton Box 223
Now Mextico SFLG  RIill Furley 1.{“6 hpruce
tah W7MW R/\\ 70 AD MMarvin C, Zitting P.O. Box 18
\nomlng CQL \ayne M. Moore 142 :south Monmna Ave.
SOUTHEASTERN DIVISION
Alabama K4KJD Willlam 8. Crafts Route 3, Box 233
€ unal Zone * KZSMV Marvin ¥Flynn P.0. Box 1087
h \tcrn Klorida K48JH A. L. Hamel . 220 NI, 25th 8t
W4R7ZL Howard L. Schonher .0, Box 1902
\Vest J.udles (P.R.-v.L) KP4DV Albert R. Crumley, Jr. P.0. Box 10073
Western Florida W4RKH  Fruuk M. Butler, Jr. 494 Elliott Rd.
_ SOU’I‘H“ ESIERN DIVISION.
Arizona W7FKRK  Floyd C. Coly 1 \\ ext Plerson St.
L.os Angeles W6BHG H. G, Ga.rm'w ¢ hatwin Ave,
(Orange WeDEY Roy R. Maxson g uth Olive St.
8an Dicgo WGLRU on Stansifer 4427 Hescadero
Wanta Barbara WAGOKN Cecll 1), Hinson 1y33 (mcntry Court
WEST GULF DIVISION.
W5BNG L. L. Marbin 4515 Calmount
KHCAY lJ;mlel 13, b'rater 1401 OKlahoma Ave,
Houtmrn ‘I'exas W5AIR . D. Jerry Sears 5634 hhrldgt St

CANADIAN DIVISION

Alberta
‘Rrittsh Columblia
Manitoba
Muaritime
ntarlo
Quebee

Saskutchewan

ort WortR 76107
Enld 7370
Flouston ,70”3

Hurry H: il'ruld 184 ¢-5th Ave. N.

¥i. L. Savage $553 West 12th Ave,

.I]uh{l Thumk.;s Stacey 19 Cottonwood C'res,
). It

Richird W. Roberts 170 Norton Ave.

C. W. Skarstedt 62 St. Johns Rd.

Mel Mills 1.0, Box 801

Lethbridge ‘\lta
\’‘ancouver
Brandon
Hurvey Station, N. B,
Willowdale, lorunto Ont.
Pointe Clalre, i

. Montreal 33, P. Q.
Saskatoon




WELCOWE ABDRARDE

International’s “FLYING SHOWROOM 66

will visit your area soon.
Welcome aboard this fabulous electronic flying display.

During 1966, International’'s Martin 202 Flying Showroom will tour cities through-
out the United States, bringing with it displays of International electronic equip-
ment and products, plus a technical staff available for consultation. ® A space
age electronic show for Amateur Radio operators, radio experimenters, hobbyists,
Citizens Rddlo dealers and users, commercial 2-way radio operators and manufac-
turers requmng special electronic products. ® |f you are a manufacturer, radio
equnpmenﬂ dealer, Amateur or Citizens Radio Club, or other interested groups,

|
we will attempt to schedule a specific time and date to visit your area. Watch

for announrcement or write International Crystal Manufacturing Co., Inc. for details.

[

/ ' Discuss your technical and engineering
| . requirements with International’s staff.
‘ See how International electronic L
‘r products can work for you.

INT ERNATIOvNAL

CRYESTAI. MFG. CO., INC.

18 North Lee
Oklahoma City, Okla. 73102

|
|

-




THE AMERICAN

RADIO RELAY
LEAGUE, .

is o noncommercial assoclon‘on of radic amateurs, bonded . for
the promotion of interest in omdteur rddio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

ltis anincorporated association without capital stock, chartered ..

under the laws of Connecticut. Its affairs.are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors, The League
is noncommercial and no one commercially engdged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board. i

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

Inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owrier-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full vohng membership _is gronted only to
licensed amateurs.

All general correspondence should be addressed to the adrmms- ]

trative headquarters at Newington, Connecticut,

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

GOODWIN L. DOSLAND, WBTSN, 1952-1962
(President Emeritus)

- Officers
President . . . s . HERBERT HOQVER JR., W6ZH
900 W:lshnre B{vd., Los Ange[es, California 90017
First Vice-President . . . WAYLAND M. GROVES, W5NW
1406 West 12th Street, Odessg, Texas 79760

Vice-President . ., . . . . . FRANCIS E. HANDY, W1BDI
225 Main St., Newmgton, Connecticut 06111

Vice-President . . ALEX REID, VE2BE
240 Logan Ave Sf. Lumbert, P, Q., Canada

Secretary . . .. . . . . . . . JOHN HUNTOON, WILVQ

Treasurer . . . DAVID H. HOUGHTON
225 Mom Sr., Newmgton, Connecticut 08111

L] L] L] L] .

Secretary & General Manager Emerifu;. A. L, BUDLONG, W1BUD

a 6 ¢ o @

General Manager . . . .
Communications Manager . . . . FRANCIS E. HANDY, W1BDI

Technical Director . . . . . , GEORGE GRAMMER, WIDF
Assistant General Manager . RICHARD L. BALDWIN, WI1IKE
Assistant Secretaries . . , . . PERRY F. WILLIAMS, WIUED

GARY_L, FOSKETT, WI1ECH
225 Main St., Newington, Connecticut 06111
L ] L] L . L]

General Counse! . ., . . . . ROBERT M. BOOTH, JR, W3PS
1100 Vermont Avenue, N, W., Washington, D. C. 20005

Associate Counsel . . . . . ARTHUR K. MEEN, VE3RX
Svite 2212, 44 ng St. Wesf, Toronto 1, Ont.

JOHN HUNTOON, wWiLvQ ™

DIRECTORS
Canada
NOEL B, EATON ... ... ..ooivaviennns VE3CJ
R.R. 3 Burlington, Ontario
15 Ic(‘-l'irrﬂnr C'olin C. pumbrille. ....... E2BK

Oak Ridge Lrive, Bale d* brle. Qucbec

Atlantic Division

GILBERT L. CROSSLEY . ....0ovuuna.. W3va
734 West Foster Avenue, State College, Pa. 16801
V[ce-mrectar Jesse Bleberman. ... ..., W3KT
3141 Bristol Road, C‘halfont, Pa. 18914
Central Division
PHILIP E. HALLER. .........0 0.0, WIHPG

6000 8. Tripp Ave., Chicago, 111, 60629

Vice-1irector: Edmond A, Metzger....... PRN
1520 South Tourth &t., Springfleld, Iulnols 62704

Dakota Division

CHARLES (4, COMPTON............ WOBUO
1011 Fairmount Ave., St. Paul Minn. 55105
Vice-Director: Charles M. Bove......... AMXC

16113 Kast Lake 3t., Minnezmoﬂs. Mhm 55407

Delta Division
HILIP P. SPENCER,...... W5LDH/WSLXX
'9 Snipe st.. Lake Vista, New Orleaus, La. 70124
llcc-virmar Max Arnold.............. W4WHN
612 Hogan Road, Nashville, Tenn. 37220

Great Lakes Division

DANA E, CARTWRIGHMT . .......,... WsupB
24979 Observatory Ave.. Cineinnati. Ohlo 45"OR

Vice-Director; Charles C, Miller. .......... 8JsU
4872 Calvin Drive, Ci olumbus. Ohlo 43"27
Hudson Division
HARRY J. DANNALS..... ......... W2TUK
RI'D 1, Arbor Lane, Dix Hills, Huntington,
N.Y. 11743

Vice-Director; Stan Zak, , .. ..o, K25JO
13 Jennifer Lane, Port Chester, New York 10573

Midwest Division

ROBERT W DENNISTON.......... WONWX
X 73, Newton Jowa 50208
1 zcr—(uredor sSumner H, Foster. ........., WaG

Q
2110 Goblin's Gully DBA 5.E., Cedar Hapids, Iowa

New E'anand Division

ROBle YORK CHAPMAN,.......... wiQv
X south Road, (,roton. Conn. 06340
’ice-l)!reclar Bigeloswy Green. .. ......... VI1EAE

2368 Marlboro st., Boston, Mass. 02116

Northwestern Division

ROBEKT B. THURSTON............ WIPGY
7700 31st Ave., N.E., Scattle, Wash. 98115
Vice-Director: R. Rex RObErta. .. ......... WICPY

K37 Park Hill Drive, Billings, Mont. 59102

Pacific Division

Vice-Director: Ronald (. Martin, . ......... wezr
1673 Baywood Lane, Napa, Callf. 94558

Roanoke Di w‘n‘on

P. LANIER ANDERSON, JR........ W4MWH
428 Maple Lane, I)unvule, Va. .!4541
Vice-Ivirector: Joseph ¥ Abernethy. .. ... . "4AKC

764 Colonial Drive, Rock HIil, 8.C. 29730

Rocky Mountain Division

CARL L. SMITH. . ..., ... .......... WaBWJ
1070 Locust St., Denver, Colo. 50220

Vice-irector: Jahn H. Hump on, Jr....... w700X
3618 Mount Ogden Drive, Ogdcn. Utah 84-&03

Sou theaatern Division

CHARLES J. BOLVIN................ Lvv
2210 8.\, "7th Lane, Miami, Fla. 3’%133
Hu-/urec/ar Albert L. Hamel. ... ...... K4

SJTH
0 N.E. 25th Street, Pompano Beach, Fla. 33064

Southwestern Division

HOWARD F. SHEPHERD, JR........ WeQJIW
127 South Citrus Avenue, Las Angele (,nut 90036
Vice-Director: John I. Martin, ........... ECP

1135 Crest Drive, Encinitas, Calif. 9"024

West Gulf Division
R()I‘MFR O, BEST. ... . ..., V5QKT
*.0. Box 1656, Corpus Christi, Texas 78403
Hcv-Diredar Ray K. Bryan............ wsUvYQ
2117 S.W. 61st Tcrrz;%eisuklnhomn City, Okla.



“It Seems 10 Us...”

IARU PROGRESS

An affiliation of national amateur societies
in countries (or colonies) around the world, the
International Amateur Radio Union has grown
from an ¢riginal membership of 14 societies to
its present total of 66. But more important
than mers numbers is progress in the working
effectiveness of the organization. Considerable
strides have been made the past few years,
especiallyi‘ in the area of regional coordina-
tion. :

The amateur problems of one nation are
largely si‘nilar to those of its immediate neigh-
bors; thus adjacent-society liaison and cooper-
ative effort are highly important. Further, area
meetings lof society officials become reasonably
practical, as compared with the difficulty and
expense of a truly worldwide gathering.

Region I (Europe-Africa) led the way, and
has been )an active division of IARU for some
15 years. This next month, representatives of
member-societies will hold a week-long meet-
ing in ngoslavia for another in a series of
conferences to discuss current problems and
chart future aims. As always, strengthening of
the amateur radio service, with the particular
objective of protection of frequency alloca-
tions, wiil have a top spot on the agenda.

Two years ago Region IT (N. and S. Amer-
ica) formled its divisional liaison mechanism,
another large step forward in IARU effective-
ness. As you read this, the six-man Executive
Commitiee (two each from North, Central and
South America) will be meeting in Salvador,
appraisitg plans and activities such as hemi-
spheric <mergency networks, band subdivi-
sions, et>., and probably setting a date and
place for, the next general Region II amateur
conference. Here again, primary attention will
be given!to international regulatory matters.

A particularly bright spot in the current

picture i organizational interest in Region 111
(Asia-Oceania), where the member-societics —
especially Australia, India, Japan and New
Zealand — are exploring ways and means to
overcom3 their serious problems of travel dis-
tance, and attempting to establish & third di-
visional roup. With its success, the regional
organization of TARU will be complete.

"This growing awareness by each member-
society, and its officials, of the need for closer
Jiaison und cooperation in establishing and

working toward common objectives, can only
result in expanding — and much needed —
strength in IARU.

NATIONAL CONVENTION

The crew up Boston way are hard at work
putting the finishing touches on extensive
plans for a bang-up ARRL National Conven-
tion. ‘

Thoroughly skilled with a long string of
highly-successful division conventions to their
credit, the Federation of Kastern Massachu-
setts Amateur Radio Associations committee
has long been eager to show its stuff to a larger
segment of hain radio by throwing a national.
The location: Sheraton-Boston Hotel, in Pru-
dential Center, adjacent to the Massachusetts
turnpike. The dates: April 22-24. The partici-
pants: a few thousand active, enthusiastic
hams who populate the annual Swampscott
affairs and wouldn’t miss this one on a bet.
The details: see page 37 in the March issue of
ST. Join us? BCNU there.

BOARD MEETING

The annual meeting of the ARRL Board of
Directors will be held this year in Hartford on
May 13. This will, as always, be the culmina-
tion of the democratic process in your League
— when your elected representatives meet to
discuss proposils, compromise on divergent
views of various parts of the country in the
common good, and chart our course for another
year. ‘

What will be on the agenda? Practically
anything pertaining to amateur radio, and
certainly subjects which members have com-
municated to their respective directors during
recent months. Your director will be glad to
hear from you, or your club, expressing your
views on matters of the day. He can represent
you only to the extent you let him know your
opinions and proposals. His address is on page
8 of this issue.

The views and recommendations of affil-
inted clubs are particularly helpful to a direc-
tor, since they represent a composite of many
individual opinions. Devote some time at
your next meeting, therefore, to a discussion
of League and amateur affairs, and request
the club secretary to convey the results to

your division director.
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COMING A.R.R.L. CONVENTIONS

April 22-24— ARRL NATIONAL, Bos-
ton, Massachusetts

May 28-29 — Roanoke Division, Natural
Bridge, Virginia

May 27-29 — Southwestern
Anaheim, California

June 3-5 — West Gulf Division, Arling-
ton, Texas

June 18-19 — Rocky Mountain Division,
Colorado Springs, Colorado

July 2-3 — West Virginia State, Jack-
son’s Mill

September 16-17 — Ontario Province,
Niagara Falls

Qctober 15~16 — Hudson
'Farrytown, New York

QOctober 21-22 — Great Lakes Division,
Muslkegon, Michigan

Division,

Division,

Prospective convention sponsors are urged to check with
ARRL Hgq. to avoid possible date conflicts,

SOUTHWESTERNDIVISIONCONVENTION
Andaheim, California May 27-29

The 1966 Southwestern Division ARRL Con-
vention will be held Friday noon through Sunday
evening, May 27-29, at{ the Disneyland Ilotel,
Anabeim. 'The convention will offer top guest
speakers, manufacturers’ clinics, open forums,
contests, mobile judging, ladies’ luncheon and
many other intercsting events throughout the
convention period. Speakers will include QST
Novice Editor Lewis (+. McCoy, W1ICP, and
ARRL General Counsel Robert M. Booth, Jr.,
W3PS, YLs aund XYLs purchasing buanquet
tickets will also reccive a free bus trip which
will include stops at the Movieland Wax Mu-
seum and Knotts Berry Farm on Saturday; a
chicken dinner at the Farm is included. Other
area attractions include numerous electronics
firms, Disneyland, Melodyland Theatre and the
new Angels bageball park; an ideal family setting
for the long Memoriul Day wcekend.

Registration is $2, combined banquet and reg-
istration $10, until April 15; $3 and $12 after that
date. Make checks payable to ARRL Conven-
tion, und send to P.O. Box 217, Tustin, Culifor-
nia. Room reservations should be made directly
with the Disnevland Hotel, or through the Ana~
heim Convention Bureau, Anaheim.

e Strays "§s.

(Q)ST congratulates . . .

Sergeant Forrest F. McClure, W1BJU, who
has been selected Qutstanding Airman of the Year
for the Air Force’s Office of Acrospace Rescarch,
and . ..

William W. Thompson, W2MTA, who has been
appointed a project engincer, manager of Saturn V
Data Adapter I'est at IBM’s Electronics System
Center in Owexo, N. Y., and . . .

Bill Beck, K4QOK, who was entertained aboard
the U.8.8. Howard iI. Gimore, AS-16, aund pre-
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sented with a bronze plaque by its crew in grati-
tude for his message service through W4CSE
aboard the Gilmore, and . . .

Ken Bowles, K#CIOQ, and Larry Cumming,
WI1FB, who were elected to the grade of Fellow in
the Institute of Elcetrical and Electronics Engincers
(IEEE), and . . .

Roy Daniel Rosner, K2KHR, who received the
Institute of Klectrical and Electronics Enginecers
1965 First Student Prize which was awarded for
the best paper written by clectrical enuinecring
students. K2KHR coauthored a paper entitled
“Antenna Secaling by Means of Microwaves and
Lascr-generated Coherent Light,"" and . . .

Lt. Gen. Theodore J. Conway, W4EII, upon
his assuming command of the 7th U.S. Army,
Europe, and . . .

Leland W. Smith, W4YE/W4AGI, who has
been promoted to Brigadier General, USMC Re-
serve.

FEEDBACK

In the article “*A 5-band 3-Transistor Receiver"”
that appeared in QST, January 1966, the value for
the emitter resistor, X3, should be between 4700
ohms and 10,000 ohms — selected experimentally
for a compromise hetween best noise figure and
audio gain.

In the article *Practical Tripler Circuits,”
Blakeslce, @ST, February 1966, change the input
circuit (Fig. 1C and Fig. 4) to the following:

INPUT f
>—'§ jf] c
FIG. 4

FCC has extended until March 30 (from February
21) the time for filing comments in Docket 16420,
which would make RACES a permanent part of the
amateur service (see pages 40~41, March QST). Re-
ply comments may be filed until April 14, 1966.

—. e mm

All members of the Quarter Century Wircless
Association planning to attend the New England
QCWA chapter luncheon at the National Conven-
tion on Sunday, April 24 ($4 per person) are re-
quested to make reservations as soon as possible with
the chapter secretary, Stearns Poor, W1PO, Han-
over, Mass.

'OUR COVER

Don’t forget the
1966 ARRL Na-
tional Convention!
Thousands of ama-
teurs will meet at
the Sheraton-Bos-
ton Hotel, April
22-24, for an action-
packed weekend.
Jror complete de-
tuils, sce page 37,
March QST.

QST for



Electrical Interference

In.Two Parts
Part I - Causes and [dentiﬁcal:ion

BY W. R. NELSON,* WAGFQG

g NTERFERENCE” I8 defined as a confusion of
I rece ved radio signals due to strays and
undssired signals. It is also defined as
somethiny that causes this confusion. Inter-
ference fo radio signals occurs whenever an
undesired voltage, signal, or disturbance is
present. in sufficient strength to be heard in the
presence of the desired signal. What are the
confusions with which the amateur radio uperuator
contends” TVI, BCI, QRN, QRM, XYLI,
and RF) or EI. Cures have been found for
the first (our types, but there is no cure for the
XYLI type!

The confusion of electrical interference (RFI
or EI) will be discussed in this article. You will
be inforined of the sources of electrical inter-
ference, now it gets into your receiver, and the
classificasions of this type of interference. Photo-
graphs will show the “finger prints” of electrical
interference and instructions on the location
of interfdrence will be given.

The interference problem of the amateur opera-
tor has increased in proportion to the number
of hams' and the increase in population. The
ham has been usccused of killing fish in aquariums
and taking all the juice out of power lines with
his big heum antennas. He has been heurd on
TV and radio and oceasionally seen un his
neighbor's TV set. Lilectricul interference to TV
sets has been blamed on the poor ham operator,
and he has been accused of breaking thread in
o little vld lady’s sewing machine. This sounds
ridiculovs? Not sou: the aforementioned is just
@ sumpling of compluints received by the writer's
company which have been directed against the
hium operator.

A comparison of the interference problems of
the amateur und the power compuany indicates a
marked Euml.;.ntv How many of these complaints
wre Justlﬁed' The generul public feels that wll
TVI conpla.mts are justified. Ham operators teel
that wll electrical interference complaints are
justiﬁed". But the amateur knows that only a
small pereentage of TVI complaints are justitied,
and the power companies know that only a s W11
percentage of electrical interference complailits
are justified. By far, more noises heard on your
receivers are caused by consumer-operated
devices.|

(RF T and the Power Company

1t was for this reason thut Southern Culifornia
Jddison | Company, an investor-owned utility
serving jover 2,200,000 customers in a service

R Ama.ﬂeur Radio Representative, Southern (‘alifornia

fddison Company, 01 So. Marengo Avenue, Alhambra,
Cialiforniy 91802
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area of 65,000 square miles, appointed «an
Amateur Radio Hepresentative to work with
the high concentration of amateur radio uperutors
in that ares relative to the cuuses of electrical
interference. The amuteurs are informed that the
policy of the compuny is to do everything within
reason, good engineering practice, and sound
economy to eliminate or reduce to an acceptable
level uny interference created by its facilities.
Those having interference troubles are requested
to locute und correct any of the consumer-
created interferences that may be u problem to
thew; it is pointed out that each one must take
a cooperative and patient attitude toward the
location and correction of consumer-created
interference us well as the location und correction
of power-line interference. Kinally, amateurs are
requested to deal directly with the compuny on
interference problems.

To aid the amateur in identifying sources of
electrical interference, tape recordings of the
audible characteristics of interference ure played
at club meetings. These recordings are made by
feeding the audio output of a Collins 518-1, in-
stalled as a mobile receiver, directly into the
input jack of a stereo tape recorder. In stereo,
a comparison is made between consumer-created
und power-line interference. C'olored slides of the
“fingerprints”’ of interference aure used with the
recordings.

Appliance QRM

Many feel that the power company should
take care of all of interference, even though the
company has no jurisdiction over devices used
by its customers. It should be looked at from
thig point of view: An amateur is twice blessed
when he locutes a source of consumer-created
interference: first, he has cleared up u TVI prob-
lem that his neighbor is accusing him of creating;
second, he has taken cure of his own problem,
thut of interference to his receiver.

Oceasionally an amateur will request ussist-

Radio noise originating in non-radio
clectrical equipment can make life
miserable for the communicating ama-
tenr, and becomes more prevalent with
increasing use of electricity, both indus-
trially and in the home. There is
something you can do about it. This two-
part article tells you how.
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ance in the location of & consumer-created
interference. (ienerally, in these cases he has
nuwrrowed the source down to four or five houses
«nd needs help in fixing it in one particular house.
The correction is still the responsibility of the
amateur since, legally, the power company can
do no more towards the vorrection of consumer-
created interference than the amateur. We can
only ask the customer to correct the offending
device because it is creating interference for
himself and his neighbors. This is the sutne
approach that the ham operator can use, and is
why we believe that the amateur can do just
as well in locating consumer-created inter-
ferences us the power compuanies. We feel that
our personnel should not have to confront Mrs.
Smith and say, **Ma'am, we believe you have
1 defective poodle warmer (one was found!) that
is causing interference to the ham operator down
the street . . ." ln the first place, you are
better known in your own neighborhood, and
sceondly, people are more receptive to those
they know and have hewrd. The type of up-
proach to use in this situation will be discussed
in Part I of this article.

The company goes one step further in cooper-
aiing with the amateur. If an interference com-
plaint i8 received from one of our customers and
the investigation reveuls that it is TVI caused
by an amateur, no mention of that tact is made
to the customer. He will be told that an effort
will be made to clear up the problem, and then
the complaint is turned over to a TVI committee
of o radio club in the area.

Your Noise Background

It is a known fuct that every location has a
Jefinitely-estublished ambient noise level, and
any attempt to use a radio receiving set for
reception of signals which are helow the waubient
noige level of a given location is doomed to
provide unsatisfuctory reception. ‘The interfer-
ence experienced in the operation of a recciver
depends on the character of the offending radio
trequency or random noise, the coupling between
the source and the receiver, the susceptibility
of the receiver, and the strength of the desired
gignal. In other words, what is the signal-to-
noise ratio?

For good reception of an a.n. signal, tests
reveul that a ratio of 20 to 1 is satistactory, and
intelligence can be extracted at a ratio of 10 to 1.
Fifty years ago the signal-to-noise ratio wus of
little concern to the amateur operator because
the bands were uncrowded, and if 4 signal could
be heard over the noise level of the receiver itself
the ham was elated. Today the S/N ratio of
the receiver is excellent and it is more sensitive,
but therefore more susceptible to the noise in
the area. And today there ure more devices to
raise the ambient level.

There is u simple and cconomical method for
imuproving the S/N ratio if you have a high level
of noise — instull a 30- to 50-pf. capacitor across
the voice coil of your speaker. This is very
offective when the desired signal is just slightly
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ubove the ambient noise level. ig. 1A shows
the puttern of un interference with the capacitor
switched out and Fig. 1B is the sume interference
with the capuacitor across the voice coil of a
Motorola mobile speaker rated at 3.2 ohms.
Note that the impulse spikes of the interference
have been shortened by the use of the cupacitor.

The desires of amateurs regarding tolerable
level of noise varies from S0 to those who suy
they can live with an S84 to 86 level. We ull
know that an S0 level is impossible to obtain
without, an adjustment of the S meter. Iivery
clectric spark, no matter what its source, may
provide some power at radio frequencies; there-
fore there always will be sources such as snap-
switches, doorbells, and motors, which will add
to the general level of radio noise. Some dis-
turbance from such electricul devices is inevitable
and must be regarded, like atmospheric static,
a8 u limitution on reception. We have to be rea-
sonable about our desires, and we huve to be
yutisfied with the lowest level that can be ob-
tained under all eonditions. Electricity has been
with us since the beginning of time; Adam and
kive undoubtedly wondered ubout the spark of
static electricity they encountered!

In determining the type of amateur operating
that you would like to do, an important factor
must be taken into consideration — your QTII.
Are you going to work for all the DX awurds or
ure you going to be sutistied with local contacts?
1f you locate close to an industrial or commercial
complex vour DX contacts ware going to be
limited by the electrical interference-generating
devices. Before vou go into hock for a lot of
cquipment. check out the aresw and govern your-
self accordingly. Note the locations of the DNXCC
award holders: very few interference complaints
originate from the serious DX operator.

Interference Paths and Sources

There are three ways by which interference
will travel into vour receiver. One is by cun-
duction; the interference is curried by the power
lines through the service wires und house wiring
and then into the power supply of the receiver.
The second is by induction; the interference is
curried by the power lines, metal fences und
comumunications circuits and then induced into
your antenna system. A long-wire antenna run-
ning parallel with and close to any of the preced-
ing will be more susceptible to noise thun an
antenna perpendicular to the lines. The same
holds true for a beam antenna at the same height
48 any of these interference carriers. The lnst
is by radiation; the interference is radiated from
the" source or lines and picked up hy your
antennu.

Conduction und induction will affeet the
receiver more at the lower frequencies, while
rudiated interference will affect all frequencies.
Interference that is conducted and/or induced
cun travel a congiderable distance.

Interference to receivers is a complex subject:
however, euch interference can be placed in
one of three general categorics and each category

QST for



hag definite characteristics. These cutegories
are spark discharge, r.f. oscillation, aud clectrostatic
discharge. Of the three, the spark discharge
(I::x,tegory accounts for most, of the interference
eard.

The Spark Discharge

Typical sources of spark-discharge interference
are appliances using the brush-type motor, such
ug the portable mixer, electric shaver, vacuum
cleaner, small shop motors, and electric saws;
and elecirical appliances and devices which are
thermostatically controlled by interrupting the
supply voltage according to temperature require-
ments (unless they are of the snap-action type).
"Thermostats on heating pads, refrigerator butter
conditiorers, and water heaters for aquariums
and brocders are the most. troublesome, because
of the slow-break contacts; in this type of
service the contacts arc for a certain period
during each break. Other devices in the home,
industry and commerciul establishments are
neon sizns, fluorescent lights and dimmer
switches: A source in suburban and rural areas
i# the el>ctric fence. You may wonder what an
electric fence is used for in the suburbs, but
recently an interference was found to be originut-
ing from|an electric fence used to keep the dogs
from ruhning loose. One other item, not too
common!but nevertheless a source of interference
which is very difficult to locate, is the carbon-
ﬁlamentrlight bulb, occasionally found in older
homes ih the hasements and closets. Certain
types of |power—line interference also fall into the
spark dizcharge category.

The tounds associated with the spark dis-
charge are a buzzing rasping, grinding, frying, or
popping|sound. Some of the devices mentioned
above have a readily identifiable sound; for
example| the thermostatically-controlled de-
vices have this characteristic: buzzt — buzzt —
buzzt —, on several seconds and off for several
seconds.] Ninety-nine percent of the time they
will have this particular trait and the other one
percent, of the time will sound like some other
source of interference.

The fluorescent light has a 120-cycle sound
or roar associated with it. The one peculiarity
of the fluorescent light is that it affects certain
bands of frequencies. If s continuous-tuning
receiveri is used you may pick up the noise
around 3400 ke. and lose it at 8300 ke. Another
inberestipg fact about the Huorescent light is that
the interference is not additive, i.e., if ten lights
are radihting you will hear only that light with
the highlest level of radiation: when this one light
is corrected you will hear the next lpudest,
and 8o ¢n.

An u:ndu.lating frying tone with momentary
breaks ig one of the characteristics of power-line
interferénce. Very rarely will this type of inter-
ference }begin ab o certain time and stop at a
certain time — unless, of course, it is caused by
a street-light circuit.

Frequiencies affected by the spark discharge
are variable and depend on the source, distance,
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and frequency. For example, the Hluorescent light
will affect 40 and 80 meters and is rurely found
any higher in frequency. If you had a nuise on
these two bands but it could be heard no higher,
would vou ussume that it was a fluorescent light
or would you figure that it could be some other
type of source a considerable distance from you?
Here you are confronted with two possibilities,
and this is the reason why the amateur radio
operator needs to become familiar with the
sounds of interference.

As the sounds of interference differ so do the
fingerprints of the interference differ. This is
shown in the accompanying photographs. Figs.
2A and 2B show the fingerprints of the electric
fence in a.m. und 8.8.b. reception (receiver b.f.o.
off and on, respectively). Figs. 3A and 3B ure
power-line interference in a.m. and s.8.b. The
fluorescent light is seen in ¥igs. 4A and 4B, the
neon sign in Figs. 5A and 5B, and the typical
thermostat fingerprint is seen in Figs. 6A and 6B.
Each burst of noise is made up of these pulses.

Incidental Radiation

The second category, r.f. oscillation, is inter-
ference caused by any device capable of leaking
r.f. such as the heliarc welder, induction soldering
machines, TV receivers, and diathermy ma-
chines; the device most heard on 40 and 80
meters i the heliarc. The sounds associated with
this type of interference are whining, buzzing,
whistling, or warbling. To become acc¢ustomed
to these sounds listen on the 1l-meter band.
Improper shielding of the device causes this
type of interference.

Another source of r.f. oscillation is your own
receiver. One umateur had an embarrassing
experience. He complained of interference to both
his receiver and TV set, and ulthough the
interference investigator made seversl trips he
was never able to hear the interference outside
the ham's QTH. Finally, arrangements were
made for the ham to meet with the investigator
and an engineer from FCC. When the investiga-
tor heard the nuise in the receiver he asked the
ham to disconnect the receiver, and when this
was done the TV picture cleared entirely. Further
investigation revealed that a filter condenser had
failed. Until the source had been located the
puwer eompany was being blamed for the ama-
teur’s own interference.

Electrostatic Discharge

The third category, the electrostatic discharge,
is caused by sources not connected directly to an
electrical circuit. 1t is created by loose contacts
between metal objects in an electric field. This
type of interference is very difficult to locate
because it is intermittent and the region of peuk
intensity is not readily determined. As u general
rule the source is very close to the receiving
equipment, such as guy wires touching or
rubbing together, antenna lead-in conductor
loose, und —most common — a loose pipe strap
that holds the untenna mast to the side of a
building. A cull was received from a ham who
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Fig. 1—A—Cathode-ray presentation of a typical spark-discharge interference;.B—same noise with speaker voice
coil shun'ed by a large capacitor. Fig. 2—A—Cathode-ray picture of electric-fence noise, a.m. reception; B—Same
noise as recorded with the receiver's b.f.0. on [s.s.b. or c.w. reception). Flg. 3—Power-line interference in a.m. recep-
tion (A) and s.s.b. reception (B). Fig. 4—Fiuorescent-light interference in a.m. reception (A) and s.s.b. reception (B).
Fig. 5—~\Ieon -sign interference in a.m. reception (A} and s.s.b. reception (B). Fig. 6—Thermostat interference in a.m.

recepnon [A) and s.s.b. reception (B). Fig. 7—Heliarc interference in a.m. reception (A) and s.s.b. reception (B).

serviced CB rigs and said he had lost several
sules because of the “power-line” noise at his
shop. Investigation revealed his source of noise
to be k‘.is antenna guy wires rubbing together.
To summarize, electrical interference is
complex quantity containing unknown factors,
hut th's does not mean that it is an insolvable
probletﬁ. Some things are known, such us the

method interference uses in traveling to your
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receiver, and the fact that most of the inter-
ference is caused by consumer-operated devices.
There are three categories of interference, und
in each instance many sources. Some of the
sources have special characteristics that affect
the sound of interference as well as the fre-
quencies. Your location will determine the tvpe
of operating you can do. . [@5F]

(Part 11 will appear in an early i 1ssue of QST.)
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Top view of the detector/a.g.c. plug-in unit.

Components are assembled on a 4 X 3%-inch

chassis. The tubes are mounted in a row across

one end of the chassis, with the audio trans-

former, T), to the rear. The shaft of the audio

gain control Ry may be seen to the right of the
transformer.

HRO-60 §.5.B. Modification

Adding a Product Detector and Hang A.G.C.

BY KERMIT B. CROWELL,* W3AJO

1TH the growing interest in 8.8.b. on the

;x/ ham bands, it became the wuthor's desire

to give this mode of communication au

whirl. The first step was that of obtaining

suitable receiving system. The stution receiver

is an HRO-60, and the idea of trading this fine,

if somewhat outduted, receiver did not appeal
technically or economically.

Four or five different s.8.b. adapters were tried,
including a homemade one, but none scemed to
add very much to the receiver, or fit the station
luyout. Rather did they add cowaplexity.

The idea of modifving the HRO appealed
strongly, 8o plans were made to do this and the
following requirements were set up:

1) A.m. operation not to be affected.

2y Good product-detector action should be

obtained.

3) Fast or slow a.g.c. to be available.

4) No external units.

©)nce the operation got under way it was com-
puaratively easy to execute. The product detector
and audio-uctivated a.g.c. unit was built on a
4 X 3%;-inch chassis, and plugged into the n.b.-
f.m. socket. The circuit used is shown in Fig. .
""%710 Powder Mill Lane, Philadelphia, Peana. 19151,
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There is nothing new or startling about this
circuit. The a.g.c. system wus taken from the
ARRL Handbook. It was originally described by
Luick in an earlier issue of QST.! A 6BY6 was
used. rather than u 6BE6, because it can tolerate
high i.f. voltages without overloading and pro-
ducing distortion.

The modification is accomplished in the fol-
lowing four steps:

1) Build the product detector and a.g.c. on
chassis as described above, and plug into
n.b.f.m. socket. (Original connections to
Pins 1 and 3 of X-1 must be removed.)

2) Modify a.g.c. line for slow and fast action

as follows:

a) Remove lead to 8; that grounds the
a.g.c. line in the c.w. position.

b) Disconnect a.g.c. line from source, £223.

¢) Replace Ss with 8.p.d.t. switch.

d) Connect the u.g.c. line to the arm of the
switch. Clonnect one switeh contact to
Pin 3 of X-1; connect other contuct to
Ras.

"t Luick, “Improved A.V.C. for Side Bund and C.\W.."
QST, October, 1957. :
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EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
(N WICROFARADS ( uf.); OTHERS

ARE IN PICOFARADS (pl.orumt), DET,
RESISTANCES ARE IN OHMS;
K= 1000 6BY6
s,
22K
Py
£.F.0.]1
2
£.6.c|3 A 01" ~1470K
. L d
AuDio|5 I I
C e :
6.3V.|7 [
+?50V. 8
1 Fig. 1—Circuit of the piug-in product-detector/a.g.c. unit.
[ Capacitors are disk ceramic or paper. Fixed resistors are
| Y2 watt. P, is a chassis-mounting octal plug. Ri is an audio-
[ taper control. Ty is a 1:3 interstage audio transformer.
|
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Fi¢. 2—Di howi dification of b.f.o. 128 TO B+
s lagram showing modirnication O, I 250V.

circuitry. Capacitances are in pf., and resistances

arg in ohms (K == 1000). Capacitors are disk Fig. 3—Sketch showing original ond modified

} ceramic or paper; resistors are /2 watt.
|

mode-switch connections.
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¢) Remove (‘195 und ussociated lead from
Pin 3 of T'y.
3) Modify mode switch as follows (see Fig. 2).
1) Remove jumper from a.m.-c.w. position.
h) Remove large grounding jumper.
«) Connect pin 5 on X-1 to c.w. position un
switch.
Modify b.f.o. to obtain greater b.f.o. injec-
tion voltage for c.w.-8.8.b. use (sce Fig. 3).
About & volts needed for best results. Higher
voltage causes distortion.

After the wiring was completed and the neces-
sury changes were made in the receiver wiring,
the unit was plugged in and checked out. It was
found necessary to add the 250K gain control,
2y, in the audio lead to reduce the output of the
unit, a8 it was a bit “wild”’ vn s.s.b. The control
wus adjusted to bring the s.8.b. output down to
ahout equal that from the diode detector. The
lust i.f. transformer, 7's, wuas repeaked.

Do not place any of the wiring for the s.s8.b.
unit in the rear power compartment of the HRO
chasgsis, as this will give rise to s considerable
amount, of pickup trouble.

A further step could be that of erystal-control-
ling the b.f.o. to give sideband selection, but this
was not, thought to be necessary, us the proper
sideband can eusily be selected by adjusting the
b.f.0. control on the front panel.

Several members of the local s.s.b. group
listened to the finished product and the ¢onsensus
wus that it worked very well.

—

B3

The detector/a.g.c. unit plugs into the nb.f.m, auxiliary
socket on the HRO-60,

" /m-. ,,,( ocr

g’%mfesl C’alend%

Alabama — The annual Birminghamfest will be held
April 30 and May 1. Ior information contact K4AAU, The
event will be sponsored by the Birmingham Amateur Radio
C'lub.

Illinois — The annual auction of the Chicago Suburban
Radio Assuciation will be held on VWednesday, April 6 at
Natibnal Hall, 3007 Prairie Ave., Brookfield, Ill. No admis-
sion charge. For information contact Bob V1k, 3010 Forest
Ave., Brookfield, Il

Illinois — ()ld Timers Night at the Egyptian Radio
Club, Inc., will be held at the club house south of the Chain
of Rocks Bridge at 8:00 p.a., April 21. Bill Du Bord, W8
QDI will present “Clonfessions of a Retired DXer." Old
timers and new timers are cordially invited as guests of the
club.

[linois — The Kishwaukee Radio Club will hold its an-
nual Swapfest Sunday, May 1 at the Hopkins Purk Shelter
House on [llinois Route 23 in DeKalb, Illinois. The usual
swapfest activities will be carried on.

Illinois — The Moultrie Amateur Radio Klub is having
its 5th annual Old Fashioned Hamfest and get together in
Sullivan, Illinois at the American Legion Pavilion on April
24, For more information write P. O. Box 41, Sullivan,
Illinois.

New Mexico — 'The Mesilla Valley Radio Club will
hold its annual Beanfeed and Swapfest April 17, 10 miles
southwest of Las ('ruces, N.M. For information, contact
WHWZK, 131 Hast Flemming St., Las Onices, New
Mexico.

New York — The third annual Cllarkson College North-
ern New York Hamfest will be held April 16, Potsdam,
N.Y. Registration will begin at 12:30 p.M. in Clarkson Hall
on the main campus. Hamfest will conclude with $2.00
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dinner. Tor reservations write before April 11 to T, C.
Bigelow, 22 Waverly St., Potsdam, New York 136786,

North Dakota — The North Dakota State Univemity
Amateur Radio Society will sponsor the Fifth Annual Ham-
fest on the NDSU campus in I'argo, N. D. on May 8. Regis-
tration will begin at 9:00 a.m. in the student union. Activi-
ties will include technical tulks, & noon mesl, hidden trans-
mitter hunt, tours of the new engincering buildings, new
eiuipment displavs, and an “‘average ham contest'’ using
the IBM 1620 computer. I'or more information write WA @-
NJY, Electrical Engineering Dept., North Dakota State
University, Fargo, N. D.

Ohio — The Dayton Hamvention will be held at Wam-
pler's Arena (“enter, Dayton, Ohio un April 15 and 16.

Washington — The Yukima ARC will hold their annual
Hamfest on April 2 and 3. On Saturday, there will be a v.h.f.
gathering and dinner. Sunday. there will be two “‘bunny
hunts.”” For more information, contact Norma Derrey,
K7UTT. 2 North 16th Ave., Yakima, \Washington 98002,

‘a-Straysis

The British Amateur Radio Teleprinter (iroup
has announced a new RTTY award. The certificate,
called the Q.C@.A. Award. will be issued to any
amateur who satisties B.A.R.T.G. that he has com-
pleted RTTY QSOs with stations in 25 diffcrent
eountries. Clountry status is determined by the
ARRL list in current use. A sticker will be issued
for each additional 25 countries contacted. Cost is
7/6d. or 1 U.S. dollar to cover the cost of postage
and the certificate. Applications for the award
should he made to (:3CQE, B.A.R.T.G. Certificate
Manager, Sea Kiwi, Tower Hill, Williton, Taunton,
Somerset, England.
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Yagi Arrays for 432 Mc,

Details of Effective Systems

Developed Experimentally

I
| BY EDWARD P.
|
fauthor of these lines has spent untold
!mqu working with Yagi arrays, on all ama-
tewrr frequencies from 28 to 1300 Me. This
began ad far back as the late 19308, when parasitic
arrays vere still looked on with suspicion, even
for 28 and 56 Me., and there was little or no
agreement as to how thcv should be built. More
VLC(nthl the emphasis in our work with parsitic
systems' has been on beams for 144 Mec. und
higher, and particularly for the 420- and 1215~
Mec. bands.

In this time we've seen v.h.f. and u.h.f. Yagis
that left room for improvement, and these in-
¢luded some commercially-built products as well
as the results of back-yard amateur efforts. 1t
would te eusy to conclude that the parasitic array
is not well suited to use ubove the v.l.f. range,
for you' can find plenty of “evidence” to prove
it, but the fact is that the Yaugi can be made to
deliver the samne performance per element in the
w.hf. ringe as it does at 14 or 28 Me.

Failtre in this is mainly the result of failure
on the b'zrt of the builder to scale critical fuctors
in the : prrav deslgn according to frequency. This
i8 not possnble, in fact, but if we can come close,
most ot the common rules for building Yagis for
lower bands will be found to apply in the u.h.f.
runge. “ e will be concerned here muinly with the
t.:.ctors)tlnt, cannot be scaled, and the steps we
have taken to get around this difficulty.

Element Lengths and Spacings
|

Perusal of amuteur antenna literature on Yagis
will digclose a wide variety of element lengths and
spauin[‘;s. What this adds up to is that there are
many ways to make a Yagi, and one is not neces-
snrily better than another. If the system can be
matclwd properly and fed efficiently, it will be
qultc tolerant of variation in any of its dimen-
sions. ((Jener.xlly speaking, parasitic arrays are
more *rmca.l than those with many driven cle-
ments| (the justly popular v.h.f. collinears, for

* V.ILY. Lditor, QST.
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**Yagis don’t work at ultrahigh fre-
quencies.’’ There are some grounds
for this often-heard statement, but it
should be modified to read ‘'‘Some
Yagis don’t.”’ Here are details of
432.Mc. Yagis that do very well
indeed, together with background in-
formation on experimental work done
during their development.

TILTON,* WIHDQ

example,) but the Yagi is by no means so fussy
a8 most people believe — if the matching system
is udjustable. We have found an L1-element Yagi
to work with little change in gain from 432 to
436 Me., if the nmt(‘hing‘ is readjusted as the up-
erating frequencv is changed.

In an extremely tedious and txme—wnsumm;:
program some years ago, we worked out experi-
mentally the optimum element lengths and spuc-
ings for 432-Mc. parasitic arrays of from 2 to (1
elements. We tried many configurstions given in
QST articles in this field, us well as information
in our Antenna Book und Handbook. We checked
element dinmeters from No. 20 wire to {-inch
tubing, and lengths in increments of !g-inch
change per element. The net result of all this wus
a bulging notebook and the ll-element woud-
boom Yagi described in our new publication,
The Radio A mateur’'s V.H.F. Manual. This Yagi
is shown in Fig. 1, as modified for convenient
stacking.

This array works. We do not cluim to be able
{0 measure antenna guin to fractions of a decibel,
and we doubt that many amateurs can, but owr
experimental results with all numbers of elements
up to the maximum of 11 tried followed closely
the ulrves for Yagi design derived by (ireen-
blum.! These are combined in ffig. 8-4 in the
V.H.F. Manuanl. ‘The text of the latter goes into
some detail on Yagi antenna design, which will
not Le repeated here.

In building single and stacked systems for 432
Me. we decided to use u 6-foot boom, this being
o readily-availuble stock size, and a length that
is ensy to handle in stucked urruys. We were
not interested in “how muny elements,” but.
ruther in the maximum gain that could be oh-
tained with that boom length. Bandwidth wus
deemed of no importance in this application, since
all weak-signal DX work is done within u few
hundred kilocycles (at the most) of 432.0 Me.

! Gireenblum, *‘Notes on the Development of Yagi Ar-
rays,” August and September, 1956, )ST.
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{ireenblum’s work footnoted above has stood
ilie test of time well, and onr experimental an-
tennas were ulmost exactly what we would have
had (with much less work) if we had built from
lis tables, as reproduced in all modern editions
of the A.R.R.L. Antenna Book. We could not
quite agree with his clement lengths, however.
Though the difference in results is small, in terms
of effective radiated power, we did slightly better
with the lengths shown in Fig. 1 than when we
used the up-and-down variation of director
lengths that he shows. This discrepancy held up
through countless combinations of element di-
ameters and spacings.

Element Diameter

It is well known that the length of a half-
wave element varies with its outside diameter,
with the round rod or tubing commonly used.
This is shown in graph form in most antenna
texts, und in the (Greenblum material on Yagi
design. Our work on 432 showed some shortening
of the resonant length with increased diameter,
but it did not fit the theoretical information ex-
actly. Within the range of practical element sizes
the “K factor” can be ignored for the purposes
of this article, which is to describe practical
arrays for 432 Mec. For anything from 4 to 14
inch in diameter use the lengths of Fig. 1. Larger
elements need not worry us, since the larger
they are the broader their frequency response,
and it is unlikely that anyone will find it advan-
tageous to use smaller than l4g-inch diameter.
We used 3¢-inch aluminum welding rod, which
works just fine, and is cheap and readily avail-
able.

About Driven Elements

The basic idea of using two conductor sizes in a
folded dipole, to increase the impedance step-up
and facilitate matching the transmission line to
the low center impedance of a Yagi array, hus
heen tuken on faith for many years. It works
well on lower frequencies, but somewhere above
150 Me., scaling problems enter the picture. \We
ran into this with 220-Mec. and 420-Me. arrays

Fig. 1—Principal details of an 11-

335 ALUMINUM ROD I —
{

worked out for our V.H.F. AManual, and de-
seribed methods for getting around it in a recent
QST “Technical Topic.”?

In the book version of the 1l-clement buasic
Yugi of Fig. 1 we used a folded dipole made from
a single picee of 34-inch rod, bent on a %jinch
radius ut the outer ends. This was matched by
means of a universal stub mounted below the
boom. This is a complicated way of handling the
feed problem when bays are to be stacked, and
it results in a relatively high s.w.r. on the phasing
lines, so we Inoked for a simpler method for the
stacked array.

The delta-matched dipole is about as simple
a8 you can get, and it does the job nicely. After
sume changes in length to longer driven ele-
ments than we expected, swe were pleasantly
surprised to find that a given power into our line
gave us appreciably higher field-strength readings
than had been obtainable with the folded dipole.
We suspect that the wide spacing (in terms of
wavelength) between the fed and unbroken por-
tions of the folded dipole for 432 Me. or higher
prevents it from working the way folded dipoles
do on lower frequencies.

The principal advantage claimed for the folded
dipole at any frequency is increased bandwidth,
and this is of no importance to the 432-Mc. DX
enthusiast. We wouldn’t recommend a long-
Yagi system to an amateur TV operator, nor to
anyone interested in using a major portion of the
420-Mec. band with a single array. Collinears and
plane-reflector arrays are better for them, but for
high gain over a small segment of the band, the
long Yagi is hard to beat.

Stacking

The farther apart you can stack a pair of Yagis
before the minor lobes become excessive, the
greater the gain obtained with stacking. Optimum
spacing depends on boom length (not number of
elements) and is about 2 wavelengths for the 2.6-
wavelength boom used here. We let the length of
a resonant phasing line determine the actual bay

2 “Pechnical Topics,” “Some Observations with V.H.F.
Yolded Dipoles,” QST, April, 1965,

t .
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for 432 Mc. Dimensions of the delta
matching system are not critical, as
the actual matching is done by
means of the universal stub. The
positions of the short on the stub
and the point of connection of the
balun are adjusted for zero re-
flected power indicated in an s.w.r.
bridge connected in the main
coaxial line. Element lengths: re-
flector 13% inches; driven element
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gpacing ir: the 11-over-11 shown at the left side
of g, 2

Our phasing lines are No. 14 wire, spaced 14
inch with five splea.dels of #$-inch nylon rod.
Each spreader is one inch lung, with sctscrews
threaded into the ends to beur on the line and hold
the spreader in place. The lines were cut to res-
onance ', 432 Mec., and turned out to be 52
inches long. {Ialf-inch open TV line is an accepta-
ble, thouzh more fragile, substitute. The lines
connect to the driven elenients by meuns of smull
wrap-around clips of sheet aluminum, us shown
in Fig. 1. The delta dimensions are the swiue as
for a single bay. Feed is at the midpoint of the
phasing line, with the universal stub and balun
udjusted for zero reflected power, as indicated
on the s.vr.r. bridge.

When ihis 11-over-11 was fired up it was im-
mediately apparent that the radiation angle
was lowe: and the gain was higher than for the
single bay. The field-strength meter pickup an-
tenna height had been set up for maximum read-
ing with the single 11, aund it was several degrees
above the horizon. With the stacked pair it had
to be lowered to u point almost exactly in line
with the center of the wiray. The stacked pair
guve the;same reading with 2 watts antenna
power th {t had been observed with 4 wutts in
the smgle\bav The stucked system was giving the
3-db. gd.m expected of it.

Next ald-bay system was set up, and fed as
shown at che right of Fig. 2. The center-to-center
spacing lorizontally wus ulso made 2 wave-
lengths, und the actual dimensions were set. by
the lcnp:b}‘l of the phasing line, us before. The uni-
versal stJb balun, s.w.r. bridge and conxixal
line were|connected at the center, and adjusted
us before.,

With this 44-element array our reference field-
strength ‘eading wus ubtuined with just u shade
over 1 waltt, of transmitter power, indicuting very
cloge to 5 db. more gain from the additional pair.
Since t,he igain of the originul 11-element had been
meusured at approximately {3 db. over a dxpole,
the 44- f*l-=mcnt array hus about 19 dh. gain.

Side lobes were checked by the relutive-power
method, and found to be about 14 db. below
the m.:.m lobe, which is about what would be

expected with 2-wavelength spucing. The pattern
is clenn otherwise. Attenuation ull the way around
i® 80 high that it cannot be meusured accurately
hy our rough methods. There is the usual small
bulge off the buck, but it is inconsequential.

Construction

All-wood construction was used for low cost,
ease of assembly, and freedom from worry over
lirge aumounts of metal in the tield of the array.
Tightweight wood design would be none too
strong for large arrays on lower frequencies, but
at, 432 Mec. the wood frames are sturdy enough
to stand up longer than most u.h.f. enthusiasts
will want to stay with one urray.

The wood i8 mostly | X | stock. Like all
lumber dimensions for width and thickness, this
iy u misnomer. The actual size is likely to be
more nearly %4 by 74 inches, but this is not im-
portant for our purposes. It merely makes it
impossible to give precise dimensions for the
supporting frame. If you've ever watched a car-
penter doing interior woodwork on a house, you
know what we mean. He fits his pieces together,
and we must do the same. Get good-quality dry
wood, free of knots, und preferably a kind thut is
not subject to severe warping. Most lumber deal-
erg will be glad to udvise you on the best materials
for outdoor use, und availuble woods vary uround
the country.

The holes for the elements ure drilled 'the size
of the elements or slightly smaller, und the cle-
ents are forced into place. Hulf-inch brags wood
gerews that run in from the top or bottom, as
shown in Fig. 1, hold the e¢lements in position
firmly.

Bracing can be whatever the wind and weather
conditions in your locality demund. The principul
detuils of the urray, as presently used at W1HDQ,
are given in Fig. 3. At the left is the assembly
for two of the 11-elcment bays. The main vertical
member, also 1 X 1, is held perpendicular to the
booms by means of gusset plates of 4-inch Ma-
sonite, us shown ut the right of Flg 3. If only
an 11-over-11 is to be built, this ver tmd member
cun be dispensed with, and the bays clamped to
the vertical support by meuans of U clamps.

When four buys arc to be used additional

\

J —— R

\

l——NO. 14
Fig. 2—Phusmg arrangements for b‘g",'szﬁf_%iio
two and four 11-element Yagis. old s .
Bay spacing of approximately fwo g' LON?(:ED Ve
wave lengths is set by the length of NO.12 SPACED \\
the phasn:ag lines, The universal “Z', 15" LONG
stub matcting device may be used {
with ony f}ype of 1ransr31issif:n line, No 12 SPACED
as well as with the coaxial line and i ANY COAX ANY COAX > 15"LONG
balun as shown. AND BALUN AND BALUN
| S
‘ / S.W.R. BRIDGE
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Fig. 3—Maechanical details of the 432-Mc. arrays. At the left is a side view of the 44-element system. The Masonite
gusset plates used to hold the array in alignment are made as shown at the right. The array is supported on a round
wooden closet pole, fastened to the three horizontal members shown in the sketch at the left, by means of U clamps.

bracing is needed, and the gusset plates and for-
ward bracing becoine necessary. The front brace is
15 % 1-inch stock, bolted between the two booms
to keep them in alignment. The two vertical sup-
ports with the gusset plates are tied together
horizontally with two 1 X l-inch cross braces
and a 1 X 2-inch main support, as shown. Not
shown in the sketch are two 14 X l-inch wood
sway braces that run from the mid-points of the
two forward vertical braces to the | X 2-inch
main horizontul member. These are held in place
by small brackets cut to fit from sheet aluminum.
The main vertical support, not shown, is 1%~
or {!4-inch round closet-pole stock. This is
clamped to the pipe mast that supports and
projects above the WI1HDQ 50-Mc. beum, the
two overlupping about 3 feet. Three U clamps
hold the pipe mast und the closet-pole support in
alignment. ‘This arrangement, while not the ulti-
mate in beauty, is inexpensive and strong —
und there is no extrancous metul in the array
proper.

To make the wood members reasonably durable
and. waterproof they were sprayed with Krylon
before ussembly. The Musonite wusset plates
were also well soaked with lucquer spray. The
whole assembly wus puinted with ordinary out-
side white house paint.

Adjustment

Matching the array should be done with the
bottom bay ut leust four feet above ground, if in
the position that it will be in use: thut is, with
the booms horizontul. The region in front of
the array should be free of trees, buildings, wires
or any other materials or objects that cun reflect
432-Mec. energy. A high-guin array has u strong
field out front. An uppreciable reflection back
has a marked effect on its impedance. If you
don't have a good large open area, prop the
array up with the vertical support in a horizontal
position, and the four booms pointing straight
up. (iround under the array will have little or no
effect on its impedance in this position, as the
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power radiated off the back is negligible, for this
purpose.

With an s.w.r. bridge in the coaxial line near
the antenna (preferably some small multiple of a
wavelength sway), adjust the short on the uni-
versal stub and the point of connection of the
balun for zero retlected power. Once the proper
points are found, permanent connections can be
made. If you intend to use balanced line it may
be well to do the adjusting job with coax and a
balun, using coax of one-fourth the impedunce
of the bulanced line to be employed. The con-
nection point for the balanced line will then be
the sume uy that found experimentally with the
balun.

Evaluation

Don’t expect a reliuble indication of the un-
tenna's capabilities on every signal you hear,
nor from tests with every station you work.
Especially with strong locul signals from stations
thut are line-of-sight or nearly so, you are likely
to find such tests very confusing. This is par-
ticularly bothersome in built-up areas, and if the
other fellow is using a high-gain beam turned
away from you. Comparison dipoles are also
suspect, as considerable cure is required to set
one up so that it will have the normal 2.14-db.
gain over isotropic. Often it may have several
db. more gain, due to reflections, and the degree
to which this condition exists may change with
every movement of the beam und comparison
dipole.

Outside of a workout on an antenna range,
which not many of us have ut our disposal, the
best indication of the worth of the array is the
results you get with it over a period of time. If
you've just started on 432, this may not be too
informative, but the experienced u.h.f. enthusiast
will soon find out whether a new beam is really
working or not. For him, consistently better
results over long paths are the only reliable indi-
eator of improved antenna performance, regard-
less of any published gain in decibels. 5T
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C.W. Keying

.R.F.- Triggered Transistor Unif

BY FLOYD A. TRUEBLOOD,* K60RS

KRHAPS the most convenient c.w. monitor is
Pthe sudio-oscillator type turned on by r.f.

voltage picked up from the final amplifier of
the transmitter. The unit to.be described uses
this principle, and includes improvements not
heretofor2 utilized.

Referring to the circuit diagram of Fig. 1,
it will be noted that the oscillator is of the multi-
vibrator sype. This circuit was chosen over others
because, in the experience of the author, the
characteristic note is particularly suitable for
monitoring. The variable resistance £ has been
included [as a part of the resistance in the base
circuit of Q1 so that the pitch of the oscillator may
be changed to suit the individual operator.

Followmg the oscillator is a conventional audio
amphﬁer This amplifier has been included to
bring thr= speaker output up to adequate level.
The vutput transformer is o Japanese import
having &n impedance ratio of 2,000/3.2 ohms,
The primary impedance value is not critical and
other values in this general range will be found
satistactniry The value of the resistor in the base
circuit of @3 has been chosen so that the total
current drawn from the battery will be about
9 ma. when the monitor is triggered into oper-
ation. Other types of p.n.p. audio transistors are
suitable ‘tor @z and it is necessary only to change
the Valuf’ of the base resistor to suit.

The opcﬂlabor and the amplifier are powered
by a 9-volt transistor-radio b: attery. However,

lower voltage may be used, and the output
volume may be decreased by this method.

The battery circuit is turned on and off by
means of s switching-type transistor s whose
base, in turn, is turned on and off by rectitied
r.f. picked up from the transmitter. Since only
enough r.f. need be coupled out of the transmitter
to provide base current for Q4, very loose coupling
to the transmitter may be used. This loose
coupling is particularly desirable for reasons of
safety if the r.f. is to be picked up in the proximity
of high-voltage circuits. The coupling capaci~
tor ('3 consists of two insulated No. 20 solid~
conductor wires twisted together for :approxi-
mately 114 inches. This capacitor should be in-
¢luded even if the transmitter is equipped with
a monitor juck where r.f. may be picked up.
In any cuse, coupling should never be tighter than
that required to make the monitor function.

Although no conventional switch has been
included in series with the battery, one will be
required if the transmitter is to be used on phone.
If c.w. only is used, no sawitch is required because
the leakage through Q4 will not significantly
shorten the life of the battery.

The unit may be assembled on any suitable
insuluting material. 1ts layout is entirely non~
eritical and the circuit itself is not critical in any
way. Caution in one respect is in order, however,
The polarity of the diode must be correct;
otherwise transistor 2, may be destroyed.

"+7335 Donna Ave., Reseda, California 91335. 5'
J 0scC.. AMP,
TONE ] T
J sox 33KS 5600 210K LS
5600 Ry . 3 < !
20K Qa
b L
o 033N\ 033 28107
| | XK
| 2N414 2N414
|
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Fig. 1—Circuit of the r.f.-triggered c.w. keying monitor. Capacitances are in uf.; resistances are in ohms (K = 1000).

|

Capacitcrs are paper or Mylar; fixed resistors are V2 watt. C1 is a*'gimmick” capacitor (see text). LS is asmallspeaker with
3.2-ohm yoice coil. Ty is a small output transformer approximately 2000 ohms to voice coil. The battery is of the transistor-

radio type. Other component designations in the diagram are for text-reference purposes.
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Amateur Radio— A National Resource

Remarks of Herbert Hoover, Jr.
President, American Radio Relay League

10th ANNUAL BANQUET

Quarter Century Wireless Association

Washington, D. C.
February 5, 1966

tury Wireless Association — and Distin-
guished Guests:

It is indeed a great pleasure to join my many
friends in QCWA at this Annual Dinner cele-
brating the 10th anniversary of the founding of
the Washington Chapter. It also gives me a
chance to say ‘“‘thank you” and express my
appreciation — for the Honorary Membership
which you bestowed on me in absentia vn the
occagion of your first meeting ten yeurs ago. I
remember that at the last moment one of our
perennial foreign crises popped up in the De-
partment of State, and I had to run off and
help put out the fire.

And if my impressions from the newspapers
are correct, this particular fire brigade is still on
24-hour duty —and with no bonus for over-
time, either!

Nevertheless, I am most grateful for the honor
you gave me — plus the fact that as un Honorary
Member I neced pay no dues, yet still have the
privilege of occasionally speaking my mind us
one of your fraternity.

1t is a particular privilege to speak before you
this evening because the members of the QCWA
in the Washington area, as well as many of your
distinguished guests who are present, in my
opinion constitute the most intluential single
group of men affecting amateur radio today.

Many of vou hold responsible positions in-
volving communications in our government,
while uthers wre in the front line of a wide range
of communications activities — all of vital in-
portance, directly or indirectly, to amateur radio.

The purpose of my talk is, first, to thunk you
on behalf of amateurs everywhere for all you
have done for amateur radio in the past; second,
to report to you a few of our accomplishments:
and, third, to try to assess some of the problems
we will be up aguinst in the future.

For more than 50 years, amateur radio has
had a unique relationship with the government
of our country. 1t was the determination that
amateurs should have access to u limited but
adequate share of the radio spectrum, under
rules and regulations that would provide an
incentive for voluntary public service, that origi-
nally made this activity possible —and has

MY FELLOW members of the Quarter Cen-
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kept it going ever since. On the other hand,
without the kind of support and conftidence it
hag received from the responsible people in our
government, there is not the slightest doubt in
niy mind amateur radio would not exist today
— either in the United States, or anywhere else
in the world.

When it got started some 50 years ago, ama-
teur radio was a phenomenon that probably
could have happened only in the United States.
Most. other countries in the world regarded it,
at best, 18 u nuisance; and more often than not,
with open hostility and suspicion. '

But our government fought for it over the
years, not only because it was felt to be a valu-
uble and legitimate activity in itself, but also
because it seemed to fit in with our ideals of
freedom — and the opportunity for the individ-
ual to be of voluntary service.
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A great deal of the credit must go to Hiram
Percy Mazxim, the founder of the Leugue, for
originally propounding this philosophy after
World War I. I know my futher was deeply im-
pressed by Mr. Maxim’s vision of the future for
amateur radio.

In 1927, at the International Couference of
Washingtoa, the question was hotly debated
among the 80 participating nations us to whether
or not amateurs should be allocated specific
bands amcng the “short waves” they had dis-
covered but u few yeurs before. The United
States viewpoint finally prevailed. At the con-
¢luding ceemonies my father, who was chair-
man of the American Delegation and also (Gen-
eral Chairrian of the Conference, had this to say
in his closiag speech:

“At tais point [ should mention thut this
Jonfererce for the Hrst time huas recognized
the ama-eur as an importunt element in radio
communication and has conferred upon him
by international treaty certain definite wave-
lengths. The effects of these arrangements for
the amuteurs have been agreed by their rep-
resentatives a8 increasing and assuring their
apportunities to make contact with their com-
punions overseas. To have given the boys of
the world u stautus in international life by
treaty is a tine recognition not only of the
rights of.all boys but u tribute to their service
in develcping the art.”

Did Mr. Maxim or my father, or any of the

others whao so staunchly defended the existence

of amateurs, have any real conception of what
would take place in the future?

I think they may have had an inkling, although
their decision wus undoubtedly based as much
on faith in the future, as it was on any factual
evidence of the moment. But the accomplish-
ments of zhe boys of whom my futher spoke
have far esiceeded anything he — or anyone else
- might taen have envisioned.

Their uccomplishments have tended to fall
into two distinet cutegories. IKirst, there ure
those whi(;h pertain to amateur radio per se.
Secondly, Fhere are those of s more indirect
nature, of which I will speak later.

In 1927 there were about 17,000 amateurs in
the United|States. Today there are over a quar-
ter of a million. During the intervening period
they have made great progress, and in many
instances they have pioncered the wuy in the
technological revolution of communications.

Their tcchnical and operating competence,
their numerous contributions to the art and
science ofi communications, their voluntaty
public service activities during emergencies and
local disasters, their availability for National
Defense, and their other activities have been
told on many occasions.

Moreover, in the same span of time the League
hus grown to an active membership of over
80,000, ita; publications exceed 2,000,000 each
yeur, and ite full-time staff is now over 70. The
League is proud that the Canudian amateurs
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have been an integral part of its structure since
the beginning.

The generous citation to the League from the
Red Cross this evening is u highlight in a close
relationship that has existed between us for a
great, great many years. It is a tribute we ap-
preciate all the more keenly because the ARRL,
like the Red Cross, is founded on u concept of
voluntary public service.

I wish it were possible to give a replica of this
plaque to the thousands upon thousands of
amateurs who have participated in handling
Red Cross communicuations, and willingly given
their time and energy without any thought of
compensation other than the satisfuction of a
job well done.

Personally, [ think we could accomplish u
great deul more in the public service area than
we do at present. Unfortunately, on the govern-
mental side in recent veurs, there have been u
number of confused situations in the responsi-
hility for emergency and Civil Defense commu-
nications. When —and if —they are cleared
up the wmateurs stand ready to cooperate to
the best of their ability, and I believe they can
make an even greater contribution to these vital
services than ever hefore.

The idea is often expressed, in this sophisti-
cuted age of electronics, that amateur radio is no
longer oun the front line of technical progress.
Yet 1 doubt if any project in vecent years has
had as much romuance to it us the amateur
satellite program of Project Oscar. With the
enthusiastic support of the Air Force — and
more recently NASA -— these dedicated wma-
teurs have successively put four successful satel-
lites into operation, the last two of which were
translating-type repeaters of advanced design.
Their hamband signals have been copied by
thousands of amatewrs in every corner of the
globe, und long-distance contacts by v.h.f. and
u.h.f. have become commonplace.

This Oscar project. has opened up exciting new
frontiers, and our friends in other fields of com-

Mr. Robert C. Edson of the American Red Cross presents

W6ZH with the Red Cross award to the ARRL for ''generous

and continuing assistance with emergency communications
in time of disaster,”
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The Red Cross plaque presented to the ARRL, and now
on display at ARRL Headquarters.

munication are just beginning to grasp its full
significance. It has demonstrated bevond doubt
there are now all sorts of possibilities for world-
wide communication to remote places, using u
combination of relatively low-power satellites
and simple, inexpensive ground installations.
The pioncering spirit is far from extinct.

The entire busis upon which our government
has been able to permit and encourage amateurs
to use valuable pieces of the radio spectrum is
that their operation is in accordance with the
public interest, convenience and necessity. I am
confident u substantial majority of the 50,000
licensed amateurs in the United States thor-
oughly understand this. And they take the re-
sponsibility seriously.

There are some, of course, as in almost any
segment of suciety, who will go along just for
the ride. They regurd an amateur radio license
as they would a driver's permit, and expect to
go any place, at any time their fancy dictutes.
It never occurs to them this particular highway
could be taken away and given to somebody
else some day, if it could be put to u better use.
But those who regard amateur radio solely s o
source of self-amusement are, in my opinion, a
minority.

It is in connection with these sorts of probh-
lems, especially, where the element of leadership
by our governmental agencies has been most
helpful. In the carly days when there were only
a few thousand amateurs, most of us knew each
other personully — vr over the air. Today, with
250,000 licensees, the problems are far more
complex; and the League, through its leadership
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alone, cannot accomplish some of the things
that must be done.

For example, about three years ago the League
recognized that if the Amateur Service was to
maintain its responsibilities for technical compe-
tence, in accordance with the definitions set
forth in the C(ommunications Act, there had to
he a general upgrading of the Service. The
Directors therefore reconunended to the Com-
mission that the Rules and Regulations be
amended to require higher standards of technical
qualification; and proposed, as un incentive,
that all amateurs desiring to operate on certain
popular bands be required to meet such qualifi-
cations. This becume known us the incentive
licensing proposal.

As expected, the idea created quite a furor in
the awateur ranks. But I believe the Dircctors
showed real courage and wisdom in proposing it.
It is not often, in this day and age, that a mem-
bership society will usk that its licensing re-
quirements be upgraded, rather than down-
mraded. But our Board felt that if the Amateur
Service us 1 whole was to continue to operate
in the public interest, and thereby qualify for
whole-hearted support by our government, then
the technical competence of the service must
keep pace with present-day technology.

Our polls indicate that at least three-quarters
of our $0,000 members favor some form of in-
centive licensing. About, 559, favor the scheme
proposed by the League, although there was no
unanimity among the other 45% for any alter-
nate system. We are most hopeful the (‘omamis-
sion will take constructive action in the near
future, and settle the matter one wuay or an-
other. Muny of our members have difficulty
understunding why the ‘“due process” takes
80 long!

I have touched — all too briefly, I am afraid
— on amateur accomplishments per se. For a
moment I would like to explore some of the
indirect accomplishments of the system. And in
many ways | think they may be the most im-
portant — ulthough perhaps the leust appre-
ciated.

In the last 50 years 1 estimate at least a mil-
lion American youngsters have passed directly,
or indirectly, through the raunks of amateur
radio. These are the ““boys” my father referred
to in 1927.

What has happened to these youngsters?

Many of them, of course, have long since
grown up — though quite a few are still active
on the ham bands. But as they grew up they
becume the bhackbone of our telecommunica~
tions” and electronics industries. Without them,
1 seriously doubt we would have gained the
position of world leadership in electronics, com-
rmunications, broadcasting, aeronautics, geo-
physics, space, and so muny other fields in which
we now excell all other countries — both indus-
trially and militarily. It has been said that ama-
teur radio is vne of our greatest secret weuwpons.
And yet it has been out in full view, for all the
world to see, for 50 yeurs.
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Lest this sound too fur-fetched, let me ask
where else a youngster of high school age — or
earlier in muny cases —could go through a
similar process of natural selection for his life
work?

How elsc could he have his imagination better
stimulated, or his scientific curiosity aroused?

Where e se, at an early age, is there a more
unique opoortunity to reconcile theory with
practice, tu build something and make it work?

No wonder these youngsters go on to careers
in science and engineering, never suspecting
they had such an interest before. As a system
for selecting and stimulating scientific aptitudes,
it is second to none.

Let me give you some examples.

Lust ye:r, as President of the Leugue, it was
my duty to write a formaul letter to the Air Force
asking their help in launching Oscar TII —
one of the amateur translator-satellites. In due
courge I received a formal reply approving the
project, and directing Air Force personnel to
give whativer assistance might be required. It
was signed by the Undersecretury of the Air
Force. But what caught my eye was that fol-
lowing hisfsigna.ture, ke wrote “FEx-WIOEAY." 1
was intrigued, and asked him ubout it.

Dr. McMillan told me he had no special in-
terest, in |j;cience at high school until one day
he saw u friend’s amateur sct. He was imme-
diately drawn to it, built a 210 TNT rig him-
self, and vjorked everything on the air. Ile pro-
ceeded to| take all the high school physics he
could gct,} went on to MIT where he received
his B.S. end Ph.D. degrees magna cum laude,
and followed with u distinguished career at Bell
Labs. He fsa.id his one regret was that he had
heen so busy at MIT, Bell Labs, and in govern-
ment, he hadn’t had & chance to get buck on
the air ye:!

Another' example happened recently, from an
equally uasuspected source. [ was pluying golf
one day “vith my old friend Fred Kuppel, the
Chairman! of A. T. & T. He turned to me and
said, “Hdrb, how is the Leugue doing?” You
vould have knocked me over with a feather, for
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I had no idex he had ever been in amutetr radio.

1t seemed he had a rotary spark outfit when a
youngster in Minnesota, before . W. I. When
the war came slong, a Naval Officer turned up,
made him seal it in a trunk in his mother’s attic
and, su fur ag he knew, it was still there!

Soon after, he went to the University of Min-
nesota, studied Communications Engineering,
as a result of his interest in amateur radio, und
upon graduation in 1924 entered the Bell System.

In still another instance, not long ago 1 was
talking with the technical manager of one of
our largest space laboratories. He confided he
had been most discouraged because neither of
his boys — both in their early ’teens — showed
any inclination toward science at all. He was
never a ham, but in desperation he gave them
each a Hamkit for Christmas. Now he happily
complains he has to stay up all night, cracking
the books to keep ahead of them, and never had
80 much fun.

Isolated cases? Not at all.

Art Collins, Bill Pickering, Frank Gunther,
Bill Halligan, Fred Terman, Bill Eitel, Juck
McCullough, Pat Hyland - to nume only a few
—are among the hundreds who head up their
fumous organizations today and got their start
through amateur radio. And right behind them
are countless thousands more who are the sinews
of their organizations.

To substantiate our feeling of the importunt
part these men have played in bringing our
country to its present pre-eminent position in
communications and electronics, the League lust
year commissioned the Stanford Research Insti-
tute to make an analysis of the subject. While
their report is not yet finished, I understund
they fully bear out these couclusions. :\mateur
radio is one of our great — though perhaps un-
recognized — National Resources.

But what about the boys of tomorrow?

Here, it seems to me, we have to do sume
serious thinking. Can we afford not to carry on
un institution that has been so vital in bringing
us where we are today. T do not think so, und 1
propose we do threc things about it. .

First, within the lust two years we have had
a marked drop in the number of Novice licenses
issued by the Commission. Indications are that
the decrease has been in the neighborhood of
30 percent, but no plausible explanation is up-
parent. As a counter-measure [ suggest the
Commission review its licensing procedures, and
make this grade of license as readily accessible
and easy to obtain as possible. After all, this
elags of license is good for only one year, und
then it is necessary to take a more advanced
e¢xam for a higher grade. If the bug hasn't bitfen
during the first year, the youngster is probahly
immune — and no harm will be done.

Among the distinguished guests attending the QCWA
Banquet were (I. to r.): Lt. Gen. Harold W. Grant, FCC

Com. Robert T. Bartley, Herbert Hoover, Jr., W6IH, FCC
Com. Rosel H. Hyde, and FCC Com. Kenneth A. Cox.
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Second, 1 think the QCWA and the ARRL
—und any other groups who muy be interested
— ghould join forces and explore the possibilities
of an intensive campaign to interest more
youngsters in amateur radio. And let me suy
here, the Quarter Century Wireless Association
ia looked upon by the younger generation with
the utmost reverence and respect, although at
times — like many of their age — these boys
may not want to admit it. A friendly word of
encouragement, some tangible help in getting
started, and an example of good operating prac-
tices will do wonders. I recommend you consider
it as & conscious policy in the years ahead.

Third, und most important of wull, is the pres-
ervation of our amateur assignments at the next
international allocations (fonference. This situa-
tion is 8o serious I would like to spend u few
inutes more on the subject.

I do not have to tell this audience that the
radio spectrum is being squeezed toduay us never
hefore. I am sure you are all thoroughly aware
of it.

As civilization has moved forward and he-
come more complex, the demand for radio com-
munication hus risen at an unprecedented rate.
"The increase scems to bear no simple relation-
ship to population figures — or if it does, the
demand has risen by soine geometric n® power
of the number of people in the world.

Nor has the demand been contined to any one
sector of suciety — it seems to be equally scute
in meeting locul, regional, and world-wide needs.
In other words, it takes in all parts of the radio
spectrum.,

{Intil recent years the most popular solution
has been to try to eram more and more commu-
nications — especially long distance ones — into
an already overcrowded and relatively inelastic
part of the speetrum. The potential pressure
may have been alleviated to some extent on the
higher density routes by improved submarine
cables, and more recently by satellite-relay sys-
tems. Also, these innovutions have vastly im-
proved the guality and reliability of communi-
cation over the vagaries of the high-frequency
transmission.

While these improvements —and others —
will hopefully give more elbow room in the spec-
trum someday, it has not been noticeable on the
air so far. Services using cables or sutellites are
still keeping their high-frequency ecircuits in
operation as u back-up, and those which do not
yet have such alternate facilities seem to be
multiplying faster than the proverbial bunny
rabbit.

We, as amateurs, probably experience this
pressure more strongly than uny other service.
Our own numbers huve increased dramatically,
and the occupancy of our narrow h. f. bands
is many times greater than even u few years
wro. Furthermore, we are probably using the
assignments we do have more efficiently than
any other service. Single-sideband telephony
and selective c.w. vperation are the order of the
duy. But the encroachment into our bands by
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Washington D.C. Chapter officers and committee members
of QCWA which sponsored the 10th Anniversary Dinner
are {l. to r.}: Mac Williams, K3AC; Bob Hiltner, W3GHX;
"'Liz" Zandonini, W3CDQ; Tex DeBardeleben, W4TE;
"Robbie" Robinson, W3RE and
Harry McConaghy, W3EPC.

high-powered stations of other services — espe-
cinlly short-wave broadcasters — is rendering
some of our assignments almost useless.

Where is this pressure coming from?

As one might suspect, it does not come pri-
marily from the countries who have been Old
Timers in communications for many years —-
the “Haves"” of the business. Rather it- comes
from the “Have Nots.”” Muny of the latter are
countries who attained their sovereignty since
the last IT'U Clonference in 1959, or were in the
so-culled “New and Developing” eategory prior
to then. The thing that gives us deep concern —
a8 amateurs — is thut these countries not only
seem to have a complete disregard for our ITU
agsignments, but in our conversations with their
repregentatives at (teneva und elsewhere many
of them see no reason for preserving the rather
meager amateur allocations at wll. And as we
add up the potential number of their votes at
the next (lonference, we believe amateur rudio
may be in real jeopardy. For without the limited
frequency assignments we now have, especiully
those between 1.8 and 30 megacycles, amateur
radio — us we know it today — would no longer
exist.

That brings us to the question: What can be
done about it?

Four years ago the Officers and Directors of
the League recognized that the next Conference
would be a eritical one; and while the outcome
would depend upon the mujority of those voting,
the degree of support received from our own
government would be among the most important.

Two courses of action were therefore decided
upon. The first was to make every possible ef-
fort. in the United States to up grade the Ama-
teur Service in the public interest, and thereby
merit the continuing confidence of our govern-
mental agencies. This aspect I have already
touched upon.

T'he second course wus to strengthen and ex-
pand the International .\mateur Radio (Tnion,
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which consists of our sister societies in other
countries. T» this end, the officers of the l.eugue
-~ who by the Constitution of the Union are its
officers also — made numerous trips to Iturope
to review pluns with the TARU Region I Orguni-
zation, and to exchange views with ofticers of
individual societies. We believe coordination be-
tween members in Region 1 — both Kurope and
Africa - is better than ever before, and they
are gaining ncreased awureness of the problems
that lie ahecd.

On u recent trip to Furope last fall, for in-
stance, John Huntoon, Bob Booth and I had
prolonged discussions with the officers of the
Region 1 group, as well ag with society officers
in Switzerlend, Creat Britain, Ireland, Den-
mark, Norway, Finland, Portugal, Germany,
Belgium ani Holland. We found u reassuring
nnanimity of purpose and a complete desire for
cooperation.

Two years ago the League wus instrumental
in the formution of the Region IT Organization,
comprising fiocieties of some 18 countries in the
Western Hemisphere. While this group is just
getting star:ed, they huve a high degree of en-
thusiasm urd their progress is most encourag-
ing. Representatives of the League are taking
un active part in this effort and we ure agsuming
u substantial share of the financial costs.

The purp")se of these efforts by the League, of
course, is tp impress upon our sister societies
ubroad that they have the primary responsibil-
ity for gairing the support of their respective
governments at the next Conference. e believe
their efforts are growing in effectiveness, but
ubviously tliere is still a long way to go.

Out of the 120 countries now participating in

the ITU, less than one-half ure represented in
the councils/of the IARU. Most of those remain-
ing are in the “New and Developing” category
where little jor no amateur activity exists. When
it comes to amateur matters, in many instances,
I feel sure the decision of these countries will be
strongly influenced by the position of our own
govermneuﬂ

In the Uhited States the League is, in effect,
asking our ;‘;overnment, to make a new and criti-
cal evaluatipn of the Amateur Service.

We belieye it will show amateur radio is a
real and very valuable asset.

We t,hink’it, is an institution worth fighting for.

And if our government, with all the elements
of world les,dership which it has at ite disposal,
will take a vigorous position: we feel there is un
excellent c¢hance for the preservation of this
unique Natjonal Resource.

Thank you.
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. .. K. B. Warner, in his editorial, has a bad time
of it. He can’t scem to get started. Balmy air wafts
through his window and he has thoughts of golf,
robins soon to be chriping and looking for succulent
worms. He does briefly review some aspects of ham
radio but never gets off the ground, since Roddy,
the Managing Editor, is hot for copy. Perhaps sume
day, he’ll mention single sideband. Anyway, it's
rood reading.

. . . The cover shows a self-supporting 127 footer,
being a quarter wave for 160. Weighs three tons.

. . . Hamming on Howland Island is a dandy story
of a real DXpedition written by Robert Lieson,
WI1KFV, using the call KF6SJJ. DX was sort of
spotty, but they did pretty well. Bet it didn’t cost
a dollar to get a (QSL card, either. Oh yes, their SW3
didn’t quite reach the 40-meter band and most of
the work was done on 20.

. . . A reul sturdy 48-foot sclf-supporting mast is
shown and described by GGuy A. Stewart, W2JRG.
Cost less than ten dollars and has been up four
yeurs without damage even by a hurricane.

. . . I got a little start when I saw the pictures ac-
companying an article on a ‘‘Bugless’’ &5-meter
transmitter — it looked just like one I built along
about then. Sort of breadboard using a metul chassis
with all tubes, turning controls, etc. above deck
where you can get at them. The good old TZ-40 was
used in the final., J. C. Melton W3NT and M. W.
Barrett, W3RZ are the authors.

. . . Byron Goodman, W1JPE (now W1DX) has a
serious informative study of keying methods, using
various filters. A number of oscillograms are included
s0 you can sce just what goes on. Really worth read-
ing by the ¢.w. man today.

. . . It suys here that while there is no legal pro-
hibition against the use of code or cipher by ama-
teurs, hams are enjoined to refrain from such prac-
tices. Must have been a chinge in the regs. since
that time.

... Vernon Chambers, WLIJEQ preseuts a nifty
little emergency transmitter using a single 616,
crystal controlled. Ideal for automobhile installations
if you also take ulong s 250-volt power supply.
Dana Griffin, W2AOE concludes his opus on u.h.f.
superhet design. The first part appeared in February.
... In ecage you don’t know what ‘‘dynamic
prognostication’ is, read Larson Rapp’s article.
He is WIOU. He even uses conductive rubberin the
eonstruction, this material being said to enjoy cer-
tain highly desirable qualities. After all, it's April!

. . . I scem to be running out of space. Better dig
up the issue, OM. — WIANA

According: to the muagazine, fudio, Russian radio
amateurs ale now permitted to operate RTTY.
Two of the|first radio amateurs to come up on

RTTY are UB5s AC and UN. In addition, the
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Headquarters station, UA3KAA, may transmit
bulletins on RTTY. Operating procedures, fre-
quency shifts, ete., appear to confurm to interna-
tional amateur practice.
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A Simple S.S.B.

Exciter for 7 Mec.

Step-by-Step Construction
for a Filter-Type Unit

The mixer/ampliﬁer chassis. At the rear, from left to
right, are the conversion crystal, 6J6A, 6U8BA, 6CL6, with
the slugs of Lz and L4 on either side of the 6USA. In front
are La, the 6BA7, and Ta. The space at the right-hand end
of the chassis may be used for the 6BQ5 output stage.

BY CHARLES M. FULLINWIDER,* K6KVD

‘TN looking over literature on commercial 8.8.b.
I cquipment, [ couldn't find anything that

would fit my needs at the price I wanted to
puy. However, fellow hams were not encouraging
ubout building single-sideband gear. “It's too
complicated and expensive: the days of home-
built transmitters are over,” they said. But I
went ahead anyway, with the hope that even if
the signal quality was not the best, perhaps I
could get by with it for o while. As it turned out,
results were most, gratifying. The generator works
well (. . . “sounds like commercial equipment”’),
and was inexpensive to build with the use of old
TV parts. It can be aligned without difficulty
with gimple equipment—-a genersi-coverage

* P,0. Box 326, Conway Bprings, Kansas.

receiver, a v.t.v.m., a pair of headphones, and a
7-Me. novice crystal.

To keep the initial construction as simple as
possible, I decided to stick to one band --~40
meters. However, I made provision for future
expansion to other bands by splitting the exciter
into two chassis units — one for a 9-Mec. s.8.b.
wenerator, and the other for a mixer/amplifier
gystem. The v.f.o. was also built as a separate
unit. Its output (5.0 to 5.5 Me.) is fed by coaxiul
cable to the mixer/amplifier chassis.

Circuits

Fig. 1 shows the circuit of the 9-Me. sideband
generator. A 6C4 is used in the carrier oscillator,
which has provision for switching the carrier to
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The sideband-generator chassis.
The crystal-filter unit is set in a cut-
out at the center. The carrier crys-
tals plug into the octal socket in the
foreground. The 6C4 (front) and
the 7360 are at the left-hand end
of the chassis. The 12AX7 is behind
the filter unit, and the 6BA6 with
its output transformer at the right-
hand end. The adjusting screw of
the tubular ceramic trimmer used
for C3 is between the 6C4 and
the 7360.
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either side of the passband of the sideband
filter, depending upon whether upper- or lower-
sideband transmission is desired. The audio
signal is provided by a two-stage umplifier
employing the two triode sections of a 12AX7.
The carrier is suppressed in the 7360 bulanced
modulator. {This circuit is une recommended by
the manufacturer of the sidebund filter.) The
W-Me. d.s.b. signal is fed to the erystal filter, #'Ly,
which filters out the undesired sideband, and feeds
the desired sideband signal to the 6BA6 amplifier.

The circuits of the frequency-conversion :and
signal-amplifier stages are shown in Fig. 2. The
9-Me. 8.8.b. signul is fed to the trinde section of
1 6USA where it i8 combined with & 5- to 5.5-Me.
v.f.0. signal. The difference frequency of 4 to 3.5
Me. is selected in the output of the 6URA mixer,
and amplified in the pentode section of the same
tube. The amplified 4- to 3.5-Mec. signal is then
fed to the No. 3 grid of the 6BA7 iixer, while
the signal from the 6J6A (only one triode section
used) L1-Mec. crystal oscillator is fed to the No. 1

6C4
6BA6 7360 12AX?7

sl 4 4[ E; 4[ , ]s
6.3V.o

9

CARRIER OSC.

Although the s5.5.b. exciter described
here is designed primarily for 40-
meter operation, it can quite readily
be adapted to other bands by simply
providing a suitable conversion crys-
tal and tuned circuits.

grid. The difference frequency of 7 to 7.5 Me. is
selected by T in the output circuit of the 6BA7.
The 7-Me. 8.8.b. signal is amplified in the 6CL6
stuge before feeding it to the 6BQ5 r.f. output
stage.

The high-C' Colpitts v.f.o. circuit is shown
in Fig. 3. To reduce frequency drift, the tuned-
vircuit components (shown enclosed in dashed
lines) were mounted in an aluminum box, with
the shaft of (‘; protruding froin une side. The hox
was then installed at one end of a cabinet that
formerly housed 4 tuning unit from a surplus

BALANCED MODULATOR (JEL)

il
aALANcE

68K.

2200 ISOK

9IMec.

Sy

L.5.8. U.8.8.
100K

& e e Cz

12 900I 8‘398 l

o—
+ISOV.

tw.

Fig. 1—Circuit of the s.s.b. generator. Fixed capacitors of decimal value are disk ceramic; others are mica or NPO
ceramic, except where polarity symbols indicate electrolytic. Resistors are Y2-watt, unless indicated otherwise. All r.f.

N o]
.. SET FOR +300V.

+ 180V,
SCREEN

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS ( pf.);
OTHERS ARE IN PICOFARADS ( pf. ORmpf);
RESISTANCES ARE IN OHMS; K = 1000,

R.F. AMP,

o
+300V." GND.

chokes have a 50-ma. current rating.

Cy, Ca—3-12-pf. ceramic trimmer.
Cs—Ceramic or air trimmer.

Ri—Audio-taper control.
R2, Rs—Linear-taper control.

FLi—9-Mc. crystal sideband filter {International Crystal
ACF-4)
Ji—Microphone jack.
J2~—Chassis-mounting coaxial receptacle.
Li—26 turns No, 30 enameled wire, %-inch iron-slug form.
(Miller 4400, or equivalent, form).
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S1—Single-pole two-position ceramic rotary switch.
T1—10.7-Mc. i.f. transformer, loaded with external
capacitance as indicated (Miller 1463).
Y1—9001.5-ke. crystal (International Crystal CY-6-9LO).
Y2—8998.5-ke. crystal (International Crystal CY-6-9Hi).
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D.

DRIVER
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GND.
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V.FEQ. INPUT
(5.0-5.5Mc.) =100
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have been described in eurlier issues of QST. The power supply was built principally from

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (it )
OTHERS ARE IN PICOFARADS (pt.oRuut);
RESISTANCES ARE IN OHMS; K = 1000,

It Me, 3.65 Mc. |

ALL
6J6A OTHERS

B AT A e

GND.

+150V, C
Fig. 2—Clrcuit of the mixer/amplifier section. Fixed capacitors of decimal value are disk ceramic; others are mica or
NPO ceramic. Resistors are /2-watt unless indicated otherwise. R.f. chokes have a 50-ma. current rating.

C+—Silver mica. Above coils are wound on 3-inch iron-slug forms (Mille
Cs—Air trimmer. 4400 or equivalent).

J3, Js, Js—Same as Jo, Fig. 1. Ls—22 turns No. 20, 1-inch diam., 16 turns per inch (B & W
Lz—Same as Ly, Fig. 1. 3015 Miniductor, or Illumitronics 816 AirDux).
L3, Li—66 turns No. 30 enameled wire, scramble-wound. T;—Same as Ty, Fig. 1.

Ls—22 turns No. 24 enameled.

BC375E transmitter. The tube and remaining If desired, the 6AU76 could be mounted on the
components were assembled at the other end of mixer/amplifier chnssis, with the tuned circuit
the cabinet. The tuned circuit was then connected  in a separate box ut the operating position. The
to the tube through lengths of RG-58/U, us lengths of the coux sections should be held to
indicated in the diagram. a minimum, however.

This arrangement follows the principle of the

remotely-tuned v.f.o., several versions of which Power Supply

Bottom view of the
mixer /amplifier unit.
Along the top edge are
output connector, v.f.0.-
input connector and the
conversion crystal. The
sideband generator
feeds in at the right.
Inside the chassis, at
upper left, are the com-
ponents of thé 6CL6
output circuit.
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Bottom view of the gen-
erator chassis. The con-
: . . trol(R3) at the left-hand
S ; O — g F end Of "’le ChGSSiS is for

setting the screen volt-
age of the 7360. Along
the bottom edge, from

left to right, are the
carrier balance control,
microphone connector,
and audio gain control.

old TV components. The circuit is shown in Fig.
4. Regula.ied 150 volts is provided for the v.f.o.,
lmregular,ed 150 volts for the crystal oscillators,
and 300 tcl 350 volts for the remaining stages.

Constz-uctzon and Adjustment

The tw5 main sections were constructed on
identical chassis, each measuring 914 by <
inches. Suficient detail of the component layouts
is shown |in the photographs. After the com-
ponents Had been mounted, und.the heater
wiring mst,a.lled stages were wired serially,
checking nach stage before proceeding to the
next. Follawing this procedure makes it relatively
eusy to dihgnose uny trouble that may develop.
Most of the checking wus done with » vacuum-
tube voltraeter titted with the simple r.f. probe
shown in Fig. 5

The aucio stages were wired first. This section
was check2d by connecting a pair of headphones

between the output plate and ground through a
blocking capacitor. When speaking into the
microphone, speech should be heard in the
headphones.

After the 6C4 carrier oscillator was wired, the
900L.5-ke. crystul was switched in and L; was
adjusted for maximum deflection on the v.t.v.m.
connected from plate to ground.

The 7360 balanced modulator was wired up
next. ('3 was left disconnected temporarily.
Upon speaking into the microphone, the v.t.v.m.
indicated r.f. at both plates of the 7360.

After connecting ('3 into the circuit, the wiring
of the sideband filter and 6BA6 amplifier was
completed. The crystal-filter unit includes input
and output transformers, esch having one slug
adjustment. C3 was set at maximum capacitance,
and the filter input transformer was adjusted
for maximum deflection on the v.t.v.m. con-
neeted ucross the output of this transformer.

V.F.0. 100
47K —“—?
P ra-s8/u 0o |,
Al
10K
1 22K § W,
P
N 3
f, RG-58/U —
6AUS
IEXCEPT AS INDICATED, DECIMAL VALUES OF
LAPACITANCE ARE IN MICROFARADS (uf.);
ATHERS ARE IN PICOFARADS ( pf. oRuuf); ,_]:,—J) 3 4
aamsnncss ARE IN OHMS; K = i000. o+
\ 6.3V.. 150V,
REG.

Fig. 3—C|rcult of the v.f.o. Fixed capacitors of decimal value are disk ceramic; others are silver mica. Resistors are

C.—Anr-trimlmer type variable.
Cy—Airtrimner.
I, J2—Phon) receptacle.
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Y2-watt, unless Indicated otherwise.

L,—8% turns No. 18, 1-inch diam.,
(Hllumitronics AirDux 810).
P1, Pa—Phono plug.

10 turns per inch

P3—Coaxial plug.

33



300 7O

) +

350V.
+150V,
1AMP
OFF mmmane Q) + 150V
Si
PWR
1SV, I_L—°"
AcC.

6.3V.

Fig. 4—Power-supply circuit. Capacitances are in uf.; resistances are in ohms. Capacitors are electrolytic.

Li—Filter choke approx. 2 hys. (from TV chassis).

Ri—Slider adjustable. Adjust so that OA2 stays ignited
with load connected.

Rs—Slider adjustable, Adjust for 150 volts with load

The filter output transformer was peaked by
coupling a signal from the carrier oscillator
to the filter output transformer through a
capacitor, and adjusting the second slug for
maximum deflection with the v.t.v.m. connected
from the filter output terminal to ground. The
v.t.v.m. was then transferred to the terminals of
J2 while the slugs of T were adjusted for maxi-
mum deflection, after which the coupling to
the carrier oscillator was removed.

With the v.t.v.m. still connected ucross .fo,
('y was adjusted for maximum deflection, and
then readjusted for about one third of the
maximum reading obtained. (The same procedure
should be followed with 2 and the 8998.5-ke.
crystal switched in, if the unit is to be used on
upper sideband.) (; and K, were then adjusted
for minimum deflection. Speaking into the
microphone then resulted in fluctuations of the
v.t.v.m. needle, indicating a 9-Mec. 8.8.b. signal.

Mixer/Amplifier Chassis

Before starting the construction of the mixer/
amplifier unit, the v.f.o. was built and adjusted to
cover the desired frequency range (5 to 5.5 Me.).
The general-coverage receiver was used to check
the frequency range.

Then the 6BA7 mixer and r.f.~amplifier stages!
were wired. A 7-Mc. Novice-band crystal was
plugged into the carrier oscillator, and the signal
wag coupled out to the No. 3 grid of the 6BA7
through a capacitor. In succession, the slugs of
Ty and Lg, und capacitor Cj, were adjusted for

I The 8BQ5 output stage does not appear in the photo-
graphs. This stage was added later when it was found
necessary to obtain adequate drive for my 150-watt linear,
which is patterned after the parallel-807 amplifier described
by W5SQT in QST for February, 1963.

INPUT

_E——OPROBE

IN34

S
T0.D.C:
VOLTAGE TEST*
LEAD OF
V.LV.M,

Fig. 5—Circuit of the r.f. probe mentioned in the text.
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connected.

S1—S.p.s.t. toggle switch.

Ti—Power transformer: 700 to 800 volts, r.m.s., c.t.;
200 ma; 6.3.volts, 3 amps. (from TV chassis).

maximum v.t.v.m. deflection, with the meter
connected across each output circuit in turn.

The 6J6A and 6U8SA stages were wired as the
last operation. When the wiring was complete,
the 9-Me. carrier oscillator was coupled to J3
through a capacitor, while the slug of Lg was
adjusted for maximum indication on the v.t.v.m.
connected across Lg.

Teaving the 9-Mec. oscillator coupled to J3,
the output of the 5-Mec. v.f.o. was connccted to
J4. With the v.f.o. tuned to 5350 ke., the slugs of
L3 and L4 were adjusted for maximum output at
3.65 Mec., with the v.t.v.m. connected across
euch in succession. The receiver helped to deter-
mine that Lz and Ls were peaking in the desired
range.

Next (with the 9-Mec. signal still fed in at J3),
the 11-Me. crystal was plugged into the conver-
sion oscillator, and L, L3, and L4 were trimmed
up for maximum 7-Me. output with the v.t.v.m.
connected across the output of Ty. The 9-Me.
oscillator coupling was then removed, and Ja
connected to Jf3.

After connecting the linear amplifier and
adjusting it for proper loading, final adjustment
of 1 and C3 was made for hest voice quality.

Control Circuit

The transmit-receive control is a d.p.s.t.
switch which, on transmit, grounds the cathode
of the 6BA7 mixer, und applies voltage to the
screens of the linear amplifier. For spotting
frequency, a second switch is used which grounds
the cathode of the mixer without applying screen
voltage to the linear. With the microphone
turned off, or the gain turned down, grounding of
the mixer cathode provides sufficient currier
gignal in the receiver to permit setting the
output frequency. A third switch mutes the
receiver and controls the antenna relay. These
switches are mounted in a small Minibox near
the operating position. The various functions
could be combined in 4 single multiwafer switch

if desired, of course.
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The Invisible Tﬁwér,

Another Solution to a

Difficult Problem

to remember the numbers.) The colors to which
the eye responds have a wave length of about
760 millimicrons at the red end and a wave
legnth of about 400 millimicrons at the violet
end. Colors which have wave lengths longer than
760 millimicrons or shorter than 400 millimicrons
lie outside the visible portion of the spectrum:
and arouse no visual sensation. This knowledge .
is the key for a solution to our problem. Although
a number of problems arise which must be dis--
cussed thoroughly in the next section, the basic.
idea is to paint the tower with a color which lies -
outside the visible portion of the spectrum. Such -
a color can produce no visual sensation, and the .
tower is thus rendered invisible. The problems-
encountered in achieving this desired end will

- be divided into practical problems and thoretical

problems.

Practical Problems

An objection that has been raised to this ap-
proach is that if an object is coated with an in-
vigible layer, you may see what is behind the
layer and defeat your purpose. This will not be
the case if the precaution is taken to use a paint
that is rated by the paint industry as high in
“hiding power” ——a term that has additional
significance for us. The paint industry has per- -
fected products for painting over wallpaper
where a paint rated high in hiding power can '’
completely conceal a prominent wallpaper pat-:
tern with one coat. It is impossible to see through
such a layer of paint because it is not transparent.
Our layer of invisible paint ig of this well-known
type. Don’t confuse an invisible layer with a
transparent layer. If the invisible layer meets the
current standards of the paint industry for high

"' hiding power, it will not be transparent and
. __nothing can show through.
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Fig. 1—Follow the instructions in the text carefully and you will be able to make the dot disappear from view.

A more serious problem is that of muking
sure that the pigment is not mixed with pigment
that gives off wave lengths in the visible portion
of the spectrum. If it is, the paint will be seen
and the tower will be quite visible. Fortunately
this problem is not as difficult to solve as the
problem of trying to make sure that the pigment
is pure and gives off only une wave length. This
latter problem of producing a pure pigment is
made difficult by the fact that different particles
of the sume batch of pigment tend to give off
dlightly different wave lengths. Our problem,
however, is not that of producing a pure pigment
having just onc wuve length. Rather, we have
the simpler problem of just making sure that the
several wave lengths do not fall within the visible
portion of the spectrum. By selecting u color
whose wave length is well below the red portion
of the spectrum or well above the violet portion
of the spectrum we can make sure that, ¢ven
though our mixture is not pure, it does not give
off wave lengths that ure in the visible region.

Theoretical Problems

To the person who encounters this idea for the
first time, one of the most troublesome matters
is the answer to this question. “If a tower couted
with invisible paint is seen against a solid buck-
ground, such ag the side of a house, won't it
hecome visible? Since euch section of the tower
will block out a corresponding section of the
house these holes in the visuul field will have the
outline of a tower and it will be easily recognized!”
This sounds very logicul but the perceptuusl pro-
cesses just don't operate that way. These holes
cannot, be scen and we can prove it with the
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following simple experiment which is designed
to show what you see when there is u hole in the
visual field.

Tn Fig. 1 there is a small x and a black dot hav-
ing a diameter of about w quarter of an inch.
\With your left eye closed hold the puge squarely
in front of you at a distance of about one foot
and look at the small x. If the dot does not dis-
appeur, move the page u little closer or a little
further away or rotate the page siightly in a
clockwise or counter-clockwise direction until it
does. With a little care you can make the entire
Jdot, disappear because the image of the dot fulls
upon that portion of the retina that is blind
since it is punctured by the optic nerve at this
point. 'This portion of the retina is appropriately
called the blind spot. But now for the important
observation! Keeping your right eye on the x,
adjust the page until the dot disappears. Now,
without moving your eye from the x, do you sce
4 hole in the page in the uren where you know
the invisible dot is located? The answer is, “no!”
A process called “perceptual filling” fills in this
hole so that it looks like the rest of the page.
Draw Fig. 1 on a red paper, a green paper or
paper of any color and try it again. You will
find that the hole is ulways filled in with the
appropriate color so that you still cannot sce it.
You may even wunt to try a plaid or polka dot,
buckeround. In this case the hole will be filled
in with 2 plaid or polka dot etfect so that you will
not. sece uny hole in the visual field.

Now to get back to the invisible tower. As
you view it against u background there wre, to
be sure, holes in the background which correspond
to the portions of the tower that cunnot be seen.
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But, we have just seen that the procews of per-
ceptual filling plugs in these holes with whatever
is in the oackground so that the holes cannot be
seen. An objection encountered here is that we
have demonstrated this for holes at the side of
the visual field (our experiment with the blind
spot), bus how about the situation for holes that
are closer to the center of vision. Carefully con-
trolled laboratory experiments have shown that
when a sibject is trained to fixute a white spot
on a black background for a long stretch of time
without hlinking, the spot will periodically dis-
appear due to fatigue or inhibitory effects. Dur-
ing these periods of disappeuarance no hole is
seen in the background even though it is in the
center of the visual field. Perceptual filling op-
crates anywhere in the visual tield and prevents
the perception of holes which would make the
tower vis ble against a background. If the tower
is seen aginst u buckground of trees, the holes are
filled in with trees; if the background is a cloudy
sky, the holes are filled in with a matching
cloudy sky.

This process of perceptual filling is not new
wnd many of you are already familiar with the
principle .18 it has been applied to the suppression
of noise. A noise blanker for eliminating impulse
noises of he kind produced by spark plugs or by
the Lomn navigational system works on the
3ume prmcxple of perceptual filling. As the im-

pulse is received, the audio system is momen-
arlly oul, off for a small fraction of a second
until the impulse is past. Thus a hole is created
in the auditory field for the duration of the noise-
producmg impulse. But this hole is not heard at
all. Perceptua.l filling operates in the auditory
area and <onceals the fact that there is a mowmen-
tary inte;ruption of audio. Otherwise the noise
blanker vould be useless since the perception of
these aucitory holes would be as distracting us
the impulse noise itself. The perceptual processes
operate 8o us to prevent us from dete(ting holes
rcga.rdless of whether they occur in the auditory
or the visual mode.

The only other major problem is whether
there mayy be a limit to the size of the hole that
can be conceuled through perceptual filling.
Let’s go Dack to the blind spot experiment for a
moment. Draw the x and the dot on a sheet, of
paper exactly as you sec it in Figure 1. With the
paper positioned on top of your desk, place a

penny over the dot and look at the x with the

\
|
|

I
Fig. 2-—-Th¢Te paint level indicator which may be cut out of
sheet cork stock. The diameter of the disk should be slightly
smaller than the inside diameter of the can of paint.
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left eye clused. 1f you can sce part of the penny
push the penny into a position where it com-
pletely disappeuwrs. Then try it with a larger coin.
Most persons can make an entire quarter dis-
appear with the paper at a distance from the eye
of one foot. Since » yuarter is approximately an
inch in diameter, perceptual filling can handle
4 hole having a one inch diameter. Now draw
Figure 1 again but with the x and the dot sep-
arated by twice the distance found in Figure 1.
Viewed at a distance of two feet, instead of one
foot, you will find that an object of 2 inches in
diameter will disappear and be completely filled
in. By an extension of this same procees you
can demonstrate that, at a distance of 12 feet
vyou can make an object a foot in diameter dis-
appeur. A hole in the visuul field a foot in diameter
can thus be filled in if you are 12 feet awuay, and
much more extensive filling takes place us the
distance is increased. Assuming that the tower
is at least twelve feet from the street or sidewulk,
this is really more filling than we nced since the
structural elements of a typical tower seldom
have a diameter of more than two inches.

A problem that will be encountered has to do
with the application of paint to the tower.
Proper application of paint requires that the
brush be loaded with enough paint to spread
well but not so much that it drips and sputters.
Ordinarily there is no problem since we dip the
brush to the proper depth below the surface
to obtain just the right amount of paint. But
our paint is of such a color that the eye does not
respond to it and its surface thus cannot be seen.
Figure 2 offers a convenient solution to this
problem. This level indicator is simply a disk of
sheet cork cut so that the diameter is slightly
smaller than the inside diameter of the can of
paint. Since this will float on the surface of the
paint the level of the puaint becomes visible and
the brush can be dipped to the proper depth
through the slot cut for this purpose.

A word of warning. Towers near airports must
be painted in appropriate, visible colors as speci-
fied by federal regulations. The suthor can tuke
no personal responsibility for the irresponsible
use of non-visible paint on towers located near
public airports. As for damage to unsuspecting
birds that might Hy into one of these specially
treated towers, there may be a way out of this
difficulty. We have sume evidence that the visual
sensitivity curve for birds does not correspond
exuctly to that of human beings. If further work
confirms this fact, it will be possible to utilize
4 color outside the range of human visibility
that can still be seen by birds.

A final suggestion. When painting your tower,
don’t forget to paint the elements of your beawm.
You might find it hard to explain to neighbors
how your tribander manages to stay suspended
60 feet in the air without any visible means of
support. And another thing. Don’t forget to paint
the coax cable that goes up the tower and feeds
the tribander. It might be even more difficult for
you to explain u 20th century version of the old
Indian rope trick!
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RENEWALS BY U.S. AMATEURS
OVERSEAS

Section 97.13 of the FCC aumateur rules re-
quires thut an amateur upplying for renewal of
his operator license must certify that he cun still
copy code (at 5, 13 or 20 w.p.m., us uppropriate
to his class) and that he has had two hours oper-
ating time in the last three months or five hours
operating time in the lust year of the license term.
This ovperating time can be by any mode and
from any FCC-licensed uamuteur stution, not
necessarily the applicant's own.

Where a U.S. licensee is operating from u for-
eign country under his W/K callsign, the opera-
tion will count towurd renewal. ()n the other
hand, if operation in u foreign country is under a
call assigned by the host government from its
own callsign block, the operation will not count
towuard renewal as suchi. The arrangements, which
were outlined in IARU News, page 74 of March
(ST, in the United Kingdom perhaps furnish
neur-perfect illustrations. W6XYZ, stationed in a
liuropean country with no reciprocal operating
agreement, visits (G1ABC for seven days, and —
the British amuteur having done the necessary
in advance —is legally permitted to operate
(:1ABC under the wutchful eye of its licensce.
This operating time does not meet the require-
ments of section 97.13, because no station licensed
by FCC is involved.

W4XYZ goes to England on a Rhodes scholar-
ship, and takes out an Amateur (Sound) License
O, receiving the call G5ZYX to be transmitted
jointly with his FCC call (i.e., G5ZYX/W4-
XYZ). Time logged in this instance does count
for renewal, for the station is clearly licensed by
['CC as well as the U.K.

How about the amateur in a country not per-
mitting U. S. amateurs to operate, or permitting
operation only under its own callsign block? A
member of the {J. 8. Armed Forces or an em-
ployee of the U. 8. government overseus is en-
titled to u waiver of the operating-time rule in
Section 97.13. Other amateurs may he able to
secure & waiver of the rule on u case-by-case
basis, by attaching a letter to renewal form 610
setting forth the reasons he couldn’t operate from
un FCC-licensed station in the last year of the
license term, and explaining how he hus main-
tained his operating proficiency, us at an amateur
stution licensed by another administration.

One further word: the Communications Act
was changed a few years ago, permitting FCC to
renew licenses in the Safety and Special Radio
Services at any time in the license term. An uma~
teur who has been active at home, therefore, but
anticipates going overseas to a place where tio
operation is permitted may renew his FCC license
hefore he goes, receiving a new five-yeur license.
{Where no such special consideration is involved,
FCC expects the upplications for renewal to be
submitted 90 to 30 days in advance of expiration,
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w hiind ernian ~evalséen

Samuel J. Knox, WB2MRA, has been selected as Amateur
of the Year by the Southern Counties Amateur Radio Asso-
ciation. The travelling trophy marking the honor is pre-
sented each year by WFPG Atlantic City, New Jersey, to
an amateur resident of Atlantic County. Here WB2MRA
accepts the plaque from WFPG Manager John Struckell.
Sam was also installed as president of SCARA at the
meeting in January.

on FCC Form 610, to its office at 334 York
Street, Gettysburg, Pennsylvania, 17325. A check
for the renewal fee of $4, payuble to IFCC, must
be attached, along with the expiring license or a
photocopy of it.)

A list of countries with which the U. S. hay
reciprocal operating agrecments sppears fre-
quently on the IARU News page of QST. For in-
formation on whether courtesies are extended to
(7. 8. wmateurs by specific countries not listed in
IARU News, write to ARRL headquarters.

SECOND PRISON SENTENCE

In January we reported that a licensee in the
(litizens Radio Service had received u one-year
prison term a8 u result of having transmitted pro-
fane or indecent language on the air. The Federal
District Court ut Boston, which was venue for the
cuse, has now sentenced another man to & year in
Federal prison. Richard F. Conefry, 24, of Brock-
ton, Massachusetts, was convicted of sending a

Atlantic Division director W3YA was featured speaker at
a banquet held in January by the Beaver Valley Amateur
Radio Associotion. News-Tribune photographer K3HHC
lined up W3SIK, BVARA president K3PQA, W3YA and
W 3LPF for this shot.
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message on 3 CB channel on April 23, 1965, that
a vessel was sinking in Yarmouth harbor. Judge
Andrew A. Caffrey, who imposed the sentence
early in February, suid he regarded the offense as
gerious. He pointed out thut when the Coust
(uard cominits its rescue craft to answer a dis-
tress call which turns out to be false, it may leave
itself without, sufficient vessels to answer legiti-
mate calls.

FCC POLICCY ON FM/TV
RECEIVER DESIGN

On February 3, 1966 the Federal Communica~
tions Comniission issued a policy statement on
requests for changes in f.m. stution allocations to
protect users of v.h.f. TV sets from second-har-
monic inter’erence. While most of the letter is
beyond our field, two paragraphs at the end are
most encouriging as sn expression of FCC policy:

The Conimission wishes to emphasize that, in the
electromagnetic environment in which receivers
must opert.te currently and in the future, the alloeca-
tion of frecjuencies to meet receiver inadequacies is
not justifie 1. The spectrum is simply too valuable to
afford this luxury.

We expect receiver manufacturers to design re-
ceivers refl icting the state of the art. Where design
inadequacis in various situations result in inter-
ference beiag received, we feel that the installation
of suitable receiver filters is the appropriate remedy.
1f cooperat,ve etfort by all concerned is not adeauate
to achieve 3olutions to interference cases caused by
receiver design problems, the public interest may
require a mquest, for legislation looking toward the
protection >f the general public by adequate regula-
tory authcrity over receiver design. (1'hanks to
W1IXO for first spotting this item — EDITOR)

FCC DISMISSES PETITION AGAINST
CONTESTS} AND PLAYBACKS

In early 1964 Edwin L. Schaefer, W9AYV, had
filed a petition for rulemaking, asking FCC to
amend the rules governing the Amateur Radio
Service to prohibit the transmission of communi-
cations relating to amateur radio contests and the
retransmission of recorded amateur radiotele-
phone (,omrlumcatlons for test purposes. By
Memorandum Opinion and Order dated February
4, 1966, the [text of which is reproduced below,
FCC has demed the petition for rulemaking,
RM-562.

‘ Before the

FEDERAL (COMMUNICATIONS COMMISSION
[Washington, D. C. 20554

In the Matter of

Amendment of Part 97 of the Commission’s
Rules gov emxnu the Amateur Radio Service

to prohibit tranimissions relating to amateur  ;
radio contests end the retransmission of ra-
dio telephone communications for test pur-
poses. |

MEMOR}ANDUM OPINION AND ORDEZR

By the Commission: Commissioners Lee and \Wadsworth
absent. |

1. Mr. Edmn L. Schaefer (W9AYV) has petitioned the
(lommission t,o amend the rules governing the Amuteur
Radio Service t:) prohibit (1) the transmission of comtuni-
cations xela.ung to amateur radio contests, and (2) the re-
transmission of| amateur radio communications for the pur-
pose of conducting radio telephone tests.

2. To support his proposal with respect to amateur radio

contests, petitioner contends that contests do not serve any

RM-562
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valid purpose and that their prevalence has resulted in the
unwarranted crowding of frequency bands to the point
where more desirable types of communications cannot be
effectively transmitted.

3. Petitioner’s concern in the matter of amateur radio
contests reflects a controversy which has arisen between
thoseamateur operators who enjoy participation in amateur
radio contests and thoge who do not. The (Commission’s
concern, however, is limited to the question of whether or
not operation of amateur radio stations in connection with
contests is improper per s as being inconsistent with the
purposes for which the Amateur Radio Service is estab-
lished ! or asinvolving operation contrary to good amateur
practice. Reviewed in thislight, we are not akle to find that
the nature, extent, and practices of cu.tent amateur radio
contests are generally objectionable. In fact, while the (‘omn-
wmission does not specificully endorse or encourage amateur
radio contests over other amateur activities, it does recog-
nize that they can often produce beneticial results. T'he
popular Field Day “ contest, for example, simulates disas-
tersituations which call upon amateurs to perfect emergency
operating techniques and procedures and to assewble and
use equipment which will work on emergzency power during
blackouts and other emergency situations. Other contests
require participants to develop pesk etliciency in certain
modes of operation such as single side-band. radio tele-
printer, etc. The so-called ** DX ' contests encourage more
communications between amateurs of all nations thus fur-
thering international good will and increasing amateur
knowledge of radio propagation over long distances. In
short, therefore, the facts do not support petitioner’s con-
tention that amateur radio countestsserve no useful purpose.
‘I'hisis not to say, however, that there are no faultsin con-
teste. Unfortunately, a few so-called contests appear to be
nothing more than etforts on the part of sponsors to nbtain
publicity for their commercial activities. The propriety of
this type of contest is certainly questionable. Then there is
the matter emphasized by the petitioner as the crowding of
certain frequency bands by contest participants to the vir-
tualexclusion in someinstances of other types of nnessential
transmissions, That this could become a significant prohlem
is & possibility. Fortunately, most contest sponsors have
exercised responsibility and discretion in this regard by
planning major coutusts su that participants do not occupy
all of the popular frequeney bands at any one time and so
that they do not operate longer than a few weekends each

. vear. Assuming that this pattern is maintained, we believe

that amateurs who are not interested in contestsshould be
able to locate and utilize available frequencies for satisfac-
tory amateur operations.
4. Withrespect to his proposalconcerning the retransmis-
(Continued on page 154)

i See Rule Section v7.1.

? Operation of portable and mobile equipment by groups
of amateurs away from their homes ut temporary and iso-
lated locations independent of normal living and electrical
power facilities.

QST author Gerald Hall, K1PLP, finally stayed home long
enough—in fate January—for New England vice director
W 1EAE to present the May, 1965, Cover Plaque Award,
won by the article, *'The KH6EGL Frequency Standard."

The event was recorded by WILZT and his Polaroid.
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RTTY: Diversity Is Worth the Effort

BY C. H. COMBS *

A% signal is there, clear and loud, and the
Tteleprinter copy is fine. Several lines of

message come out without interruption, and
then the signal fades, grows quiet, and pinches
out. Just for a second or two, then it's buck.
Hardly noticeable in a voice transmission, per-
haps, but the printer has stopped, skipped a
character and started off on a cycle of false opera~
tion, und several words are lost before the mes-
sage picks up again. Then after another thirty
seconds or so the signal again wavers, with the
bell-like clink of multipath audible in the head-
phones. Again the machine runs wild briefly; this
time the carriage skids back across the paper and
the next line of copy is typed over the preceding
wune.

You know your equipment is working cor-
rectly: it's just that the signal isn't there ull the
time. How wonderful it would be to be uble to
get rid of this fading trouble!

Diversity reception is based on this simple
principle: The signal that fades out and is un-
readable ut your location is, likely as not, up to
full strength at unother location not 300 feet
awuy. 1t isn’t gone — it's just around the corner,
or down the street, in the next lot, or maybe
has shifted polarity. Since the uctual percentage
of time it is out ut any one place is apt to be small,
the random fade patterns at any two given locu~
tions, provided they are separuted by certain dis-
tunces, can combine to give u practicully solid
signal with nearly no fadeouts.

Multipath propagation is u very maddening
form of trouble which can muke strong signals
completely useless very quickly. It can happen
whenever the received signal consists of two or
wore components that huve reachied the receiver
by different paths. Both paths are likely to be
atrong at certain times of the day for a given
frequency, and if one is several hundred miles
longer than the other the signal will arrive a few
niilliseconds luter than the one coming by the
shorter path. The resulting composite signal has
areas where both f.s.k. tones appeuar to be on at
once, with much “filling in” of the spaces when
there is supposed to be no tone in one channel.
This introduces an ambiguity in the positions
of the crossovers from mark to space, and mukes
for very poor cupy. 1t can be recognized by the
peculiar bell-like ringing sound it makes. But like
regular skip, the multipath effect fades in and out,
and is greatly alleviated by diversity.

()ne thing that has deterred amateurs from
trying diversity is the horrible-looking list of
distances quoted by authorities as to how far
apurt the aerials must be. It has been stated

that to achieve good results the two antennus.

" 303 6th St., Apt. 1, Coralville, lowa.
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should be ahout Y wavelengths apart at the oper-
ating frequency. This is GOV feet at 14 Me.,
1200 feet at 7 Mec., and a whopping half mile
at 3.6 Me. Few people have property that rich.
But suppose you could get, say, YU per cent of
the possible theoretical improvement with, suy,
20 per cent of the theoretical distance? For our
purposes, something very like that can be ar-
ranged. :

The untennas that produced the copy shown
bere (and others like it) were just two half-
wavelength pieces of wire u few feet off the
ground. They were about 150 feet apart, and I
could see both of them from my kitchen window.
Of course, I had to drag something else in. One
aerial is crosswise to the other. This can be
carried too far, becuuse if the signal is weak, one
aerial may not pick it up ut all. But directive
antennas pointed in somewhat different direc-
tions offer additional help.

In practice, & combination of one good rotating
multiband beam on a house tower used for both
the transmitter and one receiver, coupled with &
good dipole 150 feet away for the other receiver,
i3 a perfectly acceptable setup. But we have
achieved remarkable things with two aerials in
essentially the same location, st opposite ends
of u house, with one vertical and the other hori-
zontul, so don’t let a 50-foot lot throw you. It
would scem that having the diversity and the
two antennas is the thing that does the trick, not
8o much the absolute distunce between then.

The radio energy received from two such loca-
tions must be colubined in some wuy to get this
effect. This is not as simple ay it sounds. It
doesn't sutlice, for example, to have one huge
aerial long enough to reach into both locations,
perhaps shielded in the middle, and running to
receiver. The fuding destroys the phase relation-
ships between the two lucations quite effectively,
making them completely random, and two signals
meeting on w common aerial interact to reintorce
and cancel each other und make the fading us
bad as before.

Practical Application

There are two chief methods of producing
diversity for f.s.k., the d.c. switching method
and the d.c. combining method. The combining
method is used here becuause it is simpler, cun
be easily adapted to existing equipment, and is
the only method that works well on multipath.

The first thing vou need is two receivers,
connected to vour two aerials. The receivers
don't have to be the same type or the sume
qualitv. All that is required is that both will
tune to the frequency you want to listen to.

The next thing needed is two sudio~type f.8.k.
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Fig. 1 —Dual diversity detector/combiner. D.c. outputs are added in series. Resistances are in ohms (K = 1000); resistors
are Y2-watt. Capacitances are in uf.; capacitors are paper. Diodes are 1N69 or equivalent.

I, l2—4.3-"70lt pilot lamp.
$1-S4, incl.-=D.p.d.t. toggle.

terminal wunits. If one complete one is already
on hand, it will be necessary to build up another
that dup icates its circuit, including the channel
filters, up to the detectors or discriminator. A
second keying circuit and loop output will not
be needed, since the two receiver outputs will
be combined in the TU detector circuit.

The detector/combiner circuit is shown in
Fig. 1. INotice that there are two audio trans-
formers ror each receiver chunnel, one for each
tone, and each driving a full-wave rectifier. The
outputs are series added, effecting the diversity
combinir g. The resulting combined voltage is
used in my setup to drive the Schmitt trigger cir-
cuit shown in Fig. 2. This is a neon glow-tube
device waose output suddenly trips from mark to
spuce a8 jthe input voltage crosses zero. 1t is ad-
justed to work right on zero by Ry, in the cathode
cireuit o’ 1'1a. ‘This udjustment only has to be
made on}e when it is set up. The Schmitt trigger
is very a:curate und sensitive. The second trigger
is just a convenience to invert the positive-going
square-wave signal for driving 173, which drives a
polar relay. Relay output is used here to obtain a
loop cornection thut is entirely floating from
ground, an advantage in making connections to
other equipment. It also takes u relatively-low
loop-voltage source and has proven reliable in
service. |

The Rectifier Circuit Theory

In normal operation, the two rectitier groups
that are connected to the mark channcls from
each receiver produce, say, about + 3 volts each.

April 1966

Ti-Ts, incl.—Interstage audio, 10K plate to grid (Stancor
A4723).

These add to produce +6 volts with respect to
ground which is applied to the Schmitt trigger,
throwing it to mark. Then the f.s.k. tone shifts
into the space channpels, which are connected
to two rectifier groups which produce —3 volts
each. These add to produce —6 volts, which
throws the Schmitt trigger to space.

Now suppose vne set of tones from one receiver
fudes completely vut. Then only the voltages
from the other set are left, but the 43 and —3
volts continues to run the Schmitt trigger since
it will respond accurately to us little as -}0.2
volt. In a single-channel installation you would
be losing copy during this fadeout.

Then the first tones fude back in and the other
set fades out. Again the remaining set keeps the
Schmitt trigger going. This is the operation dur-
ing ordinary fades of signal strength.

Now suppose that bad multipath, or possibly
sume c.w. interference, hits the tones from one
receiver. The effect of this is to “fill in'’ parts of
the signal. When a tone should go off und the
other tone come on, at a murk-to-space transition,
the mark tone insteud stays on for a while during
the time the space tone is ulso un. Iaving both
mark and space tones on at once gives both +3
and —3 volts output; these cancel each other,
and the Schmitt trigger would chatter aimlessly.
This is what happens in single-channel service.
But added in series with this neur-zero voltuge
is a correct +3 or —3 volts from the other re-
ceiver channel. This enables the Schmitt trigger
to trip properly. Not until both channels are
badly multipathed at once will trouble set in.
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Fig. 2-—Keyer circuit using Schmitt triggers, Resistances are in ohms (K = 1000); fixed resistors are V2-watt, except as
indicated. Capacitor with polarity marked is electrolytic,

Ki—Polar relay (W.E. 215 or 255A).

This is the reason for adding the voltages in
series. It would be easy to combine them in
parallel —in fact, this conld be done to many
types of terminal-unit circuits just as they stand
-~ by installing jumpers at the detector circuit
from one unit to the other. If vou do that, your
diversity will work for plain fading, but if one
channel gets a voltage that doesn't belong there,
say, a spurious 3 volts, the other tone has no
way to overcome it. Even though both other
tones are on, they cun't rise above the 3-volt
level to overcome the wrong 3-volt signal.

The 0.1-uf. capacitors provide filtering for
the rectifiers, giving a smooth, very square-
looking output wave. Switches 82 and S4 are
for shutting off each channel separately for
tuning. When they are both off, a steady mark
is maintained, as the Schmitt trigger is customar-
ily set to full into the mark condition when there
is no signal at all applied to it. This is adjusted
['ry Iﬂl, FIXI, 2.

Do not attempt to eliminate the audio trans-
formers from the design. Circuits that substitute
coupling capacitors for these trunsformers fail
to produce uccurate detection because the a.c.
ground returns that are then necessury conflict
with the series counection of the vutputs that is
also necessary. The result is that some rectifier
outputs have much more filtering on them than
others, giving all different shapes of d.c. waves and
destroying the symmetry.

This circuit will give best results in limiter-
less 'TU’s where there is nothing to bring up the
noise level when signals fade. Square bandpass
filters copsisting of two or more toroids euch
are another improvement that pays off, and it
should also be emphusized here that the use of
voltage doubler or half-wave single-diode types
of rectitiers is bad practice. The outputs of these
rectifiers require such heavy filtering to produce
smooth d.c. that the shape of the keying wave
is severely rounded off, causing much ambiguity
in the positions of marlk and spuce crossovers, and
hence much possibility of biag in the signal.
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Ri—Linear control, 2-watt wire-wound.

It has been said that the variable decision
threshold detection system (DTC) eliminates the
need for diversity. It is true that practically any
installation will work better with DTC, and un-
doubtedly such a device can be neatly spliced into
the circuit shown here between the rectifier groups
and the Schmitt trigger. But no detection system,
no matter how clever, can detect a signal thut has
faded completely out, and this is a condition that
diversity is uniquely able to correct, especially
with narrow shift where both tones tend to fade
in the same pattern. Diversity and DTC are both
valuable improvements.

Adjusting the Detector Circuit

Connect an oscilloscope to the grid of Vja.
Feed an audio signal into one of the TU inputs,
and center it in one of the filters. Adjust the
level for a d.c. voltage of 3 or 4 volts or so at the
grid of Via. The signal should look reasonably
clean of audio on the scope display. (If the scope
won't read d.c. accurately because of a.c. coupling,
a4 v.t.v.m. can be used to verify the measure-
ments.) If nothing is scen at ull, check to sce that
the steady-mark switch, Sg or Sy, for the channel
is open. The switch for the unused channel should
he closed, cuusing the pilot warning light for
that channel to be off, indicating the channel is
hlocked.

If this test is passed, move the audio to the
other filter. The d.c. should reverse in polarity,
but be otherwise about the same. Throwing the
normal-reverse switch (S; or S3) which is used to
“turn signals over”” into the other position should
also reverse the d.c. polarity. Repeat this check
with the other receiver channel.

All this time the relay should be clicking back
and forth with the reversals in polarity at the
wrid of 11a. Remove ull signals coming into the
TU and carcfully turn K, until the relay just will
click back and forth with very little motion
either way. Now check the loop current being
keyed by the relay contacts and leave R; in the
position that just causes the relay to click into
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the loop current on, or mark hold, position.

This it the only adjustment for ;. Note that
it will nct correct bias coming in on signals: the
slope of 1he keying wave is much too steep for it
to help significantly. Offsetting it will just pro-
duce errors.

Operation

Now it is time to put the diversity setup on
the air. The only absolutely vital thing that must
be checled on the reccivers being used is the
flatness sf audio response. It is essential that
the two audio tones of 2125 and 2975 c.p.s., or
whateve: tones your tilters are tuned for, come
out of tte receiver at the sume level.

Malke a check of the output level at both audio
frequencies while tuning a steady carrier or
signal-generator output. 1f the umplitude of one
tone is higher or lower than that of the other by
more than a decibel or so, correct this with
shaping capacitors in the recciver audio system.

Modern 8.8.b. receivers often cannot reproduce
an a.udl(‘» frequency as hlgh u8 2975 c¢.p.8. very
well because of narrow i.f. tilters. If one of these
sets is being used, it may be expedient to design
the audio filters in the TU for somewhut lower
frequen(xes than the old standard ones.

Now, [w1th the two receivers connected and a
printer in the loop circuit, we are ready to tune
up. Set Ithe loop current to 60 ma. tirst. Loop
current ‘must be surprisingly close to what it
should be, to get full accuracy out of a pulling-
magnet printer. Errors of more than a few milli-
amperes at 60 ma. cannot be tolerated.

Tune ‘one receiver to an f.s.k. signal, using
whatever tuning indicator ig provided in the TU.
Now throw the appropriute mark-hold switch,

|

and after the usual correction has been made with
the normal-reverse switch, the machine should
print. If it does, throw back the mark-hold
switch and tune up the other recciver the sume
way. Try out its channel independently and
get, it working the machine. Make sure, of course,
that the two receivers are tuned to the same
signal.

When all is well, open up both mark-hold
switches and you are on diversity reception.

Make the usual test with the printer receiving
distributor adjusting arm for range and bias.
Good copy over a range of about 20 to R0 is fine.
This assumes that the machine is working right
to begin with, of course, as checked with the key
board. A more accurate check on the loop signal
is to splice a 100-ohm resistor into the loop circuit
and read the current wave-form across it with the
scope.

Set the scope’s sweep for about 5 c.p.s., and
the whole-character pattern of the RTTY signal
can and will sync on a tape-sent RTTY transmis-
sion. 1t will lock on the murk-to-space transition
at the beginning of the start pulse. All you have
to do is get the sync polurity right and the sweep
set accurately enough. (This assumes a scope
that will sweep at 5 ¢.p.s.) Synchronization is not
necessury for tests, if the pattern will stand rea-
sonably still. The visual test for bius is made by
observing the shortest right-side-up square-wave
pulse that you can see, and comparing it in your
wnind with the shortest upside-down pulse. If they
ure the same time duration, there is no bias. Bias
as little us 5 percent cun be spotted this way.

Remember that in u low-priced scope the sweep
may be far from linear at the low speed of 5

(Continued on page 194)
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A tear.sieet of actual received copy showing the improvement effected by diversity, The top and bottom sections were
made with both receivers, using the diversity system described. Copy from the individual receivers
is in the middle two sections. Reproduced permission of Unifed Press Infernational.
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CONDUCTED BY GEORGE HART,* WINTM

Message Originations

’Xr this writing we are gathering data on 1965
traffic handled. We do this every year, and
it's u tremendous jub if we are to do it properly,
occupying a good portion of one man's full time.

One of the things we have noticed, and about
which quite a few comments have been made, is
that although the number of amuateurs handling
traffic scems to be going up, the actual amount
of tratfic being handled is staying the same or
going down. Clonclusion? Not enough amateurs
are originating messages. We heur quite a few
of them griping about not having enough traffic
in the nets to make it worth while to tuke part
but these sume ones ure doing little or nothing
to contribute their share of traffic.

What's so tongh about originating a message?
As far as we can see, there are only two things
required : someone to address it to, and something
to say. All the rest is a matter of form
form with which vou ure very familiar if you
handle traffic regularly, so this is no problem.
(If it is, get a copy of our QOperating Aid 94,
which gives full details.)

Nearly everyone, these days, has a relative
living at some distant place. If not relatives,
friends — most, of whom would be very pleased
to hear from you. If neither relatives nor friends,
other amateurs can be the addressees of messages.
Perhaps all your relatives, friends and other
acquaintances are local. In that case, they must
have friends and relatives at distant points. Get
a pad of message blanks and pass it around, sug-
gesting that they orviginate o message. Just in
this way, one muy originate half a dozen or so
messages per week.

There are other ways, if you really want to
go in for it. fTospituls are excellent places to
get message originations — particularly veterans
hospitals — und often the hospitul management
will cooperate. Hotels alwayvs contain people
away from home who will be glad for a chance to
send a message (instead of a post card) to the
folks back in Podunk. Sometimes it is possible
to install a message box, appropriately labeled,
in air, bus and rail terminals. Colleges and schools
are excellent places to solicit traffic.

So much for the subject of whom to send the
messages to. Now, as to what to say. The traffic
we handle during normal times is not important
traffic: if it were, it would not be on the amateur
bands. Still, every amateur who handles it wants
to feel that it is at least worth while. So when
originating tratfic yourself, or when others do =so
over your station, try to avoid stereotyping and
try to avoid dumping huge (uantitites into the

* National Emergency Coordinator,
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traffic nets ull at once. A good distribution of
tratic among all stations in a net is a happy
situation. Everyone can be kept husy and a lot
of traffic can change hapds. 1f one station has
all or most of it, this station is so busy the op-
erator can hardly draw a deep breath, while
net members sit around and wait their turn.

So let’s all originate some traffic, a little at a
time. If everyone originates just one message
per day, or one per each time he reports into
a net, we will have sufficient traffic to keep ull
our nets and svstems humming like beehives,
provide training for all, keep ourselves in the
public eve and, like a well-oiled machine, be
ready to handle emergency messages in stride
should the occusion demand. -~ WWINJ A

Convention ARPSC Meetings

Late information reaching us at copy time
indicates that there w2l be traffic and emergency
net meetings at the National Clonvention in
Boston, April 22-24. On Saturday there will be
a general ARPSC Punel, moderated by former
Director W1IEFW, and on Sunday there will be
some NTS doings in the convention program.
At some point in the convention we hope to
have o ‘“first showing” of the new ARRL slide
collection on ARPSC. We hope for a good turn-
out of NTS managers at all levels and of SECs.
There will be talks on net procedure and general
traffic handling and question-und-answer sessions.

We just mention this to make sure nobody
stays away from the convention because he

This is Event Halbach, W5WJQ/5, operating from the

off-shore installation of the Freeport Sulphur Company,

7 miles off Grand Isle, La. in the Gulf of Mexico, during

Hurricane Betsy. An off-shore installation during a hurricane

is an ideal place nof to be, but W5WJQ turned in a credit-
able performance. See *'Diary" for details.
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The above photos are of W4BOW, station of the Lakeland (Fla.) Amateur Radio Society, and the gang who operated

it at the Southgate Shopping Center eight days before Christmas. That's W4BOW, who did most of the operating, at

the control: (left). Shown at right are WA4SCA, K4LTX, W4WCI, WA4OWG, WN4AVN and WAFP, The latter is EC
for Polk County.

thinks there will be no public service program.
Pmon ont and hobnob with the gang you've
been worxing with ull these years.

National Traffic System

Most of you NTSers have taken part, at one time or
another, in your Region nets. Each year, since 1951, we
have kept s :atistics on Region nets as to number of sessions,
total trattic handlings, rute, average and representation, and
have cowmbined these factors into a singie comparative
standing with the other Region nets. The winner in 1951
was 4R N, ind this was the only year 4RN ever won the
annual statistical chatupionship. It may be of some in-
terest to in licate the winners for the last fourtcen yeurs:

1951 — 4RN 1958 — 9RN
1952 — RN6 1959 — RN6
1953 — TEN 1960 — 2RN
1954 — RN 1461 — YRN
1955 — RN5 1962 — 3RN
1956 — YRN 1963 — 2RN
1957 — 9RN 1964 — RN5

In 1965, the Sixth Region Net came out on top of the
statistical ratings, followed closely by RNS, a reversal of
last year's front-runners. Ilere is the customary tuble,
showing hw euch Region net placed in each of the five
factors affiicting the final standing: (Iigures in parentheses
are 1964 standings for cowmparison.)

Final
Net  Sessions Traffic BRate Aecerage Rep. Standing
RN6 2 2 2 4 3 12
kN5 1 1 6 1 6 (1)
ZRN 4 4 1 7 2 3(3)
SRN 3 5 8 S 1 1(6)
9RN 9 8 3 3 4 5 (4)
4RN 8 3 7 6 & 6 (5)
RN7 10 7 4 2 10 7 (8)
TEN 6 6 h 9 1 RA(T)
{RN 7 9 10 10 7 9 (9
SRN 5 10 11 11 9 1o (1m
TWN i1 11 9 5 12 1 an
ECN 12 12 12 12 S 12 (12)

Note that RN6 beat out RN5 despite the fact that the
latter was nationally high in three of the iive factors. A
mediocre 1ecord in rate and representation killed RN5 und
RN6 won out despite the fuct it did not place nationully
high in a single category, but well up in all of them. e feel
that we sl.ould mention that although most of the Regions
are about equal in potential, RN7, TWN and ECN are at
a disadvaatage hecause of sparse population compared to
other Regions.

If we a\ erage the standings of each Region netsince 1951,
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we discover that our best all-around Region net has been
YRN, with an average standing of 3.47. Others line up as
follows: 2RN (3.73), T'EN (3.80), RN5 (4.47), RN6 (4.47),
3RN (5.40), 1RN (6.00), 4RN (6.47), RN7 (8.47), 8RN
(9.47), TWN (9.87), KCN (10.60).

Statistics, of course, are incidental to the real job being
done, a sort of byproduct thereof. We don’t work for themw,
In general, however, they do appear to reflect the general
etticiency of our Region NTS nets and add a little of the
competitive aspect which attracts just a few more traf-
fic men to NTS. Our congratulations to RN6 Manager
WB6BBO and RN5 Manager K5IBZ for their tine show-
ings.- WINJM.

Junuary reports:

Ses- Aver-  Represen~
Net stons  T'raflic Iate aye tation (%)
1549 1.049 50.0 92.5
989 816 32.9 100.0
1266 906 40.8 98.9
A4 349 8.4 90.7
S35 7T 8.6 98.0
580 381 9.4 96.8
53 .350 8.7 Ya.R
395 10.6 2,1
080 17.2 93.1
559 15.1 67.91
53 321 8.6 97.4
454 818 146 99,21
598 o2 9.7 90.0
142 .23 4.6 94.6!
251 .278 8.1 76.11
11,951 5.2
678
‘4()“ 582
P l"i“ R17
Summary.. .3,981 23,858 KAN 7.1 C'AN
Record. . ... 2,181 25,082 1.039 12.5 100.0

t Region net representation bused on one session per
night. Others are bused on two sessions per night.

# Section nets reporting (79): AENP, AENB, AENH,
AENM, AENR, AENT (Ala.); CSN (Ariz.); OZK (Ark.);
NVN, NCON, SCN (Calif.); CPN, CN (Conn.); WKFPN,
FMTN, GN, QFN (Fla.); GSN, GI'N (Ga.); ILN/(IlL);
BENN, QIN (Ind.): lowa 75; KYN (Ky.): LAN (La.);
SGN, PTN (Me.); MTN (Man.); MDDS (Md.-Del.-D.C.);
HMNN, WMN (Mass.); Wolverine, QMN (2 Nets)
(Mich.); MISS (Miss.); MSPN, MSPN Noon, MSN, MJN
(Minn.); PHD, SMN, Mo. Teenage, Mo. 8SB, MON
(Mo.); NCN, THEN, NCNL, NCSSB (N.C.); NJPTN,
NJ6-2 (N.J.); NLS, NYC-LIVHF, NYC-LI Phone (N.Y.);
‘BN, Ohio $SB, Ohio Slow (Ohio); OQN (Ont.-Que.); GBN
(Ont.); XPA, EPA Phone, EPEPTN, WPA PTTN, (Pa.);
RIN, RISPN (R.1.); TN, Tenn. SSB, KETPN, TPN (Tenn.);
NTTN (Tex.); BUN (Utah); VT.-NH; GMN (Vt.); VSN,
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VSBN-E, VSBN-L (Va.); WVEN (V. Va.); WSBN (Wis.),
10 (Wyo.).

¢ TC!C functions not counted as net sessions.

Well, there it is — another recurd broken as far as sessions
ix concerned, but we are a bit short of traffic. The 79 Section
and Local nets reported represents about 79%, of all NTS-
registered nets, and this is a mighty fine reporting record,
fellows. Before we know it, Section and Local nets that
«on’t report will be the exception rather than the rule, as
has been the case with the higher echelons for years.

K1WJD vecently completed a very fine EAN bulletin.
wailed to over 100 EAN regulars. W9DYG is having NCS§
troubles; he no suuner gets a good NCS trained and the
zuy moves into another Area. \WWB6JUH says RN6 has been
100% represented on PAN for a number of years running.
WA2GQZ hasissued 2RN certilicates to W2SEI, A2s JBX
KTK, WB2s FIT HZY JWB KSG SLI; he suggests that
NCS reports be given P precedence. K51BZ is disappointed
in the January RN5 showing, after December’s stellar
totals. Nevada is giving KNG some representation diffi-
culties. RN7, like most Region nets, showed a drop from
December, but ig still ahead of previous Januarys. \WSCHT
hasissued 8RN certificates to 1’488 HVR JXM and MQT,
the latter a YL of 14; all three are high school students.
WIOQLW's monthly 9RN sheet keeps this net on its toes.
17408 FMP and KSB have earned TEN certificates after a
wood January. VE3CYR submits a good ECN report for
Manager VE3BZB who is temporarily away. K7NIIL says
everything is down in TWN exzcept Wyoming, which is a
bhig bright spot.

‘I'ranscontinental Corps. The J-D function, long a bugaboo
because of the time difference, now is functioning 100%
with direct skeds three times a week (once on RTTY) and
relay via WEOHJ the other four times. It's a nice arrange-
ment and works well, but we haven't given up the hope
that some time we can make all skeds direct. WHZJY re-
ports that of 20 “failures” in Junuary, 11 were simply
lack of reports, A TCC-Central certilicate was awarded to
WAIBWY.

January reports:

Fune- % Suc- Out-of-Net
Area tions cessful Traflic T'rafic
Fastern 124 43.5 1833 678
Central 03 78.5 1162 h82
Pacific 124 95.1 1634 317
Summary 341 90.0 4629 2077

‘The 'TCC roster: Eastern Area — IF"f3 BGD CRX EFW
EMG NJM, KIESG, W2SEI, W42 BLV RUE UPC,
WB2AEJ, W3z EML NEM, A3s FHR MVO, W4DVT,
K4VDL, W8 CHT RYP, A8s KMQ NJW QKY, WA8s
GYT HVR, WOOHJ. Central Area— 48 OGG ZTY,
WAZAVM, WASCBL, 198 CXY DYG JOZ VAY ZYK,
A9 BWY NFS, WgHXB/4, Kgs AEM GSY. Pacific
Area — WA2WBA/8, Wes BOT IDY VNQ TYM HC,
K68 LRN DYX, Wd46s ROF WNG, WB6JUH, IT7s DZC
GiMC.

Net Reports. We aren't getting so many of these any
more, but here in brief is the Junuary summary. North
American SSB Net reports 24 xessions, 433 check-ins,
tratfic 370. IMO (Ind., Mich., Ohio) Net reports 20 sessionx,
tratfic total of 33. it & Bounce Net reports 31 sessions,
01 check-ins, trattic at 919. 7290 Net reports 10 sessions,
1613 check-ins, traflic 714, Mike Farad Net 42 sessions,
516 check-ins, traflic 535.

Diary of the AREC

While hurricane Betsy wreaked her fury on New Orleans,
La., K50AG, us did many others, jumped right in and
helped wherever he possilily could. It wasn't until Sunday,
Sept. 12, that he could really take part in a large operation.
A sulphur company has a mine un a platform located seven
miles out in the Gulf of Mexico, due south of Cirand Isle,
La. The microwave relay towerson the mainland were wiped
out and there was no other means of communicating be-
tween the mine and the mainland. Good communication was
neaded immediately. K50AG was contacted and company
olticials asked him to go to the mine und help set up alink.
Since UAG's XYL was recovering from a recent operation,
he requested that he be permitted to head up the mainland
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operation. WSWIQ, a regular employee of the sulphur com-
pany, was then asked to go tn the mine aud set up a station.
The vperution lasted about three weeks. with W5SHHT re-
placing W5WJQ. Toward the end of the three-week stint,
K50AG’s power supply gave up. WEGHP came to the
rescue, permitting OAG to operate from his shack, —
K60AG.

K40JY /9 complains that scant mention was made of the
operation on 21 meters during Hurricane Betsy, and sup-
plies the following dJetails: For two weeks, 14,250 ke. was
utilized as an emerygency frequency for handling queries

At an SEC-called meeting in Texas City, Texas, in January,

Houston EC K5HXR got some of the gang together for this

snapshot. Left to right are KSWYN, WN5LWR, KSEFH,
WS5AIR (SCM), K5OHA, K5QQG (SEC).

into the disaster areas in the (aribbean, Florida and
Louisiana. When Betsy hit Louisiana, 14,430 and 14,335 kc.
were alsoused to handle the iood of inquiries.Many stations
operated for from 12 to 15 hours per day, handling a peak
of 80inquiries per hour into Baton Rouge and New Orleans.

At 1905 C8T, Nov. 7, KFLT contacted WAGEDN, EC
St. Louis C'o.. Minn., via amateur radio while the latter was
wobile, und informed him that the main telephone cable
from the [ron Range (consisting of several communities in
Northern Minn.) had heen cut and the telephone company
=aid it might take three to four hours before service was
regtored. \When WABEDN returned home, he and K¢FLT
got on 3880 kc. and informed the telephone company that
they had contact with the atfected area. \WAUNC was con-
tucted and asked to try to locate other stationsin the emer-
menecy area. K@FCIH and WABAWZ also started hunting
for emergency area stations. The local radio station broad-
cast a request for additional aid. The telephone company
asked WABGEDN to get an emergency message to K8I'LT,
hut by this time WAL DN had lost contact. K8FCIT and
WOUNC tried to locate a station to relay. K8Y WG was the
first to offer assistance with W8CQB and W{H VA close
behind. All three relayed tratlic and helped keep the fre-
quency clear. WAQIOU, WAGDVT, WAIFFV and
WAINWII offered their assistance and monitored the net
frequeney. ‘L'he phone lines were restored by 2130 CST. —-
WAOEDN, EC St. Louis Co., Minn.

On the evening of Nov. 15, K7MGA, EC Yukima, Wash.,
was called by W7PHG, c.d. cuommunications utlicer, who
informed him that a man was lost in the American River
area, 50 miles west of Yakima, and a search party was
forming. K7MGA got on the phone and rounded up a
crew to monitor the c¢.d. net frequency. WATAVO went
to the river and set up mobile operation until a generator
could be brought in and set up. tle stayed on duty until the
following day. then joined the search party. Jifteen ama-
teurs provided communications between the gearch parties,
the bage station and c.d. heaxdquarters. Nlany messages were
handled and much time wasspent, but the search had to be
citlled off ten days later when heavy snows threatened to
leave the seurchers stranded.-— A73MGA, EC Yakima,
Wash.
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When 2 ftre in Sitka, Alaska, destroyed a 121-year-old
church und most of the main street, amateurs provided
emergency communications where needed. KL7FLA called
W7LMV ard K7UZV advising them of the fire. KL7BJC
and KL7B.'V, both in Sitka, W7ZEV and K7KAII in
Seattle, Wash., svon joined them. KL7DRZ and KL7TEBK
reported in with the latter taking traflic for Juneau. The
Seattle stat ons stayed un with the two Sitka stations until
the band vent out. Reports were relayed to the Seattle
television :nd radio stations by W7LMV and K7KAH
while K7ClIG was able to handle a few messages before
contact was lost.— W7ZEV.

Heavy reins on the north coast of California during the
first week of January showed signs of building up to repeat
the disastrcus Hoods of Christmas week, 1964. Preparations
were made in Sonoma Co. to handle an emergency on the
lower Russ'an River, and in H{lumboldt Clo. amateurs were
alerted for possible action on the Eel River.

Sonoma ‘0. amateurs were alerted when Flood Clontrol
Headquart :rs predicted a crest of from 42 to 45 feet on the
lower Russian River in the Gtuerneville area. About the suine
time. the ijonoma Cu. c¢.d. asked that the amateurs be
alerted to provide emergency communications. WAGSTS
and WBGC KT were alerted and went to the (Guerneville
area to joir. K6GOZ and WAGESI wholive in the area and
who were already standing by. W6BCC and WB6KXL
operated W6LFJ, Sonoma Co. ¢.d., and acted as NCS. On
the upper 1eachies of the river, a 6-meter f.m. mobile group
wus alertec, but not called into active service.

With a f nal fling, the storm moved toward the east, and
out of California. The river reached Hood stage, but didn’t
approach the flood of a year ago. When the crest passed and
the river started dropping, the alert was ended.

Farther north, in the Eel River watershed, the local c.d.
group alerted ranchers in the Loleta area where the Eel
River nears the Pacific Ocean. On Jan. 5, residents in the
river bottoms were warned to evacuate women and children
and, remerabering the oods of a year ago, somewhat better
than 75% of the population were preparing to evacuate.
On the morning of Jan. 4, the (California Civil Defense Net
went into action and a full red alert was declared as the
danger of high water along the coastal rivers developed. In
the Eureka area, W6BWYV and W6YKS were the north
coast back-up team for the CCDN. Throughout the day,
the situation was touch and go on the Eel River, with the
river finally cresting on Jun. 5 at 8 feet above flood stage.
Some die-hards living in the river bottom had to be evacu-
ated by bcat but there was no loss of life. The bridges and
roads in the area, hardly repaired from last year's flood,
were agait heavily damaged.

By the taorning of Jan. 6, things were improving in Hum-
boldt Co., but farther north, in Del Norte Co., there was a

NATIONAL CALLING AND
EMERGENCY FREQUENCIES (kc.)

FULL TIME

3550 7100 50,550
3875 29,640 145,350
: PART TIME
7250 14,225 21,400
14,050 21,050 25,100

Full time frequencies are for use 24 hours per day
but ¢nly for ewergency and traffic calling pur-
poses. No transmissions for any purpose (except
calling for emergency help) the tirst five winutes of
euch hour.

Pa -t time frequencies are for traflic calling and
generil amuteur use except in an FCC-requested
or I'(CC-declared emergency, at which times they
becor1e full time frequencies.

‘Th.s is a voluntary amateur program, designed
to show what we can do without FCC regulation.
Its 8 iccess will require Ss all to work together.
Any amateur wishing to nssist is invited to use
ARRL notification cards to be sent to stations not
observing the rules.
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continuing flood threat and amateurs remained active 'round
the clock in case théy were needed. Twenty amateurs were
known to have participated. — WWA6AUD, SCM San
Francisco.

When the governor of Delaware announced a *“state of
emergency,”’ created by the snow storm of Jan. 30-31, the
Delaware Emergency Phone Net and the Delaware Six
Meter Net were activated at 2220Z Jan. 30, with 14 stations
participating for the 21-hour operation. Much health and
welfare traffic was handled. During this operation, a severe
fire broke out in Rehoboth, but fire fighters and equipment
had a difficult time reaching the fire, especially with their
communications van, because of the high drifts. W3PM as-
sisted the fire officials by handling tratfic for them from the
scene of the fire to his home station where it could be relayed
to the fire department. W3PM used a walkie-talkie and
operated for some 36 hours until the fire could be brought
under control. — K3N Y@, SEC Delaware.

The AREC group of I3l Paso, Texas, was alerted during
the power blackout which hit that area on Dec. 2. Two of
the fixed stations, WASBGE and K5LUG, operated from
their own emergency power units. Twelve mobiles covered
all areas of the city. All stations were on the air without
telephone alerting within minutes after the power failed and
remained on the air a half hour after the power came back
on. WS5KOK parked outside the police station and was ready
to handle any urgent communications should he be needed.

Fortunately, there were no unusual communications prob-
lems.— W§MVL, EC El Paso, Texas.

On Sept. 25 and 26, the AREC of Edmonton, Alta., pro-
vided communications for the Edmonton Light Car Club
Klondike Rally over a 425-mile course. Mobiles were sta-
tioned at various check points and relayed car numbers to
headquartersin Edmonton. From this point, data were sent
by RTTY to the finish point. Both 75- and 2-meter fre-
guencies were used. The group provided radio contact for
the car club for sixteen solid hours. A total of 33 amateurs
participated. — VE6X0, EC Edmonton, Alta.

On Sept. 25 the West Coast Amateur Radio Service
(WCARS) put on a simulated emergency test on its regular
frequency (7225 ke.) to demonstrate how quickly the group
could supply communication to any needed point. WB6HZZ
called the NCS who silenced the net. The place communica-
tion was needed was designated as the San Francisco air-
port. Three mobile stations, ull within five minutes of this
point, responded immediately. -~ W6V X, Pres., IWCARS.

The AREC of Wyandot County, Ohio, provided radio
contact for the Boy Scout Jamboree on the Air on Oct.
15-16in Wyandot and Crawford counties. WASHDU set up
from the camp at Mohican State Park, near Mansfield, on
2 meters and the h.f. bands. WASHJNM provided long dis-
tance commmunications and WASRDK operated on 2 meters
to provide culumunication among local scout troops. This
was a lagt-minute arrangement but worked out very well. —
WASHFI, EC Wyandot County, Ohio.

VE4HB was set up at No. 1 Boy Scout Troop Hall in
Transcona, Manitoba, to provide communications for the
Boy Scouts Jamboree un the Air, Oct. 15-16-17. VE4BR
and VE4SZ supplied some of the equipment. A total of 28
contacts were made as scouts chatted with other scouts all
over the U.S. and Canada. The station operated 14 hours. —
VE4HB.

Still another report on the Boy Scout Jamboree on the
Air comes from VE4GI, who along with seven other ama-
teurs operated VE4JAM from St. Vital Park in Manitoba.
No details are given.

On Oct. 16, Milwaukee AREC members had an opportu-
nity to mix amateur radio with public service and some fun.
‘The occasion was the Second Annual Nature Hike at Devils
Lake, Wis. While the people were on the trail and until the
last hiker returned, Milwaukee AREC units set up at check
points counted their number and relayed via 2-meter f.m.
the location of each group. GGood cooperation was received
from amateurs in Baraboo and Portage. Use of a 30-foot
portable tower at Baraboo made contact with Milwaukee
possible on 2 meters. We wish we had space for all the fine
details included with this report. The AREC group did
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itself a lot of good in the public image. Those included in
the group were Wis. SCM K9GSC and SEC K9ZPP. Prin-
cipal amateurs involved were old timers W9KQD and
WOISUPF, the latter serving as net control. Fiftcen amateurs
divided the various tasks involved and no one of them had
too great a burden. Thanks to Alilwaukee County LC
KO9KJT for the urual fine report.
— e —

Nine Houston area amateurs were on the air on Oct. 30
directing visitors to the various sites uf the Houston Ama-
teur Radio Club hamfest. Over 500 people attended, coming
from all over the south and other places such as Alaska and
Peru.-— K§HXR, EC Harris County, 1'cras.

We have three reports of Hallowe’en Goblin Patrols. This
is an ideal way to give your local AREC group a workout
and at the sume time provide a useful public service.

In Nutley, N. J., the Nutley Radio Club und the Police
Department coordinated the uperation. Llleven wnateurs
operated on 2 meters.

In Calgary, Alberta, eighteen mobile units and 35 ama-
teurs cooperated with police. Net contral for the operation
was VEB6TK, with alternate VE6AB. This patrol, says EC
VE6SA, was & very quivt one comnpared with previous years,
probably because of the advance publicity that patrols
would be active.

In Kelowna, B. C., VE7AAJ says they call their 1{ul-
lowe'en patrol * Thug Bix Heading.'’ The patrol consisted of
two mobiles and a control station at c.d. headquurterx,
which is in the same building with RCMP headquarters.
LC VE7AAJ says more mobiles were available, but things
were exceptionally quiet this year.

Twelve amateurs with an assortment of hand-carried and
portable units operating on 2 meters supplied communica-
tion for the Riverside (Calif.) Junior Chamber of Commerce
ut the Riverside International Raceway on Oct. 31. The
JC's sell programs and direct tratiic and parking at the ruce-
way, and have previously been supplied communications by
the amateurs, with great success. The operation requires »
lot of briefing and cooperation. The network consisted of
amateursstationed at strategic points in the various parking
areas. An additional unit was situated on a truck used to
deliver programs, provide change, pick up money and run
errands. Still another unit was placed in the control tower
overlooking the track. Communications handled included
such things as requests for change, additional programs,
moves of persunnel, arrangements for cash pick-ups, surveys
of stock on hand, instructions for sales operations, instruc-
tions for removing road blocks to vpen additional parking
areas us needed, etc. At one puint the Red Cross asked for
aid in finding a passed-out spectator. There was only one
station failure, and another ran down the car battery but
was successfully moved to another car. This report from
W6WRJ, SEC Orange Section, Calif.

On Nov. 21, a Ilouston-fTarris County (Texas) exzercise
was conducted in which the AREC group was deeply in-
volved. The problem was the handling of welfare tratiic, and
the procedure was for a volunteer group of amateurs to
travel to stricken areass and assist amateurs there in the
handling of this traflic. I'laces involved were Cialveston,
Houston, Lamarque and Texas City. W5 NI/5 was the call
of the net control and the Houston Red Cross atnateur sta-
tion, W5KWU, wasalternate. W5IXW U originated messages
to WAH NI who passed them along to the mobiles in the four
cities. These inessages were delivered to local Red ('russ
headquarters, acted upon, snd answers returned via the
sume route. The drill lasted an hour and 40U minutes on 3400
ke. sideband. Red Cross ufficials were impressed with the
speed and accuracy of the amateurs. — K3/ XR, EC Harris
Co., Texas.

Newton, Kansas, AREC members held their own simu-
lated emergency test on Nov. 21 to test their capabilities
in conjunction with the local radio station. Twelve amateurs
participated. — WAQPDDRK, Asst. £C Neuwton, Kuna.

Forty-five SEC reports were received for December, repre-
gsenting 19,318 AREC members. This is an increase of §
reports and about 500 AREC membera. Sections reporting:
Hawaii, E. Mass., W. Pa., Kans., Wyo., Mich., Ala., k.
Ila., Wash., Nev., Ohio, Utah, Mo., Ont., N. Mex., \V. Va.,
8. Tex., Va., Colo., 8. Dak., N.N.J., Tenn,, N.C., Ind.,
Nebr., N.Y.C.-L.1., Lus A., Miss., Alta., Mont., Sask., E.
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Pa..B.C\., Man., La., \W.N.Y,, Del., Ga., S.T., S.V., Orange,
Ky., Ore., S. Bar., Conn.

At the end of the SEC reporting year, we find 20 SECs
with 100% reporting for the year. This pleasant surprise
came when we totaled up the number of reports received
and found it to be 537 as against 456 for last year, with 62
different sections heard from in 1965 a8 against 51 sections
for 1961, The following are 100-percenters (number of
vears of consecutive 100 percent reporting): K, Fla. (14),
N.Y.C.-T..1. (12), Mich. (7). 8. Tex. (71, S. Dak. (), Wash.
(6), Nev. (5), Alta. (4), Utah (4), Ala. (3), N.C. (3), N.N.J.
(4), Mo. (2), E. Pa,, Los A., Man., Nebr., Ohio, Sask.. Va.
tTearty congratulations to you all. Now, how about the rest
of you fellows? Let’s inuke 1966 the best SIEC reporting year
u history.

RACES News

At 1915 local on Nov. 29, the members of the Santa Bar-
bara RACES were notified of a sexrch under way for 2 miss-
ing boy. The RACES net (IX6BVA) was activated and mo-
bile and walkie-talkie units were deploved to assist the
police department and the sherifi's otfice in the search of the
canyous north of the city. The missing boy was found at
2140 local. Operations were conducted on 147 Me., f.m.
Thirtcen amateurs took part.—— WB6NDP, SEC Santa
Barbara.

On Sept. 25 the RACES radio otticers of Redwood City
aud San Mateo County, Calif. (K6SAA and WAGCVP)
conducted & drill which simulated an airplane crash at the
San Francisco airport, with part of the plane falling on the
Ampex buildings nearby. RACES mobiles were rent to
Sequoia Hospital, Palo Alto-Stanford hospitaland Peninsula
Cieneral Hospital to courdinate the nrrival of injured per-
sons,and to inform those at the crash scene of the arrival of
the patients at the various hospitals. Amateurs were used
first to take overflow traftic when the Ampexlines were over-
loaded, then to assume the full load when the phone line
was declared out of commission. -~ WEDEF, EC Redwood
ity Areu, Calif.

NMembers of the Oakland County (Mich.) RACES took
part, on Oct. 23, in an all-out two-hour simulated disaster
in the uresn including Rochester, Lake Orion, Addison, Avon
and Oakland Townships. W8ZTX and K8MEH were set up
as portable 10-meter net controls, and W8CQR did the job
on two meters. On hand were u total of 12 mobile units.
Each, with a trained first aid man as & passeuger, was dis-
putched to one of the stricken spots designated. Victims
were treated at the scene, then moved to the Township Hall
fur evaluation of the treatment. The test was conceived by
WS8DPE, a former ARRL director.

Texas Region 2 RACES RO W5VW was requested to
provide RACES support and backup for a test conducted
by the Civil Air Patrol on Nov. li-14. W5VW in turn re-
quested District RO K51.YO, Harris County RO K5HXR
and Houston RO W5VCE for local support, \W5VW and
W5VCE set up a communications center at Airport Alpha,
Mission Control, at Montgomery (‘ounty Airport, C'onroe,
Texus. kEquipment was provided to cover RACES fre-
quencies on 75 and 2 meters, along with \W5VW's all-
band mobile.

It was a most successful exercise throughout, and at no
time was there any difficulty in transmitting messages on
the RACES channels. Net controls were 1’58 VW VCE
EKP, K5s LYO IHK, WdAss BUV DXU. A great number
of local RACES members were also available. Contact was
maintained between (onrve and IHouaton, Austin, Lub-
bock, Humble and }lenderson, as well as between RACES
and CAP officials at all times. Both the CAP and the Air
Force were profuse in their praise of the amateurs.——
K6HXR, EC Harris County, Texas.

Enfield, Conn., RO K1ZFJ advises that a small group
of hams in that town are trying to get the non-existent
communications section of civil defense in operation. A
communications center i8 being built in a federally-ap-
proved section of the Town Hall and the RACES group
participates in a bi-weekly state RACES drill, opersating
on ten meters a.m. both for sector contact with the Man-
chester EOC und local purposes. Two-meter a.m. gear will
be added soon. A full-scale information campaign is being

planned. [mar—]
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o Beginner and Novice
A Mate for the Mighty Midget

80- and 40-Meter Receiver with Dual-Crystal Filter
BY LEWIS G. McCOY,* WI1ICP

:0000<)000000000000000000000003

® This receiver combines with the “Mighty
p Midget” transmitter in February QST
P to mike a complete portable station.
® In itsclf, it is an excellent project for the
p new ham. It has plenty of bandspread
p and relectivity and most important,
b it is easy to build.
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low-power, two-band transmitter, was de-

scribed in QST Several readers suggested
4 companion receiver, oue ubout the same size
as the rig, for those operators interested in having
4 ham station along when going on cawnping or
vacuation {trips. The result of those suggestions
is the receiver described in this article. It isn't
quite us ?mall as the rig but even so, it is only
nine inches wide, six inches high, and five inches
deep. Don’t be misled by the smull size. If you
are intergsted in building your own geur, the
receiver is excellent as u beginner or Novice
project.

! ghort, time ago “The Mighty Midget,” a

\ Circuit Details

Fig. 1 is the circuit disgram of the two-band
superhet’ Three tubes ure used in the unit, ull

|

|
Here is the completed
station re«j:dy for oper-
ation. The{entire station
will easily fit into a
small cardboard carton.
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61J8s. One advantage in using the sume tubes
for all functions is that you only need one spare
tube, not u variety of them. For the benefit
of the newcomer just getting into ham radio,
a 6U8 is actually two tubes in one envelope,
a combination pentode-triode, so the receiver
could be called a six-tube job.

The pentode section of V14 is used as an r.f.
amplifier. €7 has sufficient range to cover both
$0 and 40 meters so no bundswitching is required
in either the r.f. or mixer stages. Vo4 is the mixer
with Vap serving as the high-frequency oscillator.
The intermediate frequency (i.f.) used in this
set is 455 ke. 80 the oscillator is operated at 455
ke. above the signal frequency on both 80 and 40.
Two tuning ranges are required in the high-
frequency oscillator and this is achieved by
switching in the proper coil-capacitor combina-
tions with S;. Qutput from the h.f. oscillator
is coupled to the cathode of the mixer. The mixer
output at 455 ke. is fed to a dual-crystal filter
which provides excellent single-signal selectivity.

Vza 18 the i.f. amplifier and output from T
is fed to the diode detector, C'I?; C'Ra. The detector
is a voltage doubler to provide a little additional
boost to the signal fed to the audio aumplifier,
118. Vi provides sufficient sudio to run a
pair of headphones. The phones are coupled to the
plate of Vg by Ls, the primary of an sudio

output transformer, and a 0.01-pf. capacitor.
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This view shows the ar-
. rangement above deck. At
i the leftis C1 and L1, L2 coils
. justto the rear of the varia-
i ble. The high-frequency os-

cillator tuning capacitor is
at the center of the chassis.

The transformer is the common garden vuriety
used for b.c. and t.v. sets to run u 3- to X-ohnm
speaker. We found that in a quict room, there
was enough audio output to run a small speaker
hut not enough output to drive you out of the
room, so we stuck to headphones. The gain
coutrol, Ry, is in the cathode circuit of the r.f.
stage. No sudio gain control is required. Vg is
used for the beat-frequency oscillator (b.f.o.).

There was sufficient b.f.o. signal injection in
T';a without using u coupling capacitor, so
none was used.

A half-wave rectifier, CRy, is used in the power
supply. The combination of ('3 and a 1000-0hm
resistor provided adequate filtering. The voltage
out of the filter is approximately 100 volts which
is sufficient to run the receiver.

Getting the Parts

Nearly all of the components used in building
the receiver are standard items available from
any of the mail-order houses, or possibly your
local dealer. All of the homemade coils ure
wound on plastic pillboxes, ?g-inch diameter,
114-inches long. These are obtainable from most
g stores for pennies and they make excellent
coil forms.

I'; and Y» are surplus crystals®. Any crystals
in the range from 450 to 465 kc. will be suitable.
These crystals are specified by frequency and
channel number and we tried several combina-
tions to see what type of sclectivity could be
obtained. Using two crystuls of the sume fre-
quency gave extremely sharp selectivity, too
shurp for practical purposes. GGood single-signal
selectivity for e.w. reception was provided for
with 454.166 kc., Channel 327, and 453.704 ke.,
(C*hanncl 45, crystals, approximately 400 cycles

2JAN Crystals, 210) Crystal Drive, Fort Myers, Fla,
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sparation. For phone reception, a Channel 327
and Chaunel 326, 452.777 ke., made a good filter.
This separation is approximately 1.4 ke. In
choosing your crystals, we would recommend
about 40U cycles separation for ¢.w., and about 1
ke. for phone.

The dial and drive for the tuning cupacitor
is a National type AM, which provides a smooth
action with no backlash. This dial costs a little
more than some of the imported types but the
cost difference is well worthwhile.

Construction Tips

The cabinet used for the receiver is a Bud type
AUL0HG. Unfortunately, for our purposes,
there is no chassis that fits this cubinet. A chassis
cun be made up from u piece of aluminum or
copper roofing flushing. Fig. 2 gives the dimen-
sions of the chussis. One trick in making a chassis
is to clamp the piece of metul in a vise, using two
pieces of wood to hold the piece at the point
where the metal is to be bent. Using another
piece of wood to give even distribution of weight,
bend the metal to make a side. This method will
give u smooth 90-degree bend in the metal.

We should point out that if you have u larger
cabinet and chassis, there is no reason you have
to duplicate exactly the unit shown in the photo-
graphs. However, we wanted a physically small
unit to go with the rig, hence the reason for the
small cabinet.

Refer to the top and bottom views when luying
out your tube sockets and coils. Generally, con-
struction isn’t eritical but you should avoid
having any unnccessary coupling between the
input and output of the crystal filter. This means
between Ls and the grid of Vza. To much stray
coupling will degrade the performance of the
filter.

QST for
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AUDIC AMR

EXCEPT AS INCICATED, DEC:MAL VALUES OF
€APACITANCE ARE (N MICROFARADS (wf.);
OTHERS ARE IN PICCFARADS (pf. oRupt);
RES:STANCES ARE IN OHMS; K 21000,

Fig. 1—Circuit diagram of the Mighty Midget

Receiver. All decimal value capacitors are

disk ceramic. Other fixed capacitors are silver

mica with the exception of C3 which is electro-

Iytic. Resistors are ¥2 watt unless specified.

Ci—Dual-section 365-pf. variable (Miller
2112 or equivalent). Sections B and
D are trimmers furnished on capac-
itor.

C2—35 pf. variable (Miller 19035),

Csza, B—20 uf., 250 volt electrolytic,

CR;, CR:—IN34A germanium diode.

CRs—Silicon rectifier, 400 volt p.i.v. minimum,
100 ma. (Barry Electronics 600/750).

1y, Jo—Phono jacks.

L1, Ls—5 turns wound directly below L and 1,
respectively.

L2, L+—10 turns.

Ls, Lu—Approximately 300 ph. slug-tuned
(Miller 4411).

Le—Standard type output transformer, any
range from 2000 ohms to 10,000
ohms primary winding is suitable.
Voice-coil ‘winding not used (Knight
61 U 400).

L7119, inc.—See Fig. 3.

Note: Li, Lo, L3, Ly, L7, Ls, L, Lio are all wound
with No. 26 enamel wire, all turns are
close spaced and are wound on plas-
tic pill boxes, 7&-inch diameter, 1%2-
inches long.

R1— 10,000 ohms, V2 watt control.

RFC;—2.5 mh. R.f. choke (C Miller 34300-
2500).

S1—3-Pole, 4-position rotary switch, 2 posi-
tions used (Maliory 3234J).

S2—Single-pole, single-throw toggle.

T1—LF. transformer, output type, 455 kc. (Mil-
ler 12-C2).

T2—Power transformer, 125 v., 50 ma., 6.3 v.,
2 amp. (Knight 61 U 411, Chicago/
Stancor PA-8421).

Y1, Y2—See text.
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Fig. 2—Drawing of chassis metal. The four sides along
dotted lines should be bent down at right-angles to top
to form chassis,

Notice in the bottom view that plenty of tie-
point terminals were used. You may note that
some of the terminals have no connections but
we believe in having plenty, rather than not
enough.

Use purticular care when mounting 'y, the
tuning capacitor, to be sure that it is perfectly
lined up with the dial drive. If alignment isn’t
good, you may find that the capacitor will bind or
not rotate freely. The top of the chussis should be
214 inches from the bottom of the front punel.
The bole for the AM dial (34-inch diameter)
should be 314 inches from the bottom of the
panel. Before actually drilling the wmounting
holes for the dial, temporarily instull the drive
and (2 in place and check the alignment of the
components. You cun then mark off the correct
placement for the dial mounting holes.

With the chassis width specified you'll find that
the chassis won’t fit into the cabinet without
first removing some of the metal lip that is
around the front of the cabinet. Use a hack saw
and file to remove ¢nough metal so that the
chassis clears the inside lip and the punel fits
flush to the front of the cabinet.

Coils and Coil Winding

First, when winding any of the coils, all turns
must be put on the form in the sume direction.
For example, L is the link, or antenns input coil
und Ly the seccondary. Ly consists of five close-
spaced turns directly below Ly and the two wind-
ings have no space between them. Be sure that
the turns are put on in the same direction. L3 and
L4 are duplicates of Ly and Lo.

The other coils you must make are the high-
frequency oscillator coils. Again, be sure that all
coils are wound in the same direction. If the feed-
back windings, Lx and Ljg are not in the same
direction as L7 and Lg, the oscillator won't
oscillate.

The oscillator is designed so that you will have
3500~ to 4000-ke. coverage on 80, and 7000 to
about 7300 ke. on 40. Because of stray capaci-
tance or differences in wiring between your unit
and the one described here, you may find that you
don't get exactly the same coverage. This is un-
likely but it can happen. If you find that either
band tunes too low in frequency you can move
the oscillator frequency up by removing turns
from L7 or Lg, whichever band requires it. Only
remove about 14 turn of wire at u time und re-
move the wire from the top of the coil, not at the
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point where the winding is next to the feedback
winding. If the oscillator is tuning too high in
frequency, you'll have to add w half turn or so.

Tune-up Adjustments

In order to tune up the receiver you’ll need a
signal source. Your traunsmitter or a prid-dip
meter will provide an adequate signal for adjust~
ment. Use a dummy load on the rig, such as u
light bulb. If you have a d.c. voltmeter available
capable of reading 150 volts, therc are a few
checks you can make before actually aligning
the rig. Turn on the power, and first check to
make sure the tilaments in all the tubes are lit.
This first test should also include what old timers
call the “smoke’ test. Simply, if something starts
to smoke, turn the receiver off! You can usually
spot the component that is getting hot and check
the wiring around that portion of the circuit to
muke sure nothing is shorted. Assuming the heat~
ers light up and there is no smoke, you can make
voltmeter checks to make sure your wiring is all
vomplete. Check at the output side of the power
supply to see if the voltage is about 100 volts.
Next check the plate and screen of each pentode
section and the plate of each triode section to see
if the voltage i8 present. 1f you find a terminal
or tube pin where there should be ~+B and
there isn’t, check the wiring for open connections
or a cold solder joint.

Assuming that everything checks out all right,
tune up your transmitter on 80-meters, switch
the receiver bandswitch S to 80, and tune in the
signal. You'll find that ; will peak with the
plates about one-third meshed. If you're lucky,
you'll hear the background noise peak up when
you tune (. However, there should be enough
pickup from the transmitter signal for you to
hear it. Aligning the receiver is quite simple.
With ¢ peaked, adjust the slug in the b.f.o0. coil
to the point where you hewr an audio beat. Next,
peak the slug in L5 for maximum signal. At some
point, you'll have to reduce the signal input be-
cuuse it will become too strong. You can move

[
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Fig. 3—Drawing of the high frequency oscillator coils. All

coils are wound with No. 26 enamel wire. The holes drilled

in the coil form to hold the windings are 1/16th inch

diameter. The same method is used in making the r.f. and
mixer coils.
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the transmitter away from the receiver such us
across the room or even into the next room. Also,
reduce the r.f. gain control, f¢;, to where the sig-
nal is just barely audible. Next, peak the top und
bottom slugs in T, the i.f. transformer. At this
point, you should be able to hear on-the-air
signals. Put an antenna on the receiver and tune
in on outside signal. (to back and forth over all
the adjustments until you get the strongest pos-
sible peaking on the signal.

If you cannot hear any signal recheck your
wiring to make sure there are no errors. Make
sure the high-frequency oscillutor is working. If
you have or can borrow another receiver that
tunes between 4 und 5 Mec. and 7.3 and 8 Mec,,
listen for the oscillator signal in the receiver.
With the two receivers side by side, you should
be uble to heur the oscillator signal. Also, if you
have an absorption wavemeter or a grid-dip meter
couple cither to the high-frequency oscillator coll,
L+, and you should get an indication when the
wuvemeter or grid-dipper is tuned to the oscil-
lator range. Remember, the oscillator works at
about 450 ke. abore the received signal range.

The Miller 2112 consists of two 365-pf. va-
riables, (‘14 and ('ic, and in parallel with each of
these is u 3-30 pf. trimmer capacitor, (;g and
("ip. Because the r.f. und mixer stages are gang
tuned, it is possible they won't track perfectly.
However, the adjustment is quite simple. First,
tune in a signal neur the high end of the 3.5-

Mec. band and peak C) for best signal strength.
With the trimmer at maximum capacitance (the
adjustment, screws screwed all the way down),
slowly unscrew the trimmer across the r.f. stuge
while listening to the signal. At one point, you
may find a slight peak in the signal strength. 1f
80, leave the trimmer at that setting. Do the
sume with the trimmer across the mixer capacitor.
Don't be concerned if you don't get a peak. We
found that with the coils specified, tracking was
excellent.

Once you get the receiver peaked up, you can
try different combinations of crystals for selec-
tivity differences. Also, you may want to tune
in 8.s.b. signals. Tune in the phone-band range
until your hear an s.3.b. signal. Tn s8.8.b., there
is no carrier transmitted. You provide the carrier
at your receiver, and in this case it is the b.f.o.
signal. 1f the b.f.o. signal isn't in the correct
relation to the incoming s.8.b. signal, the received
signal will be garbled and almost impossible to
copy. To adjust the b.f.o., reduce the r.f. gain
control so that the incoming signal isn’t too
strong and then by carefully tuning €'y, the main
tuning control and the slug in the b.f.o. coil, you
should find a setting where the s.8.b. signal be-
comes good copy. Once you find that setting
leave the b.f.o. slug alone. 1t will work equally
well at that setting for e.w. and s.8.b.

You should have fun building the little receiver
and you’ll find that it is a real performer! [A5F]

Atthe upper right on the panel is the r.f. gain control, R1, and just to the rear of the control, the Lz and Ly coils. The output
transformer Lg is at the lower right and to its left is the socket for V1. Directly behind the bandswitch, upper center, are
the oscillator coils and the tube socket to its right is V. To the right of the octal socket used for holding the two crystals
is Ls. Atthe upper leftis the tube socket for V3 and T1 is justto the rear of the socket. The b.f.o. coil, L11, is at the lower left.
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o Technical Covvespondence

THE CWX CONTROL SYSTEM
Technical Editor, QST:

In reference to my article on the CWX trans-
mitter control aystem in the February (1966) issue,
the following additional information may be useful
to those who are building, or who have built the
unit.

If Ky does not follow the key precisely, measure
the relay-coil current; it should be between 5 and
t ma. If overdrive is excessive, the relay will not
follow properly. The current can be adjusted to
obtain excellent following by adding a suitable
series resistance in the common --B lead to the
coils.

Miniature tubes that can be substituted for the
GSN7GTB are the 12A07, or 12BH7A. The latter
will require a series resistance of about 6300 ohms
in the common -} B lead to the coils.

The 18-volt drop across the Zener diode provides
cutoff cuthode bias for the two triodes in the key-
open condition. In the key-closed condition, the
total cathode current flows through C'R,. If a resistor
were to be substituted for the Zener, as some have
suggested, cathode-current flow through the resistor
would increase the drop across the resistor. Since
the effective plate-to-cathode voltage would be the
supply voltage minus the drop across the resistor,
the result would be a reduction in effective plate
voltage under the key-down condition. When a
resistor was used originally, this reduction proved
to be suflicient to impair the operation of the relays.
The use of the Zener to keep the drop coustant
with cathode-current flow avoids this difficulty.

The ratings for the supply rectifier, C'Rj, which
are missing under Fig. 1, should be 500 p.i.v., 50
ma. or more. In addition to the shielded wire indi-
cated in the diagram, shielded wire should also be
used for the connection between K1, and the grid
of Vig. -~ Dale J. Fisher, W4{VQK, 22 Outer Drive,
(Jak Ridge, T'enn. 37832.

NOTE ON POLAR COORDINATE
CONVERTERS

Technical Editor, QST

The technical correspondence by Victor A.
Michael, W3SDZ, (QS5T, p. 8%, September 1965)
stating, “no simple way i8 available to make an
vl-az mount auto-track, short of an IBM computer.”,
is not quite correct. Severul methods are available
and some have been used for nearly a decade in
radio-ustronomy installations.! The 210-foot dish in
Australia has a permanently-mounted analog com-
puter which continuously solves the equations of
celestial motion with respect to the observer by using
i polar mount linked to the telescope elevation-
azimuth mount.2 A commercial mechanical analog
computer driven by a clock and with synchro
transmitter outputs is available at far less cost than
an IBM computer.?

A Cleveland, Ohio, area Science Fair award was

! E. F. McClain, * The Naval Research Laboratory’s 84-
Toot Radio Telescope,’” Sky and Telescope, £7, 609-610,
October, 1958.

ZF. J. Kerr, “Australia’s 210-Foot Radio Telescope
Project' Sky and Telescope, 28, 666-t68, October 1959,

3 Victor I$. Carbonara, Instrument Engineering Labora-
tories, 90 llarbor Rd., Port Washington, N. Y. 11050,
C'oordinate Converter Model 24A-01.
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slide rule type of coordinate converter while he was
a senior in high school in 1963. This device, while
not directly adaptable to automated driving of
elevation-azimuth gear trains, is quite useful. A
similar device in principle involves a circular ro-
tating star chart of the type sold at museums or
planetariums and generally available to those in-
terested in astronomy.¢ An overlay grid computed
for the observer's latitude is placed over the oval-
shaped horizon circle normally included with the
chart. Elevation grid lines are elliptical and the
azimuth grid lines ure skewed on the overlay. By
driving the sky chart with a 24-hour clock and
locating the desired object such as the moon with a
smull crayon mark, the observer can directly read
out his Jocal elevation and azimuth to within = 5°
tolerances. ‘The larger the sky chart in diameter,
the more precise the grid overlay can be made to
solve this problem. For pointing accuracies en-
countered with typical 144- or 432-Me. moonbounce
work, one need move the antenna only every 10
minutes or so unless an unusually large aperture
such as the 1000-foot Arecibo dish is being used.
Still another method that has been used is to pre-
pare a prepunched digital tape and run this through
a digital-to-analog converter which gives shaft
output for elevation and azimuth. The tape device
exn be modified from a teletype tape reader and per-
forating machine. The c¢omputation problem of
determining elevation-azimuth coordinates for par-
ticular scts of declination-right ascension data such
«8 for the moon has been excellently summarized
by Don Lund, WAQIQN.® The conversion from
digital tape symbols to analog form, while complex,
is not difficult for those skilled in related fields
such as Morse code or typewriter converter systems.
In this type of converter the tape is moved at a rate
determined by the desired pointing accuracy, such

4 Sky Publishing Corporation, 49-50-51 Bay State Road,
Cambridge, Mass. 02138, Philips’ Planisphere and other
circular star charts available.

4 Don Lund, “How High the Moon,” QST, 49, §5-57,
July, 1965.
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Fig. 1 —Block diagram of typical coordinate converter,
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Fig. 2—Simplified diagram of analog computer for coordinate conversion.

as in increments once a minute or once every five
minutes.

William G. Harter and the author have considered
several possible schemes to solve this problem in-
cluding both mechanical and electrical analog de-
vices. All of the methods reduce to a means of solving
the following set of equations:

Cosine law:  stn o = sin ¢ sin 8 + cos ¢ cos &

CoS W
. . . o § ¥in w
Stne Law: 8in § = ikt
‘o8
Where
w = Hour Angle (Right Ascension)
& = Declination
¢ = Latitude
¢ = Azimuth
o = Elevation

A block diagram of a mechanical or electrical
analog of this problem is shown in ¥ig. 1. The terms
.1, B, and C are constants which depend on the ob-
server’s latitude and the desired declination. Thus
the dial for these adjustments can be calibrated and
su:t for the desired declination. A 24-hour clock drive
ean be used for the hour angle drive but needs to
be reset periodically because the. celestial sphere
rotates slightly faster than solar time and for cases
like the moon which does not quite follow celestial
motion. In any cuse the error in using a 24-hour
drive versus the exact celestial speed drive is very
small compared to the pointing aceuracy of real
antennas in any given observing period.
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A schematic of a simplified circuit using d.c.
operational amplifier and servo techniques is shown
in Fig. 2. The time division multipliert is a relatively
low-cost way of obtaining an analog divider circuit
but this could be accomplished in other ways, in-
cluding another servo system with ganged poten-
tiometers. The sine-cosine potentiometers are avail-
able in various surplus houses and consist of a
square card taped as shown with the wiper arms
mounted 90° apurt rotating with respect to the
winding card. Other forms of sine-cosine poten-
tiometers could be used, including resolvers which
employ a.c. voltages when used with a.c. amplifiers
and phase-gsensitive circuitry in place of the d.c.
system illustrated. This particular circuit has not
been fabricated by the author but the principle is
similar to electrical analog computers used in various
radio telescope installations.

Two additional aids that eliminate the calculating
problem in point by point determinations are a slide
rule that converts sideral time to standard time’,
and a nomograph for solving the coordinate conver-
sion equations®,

— Ralph W. Burhans, W8FKC, Radar
113ll Lab., Electrical Engineering Dept.,
Ohio University, Athens, Ohio 45701

% G. A. Eorn and T. M. Korn, “Relay Time Division
Multivlier” Review of Scientific Instruments, £5, 977-982,
October 1954,

7 BEdmund Scientific Co., Barrington, N. J., Star Time
Calculator, No. 40399.

5 .. Heflinger, “A Graphical Device for Converting Co-
ordinates," Sky and Telescope 81, 92-94, February 1966.
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AMATEUR RADIO IN YUGOSLAVIA

This year marks the 20th anniversary of the
Savez Radioamatera Jugoslavije (SRJ), the
Yugoslav amateur suciety. As of the beginning
of 1966, SRJ membership totaled 28,000: there
were 4087 operators, 652 individual YU stations,
380 clubs, 481 club stutions and 380 v.h.f. sta-
tions. Many are interested only in construction
work and never become licensed operators.

Separate operator and station licenses are
issued for three-year periods to citizens at least
16 years old who cun pass the examinations and
12 w.p.m. code test. There i8 no license fee.

Station licenses are issued by the six Yugoslav
area comamunication authorities: YU1, Serbia;
YU2, Croatia; YUS3, Slovenia: YU4, Bosnia
and Herzegovina; YU5, Macedonia: and YUS6,
Montenegro. Available frequency bands include
3.500-3.800, 7.000-7.100, 14.000-14.350, 21.000-
21.450, 28.000-29.700 and 144-146 Mec., with
phone sub-allocations at 8.600-3.800, 7.050-
7.100, 14.100-14.350, 21.150-21.450 and 2%.200-
20,700 Mc. First Class licensees may use up to
250 watts, all modes, on all bands: Second Class,
50 watts, phone or e.w., on the 3.5-, 7- and
14-Mec. bands; Third Class (issued to club sta-
tion operators only), 100 watts, phone or c.w.,
3.5 und 7 Me. only; and Fourth Class licensees.
up to 50 watts, phone or c.w., on v.h.f. only.

The officiul society publication is Radioamater;
SRJ membership is 360 Dinars (approximately
$.50 11.8.). Requests for more information may
be sent to Janez Znidarsic, YULAA, President,
or Suman Ferid, YULAF, Sccretary, SRJ,
P.O. Box 324, Belgrade, Yugoslavia.

LU EMERGENCY NET

A December, 1965 government edict has estab-

lished an emergency amateur o
radio network in Argentina. Sta-
tions in the net will use the LUJ

To help mark the 100th and 40th an-
niversaries of the founding of ITU and
REF, respectively, the Reseau des
Emetteurs Francais activated F8ITU on
December 4-5, 1945. This attractive
souvenir QSL was issued to those con-
tacting the station, operated by REF
General Secretary FPOE,
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As reported in March "'IARU News", a reciprocal operat-
ing agreement was signed by the U.S. and United King-
dom on November 26, 1945. Shown at the signing are
(left) Mr. Wallis C. Armstrong, U.S. Minister of Economic
Affairs, and lord Walston, British Parliamentary Under-
Secretary for Foreign Affairs. U.S. amateurs seeking
U.K. authorization may now obtain necessary forms from
the Radio Services Dept., G.P.O. Headquarters,
London, E.C. 1, England.

prefix. The edict also sets aside for emergency use
only the frequencies 3.550, 7.075 and 14.150 Mec.
The 3.550-Me. assignment is identical to one of
the National Calling and Emergency Frcquenmes
in use in the [1.8. and Canada.

AMATEUR TV IN FRANCE

The Krench Ministry of Posts and Telecom-
munications advised the president of REF on
November 12, 1965 that applications could now
be considered from French amateurs wishing to
experiment with television. Transmissions are
to be authorized on 435-440 Mec. (From Janu-

a.ry, 1966 Reglon I Bulletm”)

FSITU

100

raar 1805

QST for



160-Meter ‘Solid Status”

A Chirp-Free C. W, Rig Using Transistors

BY T. J. LALLY,* KIUBA

5 novelty items,
A transistors often
appeal to the
state-of-the-urt fron-
tiersman, but are they

X o the United States.
really in a position to

The author shows what can be done
with bargain-priced solid-state com-
ponents in this 160-meter c.w. trans-
mitter. Although the circuit is basi-
cally an example of what can be done
with power transistors, it is a work-
able unit that will produce power
input levels that approach the legal
160-meter maximum in some areas of

limit of the 2N1212,
the 160-meter band
was selected as a prov-
ing ground for the
transmitter. A nominal
supply voltage of 24

compete with vucuum
tubes for the generu-
tion of r.f. power? The answer to this question
depends on what form the power source tuakes,
and what the frequency of operation is to be..
If the transmitter is to he plugged into an a.c.
uutlet, then watt-megacycles per dollar is clearly
an important consideration. When buttery op-
eration is contemplated, over-all efficiency be-
comes the governing factor and transistors
deserve serious consideration when compared
to vacuum tubes.

Many amateurs shy away from the use of
transistors in their transmitters beccuuse com-
monly-uvailable types (cupable of delivering
maore than u couple of watts of power in the r.f.
spectrum) ure too expensive to consider. High-
power, high-frequency transistors have been
available for a number of years, but they have
been costly. Recently, however, production over-
runs and the availability of grade-out transistors
have made r.f. power transistors availuble on the
surplus market at reasonable prices, placing
them within financial reach of the experimenter.

In recent months the Transitron 2N1212
transistor has become avuiluble for as little
ag $1.00 on the burgain market.! This unit has
1 maximum frequency rating of 10 Me. and a
power dissipation rating of 85 watts. The col-
lector-to~emitter voltage ruting (Ve..) is 60 volts
maximum, making it usable over a wide range
of operating voltages. Additionally, it has
demonstrated greater tolerance to transients and
high operuting temperatures than similar types
that were tested. Becuuse of the upper frequency

* 28 Amory Road, Waltham, Mass. 02154,
1 Poly Paks, Box 912, S0. Lynnfield, Mass.

April 1966

volts d.c. was chosen

for several reasons:

1) Two 12-volt uuto batteries could be used
to power the transmitter, with no d.c.-to-d.c.
conversion losses. (Batteries connected in
series.)

2) Portuble operution would be practical and
easily accomplished.

3) Muny inexpensive surplus relays will operate

at 24 v.d.c.

No dangerous d.c. voltages would be present

in the transmitter.

The Circuit

The cryvstal oscillator stage, shown in Fig. 1,
employs a 4-watt silicon mesa transistor. This
unit, a 2N497 u.p.n. device, is keved in the
emitter lead to permit c.w. operation. The keying
of subsequent stages wus tried, but led to severe
urcing at the key contacts because of the high
current that flowed through that circuit. Fur-
thermore, a strong backwave signal wus evi-
denced when keying any stage other than the
oscillator. The current being broken by the key
is on the order of 30 ma., contributing to n
murked reduction in the keying transients that
existed when keying the high-power stages of the
transmitter. In contrast to a power oscillator
that was tried (2N1212), the low-power oscillator
keyed readily, and without the chirp which was
common to the power oscillator with its sluggish
action. Additionally, by keying the oscillator
stuge the key-up current drain on the battery is
limited to a few milliamperes because the buffer
and p.a. stages are operating at near-cutoff with
no exeitation.

The butfer stage, @», idles along at its leakage-
current level until it recaiveg excitation from the

57



BUFF,

L] 1s-20m

L
i

e
r-l-y —24V.

+ 24V,
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+24V. + 24V,

Fig. 1—Schematic diagram of the 160-meter transistor transmitter. Fixed capacitors are disk ceramic and are in pf.
Decimal value capacitors are in uf. and can be disk ceramic or molded tubular, Resistors are 1-watt
composition and are in ohms. K = 1000. Antenna connector is an R.C.A. phono jack.

C1—5-65-pf. trimmer capacitor.

Cz—2-gang variable capacitor (365 pf. per sec.).

Li—1% Inch winding of No. 30 enam. wire, close-wound
on Y2-inch diam. Millen slug-tuned form (Millen
74002). Collector tap Y4 inch up from cold end.

La—3 turns No. 22 insulated hookup wire, wound over
cold end of L1.

L3—8 turns No. 22 insulated hookup wire over cold end
of L4,

Ls—1Va-inch winding of No. 26 enam., close-wound on
V2-inch diam. slug-tuned form (Millen 74002).

Ls—2Y2 turns No. 22 insulated hookup wire, wound over
cold end of L+ and adjacent to L3.

oscillator. The base and emitter are returned to
d.c. ground without provision for biusing, and
the drive from ) is supplied to the base of @
through link Lo which is wound over the cold
end of L. Despite the lack of bias on this stage,
there has been no evidence of thermal runaway
at 12, 24 or 32 volts, V.. The output cnergy
from the collector of o is coupled into the
buffer tank coil, L4, by means of a low-impedance,
S-turn link, L3. A second low-impedance winding,
L5, couples the signal from 2 to the base of
3 and Q.

The p.a. stage, contuining two parallel-con-
nected 2N1212 transistors, is similar to the
buffer stage and also operates st near-cutoff
without excitation. As is the case with s, ther-
mal runaway does not take place in the p.a.
stuge even though no base or emitter resistors
have been included in the circuit. An equaliz-
ing resistor, Iy, is shown in the schematic dia-
gram and is adjusted to permit matching the
current drawn by @3 and Q4. (More on this later).
The collectors of @3 and @4 are supplicd with
current through Lg, which matches the 16-ohm
collector impedance to the antenna through
coupling to Ly. The antenna is tapped down on
L+ until a suitable impedance match is effected.

Building the Transmitter

The transmitter is assembled on a 6 X 9-inch
piece of unclad vector bourd. The layout is shown
in the photo. Vector board was chosen us a chassis
material so that all of the components could be
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Le—3 turns No. 22 insulated hookup wire inside cold end
of Lz,

L7—64 turns No. 18 wire, 1V4-inch diam., tapped for best
match to antenna; see text. (B & W 3019 Mini-
ductor).

Qi—4-watt silicon mesa transistor. 2N497 or similar.
(2N697, 2N498, 2N547, 2N717, 2N718,
2N1613 usable.)

Q2-Qy4, inc.—2N1212 n.p.n. transistor or similar.

R1—Value shown for use with 2N497 using 24-volt supply
{For 12-volt operation, see text.)

Re—See text.

placed above the chassis, and so that it would be
less difficult to insulate the heat sinks from
circuit ground. The interconnecting leads between
sections of the circuit are passed through the holes
in the vector board and are routed under the
chassis. The heat sinks are mounted vertically
to provide better convection cooling. Aluminum
sheets, 14 inch thick and of commensurate size
to the commercial units shown, can be substituted
for the heat sinks used at @2, (3, and (/4. A similar
arrangement can be worked out for the heat
yink at ¢;. The heat sinks shown in this model
are held in place by loops of wire which are
passed through the circuit board. A more secure
assembly would result if they were attuched to
the chassis with metal brackets, or held in place
with epoxy cement. The final arrangement can be
decided by the builder and will be dictated by the
degree of ruggedness desired.

Coils Ly aund Le, and Lj, L4 und Ls are housed
in Millen plug-in assemblies. The shield covers
prevent interstage coupling and discourage any
tendency toward instability of the stages. The
coll agsemblies are plugged into cerumic tube
sockets which are mounted on the vector board
with standoff posts.

Transmitter Tuneup

Because of the somewhat limited output power
from the oscillator stage, (Jy, it is impossible to
drive the buffer or p.a. stage of the transmitter
to excess. Therefore, tuneup is & simple matter in
that the transistors cannot be damaged by over=
excitation. To exclude any possibility of over-
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heating, however, it is suggested that the operator
apply 12 volts to the bulfer and p.a. stuges (24
volts on the oscillator) during the initial tuncup
period. This will allow sufficient sufety margin
with respect to junction temperature, until the
tuned circuits can be brought into resonance.
As is the case with vuacuum-tube transmitters,
there will be u pronounced dip in element current
(collector current in this instance) when the tank
circuits are tuned to resonuance. The off-resonance
collector current of the p.u. stage, with drive
applied at the base elements, can rise to 3 amperes
--- causing considerable heuting at the junction
of the transistors during sustained key-down
tuning. Since n.p.n. transistors are used in this
vircuit, make certain that u positive voltuge is
applied to the collector circuits of the transmitter.
The negative leud from the battery can be
attuched to the transmitter ground bus when
testing the unit. Warning: Incorrect voltage
polarity can lead to the destruction of the 2N1212
transistors.

First, sttach a 0 to l-ampere r.f. ammeter
or an s.w.r. bridge to the transmitter output
terminal, Js. A 50-ohm dummy load is attached,
next, to the output terminal of the ammeter or
s.w.r. bridge, whichever is used for output power
indication. Plug a key into J; and apply 24 v.d.c.
to the oscillator eircuit. While ohserving the S
meter on the station receiver, adjust the tuning
slug in L; for maximum meter indication with
the receiver tuned to the transmitter crystal
frequency. 1f no oscillution is noted, substitute a
10K potentiometer for K, and adjust it until @y
produces oscillation. £2; should be adjusted to
the point where the oscillator starts readily.
The value of resistance that is established by the
potentiometer cun be determined by measuring
it with un ohmmeter. A fixed-value resistor can
then be substituted at 2 and the testing can con-
tinue.

When oscillation has been obtained, apply 12
volts to the buffer stage, (s, und tune L, for maxi-
mum §)s collector current (approximately 100
ma.) by placing a meter in series with the cold
end of L3. Next, apply 12 volts to the p.a. stuge
(@3 and Q4) and tune the slug in 74 for maximum
output ag indicated by the s.w.r. bridge (forward-
power position). P.a. capacitor Cy is tuned, next,
for mauximum power output. The dummy load
and power-indicator combination should be
tapped at various points along the low-impedance
end of L, retuning €'y for maximum output each
time, until the best match is obtained between
the p.u. stage and the load. After the best tup
point, has been selected, udjust the oscillator and
buffer tuned circuits for maximum power output,
ut Jo. If difficulty is experienced in reaching reso-
nance at L4, adjust (', and the slug in L4 alter-
nately until a peak in output is obtained.

After the initial tune-up i8 completed, uttach
the 24-volt supply to ull stages of the transmitter
and repeuk each stage for maximum output. At
this point it is important to determine how much
collector current is being drawn by each of the
p.a. irangistors. This can be accomplished by
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disconnecting the base connection of ()2 and
applying drive to ()4 in the usual munner. By
inserting a 0 to 5 ampere d.c. meter in series with
the B-plus lead to Ls the collector current of Q4
can be noted. Next, reconnect the base lead of
(Jz and disconnect the base lead from (). .\gain,
ohserve the meter reading to determine the
amount of collector current drawn by (93. The two
current readings should be within 25 per cent
of one unother, or cloger. If this condition cannot
be met, try swapping Q2 with Q3 or Q4 to see if a
better match can be sccured. 1f no combination
of the three transistors will result in a suitable
match, select the two 2N 1212s that are the most
clogely matched and experimentally vary the
value of resistance ut Ko (try about 10 ohms),
with drive upplied to the p.a., until equal collec-
tor currents exist at (3 and Q4. Now, retune ('»
for maximum power output from the p.a. stage.
Vary the tap position between L; und the dummy
load for the best match possible.

Typical collector current readings after tuneup
{ut 24 volts) are: (135 ma.; Qo-150 ma.; Q3 und
(4=1.5 amp. With 12 volts on the buffer and
p.a. stages, (03 will draw approximately 100 ma.
()3 und Q4 will draw about 1 amp.

Operation

The tune-up procedure with the antenna at-
tached to the transmitter is the same a8 it is
for dummy-load operation. The transmission
line is tapped down on the p.a. tank coil until a
sutisfactory loading is effected. This can be
accomplished by inserting an s.w.r. bridge be-
tween J and the transmission line and adjusting
the tap on L; for maximum forward power.
Naturally, the transmission line must be matched
to the antenna feed point if this method is to
be effective. Random-wire antennas can be used
with this transmitter if tuning networks of the
type described in Chapter 6 of The A.R.R.L. An-
tenna Book ure placed between Ja» and the an-
tenna. In some instances it may be possible to
attach s random-wire antenna directly to L7
und secure a reasonable match. This practice
is not recommended, however, since there would
be but little discrimination against harmonic
rudiation.

A power input of 36 watts (p.a. stage only)
is typical when the transmitter is operuted from
u 24-volt supply. The measured power output,
using a Bird Thruline wattmeter into u 50-ohm
load, was 18 watts with the 36-watt input figure.
With 12 volts applied to Qs, @3 and Qs, the trans-
mitter produced & watts of output with 16 watts
of input power. In both instances the efficiency
wug on the order of 50 per cent — s common
figure with Class B or Class C transistor wm-
plifiers.

Some Added Thoughts

In view of the 2N1212's 85-watt rating it may
be argued that u single transistor in the p.a. stage
should be adequate. Two were used for the simple
reason that o single unit would not druw sufficient
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Top view of the solid-state transmitter. Inter-circuit wiring is routed through the holes in the circuit board and connections
are made under the chassis. Connection to the key is made by attaching
a shielded cable to the key terminals.

collector current at 24 volts to develop the de-
sired amount of p.a.-power input.

The author cannot too thoroughly stress the
importance of adequate heat-sink area. The
vacuum-tube man, going the transistor route
for the first time, need only touch the ecase
of a power transistor that's drawing an awpere
or two of collector current to realize the impor-
tance of convection cooling. When selecting heat
sinks for the transmitter, secure the largest size
that will fit into the chassis,

The entire transmitter can be operated from a
12-volt. source but will function at a reduced
power level. In order to use the oscillator at 12
valts, it will be necessary to experiment with the
value of Ry, selecting a bias value that will permit
the crystal to oscillate. The correct procedure for
doing this has been outlined earlier in the text.
The legal power limit for 160-meter operation
may be approached by using a 32-volt power
supply. If this is done, the value of R, will have
to he modified for best oscillator performance.
The huffer and p.a. transistors run quite warm
at 32 volts, but will remain within their dissipa-
tion ratings provided the key is not closed for
more than a few seconds at o time.
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In Conclusion

For back-country work, a pair of series-con-
nected 12-volt sutomotive batteries, when fully
charged, will provide approximately 16 houwrs
of carrier-on time. Because c.w. operation will
be carried on with this transmitter, the key will
be up approximately 50 per cent of the time,
permitting about 32 hours of uctual operating
time without recharging the batteries. Because
of this, aund provided a battery-operated receiver
is used, an additional Field Day multiplier of 1.5
is available, making the use of a solid-state trans-
mitter even more desirable. A battery-operated
station eliminates the need for a gasoline-powered
generator, which in turn contributes to better
relations with fellow campers since they aren’t
plagued with the “putt-putt” drone of a power
plant.

To anticipate a question the reader may have:
“Yes, the 2N1212s will work on 80 meters, but
at slightly reduced efficiency.”

No attempt has been made to apply modula~
tion to this transmitter, but it is reaxsonable to
believe that a.m. phone operation would be
possible by applying modulation to @3 and (s

(Continucd on page 158)
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BY D. SCHMELING *

The Ministry for Posts und Telecommunica~
tions of the Federal Republic of Germany has
requested me to take part in your conventon,
held in honor of the centennial year of the Inter-
nutional Telecommunications Union — [TU. 1
bring you greetings from my Administration
with their best wishes for this convention. My
sulministration has always taken a lively interest
in the amateur radio service, which — contrary
to the commercial radio service - relies heavily
on the idealism of the participants to make it
work.

A point of major interest in your discussion
today is the problem of ‘‘frequencies’’ —— espe-
cially frequencies for radio amateurs. Before
voing into details allow me to make a few general
remarks: The constantly progressing develop-
ment of telecommunications by radio throughout
the world, brought about by the extensive
political, suciological and economic changes of
onr life, has for years increused susceptibility to
mwtual interference of the telecommunication
carrier “radio."”

Although the International Telecommunica-
tions Clonvention requires

—an  economical use of

frequency bands,

-=y reduction to minimum of the number of

frequencies used for a sutisfuctory service,

~- the operation of all radio stations in such a

manner 18 not to cause harmful interference

to other radio stations of radio services,
« number of member countries allow their radio
services occusionally a rather free iuterpretation
of the internationally accepted rules, thereby
involuntarily causing harmful interference to
other radio services. This huppens quite often
to the umateur service, but ulso to the uther
services as well.

As all of you know, the ITU is deeply con-
cerned about this universal problem und does

and

frequencies

* Ministry for Post and Telecommunicutions, Federal
Republic of Germany

April 1966

everything in its power to alleviate the situation.
Some years ago a panel of experts was set up
which came forward with & number of proposals
on how the general shortage of frequencies could
be lessened somewhat. Time does not permit
to go into this matter more deeply here. Our
concern is the frequency shortage und usage as
fur as the amateur service is affected. You ull
know that the congestion on the amateur bands
has been constantly increusing during recent
years.

The radio monitoring service of the German
Administration of which I am a member i3
clogely following the development in the entire
frequency spectrum and in this connection, of
vourse, in the amateur bands too.

Observation Methods

T have brought with me some sumples of ob-
servation recordings made in Germany. Our
method of observation is twofold: firstly, the
subjective method is done mutually by operators.
It is mostly used to identify an emission and
assess its quality. The objective method is an
automatic method which is done by means of
apparstus running unsitended over specified
periods. This automatic method allows us to

This paper was delivered at the 1965
Convention of the International Ama-
teur Radio Club, Geneva. The remarks
are of such general interest to radio
amatcurs everywhere that QST s editor
belicves they ought to be more widely
disseminated. Because of reproduction
problems, not all of the slides and charts
which accompanied the original talk
could be presented in this printed ver-
sion. The original text was in German,
and was translated by DLIX]J of the
IARU Region I Executive Committee,

61



'npanl 1xtoaL x
TI6A08 T mEN

¢
a3uer tus

| romsoucrou L%

EEE

o
i3

nouNDOu
s
bukosa

st

o

|

dAR £5 SALAAN

R o s
W0€V3 '10510(0AR €3 saLaAR

DAR €3 SALAAR

oAR €3 Tatasn

Snuse’ | wiwana

uu:l

Tanca Yox| 37e10 03s00 nu zs SAlaan

e AT
Liowoxow' ciou nl:u lannz
OCHIN

™
| 731 oude

[(avE239 |iamau * T a0 Faesh aznanan
Avenie [Jutiuwoue w0
Avay:

I il lave
(REA R H e

4a 6] 4c Sa sb| 6 R F3al1ab] | B
owmoussa ]
........ -.lstastoa
e
[ “Thatenta " - - .
sssiomeos teut| 1ouas omnd - N
“Jeut]” o3
cui| avwzz an12| AN
1| gewio 1izs . ciro
= [WCH[" odas tente| RN

43
. I
A
43
18,
;o
) 34
N
dy
0
‘o141 I {
i
a3 52 [T on3f wof | [f W jTTT (i
J1a1 o013 -ng 1
i ITHE [T N .
433 2,042 | oI8| kb 1H Y ) =
141 EHE 1
4 ai3l me 1 ——
432 2,142 | Gi3( we He o &
gl 013; na I
4 013, W, i U
a3 2,042 | 0131 mo| H
1AL a3l o i
as 013, | [ ——
N T 10 -
A13 013! wof ran
A &l w! ooy —}
7| 413 ois moi [ 7 Wan e
IAL 2,302) 03 | wo! as| oty
R b LMl [T ISV, S SR
A & ko s e
i ! ho N
A ats; na an
‘ Ay - Lot e e E— S A DU
rx caj A & | n ay
aselex __ orlsais .t ais| sl .- R

Fig. 1

record the frequency desired, the uutomatic
recording of the signal-to-noise rutio.

‘The frequency sweep recorder which we have
developed to satisfy our requirements is nothing
purticularly special. Such recorders wre univer-
gully used nowadays. But for the benefit of those

Frequency recording of the %

who are not acquainted with such equipment I
will say a few words on the principle of the
device.

The signal received by the antenna is passed
through un adjustable attenuator to the receiver
input. The receiver is automatically tuned by

500 = 3 800 ke/s band

313t July/16% Auguet, 1965 (Saturday/Sunday) froa 12,00 - 12,00 CXT

, 12,00 GXT

Saturday

24,00 /00,00 GNT

+12,00

Sunday

o8ty

62




w mmotor over the band of frequencies to be
analyzed. The intermediate frequency of 525 ke.
is applied to the radio-frequency spectrum
analyzer. In this r.f. spectrograph the signal is
converted down to 8 kc. and after detection ap-
plied to a d.c. recorder. At the start and at the
end of such a recording an amplitude calibration
is made by means of a field-strength measure-
ment. This semi-automatic method gives us
rather good recordings of any chosen part of the
spectrum with adequate resolution.

Amateur Bands

Liet us now turn our attention to the problem at
hand, the occupancy of the high-frequency ama-
teur bands as they present themselves in central
Kurope:

The “top-band,” the 160-meter band, is not
really an amateur band anymore; it can only
be used by amateurs of certain countries on a
non-interference basis to the maritime mobile
service with rather severe restrictions on the
amateurs. So we leave 160 meters out of our
discussion.

The 80-meter band is in Region I (and else-
where) shared with fixed and mobile
radio services (except aeronautical mo-
bile) on an equal right basis. This equal
right basis is, however, under the present

regulations rather problematic. Whereas
frequencies for stations of the fixed and
mobile service must be notified to the
IFRB (international Frequency Regis-
tration Board) here at ITU and event-
ually are entered in the Master Fre-

Yy o latlcl 11ce iduelhplouaulonl

course, not concentrated in one lump but scut~
tered in parts and bits all over the entire 80-meter
hand. But this is only the theoretical side of the
problem: the practical side is even worse, when
we consider the major operating hours of the
amateurs.

If we investigate closely the number of the
officially-recorded stutions we find that 709,
actually make use of their assignment. Some 309,
of the stations entered in the Master Frequency
Record can never or very seldom be heard. Yet
the actual frequency usage is heavier. By
statistics drawn from obhservations that my
Administration has carried out in the past years
in the band between 1600 and 6000 ke., it was
found that per-frequency-usuge recorded with the
IFRB a factor of 1.6 to 2.1 unrecorded usage
exists. In other words if we revert back to the
70% active officially recorded stations in the
S0-meter band, the actual number of non-amateur
stations operating there is somewhere between
175 and 217. This is just the plain number of
stations, without taking into account their

occupied bandwidth.
Our frequency sweep recordings and the fre-

quency Record, which gives them u

measure of protection against harmful
interference, no such procedure exists
for the amateur service.! In fact, the
IFRB receives no official information
whatsoever us to the number of amateur
stations, their mode of operation, etc.,
in the various countries, so any criticism
levelled by radio amateurs at ITU or
1FRB is really ill-founded.

Fig. 1 is a reproduction of part of the
International Frequency List, published
by the IFRB, showing the entries of
fixed and mobile stations which fall into
the &0O-meter band. We find in this
300-ke.-wide band more than 400 entries
in Region 1 alone, uccupying a total of
249.85 ke. That means that theoreticully
only 2 spectrum width of 50.15 ke.
remains for the amateur service. This
remaining band of 50.15 ke. is, of

1 The author refers here to the practice in the
International Frequency Registration Board of
assigning a date of registration for the proposed
use of each frequency, establishing a priority of
assignment, Under this scheme, the user of any
specific frequency is supposed to desist if he
auses interference to a station which has been
previously registered for that frequency. Ama-
teurs, of course, are not required to register with
IFRB.
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quency wersus awmplitude analyses which were
made under constant ionospheric conditions on
two different week-days show that the peak
frequency usage occurs on a week-day (Friday
through Saturday) between 1400 hours GMT
and 0400 hours GMT. The week-end (Saturday
through Sunday) shows the peuk usage between
1800 hours GMT and 0400 hours GMT in the
morning.

The recordings show clearly the .continuous
frequency users on week-days and on Sunday
(Sece Fig. 2). The amateur operation on Suturday
sets heavily in at 1800 hours GMT, it has its
peak one hour later and diminishes after mid-
night. In addition to the sweep recordings we
have made in three-hour intervals closer analyses
of the spectrum which show the frequency usage,
and the respective field-strength values (Fig. 2).

Since a very slow scanning speed wus used for-

the suke of uccuracy no clear indication of the
class of emission is given. OQur main objective
wus here to show the density of occupancy and
the ussociated field-strength values. The record-
ings were taken at a scanning speed of about
3 centimeters per minute, the whole recording
taking about 10 minutes. By a judicious choice
of the scanning speed also the class of emission
und occupied bandwidth can be recorded. The
identification of the various types of transmis-
sions, however, from such recordings requires
jome experience.

Another subject which may be of interest in
this connection is the variation of the general
noige level. This noise level is during day-time at
10 db. above 1 microvolt per meter and during
the night at some 30 db. ubove I microvolt per
mneter st an analyzing bandwidth of 100 cycles
per second.

Forty Meters

We come now to the 40-meter band which is
restricted in Region I to 7000-7100 ke. Propaga-
tion conditions on 40 meters are often such that
it cannot be regarded as the “playground” of the
beginners or the ragchewing band for the old
timers as is often the case with the 80-meter bund.
On 40 meters serious amateur work sturts. Its
100 ke. are allocated exclusively to the amateur
service — at least, the Radio Regulations say so.
The practice is entirely different, as all of you
know. The sweep recordings which we made on «
Friday, a Saturday and ou a Sunday show n
constantly increusing intrusion by broadcasting
stations which cover nearly the whole band with
their occupied bandwidth and this during those
hours which are by nature the best operuting
hours for the umateur service, between 1600 and
2300 GMT (Fig. 4).

The most prominent of the intruders squatting
constantly in the exclusive wmateur band ure:
7006 kc.-Serrai/Greece 0500-1300 GMT

1500-2000 GMT
7019 ke.-Radio kspanu In-
dependiente
7035 ke.-Radio Peking

1600-2230 GMT
1500-2100 GMT
2130-2230 GMT
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0430-0730 GMT
10001200 :MT
1500-2100 GMT
1600-2400 GMT
0200-0600 GMT
12002030 GMT
U3U0-0700 GMT
1600-2230 (:MT

7040 ke.-Kozani/Greece

7060 ke.~Peking
7064 kc.—~Teheran

7075 ke.~Cairo
7080 ke.~Peking
7082 ke.-Cedave Melatte

Iran —Albania) 1400-1930 GMT
7085 ke. -Jeddah/Saudia Arabia 1530-2300 GMT
7090 ke.~Tirana/Albania 0400-0700 GMT

v 1500-2300 :MT

Most of these stations operate outside the
broadcust bands in blatant disregard of the
provisions of the ITU’s Rudio Regulutions.

If we ussume that the bandwidth of these
broadcast stutions is § ke. (in some cuses it is
much wider) we arrive at o total occupied band-
width of 108 ke. Since there.is, however, some
overlapping of the broadcasting sidebands some
small gaps are left free of this 100 kc.-wide-band
for its only legal user, the amateur service.

The casual observer might assume that the
broadcusting programs are intended only for
local or national use. However, the programs of
Radio Peking beamed towards Europe and those
of Radio Clairo which are directed to the Middle
Hast show clearly thut this is not so.

The number of normal non-umateur telegraph
stations heard on 40 meters is not high; they do
not present a severe problem, though legally
they are frequency pirates the sume as the broad-
casting stations.

Further sources of severe interference which
cannot be pussed over lightly are the jamming
stations which try with very high power to
render certain broadcast emissions unreadable.
These jumming stations which work often
simultaneously from different widely separated
locations spoil wide purts of the spectrum with
their gurbage modulation, thus making for still
worse conditions for the amateur service.

The sweep recordings in Fig. 5 show the general
occupancy of the 40-meter band quite clearly.
It cun be seen thut on normal working duays
amateurs use this band but sparsely. On Satur-
days, und still more 8o on Sundays, u distinct rise
in occupancy by the amateur service can be seen.

The frequency-amplitude recordings taken for
comparison purposes on u week-day and on u
Sunday show a similur distribution. The general
noise level during daytime between 0900-1500
GMT was found to be at 0 db. ubove { pyv./m and
during the rest of the time at about 12 db.
above 1 uv./m taking into account the scanning
bandwidth of 100 ¢/s used. For a receiver oper-
ated under normal conditions this would corres-
pond to a noise level of 10-25 db. above 1
uv./On

Higher Bands

As regards the bands 14,000-14,350 ke. and
21,000-21,450 ke. the conditions are much euasier
to describe. Both bands still enjoy more or less
their exclusitivity even if in the 14-Mec. band

QST for
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Fig. 4-—Sweep recordings made on a Friday indicate
the best operating hours for the amateur service is
between 1600 and 2300 GMT.

oceagional foreign stations show np which work
outside their assigned service hands.”

The hest. defense agninst intruders from other
services into the exelusive amateur bands is to
use these bunds morve fully uil over the world.
Such u measure s also legadly irreproachable.
Only by the full use of the alloeated bunds by its
legid users are those administrations or radio
services trving to go into frequency bands without,
anyointernationad right prevented from doing
=0y,

As 1 have pointed out ewrlier, the geoeral
increase in interference due to the universal
frequency  shortage does not. wifect only  the

< xelusitivity? Maybe, "'he operation of the ARRL
Intruder Wateh has torned np large numbers of e.w, and
RTTY stations operated by the adwministrations of other
countries, between H,000 and 14,250 ke. ARRL has tiled
formal complatnts on these intruders, resulting in the

2 number of them, but the problem remains,

renonal o
Iditor,
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Fig. 5—0On working days amateurs in Europe use 7 Mec.
sparsely, but on Sundays a distinct rise in occupancy
can be seen.

amateur bands, I would like you to take account
of this fact in all your deliberations.

Finully allow me to sy u few private words
how in my opinion the further influx of forvign
stations into the exclusive bhands of the radio
smateur could be brought to w hult:

{. The [TU might be induced to recommend
to the administrations to curry out a world-
wide observation program of various amateur
bands hv the national monitoring services.

2. Request the ITU to analvze these world-
wide observations and, similar to the special
monitoring programs initisted by the IFRB, for
observation of the neronautical, maritime mobile
and broadeusting bands to request the wdminis-
trations concerned to remaye their radio stations
or services from [requency bands which are not
allocuted to these services according to the

Radio Regulations.

iCantinued on puge 158)
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For the Experimente

RESTORING ETCHED CRYSTALS

HILE etching crystals with ammonium bi-

fluoride there are some effects which will in
many cases cause loss of oscillation. The etching
action usually will eliminate the shurp edges,
causing rounded corpers. Also the edges will
eteh faster than the center of the crystal, cuusing
“hills” on each side. This will either curtail
activity entirely or reduce the output of the crys-
tul. This condition is especiully true when moving
the crystal frequency any distance and becoines
increasingly more important with higher fre-
quency crystals.

To restore activity, obtain a good grade of
plate glass, some No. 600 grinding compound
and u little water. Make a thin paste on the plate
wlags and holding the erystal at u slight angle,
procecd to grind a small bevel on all eight edges.
A good micrometer is required to find the * hills.”
Tuke a reading at the edges tirst, then the center.
Carefully mark the ‘“hills” with a pencil and
proceed to grind them down, a few strokes
at w time. Check frequently with the micro-
meter until the crystal surface has been ground
flat.

Before mounting the erystal in its holder, be
sure to wash it thoroughly in soap and wuter
to remove suny grinding dust or other foreign
material. Wipe the clectrodes carefully with
lintless cloth and make sure you handle the
erystal by the edges ouly. Greuse from your
fingers can ruin all your efforts to restore the
crystal. w Liouis 4. Gerbert, WSENOH /6

FULL BREAK-IN STATION CONTROL

FIG. 1 illustrates the simple full break-in sys-
tem used at WASNQC. The ground end of the
manuul gain control, Ry, is disconnected and an
additional potentiometer, R, wired as shown. 2o
is adjusted to provide additional bias to the guin
controlled stages of the receiver to prevent their
overloading during key-down conditions. (ain

is returned to normal when the key is up. Since
Ry doesn't handle any r.f. power, it can be any
light-duty reluy with fast enough wetion to follow
the keying. —Jim Denby, WASNQU

NEAT COAXIAL SHIELD CONNECTIONS

HEN coaxiul cable is to be used for intercircuit
wiring, where couxial connectors are not
employed, a neater-looking job will result by
wrapping small-diameter bus wire over the
shield braid of the cable us illustrated in Fig. 2.
The free end of the bus wire can be used to make
the ground connection for the shield braid. A low-
wattage soldering iron should be used to secure
the bus wire to the braid, care being taken not
to melt the polyethylene insulating material.
This system works well with all types of coaxial
cuble and will dress up the uppearance of shielded

audio cuble as well.
~ \WWICER
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Fig. 2—Steps in forming a neat coaxlal shield connection,
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TRANSMITTER [j R ovhotsto smces
Fig. 1—Full break-in station control o a
u