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ULTRA-C B@IMIP/A\G"’"

“A-SERIES”

AUDIO TRANSFORMERS & INDUCTORS

TYPE A CASE
Length .coniinriennne. 147
width .
Height
Mounting

Unit Weight ..........

Hipermalioy Shietd (A-33)

shown shipping
over “A’-line unit

Write for latest catalog of over l,200 STOCK ITEMS w:th Urc Iugh reliabnlity

150 VARICK STREET, NEW YORK 13, N.Y.
PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.

FOR TRANSISTOR &
TUBE APPLICATION

For over thirty years, UTC has proneered .
in the design, development and production
of transformers, inductors, electric -wave
filters, magamps and high Q coils. '

UTC’s ULTRA-COMPACT, A-SERIES, are
small lightweight audio units, ideally suited
to remote amplifier and similar compact
equipment. High fidelity is obtainable in all
individual units, frequency response within
the series extending from 10 to 50,000
cycles == 2 db. All units except those carry-
ing DC in primary, employ a true hum
balancing coil structure, which combined

: with high conductivity outer -

case, effects good

vides top and bottom mounting.
These units are adaptable for_
printed circuit use.

The conservative design and
manufacturing  procedures em-
ployed make these units suitable -
for virtually all types of commer- -
cial equipment and ideal for
quality amateur service.

CABLE: “ARLAB"




'acceptanc we've experlenced wuth the SX 117 The. word is “Versat/hty "

" No other receiver i ifs class lets you work s0 much temtory so well
—wherever your present or tuture mterests may lne. '

1 For mstance You get all imporfant coverage ‘om 3. 0 Mc through 30 Mc._
- (five crystals provided) plus four posnﬂo"_ s from 85 ke Cl Mc for use
; w:th HA-10 low freq. tuner. '

“You get three slep ‘varfable se/ect/wly, mcludmg atransmltter ype Vv F‘O

freq crystals)

E5/\"'

“Expot: Haliiéra'itér"s,',‘I‘n"tématibn’al Dept., Corrmércial Di

" triple-conversion
receiver by

¢
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N SLOWPOK R~

The KWM-2 protects your investment with a depreciation so slow that if you had purchased a
KWM-2 when it was introduced four years ago, it would take you until about 1975 to fully de-
preciate it. Actually, it will never fully depreciate, but the present rate is about $70 a year or less
than $1.50 a week. There are several reasons why the KWM-2 is so slow in depreciating. One is

that in four years there have been no design changes, no spec changes, few component changes.
Another is that when the KWM-2 was introduced, it included 19 “first-in-the-industry” exclusives.
Today that figure has been reduced because many of those
“firsts” have been incorporated as standard in all amateur
equipment. But Collins KWM-2 is still the only transceiver
which includes all 19 features in one unit. I See your
Collins distributor and get full details on how little it really

V>
COLLINS
N7
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CHART YOUR COURSE TO EIMAC
for dependable, high quality power tubes

, class oF TYPICAL OPERATION — SINGLE TUBE
E#:Ec OPERATION | ¢. pLaTE Déﬁh :{me D.C.SCREEN | D.C. GRID ‘B’;‘:C?‘PD’;"‘E’; D '?;‘_’PSB&XE'EN pPPROXD AP RO HAX. F'b';rfsm
SERVICE | VOLTAGE | awpeRes) | VOLTAGE | VOLTAGE | “'WATIS) | (XuRERES) | AMPERES) |  WAITS) | AWPERES.
3400z | —B— | 3000 0 - 0 32 - 12 655 —%?5—
3-10002 .,,,,_é_s.B_B_ ------ - | 3000 -....-..:.-62)-‘7‘(‘)’—“-’- - 0 65 - 30 1360 —27-1-'—5-’3—
AB1/SSB | 2000 1725 | 350 ~55(5) 0 0/.005(3) 0 300
4cx250B00 | ciow | 2000 | .26 250 ~90 29 019 026 390 ~f—'g~—
C/AM | 1500 .20 250 ~100 1.7 .02 .014 235
AB1/SSB | 250014 .1/251 | 350 —55(5) 0 0/.004 0 400 6o
4CX300A C/CW | 2500(6) .25 250 -90 2.8 016 .025 500 55
C/AM | 1500 .20 250 § ~100 1.7 .02 014 235
4CX1000A | AB1/SSB | 3000 .25/.9013) 325 ~60(5) 0 -.002/.035| 0O 1680 Tac;"?ss"
AB1/SSB | 3000 |.015/.065(3)| 360 ~8515) 0 0/.006 0 130
4-65A c/CW | 3000 112 250 -105 1.6 022 .009 270 %g—
C.AM | 2500 .102 250 ~150 3.1 .026 .013 210
ABL1/SSB | 3000 .03/.10513) | 510 ~95(5) 0 0/.006 0 200
B/SSBI4} | 3000 02/.115(3) 0 0 16 0/.03 0/.055 240 50
4-125A CCW | 3000 167 | 350 |-150 25 03 .009 375 6.5
C’AM | 2500 152 1 350 | ~210 3.3 .03 .009 300
AB1/SSB | 3000 .055/.21 600 | ~110(5) ) 0/.012 0 400
4-250A C/CW | 3000 345 500 -180 2.6 .06 01 800 157.?5"
C/AM | 3000 225 400 -310 3.2 .03 009 | 510
ABI/SSB | 3000 | .09/.30(n | 810 | -140(s) o | o018 0 500
A400A B/SSB(2) (41| 3000 .07/.3013) 0 0 40 0/.055 0/.10 520 5.0
C°CW | 3000 .35 500 | —22 6.1 046 .019 800 14.5
c/aM | 3000 275 500 | -220 35 026 .012 630
'AB1/SSB | 4000 | .17/.48( | 1000 | ~130(s) 0 0/.04 0 1130
410008 'B/SSBI4 | 4000 .12,.6713) 0 0 105 0/.08 | 0/.15 1870 ;7,5
C.CW | 4000 .70 500 | -150 12 .137 .039 2100 21.0
c/AM | 4000 .60 500 ~200 11 132 .033 1910
3CX100A5 | C/Cwi7 800 7 68 — ~20 6 — .03 27 6.3
2C39A C/AM) | 600 065 | - -16 | 5 - .035 16 1.0
(1) Ratings also apply to 4X250B. {5) Adjust to give stated zero-signal plate current.
{2) Ratings apply to 4-250A within plate dissipation limitation, (¢) For operation below 250 Mc only.
{3) Zero signal and maximum signal dc current. {7) At 500 Mc.

{4) Grid and screen grounded, cathode driven.

Above you see popular Eimac tube types suitable for ham transmitters. Remember
this chart when you need a tube. And remember the name Eimac. 1t means power.
Quality. Dependability. For Kimac has more know-how, more experience with
power tubes than any other manufacturer. Your local Eimac distributor can
supply you with any of these tubes listed and Eimac sockets to
match. Or for complete data, write Amateur Services Department,
Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eimac,
S. A,, Geneva, Switzerland; National Electronics, Geneva, Illinois.
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X-rays Preorient Raw Quartz for Making
PR CRYSTALS...Orientation Verified By
X-raying Blanks Coming from Cutter

: AL i B

AMATEUR TYPES Rigid inspections are the rule at every stage of
» FUNDAMENTAL PR production . . . to make PR Crystals the finest
TYPE Z-2——Frequen- | that money can buy.

| g?’sg; o ezts,olgoK(cssdf Photograph at left shows raw crystal being pre-

M); 7,000 to 7,425 | oriented. Each bar of crystal must be placed in
=0 éﬁ%M()z?nf)'fmsOs‘s‘z 8- | exactly the right position, as shown by X-ray.
’[ m 9000 (6M) + 500 | The crystal is then locked in place, and the
b % Cycles ...$2.95Net | entire jig with crystal is transferred to an auto-
(Al Z-2 Crystals calibrated with a | matic cutting machine. Photograph-at right
load capacity of 32 mmfd.) shows cut crystals being rechecked by X-ray, to

Third Overtone. | VeTify precision of orientation.

4\ ﬁ\ gﬁoggﬁzﬁ:g& PR CRYSTALS have been the Standard of
\\ ’ and 25,000 to | Quality since 1934. Get them from your jobber.
L ) . 27,000 Kc., = 3
h Ke. ..$3.95 Net
6 Meters, Fifth Overtone, PR Type
Z-9A, 50 to 54 Mc., = 15 Kc....W
$4.95 Net

Citizens Band, PR Type Z-9R
005% vivvvnnnnanns $2.95 Net
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G
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E

¢
Since 11901

v
USE m AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
COUNCIL BLUFFS, U.S.A.

ORDER FROM YOUR JOBBER
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Section Communications Managers of the ARRL Communications Department
eports Invited. All amateurs, especially League members, are invited to report station activities on the firat of each
mont (for preceding month) direct to the 8CM, the administrative ARRL official clected by members in each Section.
Radio club reports are ulso desired by SCMs for inclusion in S7'. ARRL Field Organization station appointments arc
available in areas shown to ualitied League members holding C'anadian or 'CC amateur license, Ciencral or Conditional
(‘lass or above, These include ORS, OES, OPS, 00 and ORS. SCMx desire applications for SIIC, EC. RM and PAM where
vacancies cxist, OLS, v.I.f. bands appointment, ix available to Technicians and Novice, as well as to full-privilege amateur
licensees.
ATLANTIC DIVISION _
Kastern vennnvlv.mm W3ZRQ Allen R. Breiner Rnce Bt. ‘Tamaqua
Maryland-D. W3JZY ‘Andrew H. Abraham Smithsburg, Md,
Delaware K3GKT M. I'. Nelson »()5 Mlllt,own Rd. Marshalltown
Southern New Jersey K2BG Herbert (. Brooks K00 Lincoln Ave. Palmyra
Western New York K2HUK ¢ 'harles 'I'. Hansen 211 Rosemount Drive Ruffalo 26
Western Pennsylvania W3UHN  Anthony J. Mroczka 475-5th 8¢. Donora
PR, . ._CENTRAL DIVISION_ __ - .
Tllinois WIPRN <dmond A. Metzger 1520 South 4th St. Springtield
Indiana W9FWH  Donald L. Holt 1312 East 28th §t. Anderson
Wisconsin K9G8C Kenneth A, Ebneter %22 Wauona 'Trall Portage
- e ______DAKOTA DIVISION o
" North Dukota WQHVA Harold A. Wengel ~405 3rd 8t., 8. W. Minot
South Dakota W@ERRN  J. W. Sikorskl 1900 8. Menlo Ave Sioux Falls
Minnesota WaoPX MnMrs. Helen Mejdrich Houte 3 Altkin
.- ~ -DELTA DIVISION. - ———
Arkansas * DTR < urtis R. Willlams Route 3, Box 230 14ttle Rock 72205
Loulsiana wsm O Thomas J. Morgavi 3409 Beaulleu St. Metalirie 70001
Mississippl WSEMAL 5. H. Halrston 2321-27th Ave. Meridian
‘I'ennessee W40GG David C. Goggio 1419 Favell Dr. Memphls 16
— - GREAT LAKES DIVISION [ —
Kentucky W4BF\\ Kimer G. Leachman . 0. Box Ashland
Michigan \WRY Ralph P, Thetreau 27209 W, Slx Mile Road Detroit
Dhio WsAL wuson E. Weckel 2118 Tuscarawas Jt., V. (*anton &
- _ __HUDSON DIVISION—
" lastern New York W2KFU ieorge W. Tracy (138 North (,ountry Club Drive ﬂchenectndy
N. Y. C. & Long Island W20RIT (ieorge V. Cooke, Jr. 3 Daisy Lan C‘ommac!
Northern New Jersey * W2CVW  kidward F. Erickson 13 Robert L,lrcle South Amboy
MIDWEST D[VISION_——_W i - .
[owa WONTB l)enuls Burke 118 Douglas Ave. Ames
‘Kal WOALA Leland Cheney ‘il 14 Levitt Dr. Wichita 7
Mlssourl WOTPK MIred k. Schwaneke hrlkar Star Rte. Rolla
Nebraska WaGGP Frank Allen x 272 Gering
. NEW ENGLAND DIVISION S
Connectlcut WIKIP Robert J. O'Neil d Hill Road Bethlehem
Malne WI1AHM  Arthur J. Brymer ‘/.u Berw(ck Bt. Portland 3
ITastern Massachusetts WIALP Frank L. Baker, Jr. 35 Rolar Ave. Rraintree 85
Western Massachusetts WIBVR Percy C. Noble % 3t. Dennis St. Westtield
New Hampshire WI1YHI Albert F. Haworth .i56 Douglas 8St. Manchester
Rhode Island K1AAV John F.. Johnson 30 Fruit St, Pawtucket
Vermont * KIMPN . Reginald Murray 3 Hilerest Drive Montpelier
- NORTHWESTERN DIVISION. - —_————e
Alaska KL7BZ0  HKeuneth E. Koestler 2005 Sunrise Dr. Anchorage
idaho K7HLR Raymond V. Evansg Route 3, Twin Falls
Montana W7KU Walter R. Murten 3021-8th Ave, Gireat Fulls
Oregon W7AIN Eiverett H. I'rance REELENON llsth Ave. Portland
Washington W7PGY Robert H. Thurston 7700-318t Ave., N.E. Heattle 15
— J— —e PACITIC DIVISION - - -
Hawali * KHBARL Mike I'ern Box 107 Lihue, Kauaf
Nevada W7PBV Leonard M. Norman 65" Utnh St Roulder City
Hanta Clara Valley WRZRJ Jean A, Gmelin 10835 Willowbrook \Way C'upertino
Fast Bay W6OJW B. W. Southwell 200 Houth Seventh st. xon
Han Francisco W6&BIP Wilbur E. Bachman KR(0 Dartmouth Rt. Han kFrancisco 24
Racramento Valley WERTY ¢icorge R, Hudson 2209 Meer Way Sacramento
Han Joaquin Valley W6eJrU Ralph Saroyan #204 F., Townsend Ave, i‘resno
—— S —— ROANOKE DIVISION —
North Carolina lxiQFV/\V4Y7H Ra.rnetr, 8. Dodd 420 \West Franklin 8¢, Salisbury
Houth Carolina KiHDX Lee F. Worthington $18 C'reatview Drive 4}mn.anbunz
Virginia Wi1QDY  Robert L. Follmar 1057 Dune =t. Norfolk 3
West virginia WSIM Donald B. Morris 1111 Alexander Place Falrmont
——————— _—ioe—..—— ROCKY MOUNTAIN DIVISION [E——
(‘olorado K@TTB  Donald Ray Crumpton 1200 Alexander Circle Pueblo
Utah W7QWH  Thomas H. Miller '1148 fouth 3360 East Salt Lake City 9
New Mexico W5ZHN 'url W. Franz 2323 Krogh Court, N.\. Albuquerque
Wyoming W7AMU L. D. Branson 312 douth Elk asper
e OUTHE.\STERN DIVISION S R
Alabama K4KJD William 8. C'rafts Route 3, Box 233 Athens 35611
Fastern Florida W4iQvJ George E. Cushing Box 8045 Jacksonville 11
Western Florida W4RKH  Frank M. Butler, Jr. 194 Elliott Rd. Fort \WWalton Beach
Genrgia W4{LG James A. Giglio 1378 Metropolitan Ave., S.E. Atlanta 16
Weqt indies (P. R.-V.L) KP4DJ \Willlam Werner 563 Ramon Llovet Urh, Truﬁin PR
o as, P, R.
(anal Zone KZSTD ‘Thomas B. DeMels P. O, Box 1111 Balboa
SOUTHWESTFERN DIVISION -
T.os Angeles WEFNE  .John A, McKowen 1145 8. Purche Ave Inglewood
Arizona W7Q711 Kenneth P. C ole 22] Fast (‘umelback Sulte P-15  Phoenix 12
gan Dicgo WELR 1Don Stansifel 4427 Pescadero San Diego 7
Hanta Barbara K6A wililam C. bhennn 2036 Grandview Drive Camarillo
_ WEST GULF DIVISION. o
Northern Texas W5BNG L. L. Ha.rbln 4515 Calmont Fort Worth 7
Oklahoma K5KTW Bill F. L 1220 8. Owasso I‘uls
Southern Texas W5QEM Roy K. hgzlesum 1109 Vernon Drive C‘orpus Christi
CANADIAN DIVISION. -
Maritime VEIWB . Weeks Harvey Statlon, N.
Ontarfo VE3ING K.lchard W. Roberts 170 Norton Ave. willowdale, Toronto, Ont.
+Juebec VE2DR . W. 8karstedt 82 St. Johns Rd. Pointe Claire
Montreal 3
Alber VE6TG Harry Harrold (834-5th Ave N. Lethbridge,
Brltlnh ( olumbm VE? H. K, Savage 1553 West lzv.h Ave. Vancouver 8, B. C.
Mani VE4JY M. 8. Watson 249 Lanark St. Winnipeg
Husk.nchewan VE5BL Jack Robinson 1527 Elgin Rd Regina
— — —— ——
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This TMC GPT-
10K has been
in continuous
service since
its installation
two years.ago.

THE TECHNICAL MATERIEL CORPORATION

'IOKW SSB The Technical Materiel Corporation is proud to join the
Press Wireless transmitting family at its overseas facility

TRANSM'"ER in Centereach, Long Island.

Press Wireless, famous for providing overseas com-

MOVES INTO munications services for over 25 years, has recently
installed the TMC GPT-10K Sideband Transmitter, as

PRESS WIRELESS shown in the above illustration.

For complete defails of the GPT-10K Transmitter request Technical Bulletin 1008.

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK

and Subsidiaries
OTTAWA, CANADA e  ALEXANDRIA, VIRGINIA e  GARLAMD, TEXAS e  OXNARD, CALIFORNIA

SAN LUIS 0BISPO, CALIFORNIA o  LUZERN, SWITZERLAND e POMPANO BEACH, FLORIDA
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e AMERICAN
RADIO RELAY
LEAGUE, ic,

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

Itis 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 noncommercicl and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

"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 amateur aoffairs.

Inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the onfy essential qualification; owner-
ship of a transmitting station and knowiedge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

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

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940-1952

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

Officers
President . . .« « HERBERT HOOVER, JR., W6ZH
900 Wulshlre Blvd Los Angeles 17, California
First Vice-President . . . . .WAYLAND M. GROVES, W5NW
1406 West 12th Street, Odessa, Texas
Vice-President . . .FRANCIS E. HANDY, W1BDI
225 Mam St Newmgton 11, Connecticut
Vice-President , . . ., . « JALEX REID, VE2BE
240 logan Ave St Lumberf P. Q., Canada
Secrefary .. . . . . . . . . . JOHN HUNTOON, WILVQ
Treasurer . . . .+ . . .DAVID H. HOUGHTON
225 Mcm Sf., Newmgton 11, Connecticut

e o ¢ & o
Secretory & General Manager Emeritus. A, L. BUDLONG, W1BUD
L] . * L] L]

General Manager . . . . , . JOHN HUNTOON, W1LVQ

Communicafions Manager . , . .FRANCIS E. HANDY, W1BDI

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

Assistant General Manager . . . RICHARD L. BALDWIN, W1IKE

Assistant Secrefaries . . . . . .PERRY F. WILLIAMS, WITUED

RAYMOND HIGGS, KIFLG GARY L. FOSKETT, W1ECH
225 Main St., Newington 11, Connecticut

L[] L 3 L] L) L]

General Counsel . . . . . . ROBERT M. BOOTH, JR., W3PS
1735 DeSales Sf., N. W., Washington 8, D. C.
Associate Counsel . . . . « . ARTHUR K. MEEN, VE3RX
Suite 405, 19 Rlchmond St. West, Toronto 1, Ont.

DIRECTORS
Canada
NOEL B, FATON. ... ... .............. V3G
R.R. 3, Burlington, Untarlo
Vice-Ntrector: Colin C. Dumbrille. ....., VIZBIKC

1168 Oak Rldge Drive, Bale d Urlee. Quebee

Atlantic Division

GILBERT L. CROSSLEY ............... W3YA
Dept. of E.E., ’enna State Unlversltv
Htate (¢ ‘ollege, I

Vice-Direcinr: Edwin §. Van Deuscn ...... 3ECP
3711 NMeKinley 8t., N.W., Washington 15 D C.
Central Division

PHILIP E, HALLER................. WIHPG
6000 5. ‘I'ripp Ave., Chicago 29, Iil.

Vice-1)trector:

Dakota Division

CHARLES G. COMPTON............ WwaBUO
1011 Falrmount Ave., 8t. faul 5, Minn,

Vice-1)irector: MNlartha J. Shirley...... WHZWL
Hox 78, Black Hawk, 8. D.

Delta Division

FLOYD C TRET8ON............... WwsMUG
2469 Paden, Jackson 4, Miss.
Vice-/trector;Giraham H. Hicks. . ........ WS5IHP
100 Magnolia Place. Natchez, Miss.

Great Lakes Division
DANA K. CARTWRIGHT............ WRUIPB
2979 Ohservatory Ave., Cinclnnati 8, Ohio
Vice-trector: Robert B, Cooper ....... WRAQA

132 Gulld 8t., N.E., (_.mnd Raplds 5, Mich.
Hudson Division
M()RTON R. KAHN

Hce-lltrermr Harry J. Danr\nl ......... 2T‘UK
R¥D 1, Arbor Lane, Dix Hills, Huntington, L. L.

Midwest Division

ROBERT W. DI NNISTON ........... WANWX
Rox 631, Newwn Iowa
Vtce-/)trcc/nr sumner H. Foster.......... woGQ

315 Linden Dr., 8.1, Lcda.r Raplds, Iowa
New England Division

MIL’I‘ON W, CHAFFEE . ... .. ... WILEwW
28 Reussner Rd., Southlnnton Conn.
Vice-Direetar: Bigelow Gireen. ... .. ... .. \\’ll.-:AE

246 NMarlborn #t., Hoston 16, Mass,
Northwestern Division

R. REX ROBERTS. . ................ w7ery
837 Park Hill Drive, Blllings, Mont.
Viee-1)irector: Robert B. Thurston. ... .., WGy

7700 31st Ave., N.L., Seuttle 15, Wash.

Pacific Division

HARRY M. K'NGWICHT.
770 Chapman, San J

Vice-Director: onald G. Martin. . ... ..., wezr
1573 Raywood Lane, Napa, Callf.

Roanoke Division

P. LANIER ANDERSON, JR........ WeNMWH
428 Maple Lane, Danvilie, Va.
Vice-irector: Joseph I, Abernethy, W4UxC

764 Colonial Drive, Rock Hilll, 8. ¢
Rocky Mountain Division

CARL L. HM ITH. .. ... .. . WHHWJ
1070 Locust St., Denver 0 Col
Viee-1 'lrermr John H. 8ampson, Jr.. . ... \\'7 QOCX

3618 Mount Oeden Drive, Oszdcn Utah
Southeastern Division

JAMES P. HORN, JR.................. W47ZD
25 First Ave., N.E., \tlanta 17, Ga
Vice-iirector: ‘I'nomas M. Mo AHY W
".0). Box 20644, Munlr‘lnnl Mrnort Brun(h,
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“It Seems t0 Us...”

The ARRL Program

At its annual mecting, the ARRL Board of
Directors adopted u resolution of bhasic policy
which has received wide discussion among
radio amateurs — hoth inside and outside the
Leugue. There still exists some misunderstand-
ing ~ not at all nel’p?m'wlg rumors and mis-
statements — as to th al objective of the
Board.

The objective, simply stated, is a program
to preserve amateur frequency bands.

Many amateurs assume that the FCC has
exclusive jurisdiction vver frequency usage in
the U. 8. The fact is that frequencies for ama=
teurs — as well as for all other radio services
— are alloeated at international radio con-
ferences, and the Commission cun make do-
mestic assignments only within the basic
pattern of international agreements.

International radio conferences are meetings
of pgovernments, held periodically to re-
examine the use of the radio spectrum. Each
nution has one vote, whether it has 250,000
amateur licensees, 1000, or none at all.

At each of the recent conferences — e.g.,
Atlantic City, 1947, and Geneva, 1959 —
proposals were offered by other nations which
would have deleted sizeable portions of our
h.f. bands. League officers devoted thousands
of man hours to preparatory committce work
in Canada and the United States aud later to
the actual conference sessions as members of
the official delegutions. Through the backing
of a number of countries supporting the ama-
teur conecept, most of the adverse proposals
failed to gain a majority vote, though often
by a very small margin. But some moves have
been partially successful, as in the example of
7 Me. Once exclusively amateur, two-thirds of
this band is now available on a shared basis
for broadcasting use by countries outside the
Americas. This is perfectly legal, and is the
result of views of the countries of FEurope,
Africa, Asia and Oceania simply ontnumbering
those of the Americas. The Board's action is
intended, on a long-term basis, to prevent
further encroachment on this und other bands.
The loss of only a few kilocyeles would have
disastrous effects on our activities.

The demand for high-frequency channels
(3 to 30 Me.), the most congested part of the
entire spectrum, is far greater than ever he-
fore. Nearly thirty countries have come into
heing as brand-new nations in the past few

years, with a strong fecling of pride in their
newly found sovereignty and a desire to broad-
cast their virtues and philosophies to the rest
of the world. When they find that all the
present allocations for h.f. broadcusting are
already crowded — even with use of time and
;.,wgmphlc sharing as well as H-ke. channel
separation — they look with envious eyes on
the amateur bands.

A number of high-powered international
broadcasting stations, as well as several com-
mercial RTTY operations, have moved into
some of our bands, even in violation of the
Greneva agreement. Most assuredly, proposals
to legalize and expand such non-umateur uses
will be submitted to and seriously considered
at the next conference, possibly as early us
1965, in a concerted effort to take over ama-
teur bands.

There are the votes this time to malke it
extremely difficult for us. The outcome will
depend largely on what we as amateurs can
accomplish in getting our house in order hefore
the next conference begins to shape up.

The League believes that the present h.f.
amateur bands can be preserved, but only if
amateurs, both here and throughout the
world, join forces and pull together. We in the
U. 8. and Cunada must have the respect,
cooperation and backing not only of our gov-
ernments but also of the amateurs of other
countries and their governments. To this end,
Leugue officers have visited amateur societies
in several countries and attended the Region I
conference of the International Amateur Ra-
dio Union in Malmo, Sweden. A League offi-
¢inl, joining with several European societics,
will also attend the space communications
conference of the International Telecommuni-
cations Union to be held at Geneva next
month. These activities will continue with
increasing tempo, so that a concentrated united
etfort may be exerted by amateurs world-wide
through their respective administrations.

But it should be obvious that, if we are
to be successful on the international front,
we must first have the active and whole-
hearted support of all of our own governmen-
tal agencies.

The amateur bands have been made avail-
able to us in the U. S. because it is believed to
be in the national interest. In preparation for
the next conference, amateur radio will he
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again held up to close scrutiny by government
authorities to ascertain how well its purposes
are being achieved. Amateur radio is most
certainly serving the public interest, con-
venience and necessity. But improvement
always is possible. The ARRL Board of
Directors is determined that the results of any
official look at amateur radio will continue to
be highly favorable. It concluded that the risk
of losing some h.f. amateur bands at the next
conference is too great to simply sit tight and
hope for the best, relying on historic achieve-
ments in the pust. It Jecided that forceful,
positive action — even if initially unpopulfu
------- is required if amateur radio is to retain our
h.f. bands. To make certain of this objective

~—and attaining it is essentinl to our very
existence — the Boald felt there must be, as
one important step, # genuine upgrading
of the amatewr service, including a reason-
able tightening of the regulations and licensc
requirements.

Is not retention of frequencies, of inestima-
ble value, worth a little effort by each U. 8.
amateur? Shall each of us sit idly by and
risk the loss of vur frequencies, or shall we
join togethex in « common effort to preserve
and improve amateur radio?

There is only one answer. It is the purpose
— and the sole purpose — behind the Board’s

action. [asT=—]

COMING A.R.R.L. CONVENTIONS

Aug. 31 and Sept. 1 — Atlantic Division,
Washington, D. C.

September 11 ~— nentucky State, Lex-
ington

September  11~15 — Dakota
Sioux Falls, South Dalkota

September 28 — (ntario Province, Ham-
ilton

October 11-13 — Southwestern Division,
San Diego, Calif.

October 26-27 — Midwest
Wichita, Kansas

November 29-30 and December 1 — Delta
Division, Lafayectte, Louisiana

January 18-19, 1961 — Florida State,
Miami

April 3-5, 196+ — Great Lakes Division,
Detroit, Michigan

Division,

Division,

DAKOTA DIVISION CONVENTION
Sioux Falls, South Dakota ~ September 14-15

The Dakota Division ARRL Convention will
he held on Saturday and Sunday, September
i4 and 15, at the Sheraton Cataract Hotel in
Nioux Falls. Speeial luncheons are scheduled
for net operators, s.s.b. and YL/XYL. The
program will include lectures und discussions
on various topics, displays and exhibits, «
Novice Forum conducted by W@RRN, and an
ARRL panel discussion of which Duakota Divi-
sion Director Charles Clompton, W@#BUO, will
be the chairman. There will be a talk-in station
for mobiles on 3.987 Me. A balloon asccnsion or
i display by Raven Industries will take place,
weather permitting. A buffet dinner will be held
Suturday evening, followed by light entertuin-
ment. Sunday brunch will conclude convention
activities.

The convention fee will be $7.50 per person,
including registration, the Saturday butfet, hos-
pitality room refreshments and Sunday brunch.
Requests for further information shoulid be sent
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to: D.D.C., Siovs r»‘ﬂt\f\;%!;ma.teur Radio Club,
P.O. Box 91, Sioux Falls, Sueth Dakota.

ONTARIO PROVINCE CONVENTION
Hamilton — September 28

The Ontario Provinee Convention will be held
on Saturday, September 28, at the Connaught
sSheraton Hotel in Hamilton. The Mural Room
will be open Friday evening as a reception centre
for out of town visitors. The program will consist
of an ARRL forum headed by Noel Eaton,
VE3CJ, Canadian Director; technical session on
the Canadian satellite “Alouette” by the con-
troller, Mr. R. W. Southern; s.s.b. transceiver
design und coustruction by Mr. Bill Rolfe,
VE3BJO; v.h.f. by Mr. Ed Tilton, WI1HDQ,
V.H.F. Editor, OST; and teaching amateur radio
by Dr. John Card. Also included will be c¢.w. and
QSL contests, a hat show und a fashion display
for the YLs and XYLs.

Registration will commence at 9 A.M. Saturday
and is $6 per person, For hotel reservations, write
P.0O. Box 253, Hamilton, Ontario.

OUR COVER

Our cover this month shows George
Wilson, W1OLP, launching a Piper Tri-
Pacer radio-controlled model airplane built
by Marv Fickett, W1LAV. Marv is hold-
ing the transmitter which controls the
plane’s rudder position and motor speed.
This model, slthough its wingspan is five
feet, weighs only four pounds. George’s
article in this issue of QST (sce next page)
will bring you up to date on radio control
of model planes.

(Photo by E. L. Williams, Lincoln, Mass.)

Hamfest Calends A

Sce page 27.



A Review of Current Techniques and Equipment

Radio Control of Model Airplanes

BY GEORGE A. WILSON,* W1OLP

apio control of models has long been a side-
line fucet of amateur radio. In fact, until a

- L few years ago, un amateur liccnse was pre-
requisite to the operation of an “r.c.” aystem.
During the period when permission was granted
to amateurs to make what use they could of the
27-Me. “diathermy” hand, this band was the
most popular of those wvailable for radio control.
‘When the band was finally opened up to citizen
use, certain channels were set aside for radio con-
trol, and most amateur-licensed r.c. men applied
for the Citizen’s license required to continuc op-
eration in this band. However, it was not long
before it became evident that the assignment of
six channels was not adequate to avoid inter-
ference, and model planes werc frequently ‘‘shot
down’ unwittingly by signals from transmitters
controlling other planes in the same or adjacent
chunnels. The present trend is toward the 6-
meter band where many amateur-licensed
“pilots” are already operating.

The article that follows has becn prepared to
acquaint the strictly-communicating amateur
with a closely-related group of hobbyists. Like
the majority of other amateurs, the r.c. buff is
not a youngster, and he has considerable time
and money invested in his hobby. The tcchnical
aspect of the electronic equipment is not always
his prime interest. Like many DX men who pre-
fer to operate rather than to build cquipment,
many r.c. men prefer to fly their airplanes. (ne
well-known enthusiast coined the misquote:
“To build is human; to tly is divine.”

History

The claim may be made that model airplanes
antedated radio, but this is of little importance
since the first radio-controlled models obviously
followed the development of radio. In fact, the
first r.c. models that were publicized were made
in the late 19308.!

In 1941, QST reported on amateur radio activi-
ties at the nutionul model-airplane contest.” At
that time, amateur radio participated in two
ways: as part of the radio-controlled model event
and as chasers of crrant airplanes that flew away

* 318 Fisher St., Walpole, Mass,

! E.g., Hull and Bourne, **Radio Clontrol of Model Air-
craft,” QST, October, 1937; Hull, ** New Gear For Radio-
Clontrol Systems,” QST, July 1438; DeSoto, *‘ HHam Radio
und Models,” ST, September, 1938; DeSoto, ‘‘Radio
Control of Powered Models,” Q87, October 1938.

2 DeSoto, “ Radio at the National Model Airplane Meet,”
QST, September, 1941,
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Amuateur interest in radio control dates
back to the 1930s when QST carried sev-
eral articles on the subject. Although an
amateur license is no longer required for
pilots operating in channels available
outside the amateur bands, amateurs
»lill form a nucleus of this highly in-
teresting sport. especially in the devefop-
ment of control equipment. We think
you’ll find this article by W1OLP not
only informative, but intriguing as well.

from the contest site. In those days, mobile rigs
(as well as radio-controlled models) were new,
but in the amateur fradition, thosc amateurs
who were not contestants were assisting in ‘“times
of emergency.” Amateurs have continued to as-
sist at model airplane contests through the years.
Activities of this sort at national contests are
now handled by the contest sponsor, the United
States Navy. On the other hand, we find an ever-
increasing number of amateurs competing in
radio-controlled model contests and enjoying the
sport of “Sunday radio-control flying.”

Fig. 1—The simplest type of r.c. airplane. The author is
shown about to test glide a "powered glider." This air-
plane has an "all-up" weight of 10 ounces and provides
left-right control using a self-neutralizing compound es-
capement. Airplanes of this type are excellent "trainers'’
— they will forgive "pilot error’ and, because of their low
weight and power, are relatively crash-proof.

(Photo by E, L, Williams, Lincoln, Mass.)

11



ANTENNA

ENCODER
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Fig. 2-—All r.c. systems can be reduced
to the generalized block diagrams

TRANSMITTER

shown above. In the simplest systems,
the encoder and modulator of the
transmitter may be a simple switch to
key the r.f. carrier. The decoder and
actuator may be a rubber-band-

!
] RECEIVER

DECODER

ACTUATOR

driven escapement device which
rotates to various positions when the

RECEIVER

transmitter is keyed.

TO DEVICE

BEING CONTROLLED

Just prior to World War II, radio control took
a big jump forward. Transmitters, receivers, and
motor-driven actuators for working the control
surfaces were made available commereiully, and
the miniature model engine (2-cycle, gasoline
type) was perfected. From the end of World War
IT until about 1950, the hobby scemed to struggle
forward bhut from 1950 to the present, growth
has been explosive. Advances have been made in
all areas. Miniature motors are now of the “glow-
plug type”’ (a semidiesel principle) which does not
require an airborne ignition system. Extremely
reliable eleetronic equipment and actuators are
available and a speeial family of model airplanes
has been developed.

In the 1940 era of r.c., the airborne clectronic
cquipment used was heavy and its reliability
questionable. Today, a great deal of highly-
reliable, light-weight equipment is available,
We have progressed from full-size vacuum tubes,
through the miniature- and subminiature-tube
phase and find ourselves now in an era where
transistors are used almost exclusivelv. Reliable,
motor-driven actuators which contain transistor
switching circuits (to replace relays) are available
to move the airplane's control surfaces. These
actuators (or sersos, us they are known in r.c.
cireles) weigh roughly 3 ounces, produce about
2 or 3 pounds of force, travel between limit
positions in 0.1 second and, while running, draw
ubout 300 milliamperes from a 3-volt battery.

These servo specificutions are typieal of the
developmients that have oceurred in the past 10
vears and, since it is not our purpose to write a
detailed history of r.c. models, we will not dwell
on details of this sort but will attempt to give
a general picture of the r.e. hobby.

Radio coutrolled usirplanes vury in size from
those having 2-foot wing spans to giants with 10-
to 12-foot spans. The r.c. equipment varics from
simple “rudder-only” control to I12-channel
“multi” systems which provide almost as many
rontrol functions us exist in full-size aireraft. As
« matter of fact, more functions are provided
than in some full-scale light pluncs!

FElements of R.C. Systems

Beforc describing the r.c. cquipment in use
today, we should look briefly ut what an re.
system must do. First, the trunemitter on the
ground must produce the signals that control the

12

airplane. Sccond, the receiver and its associated
cquipment must interpret the signal from the
trausmitter and must feed actuators which vary
the position of the airplane’s rudder, clevator und
ailerons us well as control its motor speed, brakes,
and other controlluble features. On the ground,
then, we must have a transmitter which has its
modulation coded in a manner that can be prop-
erly interpreted by the nirborne equipment (sce
Fig. 2). The coded modulation can take many
forms. I'he simplest is c.w. keying. In a commonly
used multichannel system, several switches turn
different tones on or off. Each tone calls for a spe-
cific function, such us ‘‘up-clevator” or “right-
rudder.” A number of pulse systems arc in use.
These vary the frequency and duty eyele.

In the airplane, the simple c.w. or keyed-
tone control system operates a rubber-band or
eleetric motor-driven escapement which assumes
various positions in accordance with the code sent
from the transmitter. The most popular system is
the so-called “sclf-neutralizing escapement’”
which gives right-rudder whenever you transmit
a single sustained signal and returns the rudder to
neutral when the signal is stopped, or produccs
left-rudder in response to an “A”" with the dush
held, and neutralizes the rudder when the signal
is stopped. This type of escapement gencrally
has & third position (obtuained by sending 17"
and holding the dash) which can be used for
*‘up-elevator”’ or for actuating a switch to run an
wuxiliary motor-controlled cscapement. bMost of
these eseapements can be speeially rigged to give
motor control whenever a very short signal is
transmitted — in r.c. circles known as the ““ quick-
blip”” method. So, with a simple keved trans-
mitter, a compound escapement and an auxiliary
escapement, the plane can go left, right, up and
change its motor speed. This is u lot of control
from very simple equipment!

Airplanes

In the carly days, r.c. was installed in very sta-
ble airplancs which had the ability © to straighten
up and fly right”" when the pilot stopped “con-
trolling” them. In r.e. terminology these are
known uy airplanes that “forgive” the pilot for
making mistakes. This type of airplane is still in
use for truining and sport flying. A good example
of this type is the “powered glider” that the
author is about to test glide in Fig. 1.
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Fig. 3—A typical multichannel type r.c.
airplane. This plane is an original design by
Bob Wehrmann (ex-W6YTH) which fea-
tures rudder elevator, aileron, and
motor control. The nose wheel (and the
model-pilot's head, in the first version
of this airplane) is coupled to the rudder
actuator to give improved ground-handling
capabilities. Aircraft of this type fly at
about 75 m.p.h. and require expert pilots
to fly them,

(Photo by 12, L. Williams, Lincoln, Mass.)

On the opposite end of the seale are the high-
performance, multichannel airplanes which ure
designed  acrodynamically to be on the verge
of instability. Most of these aircraft will fly
*hands-oft ” momentarily but require only the
slightest amount of control to produce relatively
violent mancuvers. Fig. 3 shows o multichannel
plane, original design by Bob Wehrmann (ex-
W6YTH). This airplane hus rudder, elevator,
aileron and motor control. The nose wheel is
steerable (it is coupled to the rudder actuator)
and, in the original version of this airplane, Steve
Canyon, the model pilot, would turn his head
right or left whenever a turn was called for. The
original airplane wuas a tritle too hot for Bob
(and Steve!) and the resulting crash “totalled”
the airplane and left Steve in rather bad shape.
Presently, he is quite happy to look straight
ahead all the time.

The most practical compromise for most r.e.
enthusiasts is a rudder-only airplane like the
one shown in }ig. 4. That particular airplane and
its pilot, Harry Morgan, W1SSK, finished in a
heartbreaking second (rudder-only clags) in the
1962 National Model Airplane Contest at the
Glenview, 1llinois, Naval Air Station. To comply
with contest class regulations, this airplane hus
only rudder and motor control.

The addition of up-elevator control, as men-

Fig. 4—Harrison Morgan, W1SSK, and his rudder-only
airplane that took second prize in its class at the 1962
National Model Airplane Contest. Although primarily an
r.c. fan, Harry operates on 6 meters from his Pembroke,
N. H., QTH. His model is one of a long line of develop-
mental airplanes. It uses only rudder and motor control but
can do loops, touch-and-go landings and
many other maneuvers.
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tioned earlier, is simple but not in accordance with
contest rules. With this addition, landing ap-
proaches may be tlared out, loops made more
casily and constant-altitude turns are possible
by getting into the turn with the rudder and
holding the turn with up-clevator as is done in
full-size airplanes. Here we have an r.c. airplane
which is reasonable in cost, is inherently stable
for training purposes and yet is most exciting to
ty.

Control Systems and Actuators

‘There are as many different variations in con-
trol systems as there are pcople who design them.
Some people inherently move toward completely
proportional controls — controls which allow the
pilot on the ground to pliace the airplane’s con-
trol surfaces (or any other control action) in any
intermediate position that he desircs. Others
continuously look for simple systems that will
provide more control from simple equipment.
Sometimes the results of this approuach are akin
to the work of Rube Goldberg but, in many cases,
reliable equipment, such ss the Babeock Mark V
hyper-compound escapement, has resulted. This
escapement, designed by Ken Willard to extend
the capabilities of rudder-only fiving, provides up,
down, left, right and motor control. It has been
dubbed “the poor man's multi.”
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Fig. 5-~The &-meter Kraft tone-modulated r.c. transmitter.

With 135-volt supply, the input is about 2 watts. At 67.5

volts, the input is less than Y2 watt. The modulating frequency is approximately 400 cycles. The author’s version uses a

67.5-volt battery and has never lost control of an airplane

in several years of use. Fixed capacitors of decimal valve

are ceramic; others are silver mica or NPQ ceramic. Resistors are Y4 watt,

C1, Ca—Ceramic trimmer.
L1—8 turns No. 16, %&-inch inside diam.

There are three basic control systems that the
reader should know about. The first system uses
escapements as actuators. The installation in the
airplane consists of a4 receiver and escapement,
and batteries to operate both. Most escapements
get their driving power from a rubber band
which must be wound before flying; some are
driven by small electric motors. Auxiliary es-
capements operated from the main escapement
arc frequently used to give additional control.
The most frequent auxiliary control regulates
motor speed. Escapement systems are charac-
terized by the fact that they provide u fixed se-
quence of controls, The simplest escapements
give this sequence: neutral, right, neutral, left,
neutral, right, and so on. A compound escapement
automatically returns to neutral when a control
action is completed, but it does so by rapidly pass-
ing through the other control actions in sequence.
Note that motor control (or any control similarly
connected) does not have to occur on every rota-
tion of an escapement system equipped for this
action. In such a cuse, the auxiliary control oc-
curs only when the pilot deliberately calls for
motor control. The escapement passes through
the motor-control position but does not actuate
the auxiliary control escapement unless a signal
from the transmitter is energizing the receiver’s
relay and thereby is powering the auxiliary es-
cupement through the main escapement.

Quite a few words have been devoted to es-
capement systems. 'This appears worthwhile since
this is the best starting point for the novice.
Most r.c. fans have started here. The knowledge
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Ls—7 turns same as L1.
S1, S2—Double-pole toggle switch.

gained in this phase of the hobby is applicable
to all phases.

The sccond type of control system is ‘“pulse.”
The simplest such systems use pulse rate and
pulse symmetry to drive u small motor in the
plane backward and forward in accordance
with the pulses sent by the transmitter. The
motor is then both decoder and actuator. In this
svstem, the control surfaces wag back and forth
continuously and the airplane responds to the
average position of the control surface. In more
complex systems, the control surfaces do not
vibrate —- control action can be through feedback
servos or ‘““open-loop” by means of actuators
which damp out the vibration. The school of r.c.
enthusiasts who work with pulse systems is
convinced that you get more control for your
money with pulse than with any other system. A
drawback to many pulse systems is high battery
rain — the control actuator(s) must run con-
tinuously to establish average positions of the
control surface. Some pulse systems overcome
this problem by using feedback servos as actua-
tors. In this case, the actuators draw current only
when changing from one position to another, and
the control surfaces do not vibrate. ‘The latter
refinement tends to defeat much of the inherent
simplicity that makes the bhasic pulse techniques
especially interesting.

The use of pulse techniques makes simultane-
ous the proportional control of both rudder and
elevators (ailerons coupled to the rudder are
included in some pulse systems) and, as a result,
the range of possible mancuvers is enlarged and
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the precision of piloting improved. However, the
ultimate in control is provided by multichannel
control systems. The basic multi system uscs
several ditferent tones to modulate the transmit-
ter and to cause, in turn, ‘“on-off” or “trim”’
control action in the airplane. Even with on-off
control (when a command is given the control
surface goes to its extreme and stays there until
the command is stopped ) the mancuvers that can
be performed rival the precision of that attained
by real airplanes. Model airplanes can excecd
their real counterparts in performance since they
are not restricted by the frailties of a human pilot.
For example, they can fly upside down or loop
continuously — feats that would be at least un-
comfortable for a full-scale pilot. In on-off con-
trol systems (note that escapement systems are
also on-off) a gentle maneuver (such as a slow
[turn) is made by the pilot turning the control
Eignal on and off 4 number of times. In most
cases the airplane will damp out the wobbles in
the mancuver and, from the ground, the airplane
appears to move quite smoothly when it is skill-
fully piloted. Most on-off multi systems sallow
simultaneous control of rudder, elevator, and
ailerons. Trim type of control (moving in one
direction or the other upon command and stop-
ping in position when the command ceases) is used
for motor specd and for trimming the elevator to
obtain level flight with varying motor speed and
wind conditions.

The ultimate in control is provided by multi
svstems which incorporate full proportional con-
trol of rudder, elevator and ailerons. In most
cases, these systems combine pulse and on-off
multi channel techniques. They are complex and
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expensive and are certainly not recommended for
the beginner.,

Radio Equipment

Many amateurs will be interested in the radio
crquipment used in r.c. even if the foregoing dis-
cussion of control systems was not their “cup of
tea.”” Unlike the amateur communication case,
c.w. operation is almost never used today for con-
trol purposes beccause of its susceptibility to
QRM. Tone modulation is used in all types of
control systems; this allows the narrowing of re-
ceiver bandwidths and makes the receiver (and
henee, the control system) somewhat insensitive
to c.w. and voice interference. Multichannel sys-
tems using reed-type relays as decoders are par-
ticularly good in this respect. The bandwidth of
cach of their channels is 20 to 30 cycles per second.

Radio-control transmitters are gencrally low-
power m.o.p.a. types. The Citizen-Band limit
is 4 watts, but most transmitters have less than
one watt of input to their final stages. Fig. 5shows
the circuit of a typical tone transmitter designed
by Phil Kraft (K6SQF). This transmitter is use-
ful in escapement control systems and in pulse
systems when an external “pulser” is used. Grid
modulation is almost always used to produce 95%,
to 1009 modulation of the carrier. Many systems
use superregenerative receivers which require
100% modulation of the transmitter to ensure
good range. Transmitting antennas ure gencrally
loaded whips on 27 Me.; quarter-wave unloaded
antennas are most often used on 50 Mc. The au-
thor (and a number of others) prefers the half-
wave vertical, end-fed antenna for 6-meter trans-
mitters which sit on the ground. This antenna is

E£XCEPY AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (uf.);
OTHERS ARE IN PICOFARADS { pf. OR upt);
RESISTANCES ARE IN OHMS; K » (000,

RECT./ D.C. AMP

24 IN

;i

L
I~ ESCAPEMENT
TI046
OR
2N224

o+ ¢ 10

tooo

Fig. 6—The Kraft transistor superregenerative receiver. This receiver and the transmitter of Fig. 5 were designed by
Phil Kraft, K6SQF. Values are for 27 Mc. Several similar receivers are commercially available for the 6-meter amateur
band. Receivers of this type are highly sensitive, and small in size and weight. Ground range of over 1200 feet is ob-
tained using a transmitter of about 1-watt input to the final stage. Because most transistor superregens tend fo overload
easily, low transmitter power is very desirable. Fixed capacitors of decimal value are ceramic; others are silver or NPO
ceramic. Polarity indicates electrolytic. Resistors are Y4 watt. Audio transformers are ultraminiature transistor types.

Li—5Ya turns No. 26 on Ya-inch iron-slug form.
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EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (wt.);
OTHERS ARE IN PICOFARADS { pf. OR pput);
RESISTANCES ARE IN OHMS; K = 1000,

AUDIO AMP
CKS522AX OR 6088

0.5 pf.
51 Me.

K]
10
TO
ACTUATOR

Kol} I

% RED DOT NEXT
TO PIN I ] B

o

P,

LSv.

4 -
22.5V.

Fig. 7—Schematic of the MacTone receiver. This receiver was designed by Howard MacEntee, W2SL. It is a hybrid

using both tubes and transistors. It is particularly interesting because of its tuned audio circuitry which makes it relatively

immune to noise and other forms of interference. W 2SI has written a great deal on the subject of radio control. He edits

the column on r.c. in The American Modeler. His counterpart on the staff of Model Airplane News is Ed Lorenz. Fixed

capacitors of less than 0.001 uf. are silver mica or NPO ceramic; others are disk ceramic except where polarity indicates
electrolytic. Resistors are V4 watt.

Cila—Values selected to resonate at modulating fre-
quency of transmitter.
Ki—S.p.d.t. 5000 to 7500-0hm d.c. relay.

not unduly long und is fed from a parallel-tuned
resonant circuit coupled to the tank circuit. It
appeurs to radiate very well and the trunsmitted
signal and tuning are not affected by hody
capucitunce as they are when o quarter-wave
antenna is used.

Most receiver circuits in use today are transis-
torized to some cxtent. 'I'he receiver shown in Fig.
6 is a Phil Kraft (K6SQF) design und is typical of
many available today for use in ultralight air-
planes. This receiver measures one by two inches
and is about one inch high; its weight is about
one ounce. 1t is designed to drive an escapement
directly without un intermediate relay.

The only problem that seerns inherent in trans-
istorized superregen recceivers is overloading.
Even with a !4-watt transmitter it is necessury
to be 25 to 50 feet from the transmitter to get
reliable control action. The airplane shown in Fig.
2 suffers from this trouble and, on occasion, has
almost spun in from direetly overhead when the
control locked up because of overload. Switching
the transmitter off neutralizes the controls and
allows the airplane to flv out of the range of
overload.

" Fig. 7 shows u hybrid vacuum tube-transistor
receiver designed by Howard McEntee, W2SI.
‘I'his receiver has specially-designed narrow-band
audio eircuits which make it less susceptible to
(QRM. All superregen reccivers sutfer from in-
herent broadband front. ends. Their simplicity,
high sensitivity, and inherent automatic noise-
limiting action offset their lack of selectivity un-
der conditions where little QRM is experienced.
For erowded conditions and optimum receiver
bandwidth under any conditions, the super-
heterodyne cireuit is preferred.

Many superhets are avuilable for r.c. use, but

°
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Li—18 turns No. 28 enameled on ¥%¢-inch iron-slug form,
tapped at 6 turns from plate end. (CTC LST form).
Ti—Subminiature audio transformer.

the one illustrated in Figs. 8 and 9 is among the
most advanced. This receiver wus designed by
Jack 1), Fisher (K9YRS) and features Clevite
transfilter couplers in place of i.f. transformers.
The receiver has oue adjustment: mixer tuning.
This receiver, like most other airhorne r.c. equip-
ment, is very light-weight aund rugged. The elee-
tronic equipment comes through, even in the
scverest crashes, with only minor damage.

Some Points of Interest

Reliability is the most important factor in
radio control of model aircraft. ‘I'he control sys-
tem should perform faultlessly on the ground with
the motor running for many operations of the
controls. The aircraft should Hy well without
control. Don't expect the control system to cor-
rect. for warps in the wings and tail surfaces.

The range of normal Hying is limited to 500 to
1000 feet, bheyond which yvou ecan't casily tell
whether the airplane is going toward you or away
from you. Most receiver/transmitter combina-
tions {even with less than 0.1-watt output) will
give reliable control to about one mile.

The coust of a basic system is up to you. The
range is from $70 to $1000, depending on how
much work you want to do yourself and how
complicated a svstem you want to become in-
volved in. Most of the equipment may he
treated as a long-term investment.: it ix reusable
in other airplanes and has resale vulue. Also, the
investment need not be made all at one time. It
will take time to build the airplane, install the
iotor and control system, build the transmitter,
and cheek the system out. The cost of & beginner's
rudder-only system might he estimated s
follows:

QST for
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EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (wf.);
OTHERS ARE IN PICOFARADS { pf.ORmut);
RESISTANCES ARE IN OHMS; K r 1000.
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Fig. 8—Schematic of the New Haven Electronics solid-state &-meter superheterodyne receiver shown in Fig. 9. This
receiver was designed by Jack D. Fisher (KPYRS) and features crystal-filter interstage coupling. Sensitivity is 1.5 micro-
volts, selectivity 5 ke. at 6 db. down. High audio selectivity is obtained by the use of a tuned-reed relay. Note that this
receiver has only one adjustment, the antenna coil. Fixed capacitors of decimal value are disk ceramic; others are silver

mica or NPO ceramic unless marked with polarit
FLi, FLz—Crystal filter {Clevite TO-01A).
Fla—Crystal filter (Clevite TF-O1A).
Ki—Multituned-reed relay {only one pole shown).
Li—6% turns No. 22 enam., tapped 4% turns from an-

Airplane
Airplane kit $ 6.00
I*inishing materials and extras
(wheels, ete.) 5.00
Motor 10 00
lEscapement .00
Receiver kit (transistorized) 14.00
Batteries 1.50
$44.50
Tranamitler
Kit $20.00
Batteries 3.75
$23.75
Ectras
Motor starting battery $1.25
Iuel (pint) .85
‘F 2. 10
Total ‘570 35

Experience i8 absolutely necessary if you in-
tend to build and fly a radio-controlled airplane.
The experience is particularly necessury in the
model-airplane part of the project and may be
*“horrowed” by enlisting the help of a friend who

Fig. 9—The New Haven Electronics superhet

receiver. (See Fig. 8 for circuit diagram.)

This receiver weighs 1.8 ounces exclusive of

its case, which adds about one more ounce. It

measures 2%s by 1% by 1Y% inches. This is a fine

example of the highly reliable equipment
available for r.c. use.

September 1963

y which indicates electrolytic. Resistors are Y4 watt.

tenna end, wound on CTC SPC2-D-4L form.
Ti—Subminiature transistor interstage audio transformer
{NHE, special).
Y1—Third overtone crystal.

is experienced in building und flying frec-flight
or radio-controlled models.

Complication should be uvoided at all cost in
vour initial model. Tt's exciting to think about
bomb dropping and aerial photography, but the
thrill of just making your model return over the
launch point and pass over your head is one that
you will never forget. Most umbitious, compli-
cated, first r.c. projects never get completed.

It is not unusual for an amateur to cutch the r.c.
fever. Usually, when this happens (and he doesn’t
have some good counsel) his results reflect a lot
of amateur radio and very little r.c. model-
airplane experience. He is liable to show up at the
flying field with a 50-watt transmitter powered
hy a gasoline generator and using a portable
beam antenna. His plane will have haywire con-
trol of everything from a iissile launcher to
bomb-hay doors, and it will have the flying
characteristics of a cement block. To he sure, this
is an exaggeration, but we caunot emphasize




enough the advice of 1) getting together with
someone who knows about r.c. airplanes before
vou start any r.c, project, and 2) starting out with
4 simple project that has u high probability of
success. Happy landings! [asT—]
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Appendix

‘This appendix includes material for those who wish to
find out more about the r.c. hobby. Clubs. books and peri-
odicals that provide more detailed information are covered.

Clubs:

Local clubs can be located by contacting a hobby shop
that caters to model-airplane hobbyists.
Nationwide, the Academy of Model Aeronautics, 1025

.

C'onnecticut Avenue, N.W., Washington 6, D.C., is the
ARRL of the model-airplane hobby. Membership in this
organization includes insurance coverage for daruuge that
may be cuused by the member’s model airplane.

Books

R/C I'rimer by Howard G. McEntee, published by
Kalmbach Publishing Company, Milwaukee 3, Wiseconsin;
ti8 pages; $2.00 postpaid.

Radio C'ontrol for 8odel Builders, John IY. Rider, publicu-
tion No. 235; 232 pages; $4.25.

Buest of Grid Leaks, Ace Radio ("ontrol publications, 3t~
page brochure slanted at the beginner; $1.00.

Model Radio Control by li. L. Safford, Jr.; Gernsbuack
publication No. 108; $3.95.

R/C Handbook by Howard G. McEntee; Gernsback pub-
lication No. Y3; $4.95.

I'un with Radio-Controlled Models by E. L. Safford, Jr.;
(iernsback publication No. 108; $3.95.

The books listed above are stocked by hobby shops, elec-
tronic-parts suppliers or may be obtained from Ace Radio
Control, Box 301, Higginsville, Missouri,

Periodicals

American Modeler, published bimonthly by the Condé¢
Nast Publications, Inc., 420 Lexington Ave., New York 17,
N.Y.: Howard G. McEntee, W28I, Radio Control editor.

Flying Models, published bimonthly by Rajo Publications.

nc., 215 Park Avenue South, New York 3, N.Y.; Ted
Strader, Radio Control editor.

Grid Ieaks, published bimonthly by Ace Radio Control,
Box 301, Higginsville, Missouri. Devoted entirely to radio
control. 6 issues, $2.00.

Model Airplane News, published monthly by Air Age,
Inc., 551 Fifth Ave., New York 17, N.Y.; Edward J. Lorenz,
radio control editor,

‘&-Straysas

Six hams got together during a recent RCAF inspection at

Communications Unit in Halifax, Nova Scotia. Pictured, left

to right, are VE1s AFB and AHQ, VE30OJ, VE1s AJE, AHZ,
and ABC.

WA9DHL claims to be the biggest ham of all ——
he's six feet, scven inches tall and weighs three
hundred pounds.

A Hawaiian amateur of Japanese descent,
KHG6FF, vilified as a spy and traitor after bombs
full on Pearl Harbor, has been honored by the U. S.
Navy for the service he performed as a radio
operator during World War II. David Kiyo Eno-
moto disappeared into the hills near Puuncne,
Hawaii, for fiftcen months after the outbreak of
the War. There he took the outh of allegiance and
became the only radio link to the outside for the
Puunene Naval Squadron. Even his friends, mean-
while, began to suspeet that he was hiding out and
spying for Japan. Enomoto has been presented
with a certificate naming him an honorary naval
communicator.
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The Aruba Amateur Radio Club, Netherlands.
Antilles, has announced u new award. It's the
Aruba Ariba certificate, given for working three or
more members of A.A.R.C. after January 1, 1963.
More details available from A.A.R.C. Awards
Manager, P.O. Box 273, San Nicolas, Aruba, Nether-
lands Antilles.

(Care to play radio rummy? If you work certain
members of the (‘entral Radio ("lub of Hungarian
Amateurs, and ask them for their special *rummy
pame'’ QSLs, you could win this handsome award.
Send s.a.s.e. to the Central Radio Cllub, P.O. Box
185, Budapest 4, Hungary, to get full information
on the “ Rummy Game in the Ether’ award.

How many of Africa’s new countries can you
name? Did you know that Ouagadougou is now a
national capital? What's the population of Cam-
bodia? These facts and others about new nations
of the world are found in the new government
publication, Profiles of Newly Independent States.
The Superintendent of Documents at the United
States (Goverument Printing Office, Washington
25, D. (., will send you this booklet, including a
world map, for 25c. It's the first of a series which
will deal with sovereignty of the world’s land and
sea areas. A good aid to DXers who waut to keep
up with the newly-independent countries.

e ]

WORXK tells us of smiling when he saw a truck
with Missouri license RST 599. Better yet, he says,
the truck helonged to a brick and stone company.
Obviously a visible ease of “‘ coming in like a ton of
bricks."”

QST for



1963 VE/W Contest Announcement

September 28-29

HE Montreal Amateur Radio Club again
Tinvites all W and VE stations to participate

in the 1963 VE/W Contest to be held from
2300 GMT Saturday, September 25, to 0459
(3MT, September 30.

A “CQ VE” by a U.S. station alerts the VEs,
while VEs try to raise Ws with a “CQ W.” Ex-
chunge contact serial number, RS(T) report, und
ARRL section. Yukon-N.W.T. (VE8) counts as a
separate. multiplier. Ezample: W4SVJ called
VE7EH, who sends “W4SVJ de VE7EH NR &
579 BC K, and W4SVJ replies with “VE7EH de
W4SVJ R HR NR 7 589 GA K.”

Follow the log sample shown below. Please
don’t write to ARRL or MARC for Jog forms, as
they ure not available. The over-all contest win-
ner carns # handsome trophy, with certificates
going to the top scorer in each ARRL section.
The MARC wishes to emphasize that “This is
NOT an endurance contest. It is strictly a one-
man operation, no tapes, automatic calling de-
vices, ete. The contest was sponsored initially to
foster friendly relations between American and
('anadian hams and we'd like to keep it that way.
Secondly, W’s are asked not to send self-addressed
stamped envelopes for return of logs. U. S. Post-~
age cannot be sent through the Canadian Post
Office us outgoing mail. You fellows in Vermont,
(Canal Zone, Wyoming, Idaho, Kentucky and
Sac. Valley, let's get with it —turn in your
W/VE logs.”

Check the rules which follow very carefully.
"l'o be eligible your log must be in the hands of the
MARC Contest Committee by November 15.
Mail logs to Mrs. G. H. Webster, 1550 Erin

Rules

1) Any single-operator station in the 73 ARRL Sections
may participate. Yukon-N.W.T. (VES8) also counts as a
separate multiplier. An amateur may enter as mobile, port-
able, or fixed, but iu only one category. Multiple-operator
stations are not eligible to compete.

2) All contacts must be made during the period from 2300
GMT Sept. 28 to U459 GMT Sept. 30, with & total operating
time of no more than 20 hours for each entry. Times on and
off the air must be clearly shown in the log.

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

1) The exchange consists of a QSO number, RS or RST
report, and ARRL Section. Example of W4SVJ's message
to VE2NI: *“ VE2NI de W4SVJ NR1 579 Ga."

5) Scoring: Count two points for a comnplete exchange of
information; incomplete contacts do not count (no frac-
tional breakdown of the two points per QSO). For final
score, VE/VO stations will multiply their total eontact
points by the number of ARRL sections worked in the
1J.S. and Possessions, and then by the appropriate power
multiplier listed below. For tinal score, W/K amateurs will
multiply their total contact points by the number of Ca-
nadian areas (max. of 10; VE1-VES8 plus VO and VEg),
then by 6.6 (ratio of U.S.-to-(‘anadian Sections), then by
the appropriate power multiplier, and then by a 2.5 provi-
sional muitiplier (based on the ratio of 1J.8.-to-Canadian log
entries received in previous contests). All stations using
power inputs of 30 watts or less receive a power multiplier
of 2, those using from 31 through 100 watts receive & power
multiplier of 1.5. and those using over 100 watts receive a
power multiplier of 1.

6) Each entry must be accompanied by the following
signed declaration: T hereby state that my station was
operated strictly in accordance with the rules of the contest
and governmental regulations, and I agree that the decision
of the contest committee of the Montreal Amateur Radio
Club, Inc., shall be final in all cases of dispute.’

7) To be deewmed valid, all entries must follow the form
shown in the sample log and must be received no later than
midnight, November 15, 1963. They should be sent to Mrs.
(1, H. Webster, 1550 Erin Place, Dorval, Quebec, Canada.

Place, Dorval, Quebec, Canada. &7
LOG, 1963 VE/W CONTEST
W4SVJ LW, (ia.
Call.......... Ceeees C.W., Phone, or Both........ e ARRL Section. .. .. e
Date/Time | Time ] New
Onor Off of NR My RST | My | Freq. | Emis-| Power | NR His RST His | Sects.|QSO
Air (GMT)] QSO | Sent Stn. Sent | Sect.| Band | sion | Input |Revd. Stn, Rcrd. | Sect. } Wkd. |Pts.
Sept. 28
On 2300 | 2300 W4sSVJ | 579 | Ga. | 3555 | Al 75 1 VE2NI 599 | QUE 1 2
- 2301 2 “ 569 ‘o o ‘“ 2 VE3BFF | 579 | ONT 2 2
‘“ 2302 b 579 “ “ « 1 VE20C 579 | QUE - 2
o 2313 4 ‘“ 5549 “ 7010 “ 3 VEIEK 579 | MAR 3 2
Off 2315

‘Total Operating time: 15 min.

be final in all cases of dispute.

Bands used: 3.5 & 7 Mec.

Signature.........

3 sects., 8 pts.

Claimed score: 4 QSOs X 2 (points per contact) X 3 (different sections worked) X 6.6 (section-balancing multiplier
for all W/K stations) X 1.5 {power multiplier for 75 watts input X 2.5 (provisional multiplier for all W/ K stations
based on ratio of U. 8.-to-Canudian iogs previously entered) = 544,

1 hereby state that my station was operated strictly in accordance with the rules of the contest and governmental
regulations, and I agree that the decision of the contest committee of the Montreal Amateur Radio ('lub, Inc. shall

Call...ouis,

bees ettt e

September 1963
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This field full of phased log-periodic antennas
was used by the author to obtain reflections
from the moon in the 10-meter band. In case
you'd like to duplicate the feat, the array is
1200 feet long and 75 feet wide.
It has a gain of 27 db.!

"The Moonbounce Problem,
28 Mec. and Up

Basic Facts for Determining Equipment and Antennas
Needed for Lunar Communication

BY H. T. HOWARD.,* W6UGL

amateur interest in moonbhounce communi-
-ation, by presenting the basie parts of the
problem, such us noise figure, path loss, and au-
tenna gain, in familiar terms. Once these busic
fuctors ure understood, they can then be applied
to cquipment and antenna design for communica-
tion via the moon or man-made satellites.
Moonbounce was uccomplished on ten meters
several months ago at this station with about 1
kw. p.e.p. single sideband, using the arrav of 48
log periodics shown in the tirst photograph. The
array is 1200 feet long by 75 feet wide, and it has
a gain of 27 db., over the range of 20 to 65 Me.!
T'he beam produced is approximately 114 degree
thick by 30 degrees in azimuth and ean be placed
to intereept the moon or sun track for about two
hours each day. Power is distributed in the array
with open-wire line, and tapered sections to main-
tain the wide bandwidth, and in the usual opera-
tion each antenna handles from 5 to 10 kilowatts.

Tlm purpose of this article is to stimulute

"t Radioscience Laboratory, Stanford Univensit&, Stan-
ford, Calif.
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A circuit diagram of the array would look like a
corporation organizuation chart; that is, it starts
with one feed line and progressively branches
down to the individual antennas which are spe-
cially designed and built log periodies, exch hav-
ing a pair of 40-foot booms and u total of 4%
elements.

At cach power division point there is & movuble
tap arranged 8o that the relative phasc between
antennas is completely adjustable. In practice,
the phasing is changed each day to follow the
moon's elevation. It takes two men with wrenches
and a jeep about two hours to move all of the
tups. The array is normally used with o 300-kw.
{(600-kw. p.e.p.}c.w. transwitter for radar studics
of the solar corona and the ionized regions be-
tween the earth and the moon.!

The seleetion of ten meters for the moonbounce
experiment mentioned above avoids controversy

1 Research supported by the Klectronics Research Diree-
torate of the Air Force CCambridge Research Laboratories,
Bedford, Mass., under contracts with Stanford University,
Stanford, Calif,

QST for



aver the use of large nonprivate antennas for
v.h.f. records. Six or possibly fifteen meters
might yield similar results if tried. ‘The whole
idea, though, is to demonstrate that the absolute
minimum antennas for h.f. and lower v.h.f. moon-
bounce arce ridiculously laurge for individual
construction.

Since the array is linearly poluarized, Faraday
fading is a very important consideration,? and
the unrccommended expedient of whistling into
the microphone wus used, until the signal faded
up to a usable strength. Then the call was signed
in voice and, with the help of some imagination,
was received 214 seconds later. The usc of circulur
polarization will reduce fading, and is certainly
required for any scrious v.h.f. lunar-communicu-
tion attempt.

The trick of ten-meter moonbounce points out
several facts that will become obvious us you
read further. First, station equipment needed
for moonbounce on our lower bands is n mini-
mum, snd commercially availuble, but the an-
tenna required is gigantic. Second, cosmiie noise
and ionospheric effeets play a large role below
about 100 Me. With increasing frequency, the
antenna becomes physically smaller, but the re-
ceiver and transmitter must be the best that
amateur ingenuity cun produce.

The uverage loss in decibels for the carth
moon-carth path, assuming 500 watts of r.f.

power at the antenna terminals and a moon re--
Heetivity of about 7 per cent, is given in Fig. 1.
Path loss will vary approximately = 1 db. during -

each month as range to the moon changes.® Moon
reflectivity is currently the subject of severul
scientific investigations, and while retlectivity
appears to be higher at frequencies below 450
Me., and is perhaps lower above that frequency,
the tigure given should be accurate enough for
a first approach to the problem. If the transmitter
power at the antenna terminals is less than 500
watts due to feed-line losses or other practicul

considerations (such as money) this path-loss-

number should be increased by the number of db.
difference.

The next problem is that of receiver noisce.

Hggure and sensitivity. Fig. 2 is a plot of cosmic
noisc vs. frequency, presented to give the equip-
ment, designer an idca of what is needed for a
front end. The min and mwe lines show the sky
temperatures and minimum usable noisc figure
thut ean be expected when the antenna is directed
toward the coldest and hottest portions of the
sky, respectively. This variation is easily ob-
servable even with simple equipment and is a
good method of checking antenna and system
performance.t Fortunately for the communica-
tions problem, larger arcus of the sky are cold
thau arc hot.,

Below about 1000 Me., cosmic noise is the

? Nyee, “The Appearance of the Aloon at Radio [re-
quencies,'” QST, May, 1961,

3 Pettengill, ** Lunar Studies.” Lecture notes presented at
course on Radar Astronomy, summer session 1961, Massa-
chusctts Institute of Technology, Cambridge, Mass.

4 Downes, “A Simple Radio Telescope,” Sky and Lele-
scope, Augnst, 1962,
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REFLECTIVITY AND 500 WATT TRANSMITTER
OUTPUT

Fig. 1 —Moonbounce-path loss vs. frequency.

dominant factor and varies with the portion of
the galaxy observed. It ean he scen that being
cosmic-noise-limited, that is, having the feed-
line loss and receiver-noise contribution less than
the cosmic noise, at all times, is an engineering
feat nearly impossible at 220 Me. and higher,
with the present state of the art.

Before going further, it is necessury to clear
up some coufusion conecerning receiver sensitivity
and noise figure that has arisen because of im-
proper use of the relation:

Ideal receiver sengitivity = k7B
where
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Fig. 2—~Cosmic and water-vapor noise limits vs. frequency.

21

EQUIVALENT NOISE FIGURE (decibels)



NCISE FIGURE (decibeis)

~190 ~I8o -170

IDEAL RECEIVER SENSITIVITY (decibels
below one watt) FOR 100 cps BANDWIDTH

Fig. 3—Ideal receiver sensitivity vs. noise figure.

k is
joule/*K

I is temperature in degrees K

B is bandwidth in c.p.s.

If one uses room temperature of 290 degrees K,
then it can be shown that:

Tdeal reeeiver sensitivity (--dbw.) =

204 db. =10 log B —db. noise tigure.

This relation is correct for systems with noise
figures greater than 3 db. (system temperature
wreater than 290 degrees K), but needs revision
to be correct for present-day low-noise amplifiers.
By using an equivalent system temperature for 7'
instead of 290 degrees K, we can still satisfy the
IRE definition for noise figure and be consistent
with present practice. All of this is simply saying
that it is possible for u directive antenna and
receiver at u.h.tf. to look ut a portion of the sky
that i8 colder than 200 degrees K.

Boltzmann's constant, 1.38 X 10-**
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RECEIVER SENSITIVITY (decibels below one
watt) FOR UNITY SIGNAL TO NOISE RATIO,
MINIMUM COSMIC NOISE LIMIT

Fig. 4—Receiver sensitivity vs. bandwidth for the various
amateur bands.
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A plot of the above interpretation for a re-
ceiver with a 100-cycle bandwidth is shown ih
tig. 3. There ure some surprises in this graph that
arise from proper use of noise figure. For instance,
un improvement in receiver noise figure from 3
db. to 2 db. improves rcceiver sensitivity not just
i db., but nearly 3. Cioing from a 10-db. crystal
mixer to a 2-db, paramp yields a sensitivity im-
provement of 12 db. 'This makes it pretty obvious
that the hest possible noise figure and the lowest
possible line losses are all important, at frequen-
eieg where system noise is greater than cosmic
noise.

Fig. 4 uses the information of Fig. 2, and
agsumes that the system performs to the lower
cosmic-noise limit. It shows what receiver sen-
sitivity to expect in cach case, for unity signal-to-
noise ratio with various bandwidths. If the system
is not cosinic noise-limited, the uumber obtained
from Fig. 4 should be decreased by the number of
db. difference between the ideal case of Fig. 4
and the actual system. Again, both noise figure
and transmission-line loss enter here. The number
from Fig. 4, as modified by reality, is the receiver
sensitivity in decibels below 1 watt, and can be
added algebraically to the path loss of Fig. 1 to
obtain the two-way antenna gain necessary.

For example, sclect 1296 Me. and assume a
parametric-amplifier front end with a 2-db. noise
figure ¥ and 2 db. of feed-line losses. From Fig. 1
the total path loss is 244 db. and from Fig. 2 the
aystem is definitely not cosmic noise-limited.
Example:

Fig. 1: Potal path loss for 500

watts power output 244
Feed-line loss 2
246 db.
Fig. 4: Cosmic-noise-limited
receiver sensitivity (500
c.p.s. bandwidth) —187 dbw.

Recciver n.f. = 2 db. = 170° K
Line loss = 2db. = 170° K

Fig. 2:

Cosmic noise = 0.5 db.
Difference between
0.5 db. cosmic noise
and 3.4 db. actual re-
ceiver system

Tig. 3:

B -~ 545dh.

This is the antenna gain required at each sta-
tion for unity signal-to-noise ratio in u 500-c.p.8.
handwidth, but as W1FZJ has pointed out,® the
ear ecan be a narrower filter if properly trained.

(Continued on page 15.4)

% Troetachel and Heuer, '\ Parametric Amplifier for
1296 Me,,” QST, January, 1961,
6 larris, " The World Above 50 Me.,” QST, June, 1961,
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The Bugless Bug

An Electronic Key Designed for
Convenience and Reliability

BY GILBERT L. BOELKE,* W2EUP

impressed with the sound and feel of an

slectronic keyer (or bug). The precisely-
formed characters and sending easc afforded by
this type of device are quite convincing. How-
ever, the feel of perfection is not often backed up
by a foolproof design. As some disillusioned op-
erators have discovered, an ideal electronic bug is
difficult to realize. An ideal bug is not necessarily
any different in the manner of operation, but it
is necessurily a convenient and reliable piece of
equipment.

Most keyers occasionally make an error. The
beginning operator, through unfamiliarity, will
usually be unable to distinguish between his own
sending errors and those made by the bug, since
the error usually is not immediately repeatuble.
One unit the author has used would send for hours
without an error, but inevitably some kind of u
timing error would creep in. Nothing can be more
frustrating to troubleshoot. Another shortcoming
commonly encountered is dependence on line
voltage. This is one which will spoil your first
Field Day unless you are prepared to revert to «
conventional semi-automatic key, or arc lucky
enough to have good line-voltage regulation.

(Clonvenience is another important factor.
Usnally au electronic unit requires a line cord
and a.c. power. This is decidedly inconvenient
and sometimes becomes a shock hazard, since if.
is always operated in conjunction with other
electrically-operated gear. There are bugs de-
signed for baitery operation —— usually transistor-

!.'r first try, most amatcurs are favorubly

' *S}lvania Electronic Systcms,wl-lbb \Velirle Dr., Buffaln
21, N. Y.

S A e

Special features of the electronic |
key described here include small
size, low baitery drain, minimum
adjustments, rugged construction
and solid-state circuitry. As the title
implies, the author has probed the
reasons for frequent erratic per-
formance in earlier designs. His
findings are reflected in the circuit
described here.

P

. e TS

ized— but the batteries are usually large, cx-
pensive, short-lived, or any combinution thereof.
Some of the transistorized units have no pro-
visions for stabilizing aguinst temperature varia-
tions.

The electronic bug shown in the photographs
was designed to improve the reliubility and con-
venience factors, without considering the cost.
Nevertheless, a similar unit could be constructed
for less than $25, using currently-ayailable com-
ponents without depending on the junk box for
purts. [t meuasures just over 5 by 3 by 114 inches,
excluding paddle, and contains a mercury-buttery
supply. Idling life of the batteries is » minimum
of three months, ii you leave the switch on coun-
tinuously. If you send for a solid half hour per
night, seven nights a week, 52 weeks per year,
one set of batteries will last more than 214 yeurs.
It operates over a temperature range of approx-
imately 10 to 110 degrees F. Since the maximum
power required is less than 0.075 watt, self-
heating from internal dissipation is virtually
nonexistent. It forms self-completing dits and
dahs (plus spaces) which are initiated by the
action of the lever, rauther than being controfled
hy a free-running time base. The first dit or dah
of a string is always the same length as succeeding
oues of a string,

KErratic operation is usually caused by erratic
nmaking or breaking of the lever contacts. In
conventional bugs this mukes no difference, other
than a slight click on wmake and break. In an
electronic bug it is disastrous because of the high
speed of the circuits. Even the best contacts are
not good enough to guaranter foolproof operation

Fig. 1—The "'Bugless Bug'’ is completely self-

contained in an enclosure measuring 3 by 5 by

12 inches. The speed control (the only control

required) is fo the left ,and the on-off switch
is to the right of the key lever.
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Fig. 2— Cireuit of the ''‘Bugless Bug.'’ Capacitances are in uf. and resistances are in ohms. Resistors are Y4 watt. Capacitors
are ceramic except those marked with polarity, which are electrolytic; TA indicates tantalum. Components not listed
below are labeled for text-reference purposes. NOTE: Either 2N107s or 2N591s may
be used for Qs, Q4, Qa and Q7.

BTi—Four 3400 ma.-hr. mercury cells (Mallory RM-4R).

CRz—Zener diode (Texas Inst.).

Ki—$.p.s.t. relay, 1000-ohm coil; see text (Sigma 4F-
1000-SIL).

of electronic bugs unless the circuit is specially
designed to overcome this problem. This can be
easily demonstrated:

Cl'onnect a high-resistance potentiometer across
the contacts on ecither the dit or dah side. {The
registance should be high enough to avoid trig-
gering the circuit at the maximum-resistance
setting.) Now, gradually reduce the resistance
and observe what happens. If it is up to the
standards of this bug, it will do absolutely noth-
ing until, at a certain resistance setting, it will
suddenly start to form u string of perfectly
timed and spaced dits or ahs, depending on
which contacts are being tested.

Both the dit-dah ratio and the keying weight
are fixed by the design, although some adjust-
ment of keying weight is possible at high specds
by mechanically adjusting the relay or by adjust-
ing the value of the despiking resistor. Once this

24

Ri—Miniature linear-taper control (Mallory MLC54L).

S1—S.p.s.t. toggle switch.

Ti—10,000-chm to 2000-ohm transistor transformer
(Olson T230, Stancor TA-35 or similar),

adjustment is made, keying weight will be correct
at all speeds.

Circuit Description

The circuit is shown in Fig. 2. When the key
is depressed to the dit side, the transistor switeh
(Q1) saturates, applying full battery voltage to
the blocking oscillator. The blocking oscillator
(()2) generates pulses at i constant rate which
depends on the setting of speed-control Ry. These
pulses, shown in Fig. 3 as waveform A, ure of
short. duration compared to the duration of a dit.
The blocking oscillator triggers a Hip-flop (Q3(4)
which changes state upon the arrival of each
blocking oscillator pulse. { Hereafter when a flip-
flop is referred to as being “off,” it will indicate
that it is in the idle state — as when the bug is
idle.) Waveform B shows the resulting output of
/717y, This output is fed through an emitter fol-

QST for



(A)

Fig. 3—Waveforms at various points in the (B)
circuit as described in the text,

(c)

(D)

lower (Qs), which drives the transistor switch
(Qy), closing the reluy to form a string of dits.

Notice that the blocking oscillator output is
fed to Qg us well as £F ;. Without this connection,
it is possible occasionally to get a shortened dit
because of erratic key-lever contact. With this
connection, whenever a blocking-oscillator pnlse
is started, it feeds back through Qg to @y, holding
battery voltage on the blocking oscillator until
the dit is completed. Thus, the blocking oscillator
can never produce a ‘“substandard’ puise be-
cause the feedback path through Q¢ and Q,
always supplies full voltage as soon as any pulse
large enough to trigger FF, begins to form.

For a dah, the key lever turns on @, through
('R and CRe, simultancously closing the gute
(Qs). Zener diode C'Re provides a fixed voltage
drop to the base of ¢),. ‘This drop is necessary to
assure that the blocking oscillator can’t be started
until gate Qs iz closed. The blocking oscillator
and I'Fy function normully to supply u string of
dits, but in this case ulternate blocking-oscillutor
pulses flip 17y (Q6f2; ) through the gate. The out-
put. of FFy is also fed to (g through ()5, and the
combined outputs of [/ and FFy resalt in o
string of duhs, This can be seen in Fig. 3, where
waveform C represents the output of FFa and

Fig. 4—Interior view of the ''Bugless

Bug."" The mercury battery fits in the

space at the rear of the box. The

relay is mounted beneath the key-lever
mechanism.
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BLOCKING
OSCILLATOR
OUTPUT

£F,
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(DITS)

FFy
ouTéuT

FF + FFp
ouTPUT
(DAHS)

waveform D shows the result of combining B and
Cin Q.

Because of different diode voltage drops and
different transistor outputs at different times
during these cycles, the outputs fed to Qg ure not
exactly constant. In (g this variation presents no
problem because € is sutficiently overdriven. If
this voltage were fed back to sustain the blocking
oscillator directly for self-completion, the block-
ing-oscillator timing would vary. By providing
feedback through i, an absolutely constant
voltage is maintained. since the saturation drop
of ¢, is independent of drive current as long as
saturation is maintained.

The 5000-ohm resistor across the relay coil is
neecessary to swamp out the inductive “spike”
generated by K. Adjusting the value of this
resistor will not only change the wmplitude
of the spike, but it also controls the drop-out
time of the relay, for adjusting keving weight.

The diagram shown in IFig. 2, an exact sche-
matic of the author’s unit, muy be modificd with
lower-cost. components. Q2 may be replaced with

stituted, but ("R3 must be a silicon type, though
not necesgarily a IN4S3. (2 muy be replaced
with & IN704 or o I1N748, at a lower cost.
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Fig. 5—(A) is a 3/16-Inch plate of brass or aluminum to
which the front panel (B) is attached. The plate has a notch
at the center. The pivot (C) for the lever {D), a Y4-inch
square bar 1% inches long, is centered in this notch. The
pivot is a 4-40 screw passing through a threaded hole in
the lever into a bottom-tapped hole in the notch, The screw
is adjusted so as to leave a thread or two clearance be-
tween the notch and the bottom side of the lever when the
screw is brought up tight in the bottom-tapped hole. The
lever turns on the threads of the screw. Angle piece
(E) is fastened to the plate to line up with the lever.
The angle-piece mounting holes are slotted to permit
lateral adjustment. Tension screw (F), a 6-32 machine
screw, is drilled to pass wire (G), which is cut from a paper
clip. A tubular rivet (H) is centered about the paper-clip
wire and soldered to its end. The angle piece (E) is drilled
to pass the rivet shank. A Y4-inch spring (l) is placed be-
tween the tension screw and the head of the rivet, enclosing
the paper-clip wire. The spring is retained by washers at
each end. As the lever is moved to one side, the rivet slides
through the hole in E and is pushed against the spring
washer. Tension is adiusted by turning the adjusting screw.

‘The original relay at Kp was a 28-volt, non-
adjustable miniature type. However, the spac-
ing was adjusted and the contacts bent until
the relay followed fast keying faithfully. The
procedure is tricky, and it is recommended that
the relay be replaced with a Sigma 4F with a
1000-ohm coil. The 4F, though somewhat larger,
hus fullv-adjustable contact spacing and spring
tension, and will fit into the case with a rearrange-
ment of the parts.

Construction

The bug is built on a !¢-inch aluminum
base plate, measuring 3 by 5 inches, which can
he cut from an old panel. Aluminum end plates
#/16-inch thick are fastened to the ends of the
buse plate, and everything else is fastencd to the
resulting assembly. Holes are tapped in the base
or mounting of parts, and tapped holes in the

\
-~ \  WIRE
\ i D::::I
0y
TUBULAR
RIVET

SN—"’

Stationary contacts are 4-40 machine screws to which
contacts have been soldered. The outer end of the lever is
drilled and tapped for short 4-40 machine screws whose
heads are flattened. The movable contacts are soldered to
these screws. A horizontal plate of 1/16-inch aluminum is
fastened to the top edge of the 3/16-inch plate (see
photo). The drilled and tapped blocks (J) and (K) are fas-
tened against the under side of this horizontal plate. The
blocks (K) carrying the stationary contacts are insulated
by fiber washers or strips.

cdges of the end plates provide anchorage for the
cover screws. The cover is made of 0.051-inch
aluminum, bent into a U shape to fit snugly over
the assembly.

The key lever mechanism is homemade. Fig. 5
shows the essential details. When parts are com-
pleted and assembled, adjustments are made and
locked in place. With careful construction and
adjustment the lever has smooth, positive action,
and is quite rugged.

This is the first electronic bug the suthor has
used that has only one adjustment — speed —
and that has never been the cause of a sending
error in over three years. 1t is small enough to be
carried conveniently in a pocket, but solid and
heavy enough for comfortable sending,.

Incidentally, the original batteries are still in

use and going strong,.

e Strays %

The Post Office Department promises faster mail
service with the new Zip codes. Use yours when you
write League Headquarters. (Jse ours, too. It's
06111.
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On page 3% in the July ST, the price of Allied
Radio’s Llectronics Data Handbook was given as
35 cents. In the current Allied catalog, however,
its price is listed as 50 cents.

QST for



California — SCARS, BAYLARC, and the radio clubs
uf San Mateo, Oakland, Hayward, San Francisco, and the
North Peninsula will host the (ireater Bay Area llamfest
on September 21-22, Scene of the two-day sviree will be
the Edgewater Inn in Oakland. Write W6KZF for in-
formation.

Florida — The Daytona Beach ARA will host their
annual hamfest at the Sunrise and Bluebird Motels, four
miles north of Ormond Beach, on Labor Day week-
end. C. W. Langer, club secretary, sez it will be an old-
fashioned eyeball-type hamfest. And C.W.'s the man to
contact for details. Write via P.O. Box 88, Daytona Beach,
Fla.

Illinois — The Egyptian Radio Club will hold its annual
hamboree on Sunday, September 15, at the clubhouse on
the levee at the Chain of Rocks Canal near Granite City,
lllinois. Games and fun for evcryone; ample parking and
swapping space will be available. Mobiles will be talked in
on 29.64 Mec. by the club station, W9AIU. Location is 200
vards south of U.S, Rte. 66, two miles east of the Mississippi
River bridge. I'or more information, contact the club ut
Box 1300, R.R. 1, Granite City, Illinois.

Illinois — The Fox River Radio League, Inc., will
present their annual Swap and Shop pienic on September 22,
The unusual displays, swap tables and games, begin at
10 a.M, Free cotfee all day. The location is Phillips Park
un the south side of Aurora, lllinois. For more complete
details, write the club at P.0. Box 443, Aurora, Illinois.

Illinois — The Peoria Area ARC will sponsor their
annual liamfest on Sunday, September 15, ut Exposition
(iardens on the north edge of Peoria (same place as last
vear)., Lunches will be available, and coffee and donuts
are free at 10 A.M. Swap shops, exhibits, zames and
vontests will all be featured. Mail advance rexistration to
Stan Kujawa, K9JSB,
Peoria, Hlinois.

Illinois — The annual meeting and banquet of the
W9-DXCC will be held at Chicago’'s Sheraton Hotel at

1612 West Columbia Terrace, -

1 p.M., Saturday, September 14. For details, write Mac -

Reynolds, W9EVI, 664 Carvline Court, Deerfield, Illinois.

lowa— The Cedar Valley Amateur Radio Club will
hold their annual convention August 31-September 1
at the Town House Motel in Cedar Rapids. Join a thousand
other hams and ham families for two days of fun, games,
swap shops and technical features. Contact Chuck Carney
for details. The address is Box 1346, Cedar Rapids.

Kansas — No program! No registration fees! Just plenty
of eyeball QSOs, swapping, and family fun, It's the annual
swap-fest and picnic of the Arkansas City ARC, September
8 at the Lions’ Club Park in Arkansas City, Kansas. For
details, contact Hugh Metzler, KIOKA, 1026 North First
Street, Arkansas (‘ity, Kansas,

Massachusetts — The 13th annual New Ingland
IDXCC meeting will be held Saturday, September 1, in the
Girand Ballroom of Motel 128 (at Route 128 and Route 1)
in Dedham, Massachusetts. Cocktail hour will begin at
5 p.M., dinner at 7. Cost per person for a roast beef dinner,

gratuity included, is $5.00. The decadline for reservations
is September 16, Contact VW1IIZ, 18 Whittemore Street,
Concord, Mass.

New Jersey — The 15th annual hamfest of the South
Jersey Radio Association will be held at Molia Farms in
Malaga, N. J., on Sunday, September 8. Hamfest Chairman
this year is Dick Denber, K20Y W, Write via P.O. Box 316,
Haddonfield, New Jersey, for more information.

Ohio — The 26th annual stag hamfest of the Greater
Cincinnati Amateur Radio Assn. will be held on Sunday,
September 22, at Stricker's Grove, on Compton Road at
‘Mt. Healthy, Cincinnati. Early arrivals get free coffce and
donuts, and snacks will be served all day. For details and
registration, write Elmer Schubert, W8ALW, 3965 Harmar
Court, Cincinnati, Ohio 45211.

Ohio — The Kindlay Radio Club, Ine. will hold their
annual hamfest September 8 at Riverside Park in Findlay.
This is annually one of the largest hamfests in northern
Ohio. Information from Clark E. l'oltz, W8UN, 122 \v.
Hobart, Iindlay, Ohio 45810.

Pennsylvania — The Uniontown ARC will present their
14th annual gabfest on Saturday, September 7. Registration
is $2.00, and the location is the club grounds on the Old
Pittshurgh Road, 2 miles north of Uniontown. For details,
write to the club at 438 Braddock Avenue, Uniontown.

Pennsylvania — Four York County clubs are jointly
sponsoring the &8th annual York County hamfest at the
Adams County WFairgrounds in Abbottstown, Pa. on
September 1. Admission for hams is $1.50, families free.
Among the all-day events are a rummage sale, an auction,
a transmitter hunt, and children's games, Refreshments will
be available, so bring your lunch and stay a while. Contact
Dan Webster, K3BKH, 235 North 3rd Street, Columbia,
Pennsylvania, for details.

‘Texas — The Central Texas ARC will hold their 8th
annual hamfest in the air-conditioned mall of a local
shopping center (unnamed) oa Sunday, Septcmber 1.
Details from James G. Brown, W5BOO, via P.O. Box 1032,
Waco, Texas.

Washington — The Walla Walla Radio Amateur Club
will hold their annual all-family picnic and hamfest on
Sunday, September 15, at Wildwood Park in Walla Walla,
There will be a full day's program, highlighted by a swap
shop, zames, and a potluck lunch at 12:30 (club members
will bring the coffee, pop and dessert — just pack a lunch).
Registration, from 10 A.M. to noon, is free. Licensed gals:
this is the unnual meeting of the MINOWS. The talk-in
frequencies ure 29.6 Mec. and 3970 ke, Contact Pat Stewart,
W7GVC, 1404 Ruth Avenue, Walla Walla, Washingtoa.

Ontario — October 1 is the date for this year's West
Side (Toronto) Radio C'lub hamfest. This is WSRC's 25th
anniversary conclave, and festivities are planned to make it
the biggest, too. A king-size banquet, contests, games, and
more. At the Skyline Hotel, Dixon Rd. and Highway 27,
Toronto, beginning at 7:30. Tickets available from comnmit-
teemen or by mail from VE3CWN, 28 Shaver Ave., Isling-
ton, Ont ario.

W-Straysgl

Stolen equipment — stolen from the MARS sta-

tion at Little Rock AFB, Ark., recently were these -

items: 75A-4 (serial 5612), KV 664 microphones

(ser. 849668 and 32636), 755-2 (ser. 1018), Collins :

312B~4 station control (ser. 1206), 516 F-2 power
supply, (ser. 355), 32S8-2 (ser. 1022), 30S-1 (ser.
515), and a WRL rotator and brake (ser. 54107).

Contact Major Joseph Petronis, K5LIQ, MARS .

Director, Little Rock AFB, Jacksonville, Arkansas,
if you know the whereabouts of any of this gear.

Stolen  equipment — WS8HHN's  shack  was
stripped clean in Formosa last year. Among the

September 1963

missing gear -— which may have found its way back
to the U. S.— were a 758-1 (ser. 1690), a 32S-1
(ser. 1706), Collins power supply and control unit,
and a D-104 microphone. If you have information
concerning any of this equipment, notify Fr. Mec-
Causland, WSHHN/Q, Chapel #2, Forbes AFB,
Kansas.

Among the tennis greats elected to that sport's
Hall of Fame this year was Wilmer Allison, W5VV.
Allison, a Houston, Texas resident, won many tennis
laurels, including the national championship in
1930.
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Fig. 1—This looks like a typical v.h.f.

converter, but it is more than that: a

144-Mc. transverter which will handle

both transmitting and receiving con-

versions from a 14-Mc. station setup
for s.b. or other modes.

A Two-Meter Transverter

Converting To and From 14 Mc. for V.H.F. Sideband

BY ERNEST P. MANLY,* WZLHL

signals down to 14 Me., und o 14-Me. trans-

mitter signal up to 144 Mec. An s.8.b. trans-
ceiver for 20 will work beautifully with the
trunsverter, or a communications receiver and a
20-meter transmitter may be used. The 20-meter
band was picked for the couversion process he-
cause it was felt that there is more 8.8.b. gear on
20 than on any other band that would be suitable
for this purpose.

The block diagram, Fig. 2, shows how the
system works. The top line of the diagram is a
typical 2-meter counverter, with 6CW4 and
GAKS r.f. stages ihead of a 6AIKS5 mixer. Mixer
output is 14 Mec. or higher. In the middle is the
oscillator-multiplier, a 6ANS with its triode
working as a crystal oseillator on 43 Me. and the
pentode tripling to 130 Me. This is standard

*.429 10th Ave. West, Kirkland, Washington.

Tms 6-tube package will convert 144-Me.

v h.f. converter practice 8o fur. The difference is
that the sume injection stages are used for trans-
mitting. In the bottom line, the [30-DMe. energy
iy fed to 2 6AKS amplifier, and then to a 6360
transmitting mixer. The 14-Me. signal from the
20-meter sideband rig is ulso fed to this mixer,
and output is on 144 Me., with the same charae-
teristics as the 20-meter signal. Though the
trangverter idea is associated with s.8.b. in most
amateurs’ minds, it can be used with other modes
18 well.

Circuit Details

The first r.f. amplifier in the receiver side, 173,
Fig. 4, is a grounded-grid Nuvistor, Its cathode
input impedance is matched by meuns of a quar-
ter-wave section of 93-ohm coaxial line, L5 An
alternate method would be to tune the cathode
coil, and tap the antenna line down on it. These

The ““casy way>

to go sideband on a v.h.f. band is to take the output of an s.s.b. rig
on, say, I4 Mc., and heterodyne it to the v.h.f. band of your choice. If this is done at
a low power level (recommended) the heterodvne oscillator and multiplier can aleo
supply injection for a crystal-controlled receiving converter. Such a “transverter’ is
especially us‘('jul with the many s.s.b. transceivers now appearing on the market.
This one has a hot receiving converter, the oscillator and multiplier stages, and an
5.8.0. mixer with sufficient output to drive a high-powered tetrode amplificr — allin a
package no larger than many v.h.f. converters.
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matching systems give equal performance. Ciain
of the grounded-grid stage is about 10 db. The
sccond stage, Ve, is a 6AK5 pentode, with a
guin of 25 to 30 db. If cross-modulation is ex-
peeted to be a problem, a gain control could be
included readily in this stage. Both this aud the
GAIKS mixer, 17, follow conventional converter
vireuit practice.

The three parts of the transverter are sep-
arated by shields. This permits the injection to be
adjusted to the desired level, and provides isola-
tion, to kevp down spurious responseg. Output
from the 6ANS, V3, at 130 Me., is link-coupled
to the receiving mixer grid circuit, with light
coupling at each end. Noise figure of the con-
verter is under 4 db. Other tubes could be used
eyially well in the oscillator-multiplier stages,
and eurly versions of this transverter used 2
12AT7 for this purpose. The triode-pentode gives
sonwewhat more output, which is helpful in the
transmitting side.

The injection stages run at low input, for good
stability, so an amplificr stage is needed to build
up the 130-Mec. energy for the transmitting mixer.
‘This is done with the GAKS stage, 's, which also
helps to keep down the energy injected into the
transmitting mixer at frequencies other than 130
Me. Its output is link-coupled to the cuthode of
the 6360 mixer, V. Encrgy from the 14-Me.
transmitter is fed push-pull to the mixer grid
circuit, which is tuned to 14 Mec. The mixer plate
circuit is ulso push-pull, und tuned to 144 Mec.

A 22-volt zener diode, (124, is used in the mixer
cathode circuit for bias, eliminating the need for
an external bias supply. Operating conditions are
designed to keep the tubes below their maximum
dissipation rating if the crystal is removed or if
it drops out of oscillation.

Construction and Adjusiment

The transverter is built on a 7 X 7 X 0.03:-
inch brass plate. The shields are also made from
0.032-inch brass. Aluminum should work equally
well, AT %X 7 X 2-inch aluminum chassis is used
to mount the transverter, The insulated terminals
are CTC type 1581. Parts layout follows good

Fig. 3—Bottom view of the 2-meter trans-
verter. Receiving stages are at the top, trans-
mitting section at the bottom, and injection
stages in the center section. Construction fol-
lows v.h.f. receiving converter practice.
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Fig. 2—Block diagram of the W7LHL 144-Mec. transverter,
A single oscillator-multiplier section furnishes both trans-
mitting and receiving injection, to separate mixers.

v.h.f. practice, but is otherwise not. particularly
critical.

T'uning the woscillator, tripler und 130-Me.
amplifier is done hy inserting a 50-ma. meter in
the 6360 plate supply lead. The tube will draw
approximately | mu. of plate current without
drive, increasing as each stage is peaked. A grid-
dip meter may be used to check each tuned cir-
cuit, to be sure that it is on the right frequency.
Adjust the link between the 130-Me. amplifier
and 6360 cuthode for maximum plate current, 10
to 20 ma. when 130-Me. tuning is completed. A
14-Me. carrier is fed in and the 6360 grid and
plate ecircuits are tuned for maximum output at
144 Mec. The 14-Me. currier will drive the plate
current to about 40 ma. before the 144-Me. out-
put starts to flatten out. Output at 144 Me. will
light a No. 47 pilot light to near full brightness.

There will be u little 130-Mec. and 116-Me.
energy appearing in the output, too. Some form
of filter is desirable between the mixer output
and the antenna or following linear-amplifier
stages. A high-@) coaxial tank circuit with low-
impedance coupling in and out will serve this
purpose well. Adjustment of coupling into and
out of such a filter should be made for maximum

4 rmc.to
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Fig. 4—Schematic diagram and parts information for the 144-Mc. transverter. Capacitors are ceramic unless specified.
Decimal values of capacitance are in uf., others in pf. Resistors are Y2-watt composition, unless specified.

Ci, C2, C4, Cs—8-pf. cylindrical trimmer.

C3—20-pf. miniature trimmer.

Cs—11-pf. miniature butterfly variable.

Cz—-30-pf. miniature trimmer.

CR1—22-volt zener diode. (International Rectifier 1N1527)

J1, J2, Js—Coaxial receptacle, BNC type.

L1, La—5 turns No. 18, V4-inch diam., % inch long.

L2-—4 turns No. 18, 34-inch diam., 3% inch long.

L¢—1 turn insulated hookup wire, Ya-inch diam., at cold
end of La. Connect to Ly with twisted leads 2%
inch long.

Ls—35 turns No. 26 enam., close-wound on ¥-inch diam.
iron-slug form.

Ls—3 turns insulated hookup wire around cold end of Ls.

Ly—7% turns No. 20, Ys-inch diam., 16 tp.i. (B & W
Miniductor 3003).

attenuation of unwanted frequencies, rather than
maximum transfer of 144-Mec. cnergy.

A 7-144 r{. choke was uszced originally in the
6360 plate circuit in place of the 100-ohm resistor
shown in Fig. 4, but this resulted in the mixer
operating as a doubler from 14 to 28 Me., because
of choke resonance near the latter frequency. &
7-235 r.f. choke or the 100-ohm resistor will cor-
rect this tendency.

When using the circuit shown for matching
with 3-ohm cable, Fig. 4, the input coil of the
6CW4 can be tuned to 144 Mec. by adjusting the
turn spacing and using a grid-dip meter to indi-
cate resonance. Disconnecet the coaxial matching
section when doing this. All other r.f. and mixer

©
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Ls—5 turns No. 18, %4¢-inch diam., V2 inch long.

La—1 turn insulated hookup wire around cold end of Ls.
Connect to L4 with twisted leads. L+ and Ly, plus
leads, can be made from single piece of wire.

Lio—5 turns No. 18, ¥%-inch diam., V2 inch long.

Liu—1 turn insulated hookup wire around cold end of
Lio.

Li2—5 turns No. 16, ¥s-inch diam., V2 inch long, center-
tapped.

Lia—1 turn insulated hookup wire at center of Lia.

L14—33 turns No. 26 enam., close-wound on %g-inch diam.
iron-slug form, center-tapped.

Lis—2 tumns insulated hookup wire around center of Lis.

Lic—93-ohm coaxial matching section; RG-62/U, 16
inches long. See text.

circuits can be peaked for maximum response in
the portion of the 2-meter band one prefers.

Most 20-meter transmitters and transceivers
will have more than enough power to drive the
transverter mixer. A way must be found to limit
this power. Construction and use of a suitable
step-type attenuator was described by WOERU
in QST for Deeember 1959, Some transmitters
have provision for taking off power at levels be-
low thut of their output amplificrs, and such a
tap should be used, where available.

Output from the 6360 mixer is sufficient to
drive a linear amplifier with a pair of 4X250Bs or
similar tubes to several hundred watts input on
8.8.b. or c.w. [astT—

QST for



Improved Performance with a Beam-Deflection Mixer

An experimental receiver front end using two beam-deflection mixers,

A New Approach to Receiver

Front-End Design

BY WILLIAM K. SQUIRES,* W2PUL

F

Six vears ago some of the principal
weaknesses of contemporary communi-
cations receivers were outlined and a
technique for alleriating at least some of -
the ills was described !. At that time it
tras pointed out that overload and cross
modulation were serious offenders and
that **modern’ multiple-conversion re-
ceivers behaved extremely badly in this
respect. Six yvears later, most still do.

of conversion plus one (or two) r.f. stages

before any appreciable selectivity, perform
very poorly under exactly those conditions thut
ure most important, when the desired signal is
weak and the undesired signal is strong. Even
though the recciver’s stated selectivity is superb
and should be capable of rejecting the unwanted
strong signal, cross modulation and overload re-
sult in the strong signal “riding through”, often
in the form of key clicks, “monkey chutter,”
squeaks und apparent noige. Often the operatoris
unaware of his receiver's misbebavior; he ussumes
T ¢, Squires-Sanders, Inc., 475 “’a;tchung Av., Watchung,
N.'{:?nodm:m, “What's Wrong with our Present Re-
ceivers?”, ¢ST, January, 1957,

CI’TRRENT receivers, having two or three stages
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the band is that erowded and noisy. But some of
those commerciul radioteletype stations, foreign
phones, and big military signals are not even in
the amateur bands!

While cross modulation and overload are not the
only deficiencies (spurious responses, tweets, and
inadequate i.f. and image rejections are frequent
offenders), the major attention in this article will
be toward describing techniques for reducing both
of these deficiencies while simultaneously offering
o number of performance advantages.

General Principles

First, the principles outlined by (Goodman ? are
still very valid:

1) As little guin as possible before taking full

gelectivity.

2) Superb linearity in any stage preceding

selectivity.

I'o achieve (1), the ideal receiver should have
no r.f. stage und have as few conversions as pos-
sible. Then what ubout sensitivity? Image and
i.f. rejection? Oscillator radiation? We have been
taught over the yeurs that the more r.f. stuges —
and the more conversions — the better the re-
ceiver. But r.f. stuges are simply an apology for
poor mixer performance and inadequate image re-

2 Qp. cit.

31



ILF.
OUTPUT 70
FILTER
O +140
o—1
SIGNAL

INPUT
B BALANCE S p Zark
:Il:.m +25U
.
L o Zok
-#*Jz Wl
" Lo.neuT

Fig. 1—Circuit diagram of the 7360 low-level mixer
circuit,

jection, while numerous conversions make i.f.
selectivity easy at the expense of miserable cross
modulation behavior {and can cause serious
spurious and tweet problems).

T'o achieve (2), the converter, or mixer, should
be a linecar device like a clags-A amplifier, uble to
retain full linearity for big signals — us large uy
a volt! Conventional mixers perform only because
they are nonlinear (for large signals), i.e., the local
oscillutor voltage swings the tube from nearly cut-
off to nearly zero bias and no tube is linear neur
cut-oft or ncar zero bius. As long ay the signal is
very small compared to the local oseillator voltuge,
the mixer ir quite lineur; but when the signal
grows large, violent, eross modulation occurs.®

The Beam Deflection Mixer

While most of us are familiar with beam de-
Heetion tubes like the 7360, used as high-level
mixers and produet deteetors, little has been pub-
lished on their use us low-level recciver mixers.
‘T'heoreticul analysis and  experimental  work
have shown cxeeptional performance to be at-
tuinuble with proper cireuitry. ‘The tube per-
forms the mixing function by “switching” the
current cmerging from the sercen-grid region
back and forth between two plates. At the time
the beam is eentered on either plate, the tube op-
crates as a conventional Class-A pentode. Prop-
erly driven it is always in the linear region. More-
over, since the two output plates can be operated
in push-pull, the tube can be inherently balanced
against the input signal frequency * (hence, good
i.f. rejection 1.

A typicul low level mixer circuit is shown in
Fig. 1. 1t should be noted that signal is applied
to the No. 1 grid, locul oscillutor applied balanced
to the deflection electrodes, and plates conneeted
push-pull and balanced at the i.f. Used in this

3 Mow violent? At Squires-Sanders. c¢ross modulation
imeasurewments on several current high-priced receivers
showed that the hest produced serious rross modulation with
the unwanted signal 100 kc. away at a level at the antenna
of 50 millivolts. The worst simply collapsed in silence at
4 level of 35 millivolts.

4 M. B. Knight, A New Miniature Beam Deflection
I'ube”’, RCA Review, June 1960,
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way, the mixer has o conversion conductance of
one-half its gm a8 an amplifier (compared to one-
fourth for conventional mixers), Operated us
described later, the plate-to-plate output im-
pedancee is relatively low, from 15,000 to 25,000
ohms,.

7'y must be constructed for optimum bulance,
with windings symmetrical for both inductance
and capacitance to ground. Even with this pre-
caution, the effective center-tap is established by
the two identicul output capacitors ("4 und Cig,
und the Ty physical center-tup is not hypassed.
With this cuareful attention, i.f. rejections of
greater than 60 db. have been obtained, eccluding
any r.f. sclectivity. The balance is affected not
only by the current balance, set by Iy, but by
magnetic fields. If used on a steel chassis, or near
power transformers, 4 mu-metal shield is neces-
sary. ‘

While not necessary for i.f. balance, the deflec-
tion clectrodes ure also carefully balanced, and
T+ must be given a8 much cure as 7). In most
designs to dute T is resonated by the tube and
circuit stray capacities with the balance set to
optimum with the slug (not used for tuning). The
deficction-electrode balance achieves two things:
(1) it reduces mixing at local-oscillator harmonics
(and henee spurious and tweets) and (2) it re-
duces locul-oscillator rudiation since, at perfeet
balance, no oscillator voltage appears at the
No. 1 grid.

The voltages shown are optimum for bogey
73608, Certain tubes, or the presence of perma-
nent maguetie fields, muy require readjustment
of the defleetion cleetrode divider. For other plate
voltages, the deflection electrodes should be set
at 15 to I8 pereent of the plate voltage.® Apart
from attention to balance wnd circuit symmetry,
the tube is not “fussy”, und considerable varia-
tion in puarameters docs not deteriornle per-
formance.

The r.m.s. oscillator voltage ut u detlection
cleetrode can be from one to ten volts. T'he higher
voltages produce slightly greater conversion guin
but may lead to harmonic mixing problems
caused by curvature of the defieetion eleetrode
characteristics. Three volts is adequate and near
optimum. A shield across the socket (between
ping 9 and 1 to between pins 5 and 6) is useful at
high frequencies, to aid i.f. rejection und to lower
locul oscillator leakage. A complete “front-end”
bandswitched 80 through 10 meters and employ-
ing two such mixers is shown in the photograph.
The if. rejection is greater than 80 db., and
oscillator leakage to the untenna is less than 50
microvolts.

Cross Modulation Performance

Since the tube operates (as fur us input signals
are concerncd) much as o Class-A amplifier fol-
lowed by a good switeh, its cross-modulation

% One precaution: if defection-electrode voltages exceed
about 10 volts, even briefly, their secondary emission ratio
may exceed unity and ‘‘sticking”’ or blocking can occur. The
d.c. resistance in their returns should be kept low, 50,000
ohms or less.

QST for
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Fig. 2—Image rejection circuits, (A) R
Local oscillator below signal. (B) LS
Local oscillator above signal. e
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behavior is superb. With this eircuit, followed im-
mediately with a stecp-skirted crystal bandpass
filter, the following measurements were made.

Two signal generators (properly isolated and
matched to the antenna input impedance) were
used. One, the signal, was set at 2 uv.; the other,
the wnwanted, was set to 100,000 wv. ‘The front
end was tuned, of course, to the weaker signal.
Then the unwanted was tuned as closely as pos-
sible to the signal frequency until interference
was just barely discernable. Both generators were
30 per cent modulated at 400 e.p.s. With two dif-
ferent bandpass filters, the following results were
obtained :

Signal = 2uv.  Unwanted = 100,000 uv.
(+ 94 db. above signal)

Unwanted

IMlter (Frequency
Randwidth  — édb.  —~ 80db.  from Signal)
(8.8.b.) 2.5 ke. 5.0 ke. 14 ke.

(e.w.) .35 ke. 1.7 ke. 9 ke.

This means that when receiving a wealk (2-uv.)
s.8.b. signal, an unwanted signal only 14 ke. away
must be 94 db. stronger — to be just noticeable.
{That's about 89 + 60 dh. on an honest S meter).

Placing the unwanted signal 100 ke. away (to
simulate a big local, or an out-of-band commer-
cial) and increasing the level of the unwanted
until a just noticeable reduction in signal level oc-
curred (using the same filters) required 400,000
wuv. to just affect u 1-gv. signal. When the un- -
wunted signal was increased still further, it re-
quired 1,500,000 microvolts (ves, 1.5 volts), to
produce a 3-db. reduction in wanted-signal output.

With cross modulation and overload well in
hand, the next question is what kind of sensitivity,
or noise figure, cun be obtained.

Sensitivity

Although limited by outside (high antenna
noise temperature) noise on the h.f. bands, low
noise is gtill of some importance — and of course
increasingly 8o as we go above 20 Me. Theoretical
snalysis of the 7360 tube indicated excellent noise
characteristies below 30 Me. before the onset of
transit time loading, The calculated value of the
equivalent shot-noise resistance was 1500 ohms,
leading to a caleulated 5.3-db. noise figure
{ with 20-db. conversion gain)at 30 Me. Measured
noise figures are listed below:

Ireq. Ale. Noise figure, db.
20.5 5.5
21.25 44
14.25 4.3
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This results in about 0.4 uv. for 10-db.
(S + N)/N sensitivity in typical s.s.b. band-
widths on 10 meters, which is more than ade-
quate (goodbye r.f. stage!).

Image Rejection

With single conversion and no r.f. stage the
problem of obtaining good image rejection re-
mains. Either a comfortably high i.f. can be used
{d {a (3oodman), or something must be done in the
input circuit of the mixer. An cxtremely useful
technique, particularly for our relatively narrow
amateur bands is to employ an *‘image-rejection
circuit” of the types shown in Fig. 2.

When the local oseillator frequency is below the
signal, 2A is used and Ls and Cs are made series-
resonant (and low impedance) at the image fre-
quency. For any h.f. band except 10 meters they
may be set. at the eenter of the band minus twice
i.f. and left alone. Then at the signal frequency,
Ls and Cg look inductive and are parallel-res-
onated with Cp,.

When the local oscillator is above the signal,
2B is used, und Ls and (s are set at the image us
hefore, At signal frequency they look capacitive
and arc resonated by L.

As a result, a curve of impedance versus fre-
(uency as shown in Fig. 3 results, using circuit
2A. The degree of image rejection is simply the
ratio of the two impedances Zg/Zt (ignoring
antenna-coupling effeets). With coil Qs of 200
and good shielding and grounding, measured re-
jection on 10 meters, with a 1.0-Mec. i.f., was
greater than 90 dh. With Qs of 150, a 1.0-Me. i.f..
and normal care, 60 db. can be readily obtuined
on any h.f. amateur band. The “rejection noteh”
remains relatively broad and need not be tuned
over an amateur band, except in covering [0
meters at one bite. The signal peak must be tuned
for best sensitivity, but this is done with the usual
antenna trimmer.

Summary

To ohtain really good eross modulation and

N
S
3
=
fIMAGE fSIGNAL
FREQUENCY

Fig. 3—Impedance curve of the image-rejection circuit
of Fig. 2-A,
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overload behavior, the r.f. stage must be elimi-
nated and as few highly linear mixers used as
possible, so that full selectivity is taken promptly
after mixing, Using a beam-deflection tube as a
balanced low-level mixer, high conversion gain,
good i.f, rejection, and low noise can be obtained
together with extremely linear operation—and
conscquent freedom from cross modulation. How-
ever, with no r.f.-stage sclectivity, cither a very
high i.f., or unconventional image-rejection cir-
cuits must be used to obtain adequate attenua-
tion of image frequencies. For amateur band use
such circuits are comparatively simple, need not
be tuned once set, and provide from 60 to 90 db.
of rejection.

The resulting “front-end”, followed by a steep-
gkirted erystal bandpass filter, produces the ex-
peeted results. On-the-air use shows u remarkable
ability to “dig out the weak ones”, particularly
when the band is crowded with big signuls. The
bands appear refreshingly cleaner and many of
those ‘‘foreign phones” are gone. There is no
wilting, collapse or distortion on big locals (in a
really tough location, delayed a.g.c. cun be applied
to the 7360). Since the front end does not over-
load or “‘hang-up’’ on noise pulses the suggestion
of protecting the 7.f. with a pre-i.f. silencer ap-
pears attractive. This has been done with genu-
inely amazing results, as will be deseribed in «
subsequent article. [aET—]

- Strays “§s.

When WICN and K6KP got together recently
on 8.8.b., it was their first meeting in thirty-seven
vears. They had met in April, 1926, when Art was
1-9CN and Lee was signing 3JK in Maple Shade,
New Jersey.

Speaking of the old days, WA4LIG tells us this
one. Seems that an amateur friend, using a carbon
mike coupled to the plate coil of his transmitter,
started to say ‘* hello’’ into the microphone when it
exploded, blackening his face and filling his mouth
with mica and smoke. Helater found that his young
brother, curious tyke, had taken the microphone
apart, spilled the carbon granules, and replaced the
carbon with shotgun powder.

K1YMY was first licensed thirty veurs ago
while he was a high school student. His first QSO
was with W1AAJ. Followed 25 years’ inactivity as
a ham until last summer, when Dick was assigned
his present call. His first contact? Sure —~ \WW1AAJ!

To the ARRL’s new Newington, Connecticut
address has been added the **Zip'' number 06111.
Use it when you write League Headquarters. The
Zip code number should be placed two spaces to
the right of the state.

The Tower ARC is appropriately named: their
beam antenna is 465 feet above New York's Madison
Avenue, on the roof of the Metropolitan Life Insur-
ance Building. Tower members ure Metropolitan
employces.

Passengers in the same jet Hight to England
recently, and in adjacent seats, were four hams:
WA2WQA, K2MHH, W3HZP, and K7LTT.

Calling all dental hams: Doctor Matt Eisenman,
K3LEC, will speak on amateur radio at the Ameri-
can Dental Associuation Convention in Atlantic City,
New Jersey, October 16. Dentist-hams are invited
to join a Dental Ham Net. For information, write
Matt at 907 Jefferson Street, Wilmington, Del.

FEEDBACK

In the circuit for the Two-Tone Test Oscillator
(page 20, July QST), the resistor lubeled 63K
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should have heen 6800 ohms —- the same as the
resistor to its right.

In the circuit diagram of the “High Quality
Speech Compressor,’ page 21 of the February, 1963
issue, the 470-pf. capacitor (“a has been labeled tiice,
possibly causing some uncertainty as to the value
of the adjaceut cuthode resistor. The cuthode resistor
is 10K, and the grid resistor 2.2 megohms,

In the circuit diagram of W4KCW's d.s.b. trans-
mitter on page 26 of the April, 1963 issue, the No. 1
and No. 2 grids of the lower 6BQ6GTB huve been
interposed. The pin numbering is, however, correct
a8 shown.

I
C R
25 Yeartrs Ago
this month
September 1938
. J. A. Pierce, WI1JFO, summarized 1938's

exciting experiments in five-meter DDX. The big
news of the month was the announcement of the
first ‘‘trans-con’ QSO on 56 Me. W6DNS and
WIEYDM did it.

. . . Clinton B. deSoto reported on “Ham Radio
and Model Airplane Clontrol,” an aspect of ham-
ming then only two years old. (For model control
a quarter-century later, see the cover of this issue
and page 11).

. . . The winners of the 1938 W/VE contest were
announced. First place went to VE2EE. The U.S.
winner was W6MVK.

. . . W3EMM and W3BEK detailed the efforts of
Norfolk, Virginia amateurs to establish a city-
sponsored emergency communications system, one
of the country’s first.

. . . And technicul features included a W1CC five-
band %07 exciter with crystal or e.c. oscillator
control; a deluxe rotary bexm support by WOTMP;
portable equipment used by the Norfolk emergeucy
ecommunicators; and a WI1TS auxiliary transmitter
for 160 and 80 meters.

QST for



Don’t Miss This Sept. 14-15 V.H.F, Activity

September V.HF. QSO Party

of September 14-15 will murk another

popular ARRL V.H.F. QSO Puarty. This
contest which gets under way at 2 p.ar (1400)
vour local standard (not daylight) time Saturday,
September 14, and runs through 10 p.m. Sunday,
September 15, i8 open to all amateurs in the 73
ARRL secctions who cun work 50 Me. or above.
For purposes of the contest Yukon-N.W.T. (VES)
will count us a separate multiplier. Contacts
count only when the contest is in progress at both
ends of the QS0.

Just exchange ARRL scetion (see puge 6, this
()ST) and count one point for completed ex-
changes on either 50 or 144 Me.: two points for
contacts on 220 or 420 Me.; and three points for
contacts on higher bands. The sum of these points
multiplied by the number of different ARRL Sce-
tions worked per band gives you your final score.
T'herefore, it pays to coutact the sume stations on
different, bands to increase hoth contact points
und multiplier. Portables are urged to sign prop-
erly to avoid possible disqualification.

All foreign contacts. count for QSO points,
hut only once for scetion multiplier per band, even
if in different countries. Sce rule 4b.

A certificate goes to the highest single-up scorer
in each section, ss well as a certificate to the
highest seoring Novice and multiple-operator
station in each section from which at least three
entries in that speeial eategory are submitted.

Send to ARRL Communications Dept., 225
Main Street, Newington 11, Conn., for free
log forms us shown on page 39 of June, 1963,
ST, Either follow that log format, or send for
the log forms. Reports should include your call
and ARRL section, as well as times, culls, and
sections of stations worked. To report the results
in December QST (so you'll know how vou did
bhefore the V.H.F. SS starts), we must have the
logs in before the deadline. Logs must be post-
marked by October 7. Good luck!

Rules

1) The contest starts at 2:00 p.a1. Local Standard Time;
Saturday, Sept. 14, and ends at 10:00 p.s. local Standard
Time, Sunday, Sept. 15. All claimed contacts must fall
within this period and must be on authorized amateur fre-
uenciex ubove 50 Me., using permitted modes of operation.
(‘ontacts between stations in different time zones can be
counted only when the contest period is in progress in both
of the time zones concerned.

2) Name-of-section exchanges miust be acknowledged by
both operators before either muy claim contact pointis). A
one-way exchange, vontirmed, does not count; there is no
fractionul breakdown of the 1-, 2-, or 3-point units.

3) Fixed, portable- or mobile-station operation under one
call, from one location only, is permitted. A station used
to rontact one or more stations may not subsequently be
used under any other call during the contest (with the ex-
ception of family-type stations, where more than 1 call is
assigned to one location by FCC/DOT).
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CQ coNTEST”’ on the v.h.f. bands the week end

4a) Bcoring: [ point for completed two-way section ex-
changes on 50 or 144 Mec.; 22 points for such exchanges on
220 or 420 Me.; 2 points for such exchanges on the higher
bunds. The sum of these points will be wmultiplied by the
numbers of diffcrent ARRL sections worked per band; i.e.,
those with which at least one point has heen earmned. Re-
working sections on additional bands for extra section
credits is permitted. Cross-band work does not count. Con-
tacts with aircraft mobile stations cannot be ecounted for
section multipliers.

th) Foreign entries: all contacts with foreign countries
(snch as Mexico and C'uba) count for score. All foreign coun-
tries ure grouped together as one, and a section multiplier of
no more than one (per band) may be claimed for contacts
with all foreign stations econtacted. loreign stations may
only work stations in ARRL sections for contest credit. I‘or-
eign stutions will give their country name in the exchange.

5) A contact per nand may be counted for ench sta-
tion worked. Example: W1FZJ (E. Mass.) works WI1HDQ
(Conn.) on 50,144 and 220 Me. for complete exchanges. This
gives WI1FZJ 4 points (1 + 1 4 2) and also 3 section-multi-
plier credits. (If W1KFZJI contacts other (‘onnecticut stations
on these bands, they do not add to his section multiplier but
they do pay off in additional contact points.)

C'ontacts made by retransmitting either or hoth statlons
do not count for contest purposes.

6) Each section multiplier requires completed exchange
with at [eazt one station. The same section can provide an-
other multiplier point only when cuntacted on a new v.h.f.
band.

7) Awards: a certificate will be awarded to the high-
scoring single-operator station in each ARRL section. In
addition, the high-scoring multi-operator station will re-
ceive a certificate in each section from which three or more
valid multi-operator entries are received. (lertificates will
also be given to the top Novice in each section where three
or more such licensees submit logs. Award (‘ommittee
decisions will be tinal. Foreign entries will be grouped under
a separate QST listing.

8) Reports must he postimmarked no later than Oct. 7,
1963, to be elixible for awards. Follow the sumple log for cor-
vect. form, or a message to Headquarters will bring printed
blanks for your convenience.

e Strays s,

When the Missouri Net held their June 2 picnic,
they chose a park just a block away from
WORGS’s home. Naturally, W@RGS thought he'd
have no trouble getting there. But, because his son,
K0QCQ, was soon to be married, 4 steady stream of
visiting friends kept our OM from his picnic.
So near and yet so far . . .

Here's the latest amateur radio contribution to
using weapons peucefully. W6UUS, the (fencral
Dynamics Acronautics Radio Club, loaded up an
Atlas ICBM as a vertical antenna at the cowmpany’s
main plant in San Diego. The v.s.w.r. was 3:1 or
less on 40, 20, and 15 meters.

When W2CJR moved to Flushing, New York,
recently, he found that he lived two blocks away
from W2CJK and less than a mile from W2CJF.

Five hams live in the same Bronx, New York
apartmeut house — wonder what that rooftop
looks like! Near neighbors are W2JIA, K2JEV,
WN2DLB, WN2HSW, and WN2IOU.
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Basn.cs%efor Beginners

How To Read

Circuit Diagrams—Part II

uE first part of this article! was concerned

principally with the symbols for the funda-

mental electrical quantities — resistance, in-
ductance and cupacitance. A practical circuit
usually includes a large number of additional
deviees, among which the vacuum tube forms an
important class.

Vacuum Tubes

The circuit symbols for vacuum tubes are made
by combining symbols representing the individ-
ual cleetrodes actually in the tube; the appropri-
ate assembly is then enclosed in w cirele or, in the
more complicated cuses, in an clongated cirele.
The clement symbols most commonly used are
shown below.

pLATE —L-
GRID ===
INDIRECTLY
HEATED
CATHODE l
COLD
DIRECTLY -
DIRECTL CATHODE T
CATHOEDNET
FILAM
OR HEATER DEELECTION _ ¢

The basic tube types — diode, triode, tetrode
and pentode —- are enough to illustrate how the
tube symbols arce “manufactured.” The diode at
A (below) consists of a plate, indirectly heated
cathode, and heater. The two symbois shown for

T“How to Read Cireuit Diagrams,” Part I, ST, Au-
gust, 1963,
(A) (8)
DIODE TRIODE
(c) (D)
TETRODE PENTODE
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the triode, R, illustrate the use of two tvpes of
cathode; the symbol ut the left has a directly-
heated cathode or filament while the one at the
right is indirectly heated. Either type of cathode
may be found in any basic tube type, whether it
ia a diode, triode, tetrode, pentode, or one with
still more clements.

When « tube has an indirectly-heated cathode
it is common practice to omit the heaters from
the tube symbols, as has been done in the tetrode
and pentode symbols, C and D, and group all
heaters in the circuit neur the source of heater
power. This is a legitimate procednure beeause
the heaters have no other funetion than to make
the citting eathode hot enough to do its job:
they take no other part in the operation of the
eireuit, Grouping them separately avoids elutter-
ing up the diagram with numerous crossovers and
malkes the cireuit casier Lo follow.

In practice you will often find two — or even
more — complete lube siructures in o single
wlwss envelope. The most common exwunples are
the dual triode (two triodes in one bulb) and the
triode-pentode. The complete symbol in such
cases includes the symbols for both tubes in oue
enclosure. However, it is seldom convenient to
show multiple tubes all in one picee in the cir-
cuit, since the individual structures may bhe

{B)

uscd for completely different purposes and would
logically appenr in widely-separated parts of the
diagram. In such cases the enclosure is shown
broken as in B, and the triode and pentode sym-
hols are used in the circuit us though they were
sepurute tubes. The scparate sections are usually
given a circuit designation (1714, VB, ete.) which
identifies them as all being in the same envelope.
Some ‘“‘vacuum” tubes have gus introduced
into them intentionally. The ones most often en-
countered in amateur equipment are mercury-
vapor tectifiers and voltage-regulator (“VR’)
tubes. Both are diodes. The mercury-vapor recti-
fier usually has a directly-heated cathode, A,
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Big or little, giass or metal, based or not
based, the symbol is the same for any tube of a
given basic type. The big tetrode at the left,
capable of handling a full kilowatt, has the
same symbol as the low-power
tetrode at the right.

[L—

while the VR tube has a cold cathode, B. The
presence of gus in the tube is indicated by the
dot inside the envelope. Another gas type you will
mect occusionally i8 the thyratron, ur gus triode,
shown at C.

(A) (B) (c)

()

As u help to the constructor, the socket pin
number to which each tube clement is conneeted
usually is given on the tube svmbol close to the
appropriite clement. (This information, however,
is not w required part. of the symbol.) In this con-
neetion, the vacuum-tube symbols used in OS7
drawings frequently omit elements, such as sup-
pressor grids, that have only internal connections
and are not brought out separately to a base pin
on the actual tube. This makes the symbol Jess
complicated and avoids internal erossovers in
the tube symbols. The actual conneetions o the
fube are not wlfected by this omission,

Semiconductors

The symbols for semiconductor deviees such
as erystal diodes and transistors have not yet,
been formally standardized by the AS.AL Work
is under way on this, xod a new sct of standards
is expected in the near Tuture. The symbols
shown here are ones which aimost cerfainly will

{A) (8) (c)
/’l I\
ANODE  CATH, Php NPN

he standard. The diode is at A, and in interpret-
ing this symbol it is important to keep in mind
that the arrowhcul represents the anode and the

Semiconductor devices in various forms. At

the left are three diodes—upper, a selenium

rectifier; lower, two silicon diodes, one a

"top-hat’’ type. Fives styles of transistors are

grouped at the right, the two upper ones
being power types.

September 1963

line represents the cathode. That is, the dircetion
of current How is the saume us between plate
fanode) and eathode of a vicuum-tube diode.

‘This convention with respect to current flow
is also used in identifying the emitter in transistor
symbols. The “p-n-p’" type of transistor shown
at B has the arrowhead pointing toward the hase
symbol (the short line), while the “NPN" type
shown at (! has the swrrowhewd pointing away
from the buase. In both types the collector symbol
is u slanting line touching the base. The distine-
tion hetween the two types is important because
the polarities of the d.c. vultages upplied to the
base and collector are reversed with the n-p-n
type as compared with the p-n-p.

Switches and Relays

Shown below ure the symbols for  toggle
switches, There are four common types — single-
pole single-throw (s.pws.t.) al A, single-pole
double-throw (s.p.d.t.) at B, double-pole single-
throw (d.p.s.t.) — at C, and double-pole double-
throw («.pal.t.) ut 1. Note that in the symbole
for the double-throw fypes the switech arm
(straight line) always is touching one contact
(sl cirele), since wn ordinary toggle switeh
has no “open’ position. The double-pole fypes

(A) 8) (c) (D}

;S

Bk

are ganged (that is, operated simultancously
from one control), which is shown by the dashes
connecting the movable urms. However, ganged
switches, like multiple tubes in one envelope,
can have their separate scetions placed in differ-
ent parts of the circuit dingram, in which case
the sections have uppropriste designations

(814, SiB, ete.) to show that they are all part of
one switch mechanism. ‘T'he dashed lines can he
omitted when this is done, but are sometimes
included when it is thought desirable to do so.
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The three-section rotary switch at the top is just one of
many styles. The number of wafers may run from one to
as many as a half dozen, and both phenolic and ceramic
wafers are available. The familiar toggle switch is below.

Multicontact switches, such as the rotary
“wafer” type, can be represented by cither of
the symbols shown below. The choice is usually
a matter of making the wiring diagram as eusy
as possible to follow. The straight-linc arrange-

(a) {8)
ooo%:o OOZ;O

ment shown at A is used less frequently than the
eircular one at B. In cither case, it is customary
to show only the actual number of contucts wsed,
wlthough the switch itself may have more.
{'The number of contacts on small wafer switches
is usually 11 on a wafer having a single arm or
pole, 5 per pole on a wafer having 2 poles, and 3
per pole on a wafer having 3 poles.) Those not.
needed in the eireuit are usually ignored in the
diagram.

The separate seetions of 1 multiple-pole switch,
whether the seetions are on the same or different
wafers, can be shown to be ganged by using
dashed lines 18 in the ease of the toggle switches
discussed above. However, it is more common to
place the switch sections where they fit best
in the diagram; the same circuit designation
is used for all, with A, B, C, etc., identification
to show that they arc all operated from the same
control.

A tvpe of rotary-switch symbol frequently used
in circuits of commercial cquipment is a rort. of
picture diagram, illustruted by the exumple
below. In switches of this construction the

%
"y

g

awitch “arm” is u metul ring, or segment of a
ring, on the wafer. It makes continuous contact
with a fixed spring contact, indicated by the
longer arrows in the example. The ring has one
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or more projections that meet the shorter arrows
as the wafer is rotuted. These short arrows repre-
gent the fixed contacts or switch * points.”

This type of symbol is very useful for indicating
actuul wiring of u switch wafer, since it shows
exactly which contact to usc for a particular cir-
cuit, connection. The disadvantage is that it is
difficult to trace out what the switch actually
does in the circuit. However, there is a fairly
simple way to find out what is conneeted to what
al cach position of the switch. Muke o tracing
of the ring or scgments on transparent paper and
place it over the symbol. Rotate the tracing one
switch position at a time (each short arrow, in
gencral, is placed at each switch position) and
follow the circuit through the short arrow, pro-
jection, ring segment and long arrow. At times
the projection will be large ¢nough to make con-
tact with two or more short arrows in one or more
positions, so all the possibilitics for contact must
be observed.

The symbols for relays are shown below. Note
that the arm moves toward the coil when the coil
is cnergized, and springs away from it when the
coil current is cut off. In actual circuit diagrams
the contacts may be considerably scparated from
the relay coil as a matter of convenience. When
this is donc the countacts should be drawn in the
same relative position in the diagram that they
would have if the complete symbol were all to-

o_r
o—2 o_i— {D.PD.T.)

TYPICAL

Ot

4 4___ MULTIPOLE
1 P Cr
NORMALLY NORMALLY
OPEN CLOSED
CONTACT CONTACT

A few of the many varieties of relays are shown here. The
large one at the left is for power switching. A miniature
type is in the top center.

gether. Otherwise it may be hard to visualize
the relay action. QST practice, when puarts of a
relay arc scparated in this way in the circuit, is
to use the basic designation (A7, cte.) for the
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relay coil and add A, B, C, cte., to the
various contuct groups (K14, K1, ete.).

Connectors

A fixed terminal is represented by a
small circle as shown at A below. This
symbol can stand for & binding post,

(A) (8) (c)

—> MALE

.___]%>_r__

(o]

Plugs fitting into ordinary tube sockets (left) are commonly
used in amateur equipment. Beside this one is a miniature
plug with keyed prongs. Typical multiple-connection
chassis-mounting connectors are at the right, one with

[N |
7 7

—< FEMALE

Terminal strips can be obtained with many more screw
terminals than the two shown on the sample at the upper
left. Below it is a tip jack. A binding-post strip is at the right.

screw terminal, or other type of contact to
which a wire can be connected. It is also used
ag a general symbol for an external or internal
connection when for some reason — for simpli-
fving the appearance of the diagram, or be-
cause the exact type of connector used doesn’t
matter — no specitic type of connector is to be
represented. For example, this symbol may be
used to indicate external connections to supply
voltages. Thus, if he wishes, the builder may
select any one of several types of plug-and-socket
multicireuit conncetors for the actual piece of
cquipment. The small terminal symbol also is
frequently used to indicate connection points for
plug-in coils inside the circuit, in preference to
using the more complicated symbols representing
the actual plug-in coil form and socket.

The basic symbols for plug-and-socket-type
connectors are shown at B. When there are sev-
eral prongs, dushed lines are drawn between the
symbols as in C, to indicate that they are all part
of one assembly. T'wo “mating’’ assemblies, one
male and one female, are shown here. Note that
either could be the fixed connector (*‘socket’ or
“receptacle’) and either could be the movable
one (“plug’), since both sockets and plugs are
made with male and female contacts. In fact,
both could be plugs if both symbols represented
connectors on the cnds of lengths of multiwire
cable.

An alternative way of showing cable connectors
is given below. These symbols can be used for
any number of wires. They do not show which

September 1963

female and one with male contacts,

contacts are male and which female, but this
information is usua'ly made available in the data
accompanying the circuit. If the contacts in the
actual connectors used wre numbered, the exact

I

MOVABLE FIXED

BN~
dwn -

contarts to which the wires are connected can be
indicated by placing the numbers inside the
symbol ut the appropriate point. They do not
have to be in numerical order.

A few special types of connectors are used
widely enough to have individual symbols of their
own. Among these are the phone plug and jaclk.

(B)
[]V"‘*’ OPEN - CIRCUIT

[l“ I CLOSED~CIRCUIT

M2 3-con.

Phone plug and jack. Jack styles include leaf switches
which operate when the plug is inserted.
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The symbols shown ut A und 1, respeetively, are
ones you will find frequently used. The rectangu-
lar block in the juck symbol represents the juck
frame, usually grounded. The open “V’ is the
contact thut connects with the plug tip, und
the closed arrowhead represents @ contuct not
touched by the plug tip but which makes or
breaks when the plug is inserted. A number of
such contacts, cither normally open or normally
closed, muy be incorporated in « single jack, but
these more complicated arrangements are not
often used in amateur equipment.

Another type of connector that occurs fre-
quently in r.[. circuit dingrams is the coaxial re-
ceptacle shown at A below. The symbol is that of

!@ )]

PLUG

(A) @}

RECEPTACLE

The common type of coaxial receptacle (left) and plug.
These belong to the ""UHF'' series, which does not mean a
type preferred for u.h.f. work but is
simply an early designation.

it basic two-conductor connector with the couxial
symbol added. Note that no attempt is made to
show the actuul male und female contacts of «
conventional coax chassis fitting; in this one cuse
the female symbol is used for both, indicating u
receptacle ruther than a plug. In the plug symbol,
13, which you will sce less frequently, the male
contact symbol is used throughout, plus the coax
indicator.

still another speciul group of symbols is used
for a.c. power connectors such us [15-volt plugs
and sockets. ‘These are drawn with the contacts
inside a circle, us shown below. The open rectan-

(A) {8) (c)
N

gles, A, indicate female contacts, used in what
are usually called sockets, and the solid ones, B,
stand for male contacts, usually in plugs. The
system can be extended as shown by the example
at C, which is u 3-conductor polarized connector
with female contucts.

Aside from these special cases, connector sym-
hols are constructed from the fundamental con-
tact symbols, deseribed eurlier, assembled ag
required to represent the actual connector used.
There ure times when the choice of a symbol
hecomes a little puzzling for the circuit designer

for example, is the widely-used phono connce-
tor a “real” conxial conneetor or not? The ques-
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tion could be argued both ways. In QST the
phono conneetor, ind also microphone connceetors
such as the Amphenol type, ure drawn from the
basic contact symbols, omitting the couxial indi-

cutor, thus:
.
/V!—'

MICROPHONE
JACK

>
éJ__

PHONO
JACK

the bhottom contact being the grounded one in
both enses. The actual center contuact (top, in
the symbol) in the Amphenol connector is merely
a spol. of solder, und does not really quulify as o
“male” eontact, but neither is it female. There
being no symbol for a butt contact, the male is
uscd instead.

Microphone connectors, left, and phono Jacks and plugs.
Two forms of phono [acks are shown.

Miscellaneous Symbols

The list of symbols could go on and on,
becuuse there are innumerable varietics of
components used in electronice circuits. However,
we need only a few more to give u reasonably
complete picture of what may be encountered in
circuit diagrams of amateur gear. One is the
symbol for a piezo-electric erystal, the kind used
for frequency control in a transmitter, not the
kind used as a rectifier. This is shown below at A.
Another is the symbol for a telegraph key, shown
at B. 'The microphone symbol is given at ¢, und
the loudspeaker at 1. Finally, there is u simple
virele, somewhat smaller than the circle repre-
senting o tube, used us o general symbol for
a number of deviees such as meters, generators,

(a) (B)

=~ —%
(c) (D) (E)

= =
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Three types of crys-
tal mountings com-
monly used in ama-
teur equipment,
left, and a tele-
graph key.

motors, and the like. The asterisk in the symbol
shown i8 replaced by o letter or abbreviation
indicating just what the deviee is — MA for
milliammeter, V for voltmeter, MOT for motor,
(IEN for generator, and so on. Thus the meaning
of the symbol is identified in the actual circuit,
so the component is casy to recognize. In many
cases, 100, a reetangle is used as a general symbol
for a component or assembly, all in one piece,
that either has no speeial symbol of its own or
which it is not necessury to represent with
detailed symbols sinee it hus only a few terminals.
One example is o tilter, which may actually be
quite complex in construction but fits into the
circuit as a simple unit.

In closing this introduction to the lainguage
of circuit diagrams, permit us to repeut u stute-

ment that we made at the outset: a dingram
does not attempt to give any information about
how the components are Inid out, but simply
tells how they are eleetrically connected.
Neither does the diagram attempt to explain
itself — that is, you cannot expect to look at a
circuit and, from it alone, understand the exact
function of every part. Nevertheless, with experi-
ence in reading diagrams you’ll be uble to make a
pretty good guess as to the rquipment designer's
intentions, mercly from looking over the cireuit,
if vou know over-all what the cquipment is
supposed to do. A “good’ eireuit layout is one
that helps get functionul ideas across. In time,
vou'll come to appreciate those little points of
stvle that menn the difference hetween clarity and
obscurity. There's an urt to laying out a cirenit
diagram, just as there's an art to laying out a

chassis!

o Now Apparatus

New High-Power Solid-State
Rectifier Stack

The obvious advantages of semniconductor rectifiers for
high-voltage power supplies were pointed out by WIDX in
his article on a power supply for a kilowutt linear.! It is
inevitable that 866s, 872s and other popular high-voltage
rectitier tuhes will make way for semiconductors in high~
voltage power-supply applications.

The Westinghouse Flectric ('orp. has announcel a new
silicon high-voltage rectitier stack desigued to replace almost
any vacuum-tube rectilier used in amateur transmitters.

So conlident is the manufacturer in the device that no
specific ratings have been set for the unit, exvept to say that
it is “zood for a
kilowatt.”  This
means that_the
rectifier will han«
dle any reason-
ahle combination
of d.c. voltage
and currentat the
kilowatt level.
The savings in
space,  tilament
transformers, tube
sockets and won-
trol circuits make this device worth considering for existing
commercial equipment or planned or existing home-built
wear. To replace existing vacnnum-tuhe rectitiers in a full-
wave, center-tap eircuit, it is only necessary to transfer the
plate capsof the tube rectitiers to the terminals of the silicon
stack. A connection from the stack to the tilter completes
the hookup. T'he silicon rectifier can work into a capacitive-
input {dter if 1t is desirved.

Iive terminal connections are provided on the stack aund
the rectifier can be used in either of the cotmon contigura-

L QST, August 1963, p. 22.
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tions, bridge or full-wave center-tapped. The rectifier
package measures about 2 X 4 X 9 inches and has the
individual silicon rectitiers, along with their transient-
suppressor networks, potted in modules which are sand-
wiched on an insulated framework. Insulated end brackets
have holes to facilitate attaching the stack to a tlat surface.
The nit can be mounted in any attitude.
The rectifier stack shown in the photograph costs approx-
imautely seventy dollars.
=1, L. C\

Y- Strays %

The ARRL Directors have voted the July QST
cover plate awurd plague to Lurry Kleber, KOLKA,
for his article, " The $-1000A. in Grounded Grid.”
This is KOLKA's serond ecover plaque award — the
Directors voted his **Single-Band, Grounded-Cirid
Linears” the hest article in QST for November
1961.

IMPORTANT NOTICE
Changes of Address

Important postal changes in handling
second-class mail matter are now in effect.
Please advise us direct of any change of
address. Four weeks notice is required to
cffect change of address. When notifying,
please give old us well us new address.
Your promptness will help you, the postal
service and us. Thanks.

41




Building
Fund

Progress

The slope of the curve showing our Building
Fund growth points toward attainment of the
woal by the end of 1963. This will not. happen au-
tomatically, however; it will tuke continuing
effort by all League officials and appointees, by
affiliated clubs and by every individual amateur
und member — first by becoming u purticipant,
aud then in spreading the word and encouraging
others to take part. A good example is the Dukota
Division, where @ period of special promotion
moved the division to the top of the pack --
helped, of course, by the two-for-one matching
fund pledges. ‘The standings, showing percentage
of quota achieved:

Dakota 87.0%  Clentral 50.79%,
Hudson 779 (‘uwnadian 4R.9
New England 76.8 Atlantic 479
Northwestern 71.4 Rocky Mt. 43.0
Southwestern 69.1 Delta 39.9
Midwest 62.4 West Gulf  39.6
IRoanoke 56.9 Gireat Lakes 38.1
Pacific 54.6 Southeastern 34.9

The little man on the tower has come a long
way since his depiction in the Junuury issuc. Not
the least of the reasons is the generous offer by a
small group of prominent amateurs, made in
March, to match all future contributions dollar-
for-dollar. Your dollar — or $5 or $100 — will be
matched by an e¢qual contribution from this spe-
viul group. Have you vet helped vour division in
its path to 1009, completion? Make your contri-
bution (U. §. tax deductible) to the ARRL
Building Fund and mail it today!

cnemacen

)
?
¥
T
i
Challenge:

Gifts !
]
f
1]
t
[
3

Members Are Saying ...

Enclosed is my second contribution. I couldn't
pass up this opportunity to double it from the
matching funds which have been pledged . . .
wm WW3DPM.

The enclosed check is long overdue. No excuses —
just negligent. Hope it will help the total project
just a bit. And, it might also he a token of thanks
for a job well done . . .~ IVOJNII.

Here is my second contribution, this time to he

matched by a chuallenge gift, due purtly to your
announcement of incentive licensing and also my
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desire to see the little man reach the top of the
tower . . .- W3IQN.

. . . Our auction was held last month and quite a
bit of gear changed hands. The ciub charged a 10
per cent fee for each item auctioned. Enclosed is a
money order, the donation from the Ozaukee County
Radio Club. — W9VLL.

Congratulations on your new building! I am sorry
that 1 didn't contribute sooner, but it is only re-
cently now thut I have got on the air with my new
Technician license that [ have hud a chance to see
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the pood work that the ARRL does. Anyway, with
the very generous wutching funds, my small con-
tribution goes a lot further towards seuding the man
up the tower to the tup. Best of luck in reuching the
goal. — ' .121°S1.

We are interested in the building fund progress
wnd hope our small contribution will be of help. —
Chilliwack Amateur Radio C'lub (British Columbia).

This is a late but welcome cpportunity to enable
me to feel a little more a part of a fine-business group
of hams and ARRL members. Thanks for the won-
derful job you people are doing at headquarters. -—
WI1ZNY.

Please accept the enclosed small check as a con-
tribution to the ARRL building fund. 1 must admit
that I have intended forwarding it for some time but
somehow I just haven't been able to pet to it. Pro-
crastination and ham radio are two of my biggest
weaknesses, ulthough I enjoy the latter by far the
most. ~ W4ID.

I am sorry that I didn't get this off to you sooner
but like many others I have been putting it off for
no other reason than getting a check in the mail.
Let’s hope the goal will be reuched as the building,
is 1« monument to the radio amateurs and 4 memoriul
to Hiram Percy Maxim, — & /.1.11",

Altho we are a small club we are glad to contribute
what we can. We ure glad to sce that a new and
larger place of work is being constructed to carry
on the important task of sufeguarding our privileges
and advanciug the cuuse of umateur radio, Lalkce
Drummond Wireless Association (Virginia).

Only wish 1 could do more since I feel that some
of the most important things that the League has
done for amateur radio cunnot be bought. Other
services rendered are of far more value than the
member puys. — W4 MT M.

Here are two small contributions — ore is from
myself and the other is from my son who is 12 years
old. We are proud to be u purt of the new building
program. — W2TRA.

I have been licensed since 1930 so I feel guilty at
not sending more. But I hope this little hit will buy
u brick (or a tube ur transistor!) Best wishes for the
continued success of ()S7" and the ARRL.—
W2erL.

At our May mceting the members decided that we
should give something to the fund although the
amount is small. We are very glad to be u part of
this fine undertaking. - Burlington vunty Radio
Club (New Jersey).

We are happy to donate to an organization which
has and will continue to do so much for those who
have made radio a hobby and have opened up so
much toward the benetit of man.— Calhoun Ama-
teur Radio Club (Michigan).

Finclosed is a check for the fund. I have been an
amateur since April 1947, und while I do not always
agree with the ARRL policies, I am sure I have
received many times the umount of this coutribution
in services from ARRL. — IT7L.1.V.

Although the York Radio Club, of which I am a
member, hus sent its contribution, I would like to
add my personal contribution. You are to be con-
gratulated on such a fine job in such a short time. —
KIGNR.

September 1963

Enclosed is a check. We ave o small club and this
amount, represents about half of our yearly income
from duesso you cun sce the importance with which we
view the project. fven our non-members of ARRL
enthusiastically supported the vote for the expendi-
ture. We uppreciate your efforts on behalf of radio
amateurs. — Arctic Amatcur Kadio Club (Alaska).

It is just a year since I got my (eneral ticket,
and I can't see any better way to celebrate than by
helping the fund. Although I huve never directly
benefited from ARRL, except by QST, 1 don't
think there’d be a general exam for me to take with-
out the buttles the ARRL has fought for ALL hamuy,
not just League members. Maybe some hams will
reilize what they owe to whom. And I don’t mean
you brother, 1 mean to the ARRL! — W 12UV,

Here is my ‘“‘two bits’’ for the Building Fund. 1
certainly wish it was more, but like many teen-
agers, 1'm usually on the edge of bankruptcy. Maybe
it will help get that brass door knob for the front
door. Amateur radio is definitely a very worth-
while hobby and I will do all I can to promote it.
-------- KSNEL

We as a club would like to go on record as con-
tributing to something which we feel is a worthwhile
project. This is the second check we have sent in,
but the other one was sent in as a contribution from
the club members und officers for lust year und this
one is from the present members und officers of the
yveur 1963, — Ctah Amateur Radio ('lub,

Well, here it is New Yeur's Eve, and January QST
has 2 pix of the nice new building -~ but the little
red fellow is awfully low on his tower. Meant to
send off a check months ugo but never quite made it.
Keep up the good publicity in @S7" and get more of
us procrastinators going. — K2 YC/KIRUIIL.

I received my associute member card in Decem-
ber. With this letter I am sending in my pledge. The
magazine is a book of knowledge, many interesting
subjects — and lots of ubbreviations which I don’t
fully understand, but I will when I pass the FCC
test. — Michacl Ansaldi, Brooklyn, New York.

I am enclosing a contribution. I believe that ama-
teurs perform u wonderful service for our country
and for its youth und feel that anyone who is able to
do so should contribute to its continued success. As
the sole representative of ull interested amateurs
you and your staff huve dene 4 wonderful job. Two
of my loyal employees, W2AAG und W2ZAI, I
know join with Ine in the sentiments I have ex-
pressed. — W2HBIV,

Enclosed is a contribution. The members voted
this at our last meeting and expect to coutribute
more later. - Sixr Meter Mobile Association of West-
ern New York.

We are a small club and sorry the enclosed con-
tribution could not be larger. We hope it will not be
many tmonths before the League can be using the
new headquarters building. ~- ("heraw Radio Ama-
teur League (So. Carolina).

‘The attached money order is the final payment
towurds my pledge for the building fund. As time
passes 1 may tind another donation possible. Lt is
truly regrettable that so many amateurs, fully cap-
able of assisting with the drive, do not do so. Let us
hope that us time goues on, they may realize the
importance of helping. — IW9FR.JI.
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o Boginner and Novice

Send-Receive Switching

Minimizing the Number of Operating Controls

BY LEWIS G. McCOY*, WI1ICP

FREQUENTLY asked question is that of how a
A_ beginner should connect all his equipment
L A together in order to have a minimum of
controls to go from receive to transmit or vice
versa. If the station is all commercial gear the
average instruction manual will show how a
particular picee of gear should be connected in
the station, but there is no over-all pattern to
make u complete switching system. Still another
problem ulong the same lines is the Novice who
builds or buys a erystul-control rig and then goes
up and passes his Gieneral exam. The first thing
he wants is o v.f.0. but is at & loss when it comes
to connecting it to his transmitter and still keep
nll the switching as simple as possible. In this
article we'll show you some simple methods of
doing the job, both with switches and relays.
Also, some of the hookups for the various picces
of equipment, such as s.w.r. bridges, filters,
transmatches, and so forth will be discussed.

A Typical Novice Station

Fig. 1 is a drawing showing u typical sctup
consisting of a transmitter, receiver, und antenna
vonnected  together via an inexpensive knife
switch. In this cuse we have used coaxial cable
for all the connecting lines but it just as casily
could be Twin-Lead or open-wire line, purticu-
fsurly for the section going to the antenna, This is
probably the simplest system of all. Operating
¢.w. you would merely turn on the rig and the
receiver and when you go to transmit you would
put the knife switch in the position that would
connect the transmitter to the antenna. For re-

* Technical Assistant, @ST.

Qamro——

COAX
FEED LINE

AMTR. RCVR.

*if they use coax. This isn't true. €

KNIFE SWITCH

Fig. 1—Diagram of a simple antenna-changeover system
using a knife switch,
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ceiving you would just switch back. There may
be too much pickup of your signal from the trans-
mitter causing the receiver to overioad. Many
amateurs reduce the rf. guin setting of the
receiver while thev are transmitting and then run
it up when theyv switch back to receive. This of
course means making an adjustment each time
vou switch from transmit to receive. In a moment
we'll show you how to eliminate this adjustment
and make it automatic.

A sccond type of system is shown in Ifig. 2.
In this setup u switeh is used to control & relay.
The relay serves to switch the antenna to either
the transmitter or recciver: as a general rule, the
relay is powered by 115 volts a.c. 8; cun be
mounted in any convenient location at the oper-
ating position. Some commercial receivers have
an extra set of contacts on their reeeive-standby
switch and, if desired, these ran be used for the
relay. You can check your recciver instruction
manuul for these connections. The only problem
with this type of control is that it makes your
receiver completely mute Jduring transmit opera-
tion.! In c.w. operation most amateurs use their
receiver for monitoring their sending because for
the most part the stution vou are working is
usually on the same frequency or close enough to
it 8o that you can hear your own signal.

When choosing u switch for S;, decide how
many circuits you want to switch and then
choose a unit that has adequate poles and posi-
tions to o the job. Some amateurs prefer to have
their hands completely free. This can be uccom-
plished by using foot-activated switches. A look
through any parts distributors’ cataloguecs will
show there is a wide variety of foot switches on
the market. The foot switch can be mounted
under the operuting table leaving the hands free
for tuning, logging, and so forth.

Relays and T.R. Switches

The majority of amateurs prefer to use coaxial
cable to connect. all their gear together and even
to feed the untenna. Also, most amateurs be-
lieve that they have to use couxial-type relays

Joaxial relays

! However, a similar switching provision is found on
many manufactured transmitters. so if such a transmit-
standby switeh is used the receiver can remain in operation
(although of eourse disconnected from the antenna) during
transmissions, — Kditor.
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are relatively expensive and an  inexpensive
substitute cun be used that will do the job just
as well. Assuming you want a relay that will
operate on 115 volts a.c. as in Fig. 2, any relay
for this voltage will work for your antenna
change-over, at least at Novice power levels.
When you get your General and start to consider
one-kw. power levels you will have to be more
concerned ubout the insulation material on «
relay, but for powers up to a few hundred watts
any relay will work.

If you plan to use coax und don’t have a coaxial
relay but one of the other type, the simplest
thing to do is mount the relay in a small metal
box or chassis and install three coax or phono-
jack fittings. One jack is for the pole and the other
two for the contacts. For coax, a single-pole
double-throw relay is suitable. You only switch
the inner conductor as the shield braid makes its
connections through the metal box. For I'win-
Lead or open-wire line, then a double-pole
double-throw relay is necded as both conductors
are switched.

Many amateurs feel they must use coax relays
for coux because if they don’t, their feed-line
s.w.r. will be upset. However, if the type of relay
described above, the one mounted in u metal
box, is used, the slight change in the s.w.r. is of no
real importance us long ay the relay is mounted
close to the transmitter, say a few feet. Just keep
in mind that the change in s.w.r., if there is uny,
will only exist on the piece of line between the
relay and the transmitter, not the relay and the
antenna. The additional losses caused by an in-
erease in 8.w.r. on such a short length of line are
too insignificant to hother ubout.

If you operate on 51 Me. or higher there are
certain preciutions you must take if you use a
non-coaxial relay. The danger in using ** just any
relay is that too much coupling may exist be-
tween the relay contacts, which would introduce
an excessive r.f. voltage across the receiver input
with the danger of burning out the receiver front
end. A simple check to make sure this won't
happen is to tune in a signal and then, while
listening or watching the S meter, tune the trans-
mitter tank circuit through its range. Be sure to
leuve the transmitter turned off during this test.
If there is any detectable change in the reccived
gignal it means that you have coupling across the
antenna relay. Try different lengths of coaxial
line between the receiver and relay until you find
a length that gives no change. (nce you find
this length it is safe to operate with power on
the transmitter. It is ulso possible to minimize
these dangers at v.h.f. by using special construe-
tion techniques when mounting a relay in a
metal box.2

Still another method of switching the antenna
feeder is with a t.r. (transmit-receive) switeh.
This is a completely automatic system that
doesn’t require any manual operation ut all.
The t.r. switch usually consists of a single tube
and is simple to build.?

o ol L

5|:
Fig. 2-——Method of connecting an antenna-changeover
relay.

RCVR.
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Receiving Antennas

One other system of eliminating manual con-
trols is to use two antennas, one for receiving and
another for transmitting. With this setup there
is no need for un antenna relay or switch. How-
ever, while such a system is suitable for low-fre-
quency operation, 30 and 40 meters, it is not
recommended for use on the higher bands. 'There
is a very good reason for this. On 80 or 40) meters
there is little direetivity from the untenna. This
of course doesn’t hold true for the eluborate 40-
meter beam installations but it is true for the
average ham wire antenna. The luck of directivity
works to the advantage of u ham using both
receiving and transmitting antennas.

On the higher bands however, ulmost any an-
tenna with the exception of a vertical will show
marked directivity. If you were to try and use
separate antennas, you could very well be trans-
mitting a good signal in one direction but your
receiving antenna wouldn't pull in signals from
that same direction. Also, o ham will usually try
to get his transmitting antenna as high and as
heet oriented as he can. Always keep in mind
that the better your transmitted signal strength
in any direction, the better will be the reception
in that same direetion.

Tying It All Together

In addition to the receiver and transmitter
there are usually other items that the umateur
will want to incorporate into his station. If he has
a TVI problem, then a low-pass filter to attenuate
harmonics may be required. Also, he may want to
monitor the match on his antenna and check the
power output in the feed line. In this case he may
want to add a Monimatch.? If he should be using
a multiband antenna with tuned feeders, then a
transmatch is in order. Fig. 3 shows how such «
system would be tied together,

Hither RG-58/U (50-ohm couxiul cable) or
RG-59/U (70 ohms) can be used for connecting
all the units together. One important point should
be kept in mind when using coax. If you have &
Monimateh or low-pass filter, then the coax

T Braschwitz, “Coaxial Switch Performance,” QST
August, 1961,

September 1963

# Construction details can be found in Understanding
Amateur Radio, published by ARRL.
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impedance should be the same as the units. A low-
pass filter designed for 50-ohm impedance should
be used with 50-ohm coux, not 70-ohm. The same
is true of the Monimatch. As a general rule the
low-pass filter should be the last thing in the line,
going from the transmitter, especially when a t.r.
switch is used. Some t.r. switches will generate
harmonies, but if in such cases the low-pass filter
is installed betwcen the t.r. switch and the
antenna any harmonics generated will be attenu-
ated by the filter. Note that in Fig. 3 we show a
transmatch. In the event a coax-fed antenna
were used you would simply have coax from the
low-pass filter to the antenna. That would be the
only change in the system. If you do use a trans-
match it should be connected in the line as shown
#0 that the receiver will get the benefit of the
unit. A transmatch will help on reception by add-
ing selectivity so it should serve the receiver as
well as the transmitter.

Adding a V.F.O.

Another item in the switching problem is when
the Novice becomes a (jencral and wants to add
4 v.f.0. to his crystal-controlled rig. A great deal
will of course depend on how the complete unit
is to be keyed if c.w. operation is planned. If the
existing transmitter is cathode keyed, o common
system, and the v f.o. is to be keyed the same
way, then it is a simple matter to councct the
v.f.0. and transmitter chassis together so they
have a common ground and run the cathode
lead from the v.f.0. to the kev along with the
transmitter keyed line. Of course in such a system
whenever you lift the key both v.f.o. and trans-
mitter are in the standby position 80 all you necd
do is switch the antenna.

In some cases cathode keying of the v.f.o.
will cause chirp on the signal, so amateurs prefer
to let the v.f.o. run continuously during the time
the transmitter is keved. In such a system pro-
visions have to be made to switch the v.f.o. to
the standby position otherwise the v.f.o. signal
will be heard in the receiver. This problem can be
taken care of by an extra set of contacts on the
switch that controls the antenna relay.

Full Break-In Operation

Tn c.w. operation some amateurs prefer a sys-
tem known as “full break-in.” This means that
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Fig. 3—This drawing
shows a complete ama-
teur station showing the
method of connecting
all units together.

TRANSMATCH

.. CONTROL SWITCH

all that is necessary to go from receive to transmit
is to merely press the key. One problem arises
with this type of system. When you set your
receiver at the normal operating level so that your
eardrums aren't blasted out everything is fine
until you close the key. When that happens your
receiver will either block up completely or your
signal from the rig will blast your eardrums. One
way to get around this problem is to use an audio
limiter.* An audio limiter is a4 simple device made
up from a few rectitiers and resistors. Tt limits the
amount of audio a receiver will pass. When you
close the key, a maximum point is reached in
the receiver and the signal will come through at
a comfortable level.

‘There are two ways of achieving full break-in.
One is with a t.r. switch as described earlier and
the other is with two antennas, one for receiving
and the other for transmitting.

Rimilar to full break-in is the type of operation
used on single sideband. In this case when you
gpeuk in the microphone 2 relay is activated in
the transmitter. The relay switches the antenna
and at the same time mutes the receiver. There
is usually a delay built into the relauy so that
when you stop talking, or pause, the relay will
kick out uand the receiver will come on. If the
reader i interested in thig system, he should study
the instruction manual for his equipment to de-
cide on the hest method of making the connec-
tions to the antenna, receiver, and transmitter.

For a.m. phone operution, switching would be
similar to e.w. without full break-in. The switch
that controls the antenna relay should have extra
contacts which would be used to put the receiver
in a standby or mute position. Nearly all receiv-
ers have extra terminals which can be connected
to an external switch to provide muting,

In setting up vour operating position give some
thought beforehand to the arrangement of the
receiver and transmitter and the necessary
switches. We have seen stations where the opera-
tor tuned his receiver with his right hand but put
the reeeiver on the left-hand side of the table.
Orin other cases, where the operator was required
to throw as many as four switches to go from
receive fo transmit. 1)o some thinking ahout
your operating setup. A well-arranged operating
position will provide u great deal of satisfaction

to the operutor. [@sF=]

e e e TETET T s a v v AV EA LI



Team of the country’s leading entry in the June V.h.f. Party, WIFRR/1, Mt. Greylock, Western Massachusetts Section.
Left to right, rear, K1 WTZ K1 GSK K1BRO K1KEC K1NZF W 1FRR K1VXD K1DIR W1LMZ W1ZIG. Front, K1PQO KIMVN
WI1EOA KI1TCE K1COB. Missing are the photographer, W 1ZBT, and K1BTF and WI1RGM.

June V.HF. Party Summary

Sporadic-E Skip Boosts Scores; Higher Bands Pay Off

sporadic-# skip, it is not surprising that the
ARRL V.hf. Party often turns out to be a
romp for 6-meter men. This possibility was, in
fact, taken into consideration when our v.h.f.
contest calendar was first laid out. And for the
benefit of 2-meter men, September was selected
for the other warm-weather v.h.f. party, us this
is the year's best month for tropospheric propagu-
tion, over most of the United States, at least.
The 50-Me. scoring possibilities always bring
4 few wails from the 2-meters-only operators, but
our stutistics for the 1963 June Party make it
clear that use of hoth bands is a iust, if onc
would place high in the more competitive ARRL
Neetions, or in the mythical national ratings.
Starting down the list of high scorcrs in the single-
operator cutegory, you reach Yth place, na-
tionally, before a onc-band score is found. In the
multiopcrator cntries there isn't a one-band score
in the top 20.
The sporadic-# skip in this year's hassle was
not, the cqual of some past contests, in that

JUNE being the prime month of the year for

it was mainly a4 Sunday affair, but the sccond
day surely was a wild one, almost everywhere.
Unlike the usual condition, skip favored high-
lutitude contestants, as well as southerners, and
some of the biggest multipliers were recorded by
operators in the Middle West, the Plains States
and even in Canada. The country’s top 6-meters-
only score was turned in by K4VWH, Herndon,
Va.: 311-41-12,751. The fattest multiplier on 6
wug 47, the work of W@AYZS, Kunsus City, Mo.
His 247 50-Mec. contacts gave him 11,609 points.
Third 6-mcter score was by W4HFD, Eastern
Florida Section, 273-38-10,374.

RBut look at a tew of the scores resulting from
use of more than one band. K3IPM, Philadel-
phia, leads all single-opcrator entries with
$11-58-25,404, winning the Kastern Pennsylvania
award. K2LNS, Somerville, N. J., took the NNJ
uward with 481-49-23,569. He used only 50 and
144, while IKK3IPM worked on these bands and
220 Me. WIRJA, Milford, Conn., pushed hard
on 50 and 144, for his 387-44-17,028 scorc and
the Conneeticut wallpaper.

Caravan of the Southern California V.h.f. Club arrives at the summit of 8000-foot Frazier Peak, in the Santa Barbara

Section. The two camper pickups provided operating space for 220, 420 and 1215 Mc., while the club’s trailer housed

the 50- and 144-Mc. stations. K6BPC/6 compiled one of the biggest scores in the history of v.h.f. competition west of

the Mississippi, 699 contacts, for 40,260 points. Operators in this picture are WB6COA WAGOWIZ WASAJT and

WAGDJB. On the right, WAGAJT, trustee, and WAGDJB, president, unload some of the gear used by the Southern
California V.h.f. Club station, K6BPC/6 in the June V.h.f. Party.
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‘W4WDR didn't have to go hungry while rolling up points

for K5FGI, Amarillo Air Force Base, in the June V.h.f.

Party. His 312-40-12,480 score won in the North
Texas Section.

K2CBA, Troy, N. Y. (a long shot in view of his
location well out of locul range from the high-
activity metropolitan wreas) used 50 through 420
Me. effectively for a $0:3-52-16,796 total, and
the KNY certificate. The operator of K2CBA
for the contest was WA2IUL. A tremendous an-
tenna installation and high power on all 4 bands
were important factors in this achievement.
W4LIP, Miumi, would have done right well on
6 alone, but he fattened up his total with work
on 144 and 220 and turned in 407-41-16,728 -~
the best score made outside the northeustern
v.h.f. territory.

Fellows who have felt that living far from the
high-activity centers is a scvere handicap can
take heart from S5-figure scores like that of
KOUDZ, Rapid City, S. Dak., 312-28-11,856.
This writer took time out from a Duakota Division
C'onvention some years ago to make a try from
2 high spot near thut Western South Dakota eity
——and got an 0-0-0 rating to show for it. Things
must have chunged since 1954! WA4FLJ won
the Western Florida award with 329-40-13,160.
K5FQGT, operated by W4WDR, polished off
North Texas with 312-40-12,480. XE1OL, Mex-
ico Clity, won in the *‘forcign” eategory with
154-44-6336. And how about that Manitoba
winner, VE4MA with 182-29-5278? Or IKOZZM,
who won in Colorado with 199-37-7363. ($ven
VIESBY wus able to work 11 stations in 6 scetions
from Ycllowknife, N.W.T.

Perhaps the rurest coup in the history of v.h.f.
contests was pulled off by W5KHT, Oklahoma
City. Bob was hecaring very short skip on 6
around the time that he raised CO2DL, at 0851
(!ST. He changed quickly to 144 Mec. and worked
CO2DL crossband duplex for several minutes.
A neuat trick - but no cigar. Crossband contacts
don’t count!

ixpeditions to choice v.h.f. locations in many
parts of the country provided hundreds of con-
tacts that might not otherwise have been possible
for most of us. Who would have gotten Quebee
without VE28H /2, 243-42-10,248, or West Vir-
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ginia without KSOLEN/S, 411-45-15,495? The
mountains of our Pacific Coust states provide in-
numerable sites for this kind of thing, and group
efforts coliven the contest immeasurably for
the city dwellers.

Supreme western cffort in the mountain-top-
ping ficld was by the Southern California V.h.f.
Club. With two camper-type pickups, the club
trailer and a stution wagon, this team trucked
gear for 50 through 1215 Me. to I'razier Peak, in
the Santa Barbara Scetion, KOBPC/6 made 699
contacts, third highest in the nation, which with
their 55 section totul gave them 40,260 points,
sixth in the country, und one of the hest scores
ever amassed west of the Mississippi.

WOWYZ/0 and WODIK/0 put Clolorado on the
map in a big way, winding up with almost identi-
cul scores. The former used 50, 144 and 420 while
WODK/0 worked ull bands from 50 through
1215 Me. Their tallies: 371-44-16,412 and 314-46-
16,008.

Three multiop entries made scores over H(),000
points. The Dutchess County V.h.f. Socicty,
K2GCH /2, Overlook Mountain, [Bastern New
York Section, worked all bands through 1215 Me.
for a 599-79-53,167 score. W1BU, the Rhodo-
dendron Swamp V.h.f. Society station, stayed
home, and poured on the ¢oul all neross the
speetrum for %23-74-70,152. And the top ctfort
of all: WiIFRR/1, King Philip Amatcur Radio
Soeiety, operating from DMt. Cirevlock, highest
point in Massachusetts — 070-84-589,292 points,
made on all bands from 50 through 10,000 DMe.

Warning to the Over-Eager

Clompctition is getting keener with everv v.h.f.
contest, and in the drive to pile up big scores
an increasing number of violations of either the
spirit or the letter of the rules are being observed.
We've done little policing of the v.b.f. contests in
the past, but some will have to be done if certain
operating trends ure not corrceted.

s

S

R,
Highest station in Eastern U.S.A. was W4SKH /4, operating

from the summit of Mt. LeConte, Tennessee. Seen here are
K4OYF K4FPT W4SGI OZ9FL and a hiking companion,
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1. Stations operating away from the licensed
location must sign properly, to indicate their
portable status. Many operators are skipping
this nccessary formality; necessary to comply
with FCC regulations, and to keep contest,
records straight. Full compliance with FCC ruies
is required of all ARRL contest participants.
Be sure that cvery one of your operators under-
stands this, and follows through consistently with
at lcast the ““portable, Western New York”
required by law.

This is important in other ways, too. W1HD()
and WI1HDQ/1 are separate stations, and count
as such in vour log. The writer, who usually works
portable on the second duy of a v.h.f. party, has
to explain this over and over to many operators.
But if I do not sign /1 the second day, und your
log-keeper does not enter me that way, the
second contact. will not count. It will be thrown
out by the contest checker as a duplicate. Your
cntry may be disqualified if your operation has
not. been conducted properly.

2. Note carefully the new Rule 3. A transmitter
used to contact one or more siations may not be used
subsequently under any other call dwring the contest.
You can no longer use one set of gear for the
microwave bhands under various calls, to build
up your score. One call only now, per station. The
only exeeption is family-type stations, at the
location for which family-type operation is licensed.
‘This rule applies to all ARRL contests, including
Field Day.

3. Several complaints have been received of
illegal and apparently intentional interference
by v.h.f. contest opcrators. ()ver-modulation,
piling-on, malicious interference and other illegal
or uncthical practices have no place in the world
above 50 Me., at any time. Let's keep our per-
spective, during contests and at all times. Definite
cvidenee of illegal operation can bring on dis-
qualification, but matters should never have to
go that far among friends. Who guins from such
procedures? — E. P. T.

SCORES

[n the following tabulation, scores are listed by ARRL
Divisions and Bections. ['nless otherwise noted, the top
svorer in each section receives a certificate award. Columns
indicate the tinal score, the number of contacts, the section
multiplier, and the bands used. A represents 50 Me.: B,
144 Me.; €. 220 Me.; D, 420 Me.; and E, 1215 Me. or
higher. Multiple-operator stations are shown at the end
of each section tabulation. An asterisk denotes a Novice
Award Winner.

ATLANTIC DIVISION
faxtern Pennsylrania

K3IPM 25,404-411-58-ABC
WisDZ 12 497 250—49- \BD
K3HNP 179-29-A
WI3KETB
Wi3CLQ
W i\VJ (&}

K3

W U\ kM
WI3ARW
K3JGU

K3TUX
WaBs~ 441- 49- o-R
W3YC/3! 150- 22- 8-ABC
K3NIL 8- 25- A
W3CCX/3 (18 aprs

2, 050—504 31-ARCD
K3JFL/:

K.JDUW. ‘(multlonr
16,383-38 1-43-AB

W301/3 (8 oprs.)
13,92 %-48-ABCD

-
\V{AD/'% r]l nnrs)
2-46-ABC
K3UNZ/ "2 4 oprs,)
12.742-277-46-A B
5., \iJMP)

Q

< 37-AB

W3HCW/3 (4 oprs)
0-245-36-AB

X46
Wik DH/? (4 nnr )
69-151-39-ABC
K30KW (5 0prs.
579 6-|6|-J6— AR
W3VYM/3 (K3s GGX MLI
RCK)  2544-106-24-AB
}\iPOH/’} (4 oprs.)
2120-106-20-A
NSWQHH (KN3s WQB
WO 518- 74- 7-R
K3VZI (hJVLI WJUNM)
462~ 33-14-AB
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K3SUH (I\Js sUMU I'PI, wazJj/2 (\\’Zr& l\IJ UZl‘)
KN3VRK 6-156-21-A
4&5- 47- Y-AB '/( 013
Marulana-D, (7, WA2TGC/2 (\V’\l L[-I.'
W3NG 5952-156- 17 3
KSVIH  [498-107- 1VCG
K3UVH  1036- 5- 55-13-A
WiHB 610- K1 W '\zl)/N/Z (\\'Mﬂ DZN
WARCPN  350- ¢ YOB) 296- 37- 8-AB

K3UMV - 310-
K3AGN 148~ 3
K3Pprn 120-
KNSUTC* 108~ &

WWestern Pennsyleantia

W3RUL 4960-123-40-ABD
W3BWU 46X1-150-31-ABD

KN3TUJ  KI- & WACRA  2184- R4-28-A8

K3GMB 50- 16 K3UuQD  1938-102-19-A

WIINU 75- 26 W3sSYU  1242- 54-23-A1
60- K3PLX  1190- 70-17-A
At WIRKUH 104~ 26~ 4-13

W3nJMm 96- 16- 6-A
K3PMH 56- 14- 4-13
K..SIWK (K38 HWH 1IWK
I'ID)  5157-191-27-AB
h3Hhh/J (9 oprs.)
5-114—JJ-ABC
K3GEP/3 (4 oprs.)
1309- 73-17-ABD

CENTRAL DIVISION

w3orc 20~

W3JZY /3 (6 oprs 3y
36, 234-594-61-AB

K3LIW (4 oprs.)
5568-174-32-AB

/)lllllﬂflr!

KA Illinois
{: b K9AAJ  5365-143-37-ABD
K3OBU  374- d4- 1| AH KIDWR 3720-123-30-ABC
K3NXA 288 42- ¢ KYCNN  3300-107-30-ABDE
K {QBD/S (mulrmpr) WAYCWZ
1716-262-18-A8 WA 2= T1-32-A

1000- 50-20-. tB

Southern New Jersey WAGEID
W2RER R732-236: K9TRG
WA2EMB WAYBMU .sh(l- 71- 5-R
1560~ '.\ZAZII-HD WITQ
WZI\IQ}-/“ 352- WAIFIH 22K
WZ2HXE 30X~ 2 WaICwyg

WNZHQI* 180- WNIEOD

WN2GBX 132- WAYCUK
. KYUBRN

iWestern New York WNOHSS

KZERQ K246-217-3%-AR

W2UTH X()N(}-"()Z-M)— AB

K2YCO  6370-18 AB

WAZV \I 4867- 1 57
L

KXY (4 on
947- 167-41-AB
\VA‘H(‘(‘- (I\ll I'sX
WAYFC (r)

6 29-48
K9VCZ |h9\C WA9BVD
WNIIBG)
87- 29- 3-B

Indiana

K4OYD/9
(»9-114-'9-\13( Dl
WQMHP 25K6. ABE
KIMZV 1649~ 4-1 BE
K9ZUH 528 32-12-AB
K9VPE (K9

76735:
\VQI(‘-D/Q (W‘JI GD,
KOCOV) 798- 42-19-A

W tsconxin
KYHBT  H9KR-246-4K-A
K2IXJ,2 ( WIDHQ 2 -AB
W/.lbl'l'v WAYCBP 2700-108-25-
7>¢-xx| R1-ABC wasqQp 5

WA2J04 ' 13 oprs WaloT X
16, 192- 440-46-\15(.‘ KI9QYA  204- 20-14-A
WA2VNMB/2 WNIGQS i34- 17- 2-B

lo
5, 27- 47— \BL,DE
want \U/A (multio

0758- 221 -}l AB(,D}:.
W2ZKL (6 oprs,
9504 225-4 1-ABD
WB2CCA/2 ( l

ABCD

KZDUR/2 ( l
41 86-161 ZG-AB

DAKOTA DIVISION
South Dakola
Koy DZ 11,856-312-38-AB
4155-154-2
2675-107-25-A
1920- ¥0-24-AB
60- 10- 6-A1

WﬂFJZ

Deluxe transportation for W3JZY/3, June V.h.f. Party
station of the Copperhead V.h.f. Society, is this surplus
6-wheel-drive army truck, complete with refrigerator and
kitchen facilities for 4-man team. Location: Foxville Fire
Tower, in the mountains of western Maryland,

49



Eastern Pennsylvania winner, and top single-operator entry
in the June V.h.f. Party: Stan Smith, K3IPM, of Philadelphia.
Score 411-58-25,404 on 50, 144 and 220 Mc.

Mitnnesota
KUDTA  1255- 03-35-AB
9700-100-27-A

KyG1Q
WAPCQG T08R- 64-17-A

DELTA DIVISION
Louisiana
WASAVQ:
382-207-26-A
KSZQX 1260~ 60-21-AB
Misgissippi
KSZRIKK 574 41-14-A
WAGUYL/S (4 oprs.)
2- 96-27-A

Tennessee

WA4CGA 5040-140-36-AB
K4IW7Z  3168-132-24-A
WA4AWH
1722- 82-21-A
K4NMU 1265- 5§5-23-A
\V41‘ZG/4 (4 opra.)
13,3356- 51R-41 AB
WA4ROZ, ¥ (4 0
11.484- Zbl 44—AB
W48KH/4 (7 oprs.)
Y652-2654-3%8-AB

GREAT LARES
DIVISION
Kentucky
h4l§ZK 6765-2(2)5-:
WALCQU 1634 ¥6-19-A
WA4ANXDM 600- 40-15-A
Michigan

KRLIO  2806-122-23-A
KXIXU 2622-114-23-AB
WRCVQ 1536- 9ti-16-AB

WABA LK
1260- 70-1R-AB
61-14-A

WRVRH  224- 56

WR7GW/8 uu- 30

TTN 7 7

r\svvﬂ/s (X npra )
44-208- 23-AB

WRJ\U/X (l\HUOb Ws8JIXU,

WARBRS)

WASBYL (\V A&s MYL DM’)

52 X-AR

0~
KS8TIW (hBu l'_ZVR JZI‘ SBH)

KERXF (K88 hQV R\I‘
WEBH )
132- 44- 3-AB
Ohfo
K8YXV 5344-167-32-AB
KNZE8  5100-150-34-AB
WASLW’
2550-102-25-AB
KRSUB 2016~ 72-28-AB
KSRKBJ 1300- 65-20-A
WASAMK
1045- 55-19-A
KRTUO  BY6- 64-14-A
KICRQ/¥ 612- 51-12-B
K8YW 305- 61- 5-B
KRWVZ  288- A4—I£-A

WXHBI/R (12 o ‘P
1,988-475-46-ABDE
W3CCI (9 oprs
81-460-43-ABC
WARLT (hSTDR. Kxs BYT
JZZ)  3168-132-24-AB
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K8VGL (th VAC VvGL)
5- R4-25-ABL)

K8ZTV (l\xs UW?7 7ZTV)
1456-104-14-A8B

HUDSON DIVISION
Fastern New York
K2CBA3Y 16,796-303-52-ABCD
WR2DFI¢ 7680-240-32-AR
WB2DQ()2394 -114-21-AB

=1 ‘J_}.{- 83-1 l B

\\’B2 AQD X~ 4-B
K2GCH/2 (14 nurs)
5} 7-599-79-‘\B(JDE

K2y VE/° (10 oprs.

0872-298- fl ABC
K2BGU/2 (7 oprs.)

7392- 124 33-AB
WA281'1, (WAZ:; BVV 8PL,

wWB2DDP

69 75 225-31-A
KIMIX/2 (Kils MIX QEO
VGL) {485-195-23-AB

K2YNT/2 (6 oprs.)
1393-261-13-B
K2CQG/2 (5 oprs.)
242+ 49-18-BC
\\'4 A2!IA(2 (W A2u HAQ
WU 69-12-A1B

WN2IBg (WNZn r HDS 1BQ

A
WZA2FB A ”052-1 14-1%-AB

1296-108-12-A
WB2DNZ
1111-101-11-AB

WH2FHL 1100-110-10-B
WAZBNK
178~ Y&-11-H

]

WA2GCL 1050- 70-15-A
WAZFHO 1008- 72-14-AB
WA2RJJS R-A
w2aLU
WA2DRK 720- 80-12-13
WN2C LV" 707-101- 7-B
V2RI’%Z

\ 690- 69-10-13
WR2BQJ  A4%- 59-11-AB
WAZEUS 450- 45 0-BD
357 51- T-B
300- 60- 5-A
300~ :5()-10—.&3
WN2CNT 290- 58- 5-i3
WA2ZCK  175- 35 5-B
VK 162- 18- 4-A
140~ 14~ 5-C
; 92- 23 4-B
WA200M 78~ 26- 3-B
WAZZIEW 76~ 19- 4-B
WNZCNG  50- 25~ 2-8
10- 5 2-A
hlSWIZ/ZO(N oprs

00-437- 47—AB(‘DE
K2ILJ/Z (K216E), WAZ2s

E YX3
13,156-286-46-AB

hz\(.l\l/z (K2YGM, WA2s
VGX Z "
3-207-29-A
\VAZ!(AP (\V\ZN RAT 8LY)
H7R0-226-30-A13
\VAZYL{S (l\’\’/{\‘m ()Vll%I YDB
H3) A-143-12-B
WA2001, (WA200L,
WB2DRA)
YO4-113- X-13
WA2IKN (g); IKN JUQ)

"

260- 52« .’)-H

A2YXK
WN2IE }\)
WA2RTG {WAZRT

WB2BMV
’ '5— 45- 5-3
WAZWIH (WAA\VIH
WBZHES
200- 40- 5-A

Northern New Jersey
KZLNS 2 3,560-481-49-A1
W7PUA

71?(';-19
WA25AB 6076~

WAZ2IVO 3944-136-20-AB
WN2CUD*

1960-140-14-B
l\ZR(:I‘ 1508 51-29-AB
4%-106.

44- R-B

8- 7-18
35

WA2UO0Z ’45—
WA21RISM 228~

-765-60— ABCDE
W2L8’I‘ (9 oprs.
48 .’5‘204)75 -60-ABCD

5,168-: 572—44—‘\8
W2ZDR/Z (¥ Oprs.)
22,673-511-41-ABC

K213J’P/2 (9 oprs.)

415--57()-4’)- ABCDE
W2()YH/" (% oprs,

8, 42 386 47-AB
WA2FBQ

1 2-4&7-20-AB
K2TMA

(8 oprs.)
«azﬁx—.« 31-2%-AB
K2UVG (KZ2UVG, WA28

WF VEH)
2456~ Hﬁ-zl-}\u
K2KDQ (5 oprs.)

2175-145-15-A1B
WA2UUY (\VAZN llllﬁY \["} W3)
WN2GFO (\VN2!4 KU GFO)
12~ 12- 1-8

MIDWEST DIVISION
Towa

KOKPQ 5148-14!

KOJBY  4950-15 A

WUDRI. 4216-186-31-A

WAEAH 35- 7- 5-A

Kansas
KOGIC 2010~ 67-30-AB
Wwoor.C 34- 17- 2-B
WNPEND 6- 8- 1-B
Missouri
WOYZS 11,609-247-47-A
WOHHG 258~ 31-18-\
KgpCcwp (l\(au BYR CWP)
510-117-30-A,
WAYCHE (W AQ¢ CHD
CHE) 2029-101-29-A

Nebraska
KYFLE Si36- 44-19-A

NEW ENGLAND
DIVISION

AB

Connecticut
RJA 17.028-387-44-AB

KIRTS 4u- 7-3
KIVMI Hi- 5-8
KIWKK 44- 5-13
KIMYQS 185- 37- 5-B
KIPAT 168~ 24 6-13
KIBXF 150- 30- 5-B
K1JNH/1 (14 oprs.)
6264-216-29-AB

WI1ORS/1, fﬂ nnrs )
8-169-22-A1B

KU\IBA/]. (I\ls MBQAHNTR)

WIAW (Wls (..nggW PR)

9-AB
xlainc
KINTC 1645-103-16-A
w1cO %3~ 43-18-AR
KIMTJ - 40- 3-AB
WIPLX/1 320- $0- k-3
\Vll'Cl\I 140- 20- 7-B

KKK K- 4-A
KIN'\Y/I (l\ls NAY QIKM)
93-31-AB

KIVEQ/L (L\ls NIV VEQ)
17- 2-B

Eustern ,1[ axsachusells

WI100P 15568 40-19-CDE
WIJSM  1422- 74-18-ABC
KN1ZQI.* 120- 21— 5-B

WI1BU (13 05)
70,152-823-74-ABCDE

Western drassnchusetts
KIJIX? 7866-173-38-ABCDE
W lVN'H

340~ 60-30-ABCDE
KiTcu 2100—100 21-A
WIHDQ/14

400- 50- R—\
W1UCB 9%- 14- 7T
K1VP 26- 24- 4 '\B
wu‘mvl ll& oprs.)
970-84-ABCDE

K1Y LU/l (h oprs.)
19,360-454-40-AB

New Hampshire

11,250-234-45-ABCD

WlUON/l

51-131-21-AB
KIWPF, 4hK- .m-n-\
KISFN - 4-A

K3LNM/1 h5- I.{- 5-A
WIALE (Wls ALE YQH)
H873-176-31-ABC

Lehode Island

KICRN 7918-206-37-ABC
1005- #7-15-AB

KI1PADM

termont
K3JKJ/I 1320~ 60-22-Al3
WIGYT [092- 7&-14-AB
W1I1prJ/1 (7 ODrs.

Ri2 0—1:(5-41)-1\13(‘[)
\VI‘S’;ng()/l) (K1y BVI KJY

42-27-A13
thQX/l (KICQX WlJVL)
8-BCD

NORTHWESTERN
DIVISION
idaho
WABUYK/7
1347~ 73-19-AB
Montana
K7MI‘ A/7 910- 65-14-A
NPV X40- 60-14-A
578~ & A
IR1- 37-13-A
112- 14- 8-A
Oregon
W7ADR 1608- 67-24-AB
W7(}’I‘\V 1554- 1-
WITYR

W7RZY

7AAD $2-23-
1\7AUO/7 (Il oprs.)
2780-130-20-ABCD
W7HTX (W7u Dg‘_;l" IQITX)

KIPLR ~ 5904-2:5-24-ABC

WIULZ 2943-109-27-AB W “3"‘"9"”‘

KIPUG/1 R7IQL  7665-217-35-ABCD
2625-105-25-A K7RIE  4092-156-32-A

KIRCK/1', W7ZOW 38K6-134-20-A

$119-163-13-B WIRPT 448 42-14-AB

WIHRKT, ]‘H(l-l50-l.$-B WT7HZ/7 (13 oprs.)

KIPKQ/ .57-140-.;1 ABCDE
1785-110-15-B 7THEF/7 (K78 DTH HEF

KITOE 1166-106-11-B 7P 6720-110—32-AB

WIDZA  704- 64-11- K7PIN T8,

WIHDQ 572- 42-13-ABD 0310-07-AB

SITKJ)1 514- 57- Y-B K7BBO/7 (K78 1B HaD)

W1YDs¢ 480- 27-15-ACD 7-181-27-AB

(Continued on pagezlﬁ))
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Seventy-Three

BY LOUISE RAMSEY MOREAU,* WB6BBO

THE greatest expert in any field is a fellow
named ‘“They.” Even more than “Pat. Pend-
ing,” and “Anonymous,” ‘“They” has been an
authority on, and has said more, and been re-
sponsible for almost everything from gurdening
to politics, und he has been particularly busy
finding a derivation for “73.” Every time we turn
around this expert has come up with a new theory,
each one more colorful than the last. Look st
some:

1. Asa telegraphers’ toast to Andrew Carne-
gie on his 73rd birthday.

Not True. Andrew Carnegie heard 73 come
over the wires in Pittsburgh, Penna., while he
was still a messenger and just learning the Code.
What is true is that on his seventy-third birth-
duy the telegraphers held a celebration in his
honor, and did indeed toast a “73" to this very
successful graduate from their ranks.

2. As a secret sign by the railroad telegraph
union to designate membership.

Not True. Again, in 1909 when this was sup-
posed to he happening, there wasn't a telegrapher
who would not have replied to that 73 knowing
full well what it meant.

3. The Winchester 73 Rifle. (One of the latest
pipe dreams that was promoted in a syndicated
column about, two years ago.)

Not True. 'The Winchester Rifle wasn't even
in the “bright idea” stage when 73 was first used
on a wire. Luter, perhaps, 73 could have trig-
gered its use in the original meaning of the num-
eral, had conditions warranted this after the rifle
had appeared.

These are the three most popular legends, but
there ure many more. There are some facts be-
hind each one that muke it scem to be poussible,
and each one has that most aceeptable element
of any legend — appeal to the imagination.

Just a vear ago the Citizens Band set itself up
as the suthority with the wildest flight of fanecy
yet found. It is so completely in error, and so
very funny, that it is worth mentioning as an
example of how far imagination can go.

According to a CB publication, it would seem
that it began in the early days of wireless in, of
all places, the lumber caumps. Now, according to
this story, there were wireless stations ut the
camps. Also, according to the story, u lumber-
jack had done a good days’ work when he had
felled seventy trees. So, the wireless operator in
one lumber camp would wish the operator in
another (you guessed it) *‘seventy trees” when
he signed. The author does not explain how that
grew into a numeral.

All this has been theory, and legend. So what is
the truth?

73 goes right back to the beginning of the land-

* 208414 Lewis Ave,, Altadena, Calif,

September 1963

line telegraph days. 1t is found in some of the
earliest editions of the numerical codes, each
with a different definition, but each with the
same idea in mind — it indicated that the end,
ur the signature, wus coming up. But there is no
data to prove that any of these were used.

The first authentic use of it is in the publica-~
tion, T'he National Telegraph Revicw and Oper-
ators’ Guide, first published in April 1857. [t is
found in Volume I, Number 1, along with other
numerals then in use. At that time 73 meant
“My love to you!” Succeeding issues of this
earliest of telegraph publications continued to use
this definition of the term. It is cmployed as well
in some of the poetry of the telegraphers, and in
comments regarding the two YL operators who
had entered the profession. Curiously enough
some of the other numerals then used have the
same definition now that they had then, but
within a short time 73 began to change.

In the National Telegraph Convention the
numerzl was chunged from the Valentine-iype
sentiment to u vague sign of fraternalism. Here
73 was a greeting, a friendly “word” between
operators, und it was so used on all wires and by
all companies. The idea was instituted by James
D. Reid, who was one of the members of the com-
mittee appointed to set up u standardized code of
abbreviations for all companies to use.

In 1859, the Western Union Company set up
the standard “92 Clode.” A list of numerals from
one to 92 was compiled to indicate u series of
prepared phrases for use by the operators on the
wires. Here, in the “92 Code,” 73 changes from a
fraternal sign to a very flowery ‘“‘accept my
compliments,” which was in keeping with the
florid language of that era. Over the years from
1859 to 1900, the many manuals of telegraphy
show variations of this meaning. Dodge’s The
Telegraph [nstructor, shows it merely as “compli-
ments.” The Twentieth Century Manual of Razl-
way and Commercial Telegraphy defines it two

(Continued on page 166)
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Intermodulation Distortion
in Linear Ampliﬁers

BY WILLIAM I. ORR,* W6SAI

erate a single-sideband signal at a low power

level for reasons of economy und then to am-
piffy it to the desired strength by the use of one
or more linear amplifier stages. The intelligence
iz contained in umplitude variations in the signal,
and it ie imperative that the lincur stages amplify
this intelligence with as little distortion as possi-
ble. Strictly speaking, un ideal linear amplifier
is one in which the output envelope amplitude is
at all times directly proportional to the input
envelope amplitude. Amplitude distortion results
when the magnitude of the output signal is not
strietly proportional to that of the driving signal.
This elass of distortion (which is the prineipal
type encountered in linear umplifiers) includes
Intermodulation distortion, a particularly interest-
ing type of umplitude distortion c¢neountered in
single-sideband service. 1n pussing, it should be
noted that intermodulation distortion (abbrevi-
ated IMD) occurs only in 2 nonlinear device
driven by a complex signul having more than one
frequency. As specch is made up of multiple
*f\matmur Service Department, Eitel-MeCullough, Ine.,
San Carlos, California.

[1‘ is common communication practice to gen-

100—
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70—~ /

60 ——t—

IEE Y,
[4AnnE

100 2000 300 400
EQUIVALENT PLATE VOLTAGE

CATHCDE CURRENT (MA.)
3
|

Fig. 1—The electron flow {cathode current) in a vacuum
tube is a nonlinear function of the equivaient plate (or piate
and screen) voltage and is described by the 3/2-power
law. This curve illustrates typical electron flow, which plays
an important part in establishment of tube linearity.
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Although there has been much talk
about intermodulation distortion in
linear amplifiers, a search of avail-
able literature brings to light very
little in the way of factual data.
Here’s down-fo-earth dope on what
g'nea.r-am plifiexr tubescan and can’t
0.

tones (or frequencies) and as the perfeet linear
amplifier hus yet to be built, the situation leading
to 1M distortion exists in most 8.8.b. amplifiers.
Once the intelligence-bearing signal has been gen-
vrated, the amplitude relationships existing in the
intelligenee must be faithfully retained or the
s.8.b. signal will blossom into a broad, fuzzy
caricature of itself, and the unlucky user of the
nonlinear equipment will find hie on-the-air
popularity waning. Intermodulation distortion,
therefore, is important to the 8.8.b. operator, and
the cause and effeet of this unloved and unwanted
mutilation of s.8.b. signals will be discussed in
this article.

The Vacuum Tube and Linearity

The vacuum tube i8 the heart of the linear
amplifier, und the amplifier is designed about it.!
in addition to the tube, the amplifier is composed
of auxiliary equipment — resistors, capacitors,
inductors, ete. - chosen to permit the tube to
operate in the most linear manner possible con-
gistent with various restrictions imposed by ceo-
nomic, physical and electrical limitutions. The
auxiliary equipment muy be considered to he
raade up of passive circuit elements while the
vacuum tube is thought of as an active element
by means of which the desired power gain is
accomplished. The passive circuit elements ure
entirely linear and they affect cireuit operation
only insofar as they determine the operating
parameters of the tube. The linearity of the tube
is open to question. The more Jinear the tube, the
less stringent the demand placed upon the eir-
cuitrv to achieve a desired degree of over-all
linearity. The results obtained are a balance
hetween excellence and cconomy.

The vacuum tube utilizes electrons emitted
from u hot eathode by impressing upon them an
electric field which varies with time. During the
passage of the electrons from cathode to plate,
the field is munipulated in such a way as to alter
the number of electrons arriving at the plate of
the tube. The clectrie field reuets in u predictable
way that may be uccurately described by Max-
well’s equations. The electron flow (or cathode
eurrent) is a 3/2 power function of the applied
electrode voltages. This so-called ““3/2-power

t This discussion applies to vacuum tubes. Similar conclu-
sions may be drawn about transistors, but such conciusions
are not within the scope of this article.
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Iaw’”’ of Child and Langmuir is theoretically valid
for uniform tube geometry and holds true for any
space-charge-limited eclectron flow under the
influence of au external field (Fig. 1). The 3/2-
power law is not a linear function, und in practical
tubes the cathode current is not a straight-line
function of grid voltage. Further, practical tubes
depart from the 3/2-power law to some extent,
depending upon tube geometry, space charge,
electron interception by grids, and emission
limitations.

‘I'he relationship between the electric field and
cathode-current. low within the tube deseribed
hy this natural law plays an important role in the
establisthment of tube linearity. In practical
amplifiers, for example, the magnitude relation-
ship between input and output signals is not
perfectly constant at all signal levels within a
wsiven range. The relationship defining amplifier
linearity is termed the envelope transfer function,
and ideal and typical transfer functions :ure
shown in Fig. 2. The fundamental cause of a
non-ideal, nonlinear amplifier transfer function
may be traced directly to the nonlineur relation-
ship between the plate current and grid voltage
of the tube employed in the umplifier. ‘This rela--
tionship approximates the 3/2-power law through-
out the operating region above cutoff.2 An exam-—
inution of intermodulation distortion reveals the
importance of significant cathode-current. de-
purture from this fundamental law us regards
amplifier linearity.

Intermodulation Distortion Measurement
Techniques

Leaving the vacuum tube for a moment, it is
useful to examine mmeuns of testing tuned linear
amplifiers for distortion. One such means is to
apply two equal-amplitude r.f. signals of different
frequency to the input eireuit and then to meas-
ure the relative strengths of the output signals
and the accompanying intermodulation prod-
ucts.® This combination of input signals is often
called a two-tone test xignal. The action of the test
signals beuating with each other in the typical
“nonlincar’ linear amplifier having amplitude
distortion produces intermodulation distortion,
und the purpose of the two-tone test is to create
this action under controlled conditions and to
measure it. Maximum limits of intermodulation
distortion have become an important specifica—

2 Cutoff may be thought of as that amount of grid bias
required to reduce the idling plate current of a vacuum
tube to virtually zero.

# “'I'he tirounded Urid Linear Amplifier,” Orr, Rinaudo,
Sutherland; @ST, August, 1961, pages 16-21.

Fig. 3— QST authors and prominent DXers W&KEV (stand-

ing) and W6UOV examine data plotted by Eimac Inter-

modulation Distortion Analyzer. General-purpose equip--

ment permits IMD measurements to be made on a wide.

variety of transmitting tubes in either grid- or cathode-

driven configuration. IMD products are seen on screen of
panoramic analyzer,
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Fig. 2—Amplifier linearity is defined by the envelope
transfer function. Departure from linearity is illustrated by
curvature of the function (dotted curve) and may be traced
directly to the nonlinear relationship between cathode
current and electrode voltage shown in Fig. 1.

tion determining the excellence (or lack thercof)
of linear amplifiers and tubes.

A practical test technique is to cmploy a two-
tone, low-distortion test signal to drive u linear
amplifier, and to use a speetrum analyzer to dis-
play a sample of the output signal of the amplifier
(Fig. 3). A spectrum analyzer is a precision pano-
ramic receiver having high resolution and capable
of resolving signals separuted in frequency by
only a few kilocycles. ‘The presentation of a por-
tion of the spectrum in which the tests are tauking
place is given on u long-persistence cathode-ruy
tube. If the IMD products of the two-tone test
signal are known and the amplifier under test is
run with no feedback, at a frequency low enough
to remove side effects due to circuit uncertainties,
the IMD products of the tube under test may be
readily determined by visuul inspection of the
picture on the sereen of the speetrum analyzer.
Equally important is the fact that the test is re-
producible, and that the tube may be operated
under any combination of electrode voltages and
loads.

A block diagram of a typical IMD test ex-
periment is shown in Fig. 4. The low-distortion
signals are generated by separate stable r.f. oseil-
lators operating on 2000 and 2002 ke., respective-
ly, their outputs being carcfully combined in a
speeiul isolator which prevents the oscillators
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from ‘“secing’’ each other. The resultant two-
tone signal is amplified by successive class A
stages until the desired driving level is reached.
The two-tone generator shown in the photograph
is capable of delivering a test signal having IMD
products more than 60 decibels below the two-
tone signals, at a power level up to 700 watts.
The tube under test is placed in a test amplifier
operating at 2000 ke., and capable of permitting
various eclectrode voltages and r.f. loads to be

Fig. 5—Typical display on screen of IMD Analyzer. Top:
Two test tones are seen at the center of the screen, with
IMD products evenly displaced on either side of test sig-
nals. Third-order products are 35 db. down in amplitude
from two-tone signal, and Sth-order products are 40 db.
below test signals. Higher-order distortion products may
also be seen. Bottom: Equipment parameters adjusted to
raise third-order products and to drop fifth-order products.
The linear amplifier may be adjusted to enhance or reduce
various distortion products, if desired.
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impressed upon the tube at the convenience of the
operator, The output of the test amplifier is dis-
sipated in a dummy load and a small portion of
the output signal is applied to a panoramic an-
alyzer having a dynamic range of 60 decibels.
The two-tone test signal, along with spurious IM
products, may be seen on the screen of the instru-
ment, separated on the horizontal frequency axis
by the difference in frequency between the two
test signals (Fig. 5). A reading is made by com-
paring the amplitude of a specitic intermodula-~
tion product with the amplitude of the two equal
test tones in the output signal. For convenience,
the ratio between one of the test signals and one
of the IM products (there are ulways two of the
same order) is read a8 a power ratio expressed in
decibels below the test-signal level. It is equally
correct, and the absolute unswer is the same, if
the ratio of the sum of the powers of the two test
tones to the sum of the powers of the two IM
products of the sume order is used. It is equally
valid to express 1M relative to peak-envelope
power, (p.e.p.) provided it is done by taking the
ratio of p.e.p. to the square of the sum of the two
IM products of the same order.* Referring IM
to p.e.p. carries the additional informution that
the 1M is specified for conditions of maximum
signal level. Peak envelope power occurs when
the two test tones are instantaneously in phase.
Measurements made on a wide variety of power
tubes, from small to large, filamentary types and
oxide eathode, triodes and tetrodes, in grid- und
cathode-driven service, have shown conclusively
that the magnitudes of the intermodulation dis-
tortion products are significantly affected by ul-
most evervthing: changing heater or filament
voltage by only a few per cent; slight shifts in
bias voltage, idling current, screen voltage, plate
or grid tuning; neutralization, loading — all these
fuctors and others even more ohscure enter into
the determination of intermodulation distortion.
‘This might be » melancholy and discouraging
picture, but it is a fact of life und is one of the
4 Expressions of IM without reference to conditions of
measurerent and techniques are — us expressed by Poo-
Rah in “The Mikado' —~ " merely corrvborative detail,
intended to give artistic verisimilitude to an otherwise bald
and unconvincing narrative.” Unfortunately, a trend seems

to be developing in this direction. The reader is hereby
warned,

QST for



Fig. 6—Intermodvulation distortion products
may be predicted mathematically. This univer-
sal family of IMD curves applies to all perfect
tubes obeying the 3/2-power law. The curves
are plots of IMD level (Y axis) referred to the
driving signal expressed as a ratio of drive to
operating bias. As the drive is increased, the
various IMD products pass through maxima
and minima, Misleading conclusions of ampli-
fier performance may be drawn if the equip-
ment happens to be tested near a cusp on the
IMD curve, where a particular product drops
to an extremely low level. The whole operating
range of the equipment must be examined to
draw a true picture of IMD performance,

INTERMODULATICN PRODUCTS
DB DOWN FROM MAXIMUM SIGNAL

major roadblocks in joint industry efforts (work-
ing through the auspices of the Electronic Indus-
tries Association with the active cooperation of
the U.S. Navy) to set up standards and testing
procedures in order to cstablish a common yard-
stick for all to follow in vacuum tube IMD test~
ing, rating and cquipment design.

Mathematical Analysis

IMD products may be calculated by several
methods.® The results of different valid mathe-
matical techniques are in good agreement with
each other, and also agree in general with data
obtuined from two-tone tests conducted with the
IMD aunalyzer. A theoretical family of IMD
curves of a perfect tube obeying the 3/2-power
law is shown in Fig. 6. This universal family of
curves applies to all tubes, regardless of operating
parameters or tube type. Changes in electrode
potentials and circuit values (and even changes in
tube type) will produce characteristic curves of
this general configuration, but of course the signal
level at which particular value of distortion oe-
curs will be different in each cusc.

In Fig. 6 intermodulation distortion products,
expressed in decibels below the output level of the
tube, are plotted along the Y axis. The ratio of the
two-tone driving signal Fgmax) to operating bias,
E, (relative to cutoff voltage) is plotted wlong the
X axis. When £, is zcro, the tube is biused at
cutoff (class B). Ratios of Famaxy/Eo greater
than one, but less than infinity, represent the
possible range of class AB operation. Starting on
the curve at the no-signal point (Egmax; = 0),
the IMD products are nonexistent. As yqaux 18
increased, the IM products increase throughout
the range of ¢lugs-A operation and into the class
AB region, until a maximum IM distortion figure
for the 3rd-order products of abhout —30.7 deci-
bels is reached at an Egmax)/ Fo ratio of about 1.7.
The 3rd-order product then drops to zero (minus
infinity ) again for a ratio of Kemax)/Ho. of about

6 * Approximate Intermodulation Distortion Analyses.”
Report CTR-173 by R. E. Cleary, Colling Radio Co., (‘edar
Rapids, Iowa; “Linear Power Ampliftier Design,” W. B,
Bruene, Electronics, August, 1955; ‘ Linearity Testing
Techniques for SSB Equipment,” Tcenbice and Tellhaver
Proc. 1.R.E., Decemher, 1956, pages 1775-1782. ‘‘Inter-
modulation Distortion in High Powered T'uned Amplifiers,”
R. C. Cuwumings, Consultant, Eitel-McCullough, Inc., San
Carlos, California.
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3.5, after which the IM product again increases,
gradually rising to a level ncur —20 decibels for
cluss-B operation. Fifth-order and 7th-order
(and higher-order) products follow this sume
general behavior, compressed ulong the X-axis,
and are shown in dotted lines on the graph.

The results of this theoretical study imply that
the amount of intermodulation distortion in any
vacuum tube that follows the busic 3/2-power law
is predictable; further, that such distortion is in-
escapable and is independent of tube type. More-~
over, the study indicates that the perfect 3/2-
power tube will provide 3rd-order IM products
no better than —:20 to —30 decibels below maxi-
mum power output, and that the IM product
varies markedly with drive level, dropping to zero
at various points in the dynamic operating range.
Thus, the perfect tube, obeying a fundamental
law of physics, is a mediocre performer from a
lincarity point of view. As far as IM distortion
goes, it i8 a poor device to use in equipment
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Fig. 7—An ideal tube transfer characteristic departs from
the 3/2-power law. The ideal characteristic shown here
consists of two linear portions, with the operating point set
at the intersection, Half-wave plate current pulses are con-
verted to sine waves by the flywheel effect of the plate
tank circuit. Poor tank circuit Q, therefore, will have

adverse effect on over-all linearity,
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designed for lincar amplification of intelligence-
bearing signals.

A Study of Practical Linear
Amplifier Tubes

Droes this theoretical study actually mean that
all tubes are poor linear amplifiers or that it is
impossible to achieve 1M distortion products of
better order than —21) deeibels? Not. at all. The
study concerns itgelf with u perfect tube that im-
plicitly follows the 3/2-power law. Of course,
there is no such device, and praciical tubes (i.e.:
tubes that can be manufactured) depart from
this law to a greater or lesser extent. The practi-
cal tube, in general, shows an improvement in
over-ull lincarity as a result of departure from the
3/2-power law. The practical tube, in addition,
does not. have a definite value of cutoff grid
voltage, it does not have constant amplification
at all points within the strueture, and current
deviations and amplification variations oceur with
changes in plate voltage. C'urrent intercepted by
the screen and control grids modifies the plate
characteristie, and the “constants’” that express
the 3/2-power law vary with actual operating
conditions. Theoretically, IM dJistortion us a
result of this law should be independent of tube

tubes exhibit transfer characteristics of this

general class, the upper portion of the curve

showing additional curvature resulting from

saturation of the electron stream in the grid-

plate area of the tube. Plate current pulses are

converted to sine waves by flywheel action
of plate tank circuit.

tvpe. We know from experimental data that such
is really not the case, as practical tubes exhibit
transfer characteristies departing markedly from
the 3/2-power law. In many instances, an im-
provement in linearity occurs when the tube
departs from this law. For example, an ideal
transfer characteristic for a tuned amplifier is
shown in Fig. 7, consisting of two lincar portions
with the operating point sct at the intersection.
The resulting plate current cousists of rectified
snd amplified half sine waves, the plate tank
circuit converting this misshapen wave into an
equivalent sine wave by virtue of the fHy-wheel
effect. The equivalent sine wave is direetly pro-
portional to the input signal at all amplitude
levels from zero to the maximum value shown.
Alternatively, distortionless linear amplifica-
tion may be wachieved from another transfer
characteristic having, instead of the «iscontinuity
exhibited in the first example, & smooth eurve
uof the form shown in Fig. 8. 'I'he operating point
of the tube is chosen at projected cutoff. Tdeally,
the curved portion of the transfer characteristic
should be a portion of a so-culled “second-order ™
curve (a half-parabola. to he exact). A charucter-
istic such as this is termed square . Distortion
products added to the exciting signal by such a

° || axis0 - axzso
g
o e 1 771 "ADIUST BIAS FOR 1o | Fig. 9—A family of IMD curves for the 4X150~
> ! Ry = 3700 MA. 4X250 external-anode tubes. These curves are
S o— ; representative of this type of tube, and are
3 178 typical for tubes made by different manu-
g )/ —T 1 1 facturers. intermodulation distortion products
a =30 / T I |~ - 380 ORDER average about - 25 decibels below peak sig-
z ) / ‘;._ 00 : - =5THORDER nal, for 3rd-order products, while 5th-order
S a0 Ay i . 2= products average —43 decibels below peak
i / ',!I signal. These curves are representative of
) A most small transmitting tubes of this type.
D ~sor—- oS A ,T.___:gl\;'EIR Li‘égLMA—' Changes in loading or circuit parameters will
/»‘ 15100 ! !“ : alter shape and position of the curves,
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curvature can be tiltered out of the output signal
by the tuned plate tank circuit because ull of thesc
products fall in the harmonic regions of the exciting
signal. A distortionless replica of the input signal
is thus available at the output circuit of the
amplifier. Other transfer characteristies exist
which also will provide lower-distortion output.
Practical tubes departing from the 3 /2-power luw
{wherein the exponent in the expression is 3/2,
or — expressed as a decimal — 1.5) have ex-
ponents ranging from 1.3 to 3.4. This range covers
quite & speetrum of possible tube performance!
A practical tube may have o transfer-character-
istic exponent falling somewhere between 1.5
{3/2-power law) and 2 (square law); its transfer
characteristic would approximate the curve of
Fig. 8, wherein the central portion is fairly linear
and the lower portion resembles a parabola. The
upper portion of the characteristic may show
additional curvature resulting from saturation
of the electron stream in the grid-plate area
of the tube. That is to say, the grid or screen
“robs” the plate of the greater portion of the
avuilable electrons and causes o corresponding
drop in plate current.

Intermodulation tests run on tubes having this
general fransfer characteristic show distortion
products generally in agreement with the 3/2-
power law, Shown in Fig. 9 are IM curves based
upoun typical measurements made on the $X150

4CN250 family of external-unode tubes. With
fixed values of plate and sereen potential and
plate load impedance, measurements were made
at two levels of resting plate current over the
operating range of the tube. At the recommended
value of resting plate current, the Srd-order INM
produets rise gradually and smoothly as power is
increased to the maximum value of 500 watts
(referred to u single-tone plate current of 250
ma. j until at this value the products reach a level
of —26 dh. below the p.e.p. signal. Decreasing the
resting plate current to 75 ma. will degrade the
IM curve by several decibels, us shown. Fifth-
order products ut the recommended value of
plate current are below —43 db. at maximum
plate current level, The addition of 10 decibels
of negative feedback to a circuit eniploying this
style of tube will reduce the IM produets helow
the values shown by approximately 10 db., so
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Fig. 10—Intermodulation distortion products vary from

tube to tube of the same type, and also vary tube to tube

as operating conditions are changed. Small '‘receiving-

type’' transmitting tubes are usually poorer than these
curves by five to ten decibels.
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equipment with feedback designed around this
tube (other factors being equal) should be able
to reach the region of —35 db. [M distortion at
full power. Individual tubes {aud similar tubes
made by diffcrent manufacturers) will vary from
these curves by two to three decibels. Iig, 10
shows the variation in IM products between
three tubes under fixed operating conditions.
Changes in loading or other parameters will alter
the shape and position of these curves.

Referring back to Fig. 6, tubes of this type ure
operated under conditions corresponding to a
rutio of Kgmax)/Eo in the range of 2 to 3 at maxi-
mum signal, and theretore distortion must pass
through the third-order product maximum of
about —31 db. within the operating range. Actu-
ally, maximum distortion uppears near the 707,
to 1009, power level and is of the order of -25
db. or s, T'hese curves are quite representative of
most power tubes employed in amateur equip-
ment, cotnmon varieties of transmitting tubes
falling in the * minus twenty ” to “minus thirty”
decibel intermodulation range. Judicious use of
feedbuck with these tubes will allow 1M distor-
tion products to fall in the ‘‘minus thirty" to
““minus forty " decibel range.

Recent tubes specifically designed for linear

(Cantinued on page 154)
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o flocont fquipment —

B & W 6100 Transmitter

THE B & W 6100 is a single-sideband, a.m.
(carrier and one sideband ), and grid-blocked-
keved e.w. transmitter rated at 180 watts peak
«nvelope power on 8.8.b. and c.w., and 90 watts
on a.m. The operator has a choice of voice-
operated break-in, push-to-talk or manual opera-
tion. For frequency control the 6100 uses a
frequency synthesizer — a tongue-twisting word,
but one you’ll be reading quite often in this
article since the frequency synthesizer is the big
feature of the transmitter.

IZxcept for the synthesizer, the 6100 is more or
less conventional in its block diagram, shown in
Fig. 1, although it has an unusual circuit in the
mixer scetions and an etfeetive w.l.c. system, all
of which will be discussed later in this write-up.

The speech section of the trinsmitter takes
up very little space on the chassis beecause a
6C10 compactron is used for the speech ampli-
fiers. Referring to the block diagram in Fig. 1,
output from the microphone is amplified in the
three stages of speech und fed to a semiconductor
diode balanced modulator. Also wrriving at the
modulator is 3.2-Me. r.f. from the currier oscilla-
tor, ¥y Output from the balanced modulator
ia a double-sideband, suppressed-carrier signal
which, when passed through the 3.2-Me. crystal
luttice filter, has the lower sideband lopped off,
leaving an upper-gideband signal with & nominal
carrier frequency of 3.2 Me. The crystal-filter
bandwidth at the 3-db. points is 3 ke. The rated
gideband suppression for the transmitter is
50 db. below the peak output on s.s.b.

Output from the crystal filter is amplified by
Vs and then fed into the diode modulator. Here
the signal is mixed with either 12.4-Mec. or

6.0-Mec. encrgy from the sideband oscillator,
176 If the 6-Me. crystal is selected, the signal is
added to the 3.2-Me. signal, resulting in a 9.2-Me,
u.s.b. signal. The 12.4-Mec. erystal oscillator
signal and the 3.2-Me. signal result in a 9.2-Me.
1.8.b. signal.

Diode modulator output is passed through an
LC filter, then amplified in }7; and fed into the
first mixer, I'y. Injection for this mixer is fur-
nished by the crystal-controlled heterodyne
oscillator, V5. A series of five crystals are used in
the oscillator and are selected by the front panel
RrAND seLector switch, On %0 meters, the mixer
operates us a straight-through amplifier and
the heterodyne oseillator is inoperative. The
mixer circuit used at Vg is interesting und is
shown in Fig. 2. This type of mixer, using a
cuscode configuration, is reported to have better
stability than the more conventional type and,
in addition, exhibits some conversion gain.
Input to the mixer at the grid is high impedance,
and is low impedance at the cathode input.

Output from the first mixer fulls somewhere
between 9.2 Mec. and 34.7 Mec., depending upon
the frequency of operation. In the 14.0-Me. ex-
ample in Fig. 1, the heterodyne oscillator V3
operates at 10.5 Me., which, when mixed with the
0.2-Me. signal, gives 19.7 Me. at the grid of the
second mixer, V(o. The second mixer incorporates
much the same type cascode circuit shown in
Fig. 2. In this mixer, injection comes from the
frequency synthesizer, which is in the 4.7- to
5.7-Mec. range. This gives an output from the
second mixer on the desired amateur frequency,
which is then amplified in the 12BY7 driver and
6146 amplifiers. In the c.w. mode, grid-block key-

Fig. 1—Block diagram of the B & W 6100 transmitter. Frequency examples are for 14-Mc. operation,
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ing is used in the sccond mixer and
driver stages.

Protection against overdriving %s%/fgfgg
the final amplifiers is provided by a (10.5 Mc.)

double-action automatic load con-
trol (a.l.c.) circuit which involves

the a.l.c. detector, 17y, the 3.2-Me. bl
amplifier, 1’5, und the 9.2-Me. am-  92¥e ’

plifier, V7. R.f., taken from the .
6146 grids, is deteeted in the n.le.

detector, V1. The detected signal

is compared to a d.c. bias which is

adjustable by way of a control, the

a.l.c. threshold (aLc HR), locuted behind a door
on the front pancl. The detector conducts only
when the a.l.c. bias voltage is exceeded. The 6ALS
a.l.c. detector, V7, is a dual diode. Each section
of the diode has 1 separate load of a different time
constant; ‘“slow’”’ (1.5-sccond) t.c., and “fast,”
(0.03 sccond) t.c. The two timec-constant buses
veturn to the grid circuits of earlier amplifier
stages (V5 and V) where their gain is controlled
80 a8 not to overdrive the 6146 grids. The above
time constants were chosen to control gain be-
tween words (1.5 scc.) and to control guin
through variation of syllables (0.03 sec.).

A tunable, band-switched pi network in the
final amplificr plate circuit is designed for non-
reactive loads betwcen 30 and 100 ohms, Provi-
siong are made for metering the relative rf.
voltage appearing across the output of the trans-
mitter. In addition to reading relative output,
the meter can be switched to read plate current
(actually cathode current) and a.l.c. In the latter
cuse, the meter indicates the approximate amount
of a.l.c. compression by measuring the unbalance
in a bridge circuit which includes a constant
voltage source und the screen circuit of the 9.2-
Mec. amplifier, V5.

Audio VOX and anti-trip circuits in the 6100
are conventional and control the bias on a relay
tube and relay which does the necessary switch-
ing between transmit and standby. Pancl con-
trols are provided to give variable VOX hold-in
time, VOX scnsitivity, and anti-trip scnsi-
tivity. A 6C10 compactron is used for most of
the VOX and anti-trip circuitry.

The 6100 runs relatively cool when compared to
transmitters using vacuum-tube power supplies.
B & W has climinated ncarly 50 watts of heat
dissipation inside the eahinet by using silicon

P ——— LT

Ist MIXER
12AU7
120K

100, pf VgA

Fig. 2—Cascode mixer circuit used in the
B & W 6100 transmitter.

rectifiers in the 700-volt high-voltage, 300-volt
low-voltage and —100-volt bias supplies. A
tapped power-transformer primary permits the
use of the transmitter over three runges of line
voltage, 110~118 volts, over 118 volts, and below
105 volts. Kither of the first two runges can be
sclected by a reur-upron toggle switch. For opera~
tion on line voltages down to 105 volts, the cab-
inct bottom plate can be removed and a simple
wiring change will tap the trunsformer primary
even lower,

The Frequency Synthesizer

As mentioned earlicr, the big featurc of the
B & W 6100 transmitter is its frequency syn-
thesizer for frequeney control. Whether eanlled
frequency synthesizer, VXOL, or simply & mixer
with crystal-controlled inputs, this type of ull-
crystal frequency control (there are no free-
running oscillators in the entire transmitter) for
amateur work is unique in the 6100 as fur as
commercial cquipment for amateurs is con-
cerned. Synthesizers have been used for some
time in military cquipment where ‘“channel-
type’' operation is nccessary. B & W uses the
same generul idea except that they provide for
continuous vuristion of the frequency by “pull-
ing’”’ onc of the crystal-controlled oscillators. A
look at the block diagram in Kig. 3 will show
how the system works. The output of V201, which
has a series of 10 crystals ut 100-ke. intervals
in the 24.7 to 25.7 Mec. range, is mixed with the
output of Vaqe, whose crystals are spaced 10 ke.
apart in the 20.1- to 20.01-Me. range. These
erystals can be pulled downward in frequency
as much us 11 ke. by capucitor ('y. The output
of the subtractive mixer, Vaus, i8 the ditference
between the two erystal-oscillator frequencies,
and falls between 4.7 und 5.7 Me. Filters follow-

I XTAL osc. i ing the mixers reject unwuanted spurious fre-

'-,-ID .’5 vaor i quencies (spurious mixture signals from the

! oo wtats ——\OCBE { transmitter are rated at —50 db.), and an am-

é,f e plifier, 17304, boosts
(247-251HC) AMPLIFIER !

: V204 the mixer output to
57X 100 Ke. '\'}lz)c()%R s Tosecond ~ ®uscful value hefore
ng 10Ke. 6AH6 e FILTER EILTER |57, Mixer(io) it is injected into

L - XTAL 05C ’ Mc. tathode the second mixer.
_{U V202 UShall, “VXO— 4
,,';;m Atals 6CB6 Variable (‘rystal Oscil-
R lator,” QST, Jan., 1958.
(20,0 :
(21-2000 e) Fig. 3—Block diagram of the frequency synthesizer,
G The 6AHG, Vo3, is a subtractive mixer,
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All of the crystals used in the frequency syn-
thesizer have been selected for uniform tempera-
ture characteristics so that they will all react
the same way to a temperature change.

Fig. 4 shows the frequency synthesizer control
area on the front pancl of the 6100. Frequency
coverage i8 in six bands: 3.5 to 4.1 Me., 7.0 fo
S.0 Me., 14 to (5 Me., 2L to 22 Me., 28 to 29
Me., and 20 to 30 Me. Frequency is controlled
by a band switeh and three digital dials for
hundreds, tens and units of kiloeyeles. The X 100
knob is the crystal switeh, Sy, shown in Fig. 3.
The %10 knob is Sa, und the X1 knob is varia-
ble eapacitor €'y, [f the BAND sunectlor is sct for
14-DMe. operation and a frequency of 14.052 Ne.
is desired, the Kkilocyeles panel would appear
ws shown in Iig. 4. "l'o change frequency a few
ke., us for zero beating, the X1 knob can be
turned in cither direction for @ smooth slide-in
an frequeney. This knob covers 11 ke, through
180 degrees of rotation. lfor greater frequency

Bottom view of the B & W 6100 transmitter. Although

not all of them are visible in this photograph, there are

several compartments which isolate the various circuits

in the transmitter. The power supply area is at the
lower right.

60

Mkl tae anpuruac ol une two eatinl

This view of the B & W 6100 transmitter shows the fre-
quency synthesizer chassis at the top just behind the
front panel. The final amplifier stage is just to the right
of the synthesizer deck and the power transformer at the
lower left of the photograph. Rear apron connections
include (from right to left): r.f. output connector (SO-239),
line voltage toggle switch (for 125 or 115 volt operation),
line fuse (top) and line cord, and 12-terminal barrier
strip. The barrier strip is used for push-to-talk, external
relay control, bias for external amplifier or receiver
muting, and anti-trip connection to receiver.

excursions, the 10 or %100 knobs are used.
The BAND sELector is marked in frequency except
on the 3.5-Me. band where it is marked §) meters
and is printed in red. On this band a special red
scule is used on the %100 dial which is culibrated
directly in frequeney, i.e.: 37, 38, cte.

< oy = oty
s -~
O o O
X100 X10 Xt
b KILOCY GLES mmme e

Fig. 4—The frequency control panel on the 6100 trans-
mitter, shown set for a frequency of 14,052 Mc.

Dial necuracy is raded as plus or minus | ke,
on any band and ean be reset. plug or minus 100
cveles. The stability of the system is iinpressive,
too. Tt is rated at nol greater than 100 eyeles
ol drift during the first. 15 minutes of operation
{ut normal room temperature), and within 25
cyeles during any hour of operation thereafter,

B&W 6100 Transmitter

Height: 914 inches

Width: 183 inches

Depth: 16 inches

Weight: 60 pounds .

Power requirements: 105-125 volits. 50,60
eyeles, 125 walts.

Price ¢lass: %875.00

Manufacturer: Barker & Williamson,
Inc.. Bristol, Pennsylvania

A rear-apron barrier sirip is provided on the
6100 transmitter for conneeting all the outhoard
devices and accessories that are with us today:
a negative 100 volts for reeeiver muting or am-
plifier biasing, three sets of relay contacts (onc
8.p.8.t. to ground, two 8.p.d.t.), anti-trip connce-
tions (to the shack receiver), a push-to-talk
connection, and a low-impedance (600 ohms)
connection to the input of the audio stages of
the transmitter.

For those interested in fs.k., a diode f.s.k.
kit is available that provides constant shift on all
bands. The kit, or information on the circuit for
do-it-yourselfers, is available from B & W.

—E. 1.0,
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Tm‘. Heath Tunnel Dipper is about the only
L commereial application of tunnel diodes '
for amateur equipment that we know of. It's a
logical onc: a portable h.f. and v.h.f. r.f. oscilla-
tor, independent of mains power, that can be
uscd as a grid-dip meter and as a sensitive wave-
meter. Unlike some of the early transistorizeil
dip-mcters, the tunnel-diode tuodel has an
unusually high upper-frequency limit — 260 Mec.
as s, but it ean be made to work up to approxi-
mately 350 Me.

léxeept that there is no line cord, the ontward
appearance of the Tunnel Dipper is generally
similar to that of a stundard grid-dip meter: A
sensitivity control, tuning control, a calibrated
dial, an indicating meter and o set of plug-in
cails, Inside the box is a dilfereul story: a tunncl-
diode oscillator, o unique eapacitor-switching
wimmicls, and & power supply of only 113 volts!

I'he block disgram in Fig. 1
shows the general line-up of ma-~
jor componentis in the Tunnel
bipper. The heart of the unit is
of course the tunncl-diode oseil-
lator, A schematic dingram of Z‘ntg
this scetion of the circuit is
shown in Iig. 2.

Looking at PFig. 1, when the
slide switeh Sy, Is in the osc.
position, power is applied to the
tunncl diode oscillator (this
switch actually has three positions, orr, pioDE
and os¢). Frequency of oscillation is determined
by the coil-cupacitor combination, 7,C;. The
variable TUNING capucitor, ('}, contains two sce-
tions, with one connccted permanently to the
oscillator tank circuit. On the lower frequency
ranges the plug-in coils have longer plug-in pins.
These longer pins make contact with u spring
switch which puts the sccond section of the eca-
pacitor in parallel with the first to maintain the
proper LC ratio throughout its runge.

R.f. voltage developed across 7,4 is rectified
by ('R :wud the resulting d.c. bias is applied to
the emitter-follower transistor, (). Transistors
()2 and ()3 are direet-coupled d.c. amplifiers and
boost the current cnough to give u healthy
indication on the 0-1 ma. meter, which is cali-
brated with a linear 0-to-100 scale. A sENsITIVITY
control in the bius circuit of (3 allows for adjust-

L (ST, October 1959, page 40.

September 1963

0ScC.
(3-260 Mc.)

Heath Tunnel Dipper

Model HM-10A

When the slide switch S; is set at pioor, the
tunnel diode is switched out of the circuit and
the instrument can be used as a sensitive wave-
meter.

Six coils, covering the 3- to 260-Mec. range,
are supplied with the HM-10A. The coils are
potted in an epoxy-lovking sheath and have
phono-counector plugs on one end.

‘The culibrated dial drum rotates behind a 114
by 1l4-inch window and has color-coded dial
scales that eorrespond to a color ring on the
proper coil for that frequency range. Actual dial
calibrations for the six bunds ure 3 to 7.5 Me.,
5to 13 Me., [ to 32 Mec., 30 to 90 Me., 80 to 160
Me., and 150 to 260 Me.

Using the Tunnel Dipper is & breeze, especially
sinee there i no line cord to restrict movement
away from the power mains, 1t is small and light
cnough to be hell in one hand, although it does

Fig. 1 —Block diagram of the Heath Tunncl Dipper

EMITTER D.C. D.C.
S, FOLLOWER AMP, AMP.
ODIODE

G @
70 on-orF switdh ensitivity
t_l 1.5 v0.C.

require two hunds to operate. The instrument is
used just like the old-fashioned vacuum-tube
grid-dipper and gives u good positive “dip”’
indication. The model we had here had a touchy
sensitivity control that required some practice
in order to sct the pointer mid-scale. When the
T'unnel Dipper is used as a wavemeter the tran-
sistor d.c. amplifiers give the device extra

33pf
\L
CR1 1Al OUTPUT
_‘ +1.5V.0.C.
L é‘:l R, $560
ospf: 47

Rz

Fig. 2—Tunnel-diode oscillator circuit. CR; is an STD 633
tunnel diode. Resistors R and Rz form a voltage divider
for supplying about 100 millivolts to the tunnel diode,
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This view of the Tunnel Dipper shows the calibrated drum
which rotates behind the viewing window on the surface
of the box at the lower right of the photograph. Most of
the components and circuits are located in the area just
behind the panel at the left. The single-cell power supply
is at the right end of the box. Plug-in coils attach to the
recessed phono jack located at the
top left corner of the panel.

sensitivity.

No firsthand comments on kit consbruction
cun be made sinee the model we had was {actory
wired. However, inspection of the nunit and the
instruction and wiring manual indicate to the
writer an easy construction and wiring job. Most

Heath Tunnel Dipper Model HM-10A

Height: 134ginches.

Width: 21344 inches.

Depth: 574 inches.

Weight: 1.5 pounds.

Power requirements: 1.5 volts at 5 ma,
(self-contained cell).

Price class: $35 Lit, $50 wired.

Manufacturer: teath Company, Benton
Harbor, Mich.

of the electrical circuits are printed board using
only a handful of ¢components. The instructions
in the wiring book arc short and sweet and welt
illustrated and shouldn’t give even the beginner
any trouble. One thing Heath has done in the
Tunnel Dipper manual: the schematie diagram
folds out into full view and remains there cven
when other pages are turned on top of it. This is
a convenienece especinlly when reviewing the
theoryv-of-operation seetion of the munual, where
the circuit may be referred to without Hipping
through the pages to find the dingram.

The Tunnel Dipper is housed in a blue anodized
wrap-around ease. The panel is gray with black
and chrome knobs. Cloils for the unit can be
stowed in the removable cover.

—E. L. C.

w-Siravsis

The merger of the two amateur associations of
Outario has been announced by VE3SRX, VE3VE,
VE3AML and VE3BZA. The new group, the Radio
Society nf Ontario, Ine , tollows the charter of the
Ontario Radio Federation, Inc. and the Ontario
Amateur Radio Association, its parent organiza-
tions. Further information will be  transmitted
periodically by VE3RSO and other ofticial club
bulletin stations. Detuils on membership und forth-
coming elections are available from the Radio So-
ciety of Ontario, Inc., Box 762, Sarnia, Ontario.
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The FCC'’s July 22 newsletter tells us of several
instances of TVI complaints, cuch of which was
quickly nipped in the bud. In one case, the com-
plainant was advised to contuct the ham involved,
A few day later he wrote the FCC again, this time
to suy that the ham had installed a high-pass filter
which cleared up the trouble. **And,” he told the
Clommission, “vou have helped us to make the
acquaintance of @ fine ncighbor whom we might
otherwise not have had the pleasure of meeting.”

You country-bred hams will have no
trouble recognizing a genuine antenna
farm—complete with purebred Here-
ford cattle. A 40,000-watt trans-
mitter at Stanford University, Cali-
fornia, feeds a 48-unit Yagi system, all
of which is part of a sky-analysis
research project. Stanford scientists
want to find out exactly whot's up in
the ionosphere—and that's no pun. By
measuring the amount that particles
are deflected by the Earth’s magnetic
field, they can tell just what ions are
present, sixty miles high in the sky.

QST for



Happen1n§§’<@i the Month

Election Notice

Amateur Radio Weeks

Intruders in Amateur Bands

ELECTION NOTICE

To All Full Members of The American Radio
Relay League Residing in the Atlantic,
Canadian, Dakota, Delta, Great Lakes,
Midwest, Pacific and Southeastern Divi-
sions:

An election is about to be held in cach of the
above-mentioned divisions to choose both a
director and a vice-director for the 1964-1965
terms. These elections constitute an important
part of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the direction of their
association in the hands of representatives of
their own choosing. The election procedures are
specified in the By-Laws. A copy of the Articles
of Association and By-Laws will be mailed to
any member upon request.

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

“xecutive Commattee
I'he American Radio Relay League
Newington 11, Conn.

We. the undersigned Full Members of the ARRL residing
. .Division, hereby

nominate
ar acandidate for director; and we also nominate. . ... ... ...
.............. 177 Y Y. 3/ candzdatefor vice-
director; from this division for the 1964~1986 term.
(Name Call City Date)
The signers must be full Members in good stinding.
The nominee must he a Full Member and the holder of at
least a General Class amateur license, or 4 (‘anadian Ad-
vanced Amateur Clertificate and must have been » member
of the League for a cuntinuous terwn of at least four yeurs
at the time of his election. No person is eligible who is
commercially engaged in the manufacture, sale or rental of
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radio apparatus capable of being used in radio commutnica-
tions, or is commercially engaged in the publication of radio
literature intended in whole ar in part for consumption by
radio amateurs,

All such petitions must be filed at the headquarters ottice
of the lLeague in Newington 11, C'onn. by noon KDST of
the 20th day of September, 1963. There is no limit to the
number of petitions that may be filed on behalf of a given
candidate but no memnber shall append his signature to
more than one petition for the otlice of director and one
petition for the oftice of vice-director. To be valid, a petition
must have the signuture of at least ten Full Members in
rood standing; that is to say, ten or more Full Members
must join in executing a single document: a candidate is not
nominated by one petition bearing six valid signatures and
another bearing four. Petitioners are urged to have an ample
number of signatures, since nominators are occasionally
found not to he Full Members in good standing. It is not
uecessary that a petition name eandidates both for director
and for vice-director but members are urged to interest
themselves equully in the two offices.

l.eague members are classified as [Full Members and Asso-
ciate Members. Only those possessing I'ull Membership
may nominate candidates or stand as candidates; members
holding Associate Membhership are not eligible to either
function.

Voting hy ballots mailed to each Full NMember will take
place between October 1 and November 20, except that
if un September 20 only one eligible candidate has heen
nominated, he will be declared elected.

Present directors and vice-directors for these divisions are:
Atlantie: Gilbert L. Crossley, W3YA and Edwin 8. Van
1Deusen, W3KCP. Canadiun: Noel B. Eaton, VE3CJ and
Colin C. Dumbrille, VE2BK. Dakota: Charles Gi. Compton,
WOBUO and Martha J. Shirley, WOZWL. Delta: ¥Floyd C.
Teetson, W5MUG und Graham H., Hicks, W5IHP. Great
Lakes: Dana E. Ctartwright, WSUPB and Robert B. Cooper,
WB8AQA. Midwest: Robert W. Denniston, WONWX and
Sumner H. Foster, W0GQ. Pacific: Harry M. Engwicht,
WG6HC and Ronald G. Martin, W6ZF. Southeastern: James
P. Born, Jr.. W4ZD and Thomas M. Moss, W4HYW.

Full Members are urged to take the initiative and to file
uominating petitions immediately.

For the Board of Directors:
July 1, 1963 JOHN HUNTOON
Secretary

CANADA-BOLIVIA THIRD PARTY

"T'he governments of Canada and Bolivia signed
an agreement on May 31, permitting amateurs
to handle messages or other communications on
behalf of third parties. The usual conditions
prevail: the amaleurs must not receive direct
or indirect material compensation, and the mes-
sages should be of a teehnical or personal nature
where recourse to public telecommunications
services would not be justified. The agreement
is the eighth cntered into by Canada; notes
permitting third-party traffic have previously
been signed with Chile, Costa Rica, K1 Salvador,
Honduras, Mexico, the United States and Vene-
znela,

United States
communicalions

amateurs may handle such
with amateurs in Bolivia,
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Cunada, Chile, Costa [tic, Cuba, the Dominican
Republie, lieuador, 181 Sulvador, Huiti, Hondu-
rus, Liberin, Mexico, Nicaragua, Panama, Para-
guay, Peru and Venezuela.

FCC LICENSE FIGURES

‘I'he records of the Federal Communications
Commission show 247,603 amuteur operator and
255 140 amateur station liceuses in effect as of
June 30, 1963. ‘Thesc figures compare with
230,459 operator and 237,150 station tickets a
year curlier; on December 31, 1962, the figures
were 238,434 and 245,200, respectively.

LICENSE REVOKED

In the first amateur action of its kind, the
amateur station license of Joseph John Brennan,
WA4DMN, has been revoked etfective July 23,
hut with the order specitically allowing the filing
of a new application 30 days later.

The FCC had sent an Officinl Notice of
Violation to Mr. Brennan duted November 20,
1962, for operation on A-3 outside an uuthorized
umateur band. No answer was received to the
citation nor to u follow-up letter duted December
20, 1962, Accordingly, the Commission issued
an Order to Show Cause (released February 1)
to which Mr. Brennan responded on March 24,
waiving his right to u hearing. ‘T'he response
explained that his fuilures to reply resulted
from several successive changes of address and
residence, und he hus now furnished a new
muailing address through which he can be reached
al all times. Corrective action had also been
tuken so that further off-frequency operation
would not occur.

The Commission stated in its order thut there
is no excuse for failure to respond, aund that
revocution is justified in such cases. In view of
the amateur's previously clean record, his cor-
rection of the conditions which had led to the
proccedings, his promise to conduet future
operations in accordance with the rules, and the
Commission’s feeling that the cited infractions
were due to carclessuess rather than willful intent,
the Commission has waived its rules to the extent
that Mr. Brennan will be permitted to apply for
u new license after thirty days.

INTRUDERS

\ith the changes in band conditions due to
the sunspot cycle, and the inereasing congestion
in the entire radio spectrum between 3 and 30
Me., many amateurs are experiencing for the
first time scrious interference to their operations
from nonamateur stations.

Nome of it is unavoidable and is perfectly in
accordance with international law. The X0-
meter band is shared, under radio regulations
contirmed by everv international radio con-
ference since 1927, with the fixed and mobile
radio services and, above 3.9 Me., with the
broadeast scrvice. The [1.S. and Cunada assign
this band cxelusively to amateurs, but ¢lsewhere
the band is used for low-power point-to-point
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mobile stations on phone, e.w. and RTTY, and
for broudeasting. During times of **normal"
radio propagution, only amateurs in limited
areas of the U.8. und Cunada have experienced
real interference from these sourees, but recently
these stations have been heard in all parts of the
two countries and have been loud cnough to
disrupt amateur communications. Only time
and an increase in sunspots will cure this par-
ticular problem. T'he umateurs are undoubtedly
a source of trouble to the fixed aund mobile
services, too, and every amateur should be
cautioned aghinst intentional or avoidable inter-
ference, without curtailing his privilege to use
the 80-meter band.

On forty meters, the full band 7.0-7.3 Me.
is avuiluble to amateurs in the western hemi-
sphere only. In Europe, Africa, Asia and Uceunia,
the amateur band is 7.0-7.1 de.; the 7.1-7.3
portion belongs to the broadeasting service.
There should not be any broadeasting below
7.1 Me., nor should there be uny fixed stations
operating anvwhere in the 300-ke. segment.

The twenty-meter band is exclusively amateur,
with one exception: Russia is permitted to
operate [ow-power point-to-point transmitters
in the band 14,25-14.35 Me., with directional
antennas and otherwise proteeting the amateur
service outside of the [1.S.S.R.

The ten- and fiftecn-meter bands are exelu-
gively amateur — there should be no nonamateur
stations of any deseription operating therein.

The League has operated an **intruder wateh”
for the past scveral years. Whenever reports
are received from Official Observers and other
assisting amateurs ubout nonamateur stations
intruding in our bands, a consolidated report
on each station is sent to FCC. After confirmation
by FCC's monitors, & complaint is relayed to
the government responsible for the operation.
Sometimes the complaints are effective und the
offending  stations shortly disappear. Other
times, nothing seems to happen and the inter-
fercnce continues, sometimes for years. Kven
with these stations, however, continuing specific
reports are desired. Through consistent reporting,
we assist in building & record of noncompliance
which is useful at radio conferences and in deter-
mining legitimate assignments of international
stations.

Additional reports of nonamateur stations in
our bands are hereby solicited. Please indicate
(+MT dates and times, frequencies, identifica-
tion, lunguage used, mode of emission, defects in
quality, nature of the traffic being sent, any
indication of the point of origin (i.e., your beam
heading during the intereept), amateur stations
being interfered with by the intruder, the make
und model of your receiver (to assist us in
sereening out image reports and other spurious
responses) and your complete name and address.
A reporting form, CD-36, having spaces for all
the desirable data, will be sent upon request to
any amateurs interested in helping with the
intruder watch. RTTY amateurs are especially
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nrged to assist, since growing amounts of the
illegal QRM are from nonamateur RTTY
stations. Your help will be greatly appreciated
by the headquarters staff and by the appropriate
branches of FCC and the Department of State.

STILL MORE AMATEUR RADIO WEEKS

The governor of California, in compliance
with a resolution introduced into the legislature
by Assemblyman W6REK, proclaimed the weck
of June 22 through June 29 as Amateur Radio
Week in California. The many contributions of
the amateur service, particularly cooperation
with the military and emergency communications
work by amateurs, were eited as the reasons for
the observance. WOREK suited action to words,
too: he was on during Field Day ¢ /6” from the
state capitol in Sacramento!

The “twin cities” of Sterling and Rock Falls,
Tllinois, were among the many declaring amateur
radio weck coincident with Field Day. Spade
work in this case was by the Y-Rad Club, au
ARRL affiliate.

In Delaware, SCM Nelson and those working
with him on Amateur Radio Week chose the
week which includes their state hamfest, August
18-24. A letter was sent to Governor Elbert N.
Curvel outlining activities of Delaware hams.
In response, the Governor issued a statement to
the press, radio and television stations endorsing
Amateur Radio Week and mentioning the activi-
ties in AREC, RACES, and in handling trathic
for servicemen overseas.

Our congratulations to all who helped in
getting Amateur Radio Week, 1963, off the
pround in the various towns and states. Perhaps
these locul actions will eventually lead the

11.S. Congress to follow suit! Planning for next-

venr's amateur radio weck might well center on
the week beginning Monday, June 22, and end-
ing Sunday, June 8, to tuke advantage of
ARRL Field Day activities on the 27th and 28th.

FCC INSPECTIONS

A Citizens Bander has lost his license after
a hearing in which it was brought out that the
licensee had refused to admit an FCC employee
to his premises. We renind amateurs that the
Commission (and other Federal ¢nforeement.
officers) have u right to exaumine a licensed
radio station at any time of the day or night
when it is on the air, and at reasonable hours
when it is not on the air. In any such inspections,
of course, the licensee should earcfully examine
the credentials of the examiner before admitting
him; bona fide (iovernment endorsement officers
will readily offer their eredentials for serutiny
by the licensce.

Minutes of Executive Committee Meeting
No. 284

Pursuant to due notice, the kxecutive Committee of
The American Radio Relay League, Inc., met at the new
leadquarters ollices of the League in Newington, (‘onnecti-
cut, at 9:30 a.arn July 12, 1963, Present: President IHerbert
Hloover, Jr.. in the chair; Iirst Vice President W. AL
(iroves; Directors Charles G. Compton, Robert W. Dennis-
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ton, Noel B. Eaton and Morton B, Kahn; General Manager
John Huntoon; Vice President I°. E. Handy and Treasurer
David H. Houghton. Ceneral Counsel Robert M. Booth, Jr.,
was ulso present.

On wmotion of Mr, Faton, affiliation was unanimously
GRANTED to the following societies:

Falls Radio Club........ e Menomonee Falls, Wisconsin
PiCoRams (Piatt County Radio
Amateurs) . Monticello, Illinois
Aberdeen Amateur Radio Club. .. Aberdeen, Idaho
Berks Amateur Radio Club. . .. Reading, Pennsylvania

Big Spring Amateur Club
Germantown Radio Club
Hampton Roads 6 Meter Radio
Amateur Club. .................
Ttasea Amateur Radio Club. .
Jim Thorpe Sparks Amateur
Club. ..o
Saint Mary's County Amateur Radio
Association

Big Spring, Texas
Philadelphia, Pennsylvania

Deep Creek, Chesapeake, Va.
(rand Rapids, Minnesota

Jim Thorpe, Pennsylvania

Leonardtown, Maryland
Hicksville, L.1., N.Y.

(n motion of Mr. Huntoon, unanimously voTED to grant
approval for the holding of a West Gulf Division (‘onven-
tion at Brownwood, Texas, June 12-14, 1964,

The C'ommittee noted with deep regret a communication
fromw the Cleveland Amateuradio (Convention, Inec., an-
nouncing their decision not to hold a National Convention
in October.

On motion of Mr. enniston, unanimously voTED that
the President is vecjested to arrange for appropriate repre-
sentation of the amateur radio service at the Extraordinary
Administrative Radio Conference on space communications
at Cieneva in Octoher.

On motion of Mr. Katon, unanimously voTED that the
League accepts with pleasure the invitation of the Ligza
Mexicana de Radio Experimentadores to attend a conven-
tion of amatetirs of the Americas in April, 1964,

'\n motion of Mr. Denniston, unanimously voTep that
the League casts its vote in favor of IARU proposal #1014,
relating to the adinission to membhership of the (ihana
Amatenr Radio Society.

At this point, C‘ommunications Manager !landy pre-
sented a detailed report on organized amateur communica~
tions preparation for emergency, with particular accent on
relationships and plans to confer with the American Red
Cross, OOn motion of Mr. Kahn, unanimously voTED that,
in furtherance of the League’s continuing objective of
sponsoring public service activities of amateurs the staff
is requested to review etnergency communications plans
with representatives of the Red Cross and others and report
progress at the next meeting.

The (‘ommittee next reviewed the directive of the Board
of Directors concerning amendments of the rules and reguia-
tions of the Federal ("otnmuniecarions (‘ammission concern-
ing amateur radio operators’ licenses as set, forth in Minute
15 of the meeting of May 3, 1963, and, after discussion,
requested the League’s General (‘ounsel to submit a draft
of a petition for rulemaking to the (‘ommittee wembers for
comment sutticiently in advance of the next meeting of the
Comnmittee to afford full consideration at that meeting.
Puring the course of the above, the C'ommittee was in recess
from 12:15 to 1:00 p.At.

On motion of Mr. Denniston, unanimously voren that
the Clommittee congratulates the stafi on the layout and
appearance of the new headquarters huuding.

There heing no further business, the (‘ommittee ad-
journed at 2:28 p.M.

JOHN HUNTOON
Secretary

e Strays %

Anyone wishing to donate to the 7SS Thresher
Memorial Fund in memory of ['ilmon J. Arsenault,
WISNOQO, and Don R. Dundas, WOWBD, Thresher
crewmen, may send cdonations to the 7'hresher
Memoriul Fund, ¢/0 Dolphin Scholarship Founda-
tion, West Virginia House, Naval Station, Norfolk,
Virginia,
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Delegates, observers and wives attending the Region | Division IARU conference at Malmo, Sweden, the week of June
10, Seated, I. to r., DL1XJ, G6CL, HB9GA, Dr. Esping {technical director of Sweden telecommunications), FODW,
SMS5ZD, RAEM, W6ZH, W1LVQ.

The Malmo Conference
European IARU Societies Discuss Mutual Problems

A Currue UN.” of amateur radio convened at
A Malmo. Sweden ou June 10, with Spcriges San-
dare Amatorer (SSA), the Swedish equivalent of
ARRL, us host; and neurly sixty delegates from 16
amateur societies in attendance. The five-duy con-
ference was one of a series held every few years by
the Region I Division of the International Amateur
Radio Union, at which the Kuropean umuteur socie-
ties discuss their mutual problems and explore ways
to strengthen organized amateur radio.

Dr. Erik Ksping, Technical Director of Sweden’s
telccommunications authority, set the theme of the
meeting in his keynote address which paid cousid-
vrable compliment to the umatcur body, vet ut the
sie time admonished the group to face up squarely
to serious problems which exist particularly in the
field of international frequency allocations.

Major Clarl Erik Tottie, SM+AZO. president of
the host saciety S.8.A., was named honorary con-
ference president; Harry Laett, HBYGA, Region I
Exccutive Committee chairman, wuas named con-
ference president. ‘The conference then divided into
three working groups to tackle the lengthy agenda:
un administrative committee nnder the chairman-
ship of Lt. Col. Per Anders Kinnman, SM5ZD, with

R. ¥. Stevens, G2ZBVN, as scerctary: a v.h.f. com-
mittee under the chairmanship of Dr. Kuarl Lick-
feld, DL3IM, with C. van Dijk, PAOQC, us scere-
tary; and a finance and credentials committee under
the chairmanship of W.J.L. Dalmijn, PAODD, with
John Clarriconts, (G6CL, as scerctary. After two
days of extensive mcetings, the committees made
their reports for final adoption at a pienary meeting.
Considerable concern was expressed on the sub-
jeet of non-amateur operation in amateur bunds,
and it was agreed each soeicty would set up a perma~
nent working organization for “‘intruder’’ monitor-
ing and logging to report infringements, with RSGB
to act. as a clearing house for the European area.
There was considerable discussion of band plan-
ning, and, indeed, during the conference a special
subcommittee took up the question. It was agreed
that there no longer neced be a recommendation
{which had been adopted at an earlier conference)
for certain segments of the voice hands to be used for
#w.m. on the one hand and s.s.b. on the other. One
or two societies wanted to outlaw a.m. but were
overruled. It was agreed, therefore, that when
“telephony '’ is used in the band-planning allocation,
it means all modes. The agreed band subdivision by
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SM7BAC shows the display Oscar satellite
package to presidents of the Russian and
U. S. amateur societies—Ernst Krenkl,
RAEM, and Herbert Hoover, Jr.,, W6ZH.
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voluntary cnforcement rather than government
regulation, is us follows, the principal change being
addition of a special segment for teleprinter opera-
tion in 14 Me.:

3.600-3,600 c.w.; remainder, telephony and c.w.
7.000-7,050 ¢.w.; 7,050-7,100 telephony and c.w.
14,000-14,100 telegraphy; 14,100-14,110 teleprinter an‘l
e.w.: 14,110-14,350 telephony and e.w.
21,000-21.100 c.w.: 21,100-21,450 telephony and c.w.
128,000-28,200 ¢.w.; 28,200-29.700 telephony and e.w

Recognizing the import'mcc of promoting ama-
teur uctivity and strength in newer und dev clopme
countries, both from the standpoint ot
formution and growth of amateur socie-
ties und from the stundpoiut of furnishing
material uassistance, @ resolution  was
adopted asking the exccutive committee
to come forth with @ proposed program.

The conference discussed at length the
growing problem of radio spectrum crowd-
ing and the resultant increased pressure
on amateur bands. It was agreed thut
Region 1 TARU should be represented
at the special confereuce on spuce com-
munications commencing in Qctober in
Geneva. The member sovicties agreed
unanimously to nndertake uwlf possible
meany to improve the stuture of amuteur
radio in their countries as well as inter-
nationally, wnd to estublish close und
more effective linison and cooperation
with their telecommunieations authorities.

Recommendations of the v.h.f. group
involved mostly better organization of in-

ter-country aetivities, test schedules, contest and
award rules, etc., plus the ndoption of u program
of investigation duritg the International Year of the
Quiet Sun to be coordinated by DARC and RSGB.

The three western-hemisphere observers (W6ZH,
ARRL-IARU president; VE3CJ, ARRL (anadian
Director; WILVQ, IARU gecretary) were much
impressed with the thorough organization and the
capable handling of amateur problems by the many
mature and knowledgeable officials of European
socicties. We extend our thanks particularly to the
host society, SSA, for their warm hospitality in the
true amateur tradition. OST—

IARU Secretary W1LVQ; VERON president PAGDD; ARRL-IARU Presi-
dent W6ZH; ARRL Canadian Director VE3CJ; RSGB President G3BVG;
and (seated) RSGB and Executive Committee Secretary G6CL.

e Strays "§s.

If you should hear somcone call “CQ SAC" late
this month, don’'t worry — it's not an Air Iorce
alert, it's the Scandinaviun Activity Clontest. The
c.w. portion will be held Saturday, September 11,
1500-1800 (3MT; and the phone contest the next
Saturday during the sume time period, 1500-1800.
Non-Scandinavian stations call CQ SAC und ex=
change RST und (SO number, a total of six digits
on ec.aw., five on phone. For details, write to the
SRAL, P.O. Box 306, Helsinki, Finland.

After WN2JET und WN2GFO QSOcd recently,
JET’s OQSL was lost in the mails. How do we know?
Well, while waiting for a haircut, Alan spotted his

Smiling but tired Chicago hams pose after
fourteen hours of parade controlling recently.
Left to right, they are K9DQU, W9HEP,
W9OQN, KPEMS, WOCWH, KPLOK, WOUVA
(holding the sign), W9INF, WOHPG, K9DOT,
W9QKE, W9KUJ, Harvey Dow, and W9EFL.
Missing is K9LDR. The hams are members of
Chicago Area Radio Club Council organiza-
tions and AREC. They aiso gave a good public
relations effort for ham radio via local network
radio station WBBM,
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own card on the counter of a barber shop where it
had been missent.

Clulling all old, old timers — the Old Old Timers
Club would like to hear from anyone who enjoyed
two-way wireless communication forty or more
yeuars ago. This group, founded in 1947 to ** keep the
gang together,”” now has more than 450 very promi-
nent amateur members. Lifetime membership is
$15.00. Several nets are running daily for rug-
chewing, and OOTC business is conducted on
14.295 by s.s.b. Interested, qualified OOTs may
contact secretary-treasurer Karl (. Williams,
W2EG, 507 Wayside Road, Neptune, New Jersey.




Armed Forces Day—1963

Communications Test Results

Once each year the FCC allows
cross-band contacts between U. S.
military stations and amateurs. This
event, by tradition, is held on Armed
Forces Day, in the third weck of May.

On May 18-19, six stations — three
on the east coast and three on the
wcest coast — operated for twelve hours
and forty-five minutes of communica-
tions tests. In addition, a special
message from the Secretary of De-
fense was transmitted by c.ae. and
RTTY. Special (SLs and certificates
have been issued. Here are the results
of the Armed Forces Day tests for
1963.

N 18-19 May 1963, Army, Navy and Air Force
O stations at both ends of the country joined

with amateurs in cross-band contacts and
tests, as part of Armed Forces Day activities. Par-
ticipating stutions on the west coast were AGUSA,
NGP and AG6AA. On the east coast were WAR,
NSS, und AIR.

The to'al of 7366 individual contacts made this
the largest Armed Forces Day test yet. Special QSLs
have been mailed to all stations whose addresses
were listed in the Summer, 1963, cdition of the

Clallbook Magazine. If you haven’t received yours,
seud date, time, frequency, und station contacted
to Armed Forces Day (‘ontest, Room 5B9G0, the
Pentagon, Washington, D.C.

Messiges from the Seeretary of Defense were
transmitted by c.w. and RTTY for competition pur-
poses. Certificates of merit for solid copy of the
messuges went to 1237 hams and listeners this year.
Cl.w. transmission was at 25 w.p.m., RTTY at 60
Ww.p.m.

Certificates went to 654 c.w. entrants who copied
this text without error:

THROUGHOUT THIS UNSETTLED WORLD TODAY, THINK-
ING PKOPLE ARE DKFPLY AND CONSCIENTIOUSLY CON-
©KRNED WITH WAYS AND MEANS OF PROMOTING
UNITY AND LASTING PEACE BETWEEN ALL NATIONS
P PEOPLE WHO VALUE A PEACKFUL EXISTENCE FOR
THEMSELVES (MM THEIR DESCENDANTS AND THEIR
FELLOWMEN CANNOT HELP BUT BE CONCERNED PD
THE DEPTH AND GRAVITY OF THEIR (‘ONCERN IS RE-
FLECTED IN THE EFFORT WHICH THEY DEVOTE TO
PROMOTING WORLD PEACE AND DISCOVERING EX-
PEDIENT METHODS TO THAT END PD IN YOUR AVO-
C'ATION OF AMATEUR RADIO EACH OF YOU HAS A
UNIQUE CAPARILITY FOR PROMOTING INTERNATIONAL
GOODWILL PD IT I8 A CAPABILITY WHICH I8 INFORMAL
AND PERSONALIZED IN COMPARISON WITH THE SO-
PHISTICATED CMM FORMALIZED METHODS USED IN THE
HIGHER LEVELS OF INTERNATIONAL DIPLOMACY PD
NEVERTHELESS CMM IT I8 AN IMPORTANT ASSET IN
THE AREA OF [NTERNATIONAL KELATIONS WHICH

This is the combined group of Army and Air Force operators who manned WAR and AIR on Armed Forces Day, from the
Headquarters, MARS, station on the Concourse of the Pentagon. Front row, left to right: A1C James K. Smith; WA4KSG;
WB8PAC, Chief Operator, AF; SSgt. Kathryn Bushofsky; Major Henry Becker, Chief MARS Army; Jr. Op. of W4DIN,
WA4IRY, Chief MARS AF; Sp4 Janet Brackett; WASOOP, Chief Operator Army; WA2O0OKP; W4PTI. Back row: K4KNV;
Asst. Chief MARS Army; A3C LeRoy Buxton; SSgt. George Hoffman; KAGFM; W8BIUW; W4LWG, Asst. Chief MARS
AF; SSgt. Milton Bishop; SSgt. Herbert Smith; PFC Frank Dimmitt; W8HOV; K3CCl; SSgt. George Mandichak; K4SOZ
K3IMG; WA4NJS; and W4DIN, Chief Engineer Army. Assisting in the operation but not pictured above
were W4VLU, W3GRF, W3HXF/4, Mr. Jackie R. Johnson, and Mrs. Ruth E. Mills,
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While WA4KFC and another operator
pound brass at NSS, four officers look on.
They are (I. to r.) Cdr. W. G. Chartier
USN; Capt. J. L. Hutchinson, CO, NSS; Cdr.
Paul Lee, W3HJR; and Lt. S. M. Brackwell,
NSS. During twelve hours and forty-five
minutes of Armed Forces Day operation,
NSS made 2894 amateur contacts.

KACH OF YOU 8HOULD CMM IN BEHALF O% ALL OF U8 -

CMM USE WISKLY AND C(HERISH HIGHLY b THE
ABILITY TO COMMUNICATE SPONTANEOUSLY WITH
FELLOW AMATEURS IN FOREIGN COUNTRIES MAKES
YOU A S8POKESMAN CMM A REPRESENTATIVE OF THE
UNITED 8TATES CMM AN AMBASS8ADOR PRO TEM PD THE

MUTUAL FRIENDSHIPS AND GOODWILL WHICH YOU -~

(AN COLLECTIVELY S8TIMULATE (MM PROMOTE AND

INCREASE MAY WLELL TIP THE BALANCE PERMA--
NENTLY TO THE HIDE OF MUTUAL UNDERSTANDING -

AND LASTING HARMONY BETWEEN ALL PEOPLES OF

THE WORLD 8GD ROBERT 8. MCNAMARA UMM BECRE- -

TARY OF DEFENSE BT

V. Certificate Winners:

1160, VE2HY, VE3BAQ, VESVV, VE7JM,
K1AAA, W1BDI, WI1BGW, WIBMW, WICBT,
W1CMI/MM, WICMW, WI1ECH, WIELL,
KI1GRS, WAIHJP, WI1IB, WIIUY, WI1JNA,
W1JOW, W1JPD, W1KMH, WIKQK, W1KQY,
W1KYT, WILZL, WI1MC, WIMD, WIMEG,
WIMIP, KINOW, W10PZ, KI1QDN, WIQVK,
K1RPZ, KIRYP, WISAD, KISDX, WISGU,
WISWX/1, KITFV, KIUSN, W1WPR, K1YQZ,
KNIYRP, WIZAD, WI1ZYO/6, WDB2AAY,
WB2AVK, W2BVE, W2BXW, WB2(CDB,
WA2CKL, K2CJP, W2CLQ, W2CLX, K2DDE,
WA2DEX, WB2DLW, K2EEA, K2EQP,
WA2KXP, WA2FQW, W2GKZ, W2GQN, W2HQL,
W2HX, WA2IKT, W2JCA, K2IMI, K2JWD,
W2J7.G, WA2KFT, WA2KHY, WA2KIP, K2LBB,
W2LRW, W2LYH, W2MFB, \W2MPM, K2MTW,
WA2MYS, W2MZB, W2MZV, WA2NMK,
WA20WQ, WA2PFZ, W2PKY, K2QDG, W2RJ,
W2RUK, W2RUZ, K2SAV, W2SKX, WA2SRR,
W2SWC, WA2TAF, W2TAP, WA2TEA, WA2TJA,
WA2TKL, WA2TNT, W2TUK, K2UGZ, K2UTU,
WA2VSQ, WA2WIX, W2YJS, W2YQK, WA2ZGP,
W2ZDD, W27ZMK, W2ZUX. WA2WKK,
WA2ZPR, W3ADE, W3AX, AG3BA, W3BFF,

At the NSS operating positions on Armed Forces Day,
1963. Facing the camera are K3JQU (dark suit), and
K3JYZ. Other operators are unidentified. All of the 7366
amateur contacts made by NSS, WAR, AIR, AGUSA,
NPG, and AG6AA will be confirmed by special card. In
addition, each station transmitted special messages from
the Secretary of Defense for competitive purposes. More:
than 1200 certificates will be issued hams and listeners
who copied the messages, which were sent by RTTY at
60 w.p.m, and cw, at 25 w,p.m.
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A/W3BIK, W3BKE, W3BRUR, W3CA,

K3CFR,
K3EZJ,
W3IVC,
W3LCB,
K3MKZ,
K30DA,
K3QXS,

W3DZL, W3ECP,
K3GO0OH, K3HTZ, IK3ILC, W3IRS,
W3JTHR, K3ISK, K3J8X, W3KGB,
W3LIV, K3LYW, \WW3MCG, W3MGU,
W3MNE, K3MNT, KSMTT, W3MWYV,
K30TQ, K3OHR, K30KJ, WB3PIT,
W3RKF, W3SCH, W3SXL, K3TLYX, K3UPR,
W3UQX, K3USH, W3UYN, K3VIV/1, W3WZC,
W4ABY, W4ADN, WA4AGT, W4AGV, W4ATlY,
K4AO0, W4ARH/6, KiBAI, KiBP, K4BVD,
WA4CAW, W4CCC, WA4CTD, W4CXY, K4DAH,
WA4EFV, WA4EMY, W4FAS, K4FJH, WALKRW,

W3ELI, W3EOV,

W4FRO, KiIGFL, W4GM, W4GNU, WiGPH,
K4HOLE, W4HOS, W4IIXW, WALLIH, WA4ISM,
W4LIT, W4IJU, K4JKK, W4JLA, W4IRA,
WA4JWYV, W1JYR, W4KFC, W4KH, W4KR,
W4AKLT, WA4KPP, W4KVO, K4KHT, WN4LTO,
K4LWL, WALYW, W4DMLW, WiMKU,
WA4NDM, KANHR, W4NPG, W40BA, WiPCN,
W4PQL, W4PUI, W4PVW, W4RRC, K4SCT,
WASLJ, Wd48Z7, W4UUIL, \W4USA, W4iVAY,
WA4VHX, K4WH, WAWHEK, W4WQQ, W4YE,
W4YPG, K4YRJ, WHZJO, K47ZSX, WSAFK,
WS5AHC, WSAIR, W5AJG, AS5ARK, AF5BMI,
W5BW, KSCAT, WSCCF, W5CCK, WSCEZ,
WASCTW, WhHCVZ, W5DWB, W5DXX,

WNSERR, W5FIW, K5GCK, W5HNF, K5JGZ,
W5MFX, W5MSX, W5NOP, W5Q0X, K5QVH,
W5QV7Z, ASRCE, K56RRZ, KSSBT, K5SGX,
W5SQB, WASYX, W&STZR, W&UPM, W5HUY,
W5ZU, W6AAQ, KHG6AO, W6ASH, WBAXV,
KHG6BGW, W6BHG, WB6BIG, KII6BLT, K6BPI,
KH6BZF, AAGCB, W6CBX, WAGCIFT, W6CG,
WHCGT, WO6CHL, W6CKU, W6CLB, WGOCLY,
WAGCMK, W6CWF, KG6DCF, WA6DFW,

W6DHX, K6DV, EH6DVD, K6DYX, KH6DUV,
WAGDZM, K6EA, K6EEZ, KH6EGF, W6ELT,
KHGELW, WASERU, WBSEUJ, KHGEVU, A6FB,

(Continued on page 168)




CONDUCTED BY JEAN PEACOR,* KIJV

Ah! Happiness

HAPPINESS. in part, is helping others. Kew
hobbies offer the purticipants the oppor-
tunities to benefit their fellow mun as does nma-
teur radio. Yet, in go doing, maximum enjoyment
of your radio operating can be attained while
inereasing your hobby skills at the same time.
Traffic handling rates high as an example.
There is a great. sense of personal sutisfaction in
having learned how to handle messages efficiently
on phone or e.w. Those made happier because of
it include the numerous relaying stations, the
net managers and, most of all, the huppy reeip-
ients of the messages upon delivery. Books could
be written about the gencral public's different
reactions to receiving such messuges; they vary
from tears of joy to general wonderment at the
whole procedure and most are deeply grateful.
Opportunities run rampant to spread much good

* YL Editor, @81': Please send all news notes to K11JV's
frome address: 139 Cooley St.,, Soringtield, Mass,

Lovise LeGower (left), KN3VBK, of the ivyridge Amateur
Radio Club in Philadelphia, Pa., is one of six Temple
University students who will study at the Sorbonne in
Paris during Temple's 13th Annual Study program. With
Louise is Professor M. Helen Duncan, chairman of Temple
University's French department, and director of the Sor-
bonne study program. Twenty years old, Louise is a
sophomore in the College of Lliberal Arts majoring in
French. She shares her AF-67 and HE-200 with her brother
Don, K3TRH. When not studying, Louise is active on 40
meter c.w. trying to raise her code speed for her General
ticket. (Photo via K30OQM)
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will. Add to this the pleasure you derive from
such a service —— here is happiness.

(Mfering aid to worthwhile fund-raising cam-
puaigns ig another wuxcellent way to create fine
good will within the community. A well-known
Floridora YL, Ruth Benzce, K4ANR, of Howeyv-
in-the-Hills, Florida, discovered how much this
cun Inean to & great many people more or less
by accident.

While listening on 145.2 Me. one cvening
earlier this year, she heard K4IRE/4 in Orlando,
KFlorida, testing, After contacting the stution
Ruth learned that the portable station had been
set up in the eity auditorium, in conjunction with
WDBO-TV, to handle traffic for the annual
Cerebral Palgy Telethon.

Her offer to help was warmly welcomed; Ruth
and her OM, Art, W4FE, relaycd information to
K4IRIE/4, including progress reports from three
different fire departments of necighboring towns
who ussisted in the campaign.

Berdie Tomck, WA2GAB, relates another
wonderful story. I'wo vears ago Berdic and her
ONM, Joe, K2SLD, volunteered to assist at the
Brooklyn Veterans Administration Hospital's
radio station, licensed WA2MAT.

Message forms are given all patients explaining
their use und on each is an invitation to visit the
radio station every Tuesday evening. The radio
activities attract many, some curious regarding
the strange sounds that can be heard and others
with u genuine interest in amateur radio. They
conduct code und theory clusses and demonstrate

WAS5DJY, Laura Knox, age 15, of Oklahoma City, Okla.

has recently been elected President of the Northwest

Classen High School Radio Club of which she has been the
only YL member for seven years.
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The Sakamotos, JA1YBS, have the distinction of
being the first family club station in Japan, and
are eager to contact other ham families. Shown
seated: Michiko, JATHLZ; and standing: Mitsuko
JATFPB; Arata; JATWR/JA1BBM;
Masaya, JATISL

through practical expericnee radio’s many facets.

Berdie advises any wmateurs interested in
working with veterans to contuct the Director of
Volunteers at yvour local V. A. Hospital. Your
offer to help will be greatly appreeisted and will
prove to he o rewarding experience.

This mentions only a few wuys YLs have
brought happiness to others, ‘There are certainly
many others participating in various netivitios
which help people to understand how amateur
radio renders public serviee.

Howdy Days

The YLRL's tifth annual Howdy Duys’ Cantest kicks ott
the fall YL activities, A\ fine chance to meet many new
YLs and renew old acquaintances.

‘The following news of the contest wus received from
Blanche Randles, K11ZT, Vice President of YLRL.

YLRL is vur nawe,

Won't you help us spread our fame,
Jincourage pals who don’t belong,
Enter our contest — .Join our throng,

A special award for their high score.
YLRL Membership, sand friends galore.

Starts: Tuesday, Sept. 21, 1963, 1200 EST (1700 GNT)

Enda: Thursday, Sept. 26, 1963, 1200 EST (1700 GMT)

Rules: Score will be hased on licensed YL contacts only.
All bands and all modes of emission may be used. Only one
contact with eiach station will be counted. Contacts on nets
do not count.

Seoring: Score 2 points for each YLRL member and 1
pnint for uon-Y LRL member. No multipliers. Logs not re-
quired but both YLRL members and non-members are
requested to submit a list of their contacts stating date,
time. call, name, QT'H and whether YLRL member or not
to Rlanche Randles, K11ZT. 62 Linda Ave., Framingham,
Mass. Score shieets must be received by October 18, 1963.

Marge Campbell, K4RNS, of Holly Hill, Fla. relaxing at
new QTH. Marge is 4th District Chairman of YLRL and
Certificate Custodian of the Floridora YL certificate.
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Awards: ‘Uop scoring YLRL weiwber receives choice of a
pin, charm, or YLRL stationery. Toup scoring non-YLRL
tnember receives | vear puid mewmbership in Y LKL.

It is suggested that wll YL nets close uring contest
hours, ax net. econtacts do not count.

Net News

Minow Net—the former Northwest Y1, Net has heen
changed to the Minow Net (new name includes the tirst
letter of most states in the Tth call distriet), The hoard mem-
bers have unaniwously approved the election of oflicers,
thus forming a new Y. elub, elections to Le lield in April,
1961, Net meets Friday at 1700 GMT on 3830 ke. AU
licenxed YLs are invited to join the net.

Loaded Clothes Line Net — announces newly appointed
Curtificate (‘ustodian, Helen Drake, K519CP. 1717 Virginia
St., N.I., Albuquerque, New Mexico.

Feedback

The July column’s Y1.,/OM Contest results should have
shown llelen Phillips, WA4DRBP, as high scorer of the phone
portion for the {th district.

Coming Events

24th YLRL Anntversary Party — ('.w. portion, Oct. 23-24;
phone portion, Nov. 6-7. Complete rules next month.

i964 Y1, Funfest — March 7, at Sacramento, (‘alif. when
the Chirps will be hostess eluh. A unique, one of a kind,
prize will be offered — a recipe box with autographed
recipes. All YLs are invited to put a favorite recipe on
3 X 5 hle card, autograph it, and mail to Wanda Gloek,
KGENK, 8847 Pershing Ave., Orangevale, Calif.  [Q5F—]

Lewis and Clark State Park near Dayton, Wash. was the
scene of the new Minow Net's annual picnic in May. The
fine attendance included: (back row, L to r) K7ZUTT,
K7PVG, K7RBE, K7MRX, and K7KSF; (front row |I. to r.)
K7RBC, WZ7IXR, W7ONL, and K7RAM. Missing from the

picture were KN7VHN and KN7VSG.
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CONDUCTED BY SAM HARRIS,* WIFZJ

V.H.F. Expeditions

The past month or so has produced three v.h.f.
expeditions, all of which were highly successful.
‘The first of these was condueted by Hal, VP7TCX
His trip to the [Dominicain Republic provided
HI8 contacts for just over 200 W stations on
a0 Me. Operating under the call HISXHL,
tHal spent a little over a week in Santo Domingo.
During the first part of his operation it looked
like the openingg would be confined to W4 land
and it was quite exasperating to hear \Wdis
working HISXHL with good signals and still
not be able to hear any sign of Hul. However, the
latter part of the week provided at least a couple
of good openings and Hal managed to work s,
23 and 38 in fuir quantity as well as some Wis,
N, 03 and ¢s. He also garnered KP4s and
YV5AGM to provide a little DX for himself.
On uny future expeditions Hal has o new call
for Santo Domingo. HIRNAC. Details on QSLing
for vour HIS contact are given at the end of the
50-Me. section of this column.

Hal points out thait several stations are build-
ing six-meter geur in Santo Domingo and some
activity should be forthcoming quite rapidly.
HISORC ix on wund has managed to contaet «
number of Wils, 2s, 38 and 4s using a Sixer.
topefully, future ¢fforts will improve receiving
conditions and allow more contuacts with Sunto
homingo.

St. Pierre — Miquelon
Hal Tingey, WIDDF and Chuck Coleman,
WA2WBI operated from St. Pierre-Miquelon
off the coust of Newfoundland from approxi-
mately July 4 until July 22. While all bands were
umplmcd and many contacts were made on

+ P, 0, Box 334, Medfield, Mass.

On the left is KBAXU, pride and joy of West Virginia on
the v.h.f. bands, with 30 states on 144 Mc, 10 states on
220 Mec., and 3 states on 420 Mc., W8AJW, perennial Lf.
contest winner and ARRL Assistant Director of the Great
Lakes Division. Photo taken at the
West Virginia ARRL Convention.

72

the lower frequencies, the prime purpose of the
expedition was to provide sSt. Pierre-Miquelon
a8 o new country for 50-Me. enthusiasts. The
first few days of operation were very encouraging
as FPRC(Y’s H-DMe. signals were workable on
forward sct th(‘r and meteor scatter ninetv-five
per cent of the time without the benefit of a band
opening. Unfortunately the noise level on St.
Pierre was such that return signals were very
difficult to ¢copy under this mode of transmission
und establishing contact was a heetic three days
of schedule-keeping before long-cnough metceor
bursts were produced to sllow Hal to read the
signals  from W1BU. Naturally the 5&0-Me.
band opened up the next day and Hal managed
to contact seven Wls in rapid succession on
phone. WIRU, WIHOY, KIPBE, WIOSQ,
K1FBD, K1GCU and WIQXX in that order
were the first 50-Me. stations to make two-way
contact with St. Pierre-Miquelon. Helen and I
managed to nab Hal on phone on this first open-
ing but conditions deteriorated rapidly and the
rest of the contacts were on c.w. Subscquent
openingg allowed Tlal to make phone and c.w.
contacts with 162 different W stations. The piéce
de résistance was a contact with VP7TCX. A
fleeting glimpse of o KP4 and an even more
flecting glimpse of a W6 were the best DX that
Hal and Chuck were able to hear on 50 Me.
The great majority of the contacts were along
the castern scaboard from Maine to Florida and
very few signals inland were heard. Hopefully
Hal will write a #mall blurb on the efforts and
show a map of the distribution of signals which
arrived at St. Pierre-Miquelon by way of 50 Me.

The i44-NMe. schedules carried out the last
week and a half of the stay were singularly unsue-
cessful in producing even u short meteor burst,
(iroundwave conditiong over the S00-mile path
from WIBU to FPSCG were never conducive to
making a contact and the only hope was to
possibly cateh some meteors good enough to
estublish communication. Unfortunately none
were forthcoming and St. Pierre is still to be
worked on 144 Me. from W land. Equipment on
St. Pierre included s Clegg Zeus transmitter
running approximately 100 watts due to power
limitations on the island and a Teleco converter
into a Drake 2B receiver.

A Plug for 432

For vears, the ARRL was under pressure to get
the 50-watt power limit lifted from the 420-Me. |
band. ‘This was done ut the end of 1962, but the
sirge of activity has not been exuactly overwhelming
thus far. Most calls the writer encounters in nightly
efforts on 432 have been uround for quite a long time.
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Some cven date buck to our previous intensive
activity in this region in the early 1950s.

With the fall inversion season imminent, we
should be making activity headway on 432, if the
propagation breaks we're sure to get are (o pay oft.
A couastul inversion 700 miles long, or an overland
duet halfway across the country will do nobody any
wood if the pcople who might use it are on some
lower bund. What to do?

First, we should remember that the way to huve
activity is to make it. Sitting around waiting for a
band to open cun be most unproductive, if everyone
clse is doing the same. We uced nightly operating,
not just quick checking to see if anything is going on.

Second, we've heurd of some potential 432-Mec.
DXers who watch for favorable signs on 144 Me.
before firing up on 432. This is going about it
bottom-gide-up. Tropospherie propagation is not
neeessarily parallel on the two bands, und conditions
that cun hop up 432-Me. signals may leave 144
sounding normal. Some fellows watch the high TV
channels for clues. (Good — but don't rely on it
entirely. 'I'V  transmitting antennas are usually
hundreds or thousunds of feet higher than beatus aut
ham stations in the sume uren. Consequently TV
signals may be reacting to conditions out of reach
of the average u.h.f. ham array. It can work the

other way, too; some fuvorable propagation takes -

pluce very close to the ground. Furthermore, L'V
reception requires very high signal levels, while we
can communicate with a small fraction of a micro-
volt. We will hear DX before we'll sce it, almost
every time.

Third, we must bear in mind that our 432-Mec.
beutns have sharp patterns. Unless we line up with

other operators as to times and beum headings we -
may miss many chunces. Here's how sowe of us:

in the Connecticut Valley work it. We keep skeds
Lo the southwest on the hour and hulf hour nightly,

betwecen 2000 and 2200 EST, and to the northeast -
at 15 und 45 minutes past the hour. Initial trans- -
iiysions are on c¢.w., whether we're culling specific _

stutions or CQs. This is almost a must, since you

can detect und identify signals with the b.f.o. that -

would be hopeless without it. We usually switch to
voice, if sutisfactory communication is established.

1f one of us raises someone he yuickly gives others -

in the area u shot at the fellow, if a new station or
area is involved. If, as is usually the case, the station
ruised is one that is worked regularly, other operators
vury their pattern of calls and beum headings from
the practice outlined above, calling CQs frequently
and listening for weak signals, until the next sked
period. All of us presently operuate between 432.0 and
432.1 Mec., so that tuning for weak signals can be
done with the care it requires. We huve juggled our

frequencies to avoid QRM insofar as possible. ‘Chere.
will be time enough to spread out more when and if .

activity requires.
None of us is on cvery night, but we avcerage
several nights per weck each, so there is always ut

least one following the routine. Operators in the.

Boston areu, in Rhode Island, and in New York

and New Jersey know this, so we muake countacts

regularly, over distances that would seldom be
covered in random work.

These nightly workouts are of value in other ways.
We're probing our way in unfamiliar territory, and
by swapping ideas and experience we ure helping
. one another to develop better reception, improved
antennas, and higher transmitter efficiencies. There
i3 always someone on, able to give a uick check or
provide a signal for an adjustment, so-wc're tmoving
aheud slowly but steadily.
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Left to right: Frank Vernon, W1ZHF and Gordon Huggard,
WI1PZA at the Mt. Cadillac, Maine, end of the 2300-Mc.
record-breaking expedition.

To this long-time enthusiast, such ctfort is the
essence of ham radio. Perhaps we enjoy it more
heeause of certain nostalgic memories of similar
workouts on lower bands in other years, but we
think the formula has merit. And when conditions
break, we're there¢ 10 tuke advantage of them.

— W1l1DQ

2300-Mc. DX Record Established

If you have beeu following the articles by W2BVU
and WIQMN on 2300-Me. pulse techniques you
will be interested to fearn that their equipment has
been instrumental in establishing a new DX record
for this band. Frauk Veruon, W1EHF, accompanied
hy brother Dick, KIAIC and (Gordon Huggard,
WI1PZA, took one of the two pulse stations con-
structed by WIQMN and W2BVU to MNount
Cudillac in the state of Maine with the avowed
purpose of establishing a new DX rccord on the
2300-Me. band. W2BVU was operating portable
from Cape Ann, Massachusctts and was assisted
by Andy, WIAJR, Wayne, WIWID, aund Bill,
K1DRB. John set up in the front yard of a home
overlooking the sea at Folly Point in (Gloucester,
Massachusetts. Liaison was established on 144 Mec.
The first location chosen by Irank on Mt. Cadillac
produced good 144-Me. signals but was not satis-
fuctory for establishing contact on 2300 Mec. Unfor-
tunately the fog was so bad 2t the Mt. Cadillac end
that nonec of the landmarks originally scheduled
for use us ‘‘uiming aids" were visible from the
tnountain.

WI1EHF/1 then moved to another spot clear of
trces and near u survey marker benring a north
indication. The four-foot dish was placed on a card
table ou top of the roof of Frank's Volkswagon
Microbus. Transtuissions on 2300 Me. were begun
from this location and were immediately received
by John on Cape Ann. W2BVU dish wus uiready
pointing in exactly the right direction while the vne
at WIEHE was five degrees off. (The dish beam
width was seven degrees.) The two-way 2300-Me.
communication began at 1910 EST. Two or three
transmissions were made in each direction finishing
at 1930 hours. The two-meter link on the Mt.
Cadillac end was open during the time that this
contact was established and I was privileged to hear
the excited comments from the bystanders by way
of 144 Me. while the contuct was being established.

The record established was ipproximately 170
miles which is only 20 miles farther than the previous
established record. .\ second attempt was scheduled
to set a longer record and W2BVU struck his equip-
ment and moved to the new location at Mt. Wachu-
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Southern end of the 2300-Mc. record. John Zimmer,
W2BVU/1, operating from Cape Ann, Gloucester, Mass.

scett in Massachusetts. (Infortunately while he was
in the process the motor-generator set at WI1EHF
started to sutfer from a slight lack of ail in the crank-
cuse. By the time John had set up at the new loca-
tion he was advised that the generator was fal-
tering and before the 2300-Me. gear could be turned
on the gencrator gave up completely, and so the
expedition ended. Roth ends of the expedition were
clated at the good results and plans for an increase
in the record are scheduled for later this summer.

Box Listings

Don’t forget to send in yvour ‘‘Stutes Worked”
this year for next month's ‘‘States Worked' box.
Important: be sure to state what band it's for and
include all states worked this year (not just new
ones), plus vour all-time states-worked total for each
hand.

144 Mc. and Up

July 2 was the turuing point for Lee, KOAAJ, as
far as two-meter activity goes. He had just about
wivel Up on tropo openings when on that auspicious
day he heard WOYSJ in Fargo, North Dukota
culling CQ on e.w. After a short contact John faded
out, only to come back in after 1 few moments with
an S8 signal. During the opening Lee heard just
cight stations and four of them were on s.8.b.
Among those worked were WOYST on hoth c.w.
and s.s.b., and KYGQG in Minnesota on phone.
At the present time, skeds nre being kept between
Lee and WAHSWYV on 144 Me. The boys are hoping
to make u go of it on that band and then switch
to 432 Me. In La Mesuw, Cualifornia the 4:32-Me.
R. & D. Net is being held up by W6BLK, W6AUB,
WAGLKSY, WO6(GTZ and WOIEY. W6AIEY reports
wood inversion to the north during the lust four days
of June on 432 Me. Dick is working on a TRC/8
surplus transmitter to get a cavity operating on 220
Me., and o wide-band f.m. transmitter. We hear
from K4EUS thut he will be keeping skeds with
W3GGR at Elkton, Maryland on 432 Me. in the
fall. Lou (W3GGR) will be running 90 watts to a
Gi4-element collinear antenna.

Activity on 432 Me. from Salishury, North
Carolina is reported by K4MHS who sez that
conditions were fair to good during June. John is
now keeping skeds with WA4MKT and WATLC on
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$32 and is beginning to build a transmitter for 22U
Me. Also from Sulisbury and this time from K4YYJ
we receive more 144 Me. and Up’ news. Jim
reports that during the eoutest in June he worked
six stutes on 144 Me. and missed out on o Kentueky
eontact which should have been state #16 on that
band.

Mobile activity on two meters is high in Jim’s
arci. WHEIU is o new mobile in the group which
now totuls abhout 16 units. Stations do monitor
145.350 and can usually get u contact at any time
on that frequency. A new 432-Me. rig ig in the works
at the QTH of K4YYJ, and necds only o power
supply and keying circuit and Jim hoped to be on the
air with it by the end of July.

Down in Florida (Destia, that is), 220 Me. scems
to be the np-und-coming band. Doug, WALEVU sez
that W4ZGS and W4RKH ure working on 222.5 Me.
with AN/PRC-14’s; thut WALBOZ operutes that
frequency with an AN/ARC-27; and that WALEVU
has been running an AN/GGRC-27 with 150 watts
output. K3DJC sez that :wetivity in the York
(Pennsylvania) aren on 432 Me. is on the increuse.
Bob is building a paramp for that band snd hopes
to be more uctive in the nenr future. K2DDK in
Manhasset, New York is a bit discouraged with
220 Me. Al sez thut ufter a month’s operation on the
band he hasn't even worked Connecticut (W1HDQ,
please note!) However, with a total number of seven-
teen stutions worked ou the band he has managed to
work four states, three cull areas and a distunce of
126 1oiles. The 220-Me. rig at K2DDK's (TIH
consists of 20 watts w.m. and ahout 25 watts c.w.
to un 532A. The nuvistor converter feeds a Collins
75A~t in its 28-Mec. runge. The B-element yam is
inside the uattic, 16 feet above sea level (at high tide).
A different story from W28EU at Ireeport, Long
Island, who reports **still more :wctivity on 220 Me."
Fred checks into the Pack Rats Net at 221.4 Me.
every Monday night and signals are 5-7/9 with a
little QSB.

TV on 420 Me. is growing in strength across the
country. WOZIH and WOJEC rccently put on u
demonstration for members of the Chicago Micro-
wave Club. Pictures of Ron (W9ZIH) were trans-
mitted to Bob {(WOJEC) solid T9 and snow frec
{approximatelv 14 miles). Both of the boys ran
4NX350 cavities, driven by 2C:39 Motorola surplus
cavities from mobile transmitters. 440-Me. r.f.
stuges at both ends are a must - § stuges of 6AN4!
Antenna at WOZIH is an SU-element collinear array;
ut, WOJKC o quad yagl 40-clement is used. At
Vallejo, Culifornia, WABNOV, another member of
the TV ham gang, sez that although his 420-Me.
TV transmitter is not completed yet. the oscillator
works fine on 437.5 Mec. Bruce "desperately’’ needs
a 931 photomultiplier so if any of youse guys know
where there is one available, please get in touch
with him. He is also looking for an old, worn-out
TV set thut nobody wants. From the South we hear
that K4QIF in Salisbury, North Carolina has com-
pieted his vidicon TV camera and it is in operation.
The 432-Me. transmitter with video modulator is
now under construction. lowie would like some
skeds on 144 Mece. with anyone nceding North
Cturolina during the early morning (0400-0500 — my
aching back!) hours. fle'd particulurly like them
with stations in Kentucky, Alabama, Michigan,
s, 25 and 3s. Looks like Howie is ready and willing
to wdd to his “‘States Worked” total on 144 Me.
WB2URS reports that he and WB2CSE are going
to try to break the record of 5007 at #0,000 Me.
Carl i8 making an audio gencrator and is building

{Continucd on page 142)
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o Tectnical (Corrvespondence

230L LINEAR

Technical Editor, QST:

Since the publication of my article on the 230-L:
lincar amplifier in Q87 for KFebruary, 1963, I have
received a great many letters asking about the design
of the input network for 20, 15 and 10 meters.

Ifor operation on these three higher-frequency
bunds, the grid network is changed from the L net-
work used ou 40 and 80 meters to a pi network. The
circuit with reactance values is shown in Fig. 1.

L, ‘2030
——
300.0,

O—-

son C‘I

395 loOn

n C.

Q= APPROX.S
Fig. 1.

The cqyuivalent values of inductance and capacitance
are shown in the following tabulation:

Freg., Me. Oy (pf) 'y (pf.) I (uhl)
14.2 283 112 1.3¥
21.2 190 75 1.925
20,1 138 544 0.673

The values shown for output cupacitance ((%)
include tube and other stray capuacitances which
must be subtracted in determining the actual size
of the capacitor that should be used. In the case of
the amplifier under discussion (two 8078 in parallel),
the tubc input capacitance amounts to about 27 pf.
If a value of 10 pf. is assumed for all other struy
cupucitances, a totul of 37 pf. should he subtructed
from the values shown for ('a. The capacitor values
to be used would then be 75, 3% and 17.5 pf., respec-
tively, for 14.2, 21.2 and 29.1 Me.

It is suggested that a variable capacitor (APC
type), having a maximum capacitance of 10 pf.
greater than the 75 pf. required for 14.2 Me., be
used to take care of possible error in estimating the
stray capacitance. The coils should be of the iron-
slug type with the inductance values shown in the
table falling in the approximate center of each coil’s
inductance range. Both the variable capucitor and
the inductor should be adjusted experimentally for
minimum s.w.r. on the line from the driver.

Values for lower-frequency bands were given in
the original article. On these bauds a variable capaci-
tor is not needed, since the unknown stray capaci-
tance will usually be small compared to the total
cipucitance recquired.

These notes should be of use to not only those who
wish to extend the operation of the RCC 230-L.
amplifier to higher-frequency bands, but ulso to
anyone desiring broad-band grid circuits for other
pentodes and tetrodes requiring peak driving voit-
ages iu the range of 20 to 120 volts.

—J. L. Copeland, W5SOT. Wolfe City, Tecas.

TEN METERS "DEAD"?

Technicul Editor, QNT:

As we approach the hottom of the sunspot cycle,
sporadic-12 propagation ou ten meters is on the
inerease. It oceurs about threc times more fre-
cuently than it did last vear. At times, contacts ure
confined to speeific paths between two small areas
such as metropolitan New York to metropolitun
Miami or New York to metropolitun Kunsus City.
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At other times, contacts can be made between wide
areus spaced 1000 miles or more apirt.

Kar too many hams listen on ten and, hearing
nothing, move to other hands. Get on und call CQ,
gang! You may be sitting just right to work into a
specific aren when the band appears to he dead. The
sidebanders ure concentrated between 28,600 and
28,700 ke., while the a.m. gang holds forth between
28,700 and 29,000 ke,

Last but not least, muany sporadie-£ contacts ure
waide long after dirk when 10 meters “ought to be
dead.” Contacts up to midnight local time are not
at all exceptional. Get on and talk it up; you will
make many QRM- uand QRN-free contacts.

----- = Pana V. Grigin, 32,101, 139 Beckmun Boad,
Swmmit, NS

MOVING PLATED CRYSTALS

Techuicul Kditor, QST

Received one complaint that the method outlined
for ruising erystal frequency in my March QN7
article (page 30) wouldn’t work. I've checked over
the “offending” erystal and darned if I could get it
to move. Thus @ modification was developed for
moving plated crystals up in frequency. This in-
volves simply grinding off @ small amount of the
plating with a bit of No. 400 grit, wet-or-dry emery
paper. In the test u 4190-ke. erystal was moved up
to 4200 ke. in about 15 seconds of very light grinding.

Incidentally, rubbing crystals with lead wire or
solder seems to he preferible in lowering the fro-
cuency of crystals helow & Me.

0

2N2188 68

SO:I:

470K

Fig. 2.

To check the frequency, the transistor oscillator
circuit shown in Fig. 2 was used. It allows the crystal
to be *‘worked” while it is oscillating.

----- = Robert C. Wilson, WarTM, {ndependence, Kansas

COMMENT ON BROAD-BANDING

‘I'echnical Editor, QST;

Two recent articles in amateur-radio magazines
prompt me to write this fetter: **'Three-Band Log-
Periodie Anteuna,” Heslin, June 1963 (N7, and ** A
RBroad-Band Nuvistor Preamplifier,” Kaiser, May
1963 1),

My point is this: both approaches provide broad
frequency response which includes three or more
ham bands and all frequencies in betireen. The idea of
multiple band coverage is consistent with today’s
approsch to versatdity in amateur radio. Ilowever,
Jdeliberately making the receiver more susceptible to
interference from ontside the amateur bhands is
another matter.

In normal anteuna and preamplifier designs used
by hams, the cquipment provides gain ut atuuteur

(Cortinued on page 156)



Fun as a Technician

BY FRANCIS M. YANCEY,* WSDRU

pPARENTLY there are some "l'echnician Class

X licensees who are unhappy with their status
as hams.

The way I see it, there are ubout three things
thev can do wabout it. They can master the code
and get Generud Class licenses, which should be
one of their aims anyway. They can give up ham
radio in favor of some other hobby. But, best of
all, they ean be hams and have just as much fun
as any other ham can possibly have.

tere's how: find out if there wre other Techni-
cian Class Licensees in the sume general areu
with vou. Band together. That doesn't neees-
surily mean forming a elub. Just get together
every week or two for an informal coffec-drinking
atd discussion time. Work out your problems
together.

wecond: set o goal for yourselves. If you live
in rough terrain, & good goal ik to he able to
work each other rconsistently. V.h.,, of course.
Malke vour goal flexible so it. can be extended as
you progress. And you wiil make progress.

Now let. me tell the story of the Hill-Billy
{1ill-Toppers to show what | mean.

Four vears ago there were two ‘l'echniciun
("lass hams in Summers County. Now there ure
eight, True, one of them has an Advanced Class
License and one other has u (ieneral ticket. \We
cluss oursclves as Technicians becutse
we operate only above 50 Me. and we
build just about all of our equipment.

We live in one of the worst places
for v.h.f. you can imagine. Our town is
jocated in u small valley awbout 1200
feet above sea level. 1t is completely
surrounded on all sides by mountaing
going up to 3300 teet. The terrain of
the whole country is ¢xtremely rough,

We decided to operate six meters
and have as much fun doing it as possi-

“7#203 8th Ave., Hinton, WV, Va.

Interior view of the shack, with W8DRU
at the rig. Handbook -inspired 6-meter
transmitter uses a 6146 final, modu-
lated by a pair of 807s in AB;. The
Navy receiver at the right serves as a
tunable i.f. for a nuvistor converter,
which is also of Handbook design.
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Left to right are WAB8DIS, KBEAT, K8DRK, W8DRU and

K8OHD at the earlier, temporary, hilltop setup. The porta-

ble antenna is supported on a mast made from sections of

discarded tree pruner. The mast is mounted in a pipe,

which is screwed into a floor flange, which in turn is fas-

tened to a board. The wheel of the car is driven onto the
board, holding the mast quite securely.

ble. We set ourselves a goal: to work cach other
vonsistently, Work cach other? We couldn’t even
tell when any of the others were on. But we
reached that goal by improving our reeciving
equipment and  antennas. The transmitting
power averaged fifty watts.

We turned to our TVT problems. TVI? We have
one of the worst situations imaginable. Just a few
people receive TV with their own antennas.
There are several community TV systems which

(Continucd on page 168)




CONDUCTED BY ROD NEWKIRK,* WOBRD

How:

It's about time for another DX quiz, we are
told. “Don’t muke it too hard,” a correspondent
urges. Well, Jeeves had an eusy onc all rigged up
but he lost the unswers and has to start ull over
again. Meanwhile let’s try o warm-up test of
general scope. Real easy for the A-1 Up crowd —-
just fill in the blanks of the following:

The R-S-T System
Readability

o 82 10 e
(111

OPNEBaPI
RN

SRR

CENFPIER

1f you've been using the RST communications
tool properly as a fairly scasoned e.w. operutor
vou shouldn’t have mufted more than three or
four of the 23 answers required. If you failed to
fill at least 17 of the spaces accurately, OM, you
must be perilously close to being u lid — first
class.

You voice communicators don't get off free,
either. Take the sume quiz but, in place of the
“Tone’ portion, write out ARRI’s recom-
mended phonetic alphabet (the current U.S.
military version will pass yvou). Oh, you have
vour own clever homebrew get? To the foot of the
cluss with you; you've missed the main point of
phonetics.

“CQ Turkey,” called Tom hungrily.

That, if you haven't heuard, is & weak DX-
style *‘Swiftie.”” Those old enough to recull the
Tom Swift novels of their youth will remember
that Tom never just saéd auything. He said it
wurmly, or coolly, or sharply or something.
**Another martini,” said an old-timer dryly, and
u fud was born.

" #7862-B West Lawrence Ave., Chicago 31, Ill,, 60656,
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“Anyone scen my dogs?’” asked the KL7
huskily. That's u fair one-shot Swiftic. Another:
“The handle here i3 Red,” blushed the CCM2.
You'll note that puns are at a premium and the
price of corn is high. “Why the T2 report?”
rasped the K3. The one-shot Swiftie is good
sport, but vou can really swing out with extended
dialogue jobs. Tuke this inunimate two-shot:
“I've lost my grid bias,” szid the 6146 fatly.
“Mine’s gone, too,” replied the 807 with some
heat. Another: “QTH here is Kunsus," said the
K@ dryly. “Mine is Las Vegas,” remarked the
W7 brokenly.

Monologue Swifties can be amusing, too, es-
pecially when roundtabled on a can-vou-top-this
basis. You might nurse one along thusly: “I'm
entering o tunnel,” said the mobile hollowly.
“l didn't make it,” he continued, ecrushed.
“Whip's too short now,” he snappaed ut length.

Swifties can also be used to muke points edi-
toriully. Like, *“I rule in fuvor of the FCC," said
the judge with convietion. Or, *“'This must be the
high-voltage terminal,” said Jeeves crisply.

What:

Cluod sulid 807-and-dipole openings grow ever scarcer
but. the DX crowd continues to make the most of those
hit-and-run breakthroughs. **Now you hear ‘ctu, now you
don't.” ruther sums up the situation as we near the end of
another DX summe: r. Let's let some “How's™ spukesmen
spenk for themselves: “T'en meters is often open but lack of
activity makes it sound dead.” — K2VYFE, ., . . "“OXers
should wateh 10 and 15 closely for apenings. bumpeans
have becu sneaking through vn 21 Me. around 1700 GMT,
and 2% Ne. unll has afternoon openings to South America. B

- WA2KSD. . ‘““T'en phone is opening up a little!" —
AI VAF, (:ood July onenmzs an 15, 20 and 40 to

49474 . “QRN s

all continents except Africa.” — IV )
U 9GAML. . . . “Skip really
“Twenty and 4) had good

plenty rongh on 7 Mel
short on 200" — IV&YGR. . .

TELL'EM WE s
HAVE NO QSL MANAGER ?f
YET, JEEVES___AND IS
REPEAT THE QRRR.. /

;g‘ﬁ'
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upenings but none to the Pacific from here." — AIPCE.
. . . ""Burns me up the way 7-Me. Europeans get S7 and S8
rv\ports vu the east coast, yet are completely inaudible in
Qklahoma,"" - K5JVF, . .. ~Solid 15- meter upenings to
Vl\ Jland  but  very few  liuropeans,’ K40GV. . ..
“Ciuess 'l have to o to work on that 7-Me. vertical. "‘m't
even raise ('Os and HKs with the old doublet anymore,
KR3C . . Sure hupv things get better svon!’”
”'«1402 ar. “Twenty” s been real hut best I've heard
it in a long time.” -— N°A “After some weeks
of poor couditions old ‘() c . began to sound like itself
uymin, AakQa, .. . Whily bronght much improvement
to 14 Me — VERAWE “Who says 20 is dead?”’
K4 YO, Yes, it secras th.u, the 14-Me. range did itself
proud this summﬂr 8o we'll give it a pretty close documen-
tation this month, starting with

20 phone, where Ws IETF 2RVN GISQ GKHS, Ks
IPCE 2AGJ 2UY(G 3CNN 3JHE 3MNJ 5)TP
CZV, WA2s [KN [PC KSD, VE7BBB, KH6EJM,

KL7FAR (K6KY.D, I\C() A0C and listener !, Maher find
such items as APs ZAM Z2AR* 5DC )HQ"‘ 5KC. BVls
US (14,815 ke.)y 1200 (JMT UsC 17, USY‘ (200) 12, CES8s
G OCE, CN8s AQ FFW* I,A* MNC* R7Z, CO8BO, CPs 1AB
1BH 5AD 5AT 5EA (325) 2, 5EQ SER* (225) 3, 5E7%,
CIX8BM 22, CRs 60:G* 6CY* 9AH (111) 1R, 9AN 12, CTs
IMC*2\C* 3AV* DULs AA 17, EH IK 18, JC, EAs 6AT*
BCP* (225) 22, ELs 1G 3A A (330) 20, 74, EPs A K 2AR
"\.\\ UBLI* 28U* 308 3HS, ET3s 'W MEN PP 19, PRS
RIS TP*, FG7XT. FK8s AC (110) 15, AU (128) 5,
-37 FM7s W N* 23, WQ WS (273) ll FR7ZC 22 L EFY7Y.J*,
GBs 2SM 3RAT, GGC3MLR 19, (;D?I)S* HAQOZQ HCs
1(\\\* TWU 2JF* 2T 4, 2KG* 5EJ, HH2s O, J, Hls
Z* RAKU 8HV* (220), XISN* SK\U\IN 8MV* (210) 1.
HK'_’WC*, HI9s KE* KH (264), TB TD, HRI1BG* 20,
HPs 1AP* 21, SDA, HVICN, HZIAB, [Tlg APD* (1u5)
0, BXX* TAIL JAs IAEA 1TANB 1DM 3KZ* 6AV GMW
(313) 11, JT1s AC 20, CA (108) 17, Ks n"-CQV/KSG 7.
9C VI KG6, KAs 2BM 17, 7AA 7BH 7SL, KBés (*A (340
3, CB CP (248) 4, CQ C'Y EPN (305) 12, KCés -\Q (280)
1_', BO KU (270) 12, PE (334) 11-12, KGs iBR 1CC (340)
11. 1ICX 5. 1A IFR 4AE* 4AF 4BH* 4RQ 4BR 6AIG* 12
H6ATB 9. 6AJR 6AKR (300) 12, bAOU 613, KH6PD/KG6
:.’. KJ6s BV (266) », BZ, KN 16s BI (340) 7 BR (303) 11,
("X, KR6s AF BD (318) 20, BP BQ* CM DI FQ GF (320)
10, GM MB 11, MX O'* RB*, KX6s AE (310) 12, AL
BD (330) 4, BI' (3300 7, BU 6, KZ5s AX LC 22 LABSL/p
(259) 17 of J AL, LJ2B of NOI‘\\J\ LX1sJW 31 11, PI2
PQ* y-21, LZIFO* MI1AB*, OAs 3M 4D +HC LHQ*
4()b IN1PI* 1PZ* AHW, 0D5-\\ OE2AL* OHOs NC
(2Y3) 1’ NI* RJ, OX3s hW ‘(U OY7ML (268) 13, PJs
DAA UAR 'HOU PZ1s AD AX BJ 2, SPs 7LA(751) 2
ORR(283) 0, ‘)RI'* !>T2\R SVs 1AD 1AJ 150 1AP
l-\R aWB (335) 2, W WL WO (291) 22, BWU (250
0, ¥WY, SUI -\S" TAIUI TF2s WHB WIHP (270) 10.
WHI, TGQs AZ NIY (278) 3, 8C (305) 5, TISIG*, TU2s
AlS (252) 20, AF (254) 91, AR AQ (265) 21, UAs ITKBW
(345) 12, IQM‘ 1IMU 2AW 3CR 3FG IKRD* {KED (332)
2?1, GFD GMK 9BV* 9KCE (292) 10, 9XR 05K (268) 11,
ORJA* ORSS 0KYA 0SK (126) 17, UB5s Il JK KDS*
KNP KSP* KYC* NP* WI* UC2s AX*0), KAB* (205 1,
UDés BR (270) 20, KAR (121) 2-3. KBR, UF6FB, UHSAY
(330 12, UI8s AG KAA KAD* KAT*, UL7FA, UM8KAB,
U053 KRU* LP, UP2s KAB* KMP, UQ2s AN AS,
UR2BU*, UWs 90T 01J* (125 1, VEs 31'FU/SU ‘0
&MD 8ML 81U 7. VKs 4.1Q (150, 300) 5-6 of Willis mle,
6BD (268) 8, 9DR (120) 13, 9A5* 9LA 15-16, O0VK, VPs
1AB 21, 1LG 2AB 22, 2GAC 28H 2SN* 28Y* (220) 1,
25YL* (”"0) 1, 3 H{G 22 3YG SLAX 15, 5LG* (303) 1,
5TK 6 KL 6\WR* 22, 6WV 7CC 7NS SGQ 9RO (257) 2,
9I'D, VOs 1GDW (296) 22, 2AT 17, 2RB* 16, 2[°M (105)
17, 4A\Q 4GT* 41E 9HB* VRs 1K '2BJ 2R7 2DK* (180)
11, 3R 4CM 4CU (125) 12, VSs ILP (339) 13, 1ILQ* 1LW
4RS* 6BE 9AAA (128) 19, 9AB 9ABM (183) 21, 9MB,
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ZS1A regularly works the States from coast to coast on

80 melers. Eric's venerable transmitter has seen service

at ZSs 2BC and 6DY since 1946 and is still going strong.
(Photo via WITS)

VU2s PP* 17, RM, Ws {EIL/KS6 5BRX/KJ6 5JDX/VP9,
WA4s FVX/VER L'TX/KJ6, XEs [AB 11L 2KO, taboo
XWSATL, XZ2U [k, YAL&I\( 15 156, YNs 1HK ING IST
7Ci), YOs 3RN 40°T* AKCA* YSs (MM 10 254, YVs
1T (300), 1IQ* TLA* 2% 16, ZBl1s ('R V.J*, ZDs 3A*
601 18, 9AM, ZE1JI (310) 6, Ll\ls -\\ BS BY, ZL1ABZ
(320) -l ZP5s K CF JIF OG @t 4878 IW =17, \WWP*
4UlB ITU SU, 4X4s DK DX Q) l_lh* H\\ *IX LC MS*
NX* 5As 1TG 1TM* 2TS 4CW* ATH* 4TJ +TW 5CW
&TR, 5H3s (G HG*, BN2SMW* 17, 5SR8CM (252) 12,
5“7-&7{ 5X5s FS IlJ 16, 6Ols IL* 18, WF (1200 14- l()
0W8(‘R* 6YAs Bl, GH* JGi* 7X2VX, 9Gls AW ('81)
. D7 BE* EW EX GN ON, 9K 2s AG 19, AM 5, 9LIRO,
91\(28 CR GL* 16— (€388 GV (S11) 15, UF*, 9N1s DI)
(282) 15, MIC MM (262) 13-15, 9053 CA EP* WH (323) 22
and QUSTH*, the asterisks (#) representing non-s.s.b. hold-
vuts (and there still are quite a few!),
20 .w. is liome to Ws 1CH 1IKB BVN 3GRS
SHNK S5ACL 4ISQ GKHS 7DJU 7VRO 8YGR
OGML, Ky 1PCE 1RHZ 1VPN 1 VWL 2AGJ 2PIIC 2UYG
3CNN 3JIE 30NT 3QIN YO 67QG 6TZN 7QNG
YCZV @JPL, WAs 2IPC 2KSD 2QMC 2ZRR 2ZVJ 4CXI
10ZM 5CVK GKHK GMIN 6VAT 9ATA wBMW #BOP,
WBs 2CAV GAGT, VEs 3AWE 7BBB, KH6LIN, KL7FAR
{K6KYJ), INER, KG6AOC and DL4BD (K2 VW) who
<lnm)cd down the welcome mat at the front door for AP2AR
(23) 15, BVis US USA (14,045 ke.) 1500 GMT, USB USC
(xm 18, BYs IPR (10) 17, 98X 12, CM2WS (6) 20, CN8s

'R X (85) 23, GOx 2BB (15\ 16, “WD 14, XX GAH,
CPs 1CL (76) 28, 3C'A (38) 23, SCN SEA 57 20) 0,
CRs 6C:A 6k'W 71Z (48) 21, SAC (40) 13, 9AH (112) H;
CT1DJ (54 0, DMs 2AND 2BDN 3JMI, i65) SPVL

SRIED 3YFH 3ZOL, DUs 1N 10R 6TY #DM, EAs 8DO
0AB, ELs 2P 2Y XA (58) 23, EP2s AM AS () 18, BN
PT 16, RC, ET3s MEN PT USA, I'SFC/FC 7, FB8s XX
7Z (60) 11, FE8s AC AT, FM7s WA (1) 3, WN, FO8s A\
7, AC, FR7ZF (36) {2, FUBAG 8, FY7YJ (1i2) 23, GBs
200 SVER (125) 19-20, GG2FAY, HAs 5KDF (30) 23,
GNT SUD/p wHIT (28) 5-6, 1IN ’.Z.: HCIFG 12-15, HIs
3PC SLC SMAIN (79) 14, 8STU, FIKs 0AL PAS, HLQs
KH KK KP TG (10) 13, TH TK, HM1AQ (31> 14-15,
HAIls AB AP BM (7) 15, HP1s [15 I'C, tuboo HSI1s A P
HR2)1(;, HZ1AB, 1S1s MM 7, ZUL (41) 22, IT1s TAI (4)
ZGY (4 0, JAs 4YY 5A1Q ’;I‘Q 5P (65), 9CG 9GW 9JL,
JT1s AD (84) 10, AE (67) 14, AG (72) 15, CA (99 11,
JY11IS, thQ\’/l\Sﬁ KAs 2CM 7AB 7TB (45) (2, YMF
(78 10, KB6BK (16) 6, KCos BK (14) 3, PE (13) 15, KGs
IBR 1R 4AB 4AM 4AN 4BR (1) 16, 4BX (31) 3, 644Y
(30) 8, 6AKS 68SA 10-11, KH6EDY (35) 5, KJ6BZ (10 7,
KRs 6BH 6BP 6BQ 14, 6DD 61T (61) 9, 6GA (51) K, 6UF
GLD GML 6MO (10) 14, 8AG, KV4s AL (81) 20, CF CI,
KXé6s BK (1() 6, DB (20) 1, KZ5s FC (7) 3, MC MQ (101,
LAs 2NG/p 20 of .M., 5(;(‘/[) (& 1, LU2ZI, LZs 1KPZ
LKSV 2AW 23-0, ’hbb MP4s BBE (55) 16, BiD (25) 17,
OAls CG (29) 13, FM (62) 17, FN NPEF NQN, OD5SLX

i8) 22-23, OHPNC, OX3s Al PL DY (15), KW (72) 22,
Un. ()Y7ML (b7) [, Py . 2ME 340 (20 3, '3~\P
PZI1s AV BH (5) 1, RAEM ) 21 of Moscow, SLy 5ZL
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h%[, SM5s C'GR 005 5TU/905 (30) 1, SUs 1M _(18) 1,
21V, SVes WP (200 22, WY, TAs 1AH “BK “NK “UN
180 4YY 58R, TF2s W HY (201 1, WID (82) 22, TGYAD
7-12, TI2s LA PZ WR, TN8AF (10} 18, TT8AL, UAs
IKED (10) of F.I.L., iKAL of Mirny, 2AC (30) 28D 9DA
(501, 9FD 9N (37) 12, 9FX (200 2, 9GE 9KCF (30) 2,
‘)T\DP 9L WS (35 9NG OEA (50) GBI (27) 5. QKK
OEW (12) 20, OFE (GO, DIN 0JU OKAR (.55) OKCO RKDA
BEFG OKIF 0KKB (15) 3, 0KQA (80) 2, Ol\Q 0KSB
YKYA OMI ORB (7% 18, 9SH ﬂST' OVT, UBSs AC I'G
(501, NM (45), WO (11 14 UC2s AW (5 5, BU (6, \\C

UDés BEF (: Y, R (19) 20, D, UF6s CW (19) 20, I'B IE
TN KPA (31) 3. hl'E (hm 22, 'UG6s AW G JD (2 14,
UHS8s BO (47) 2, KBC, Ui8s AM (% KAA KAD KBT
KNA (63) 15, IB UJ8s AB 16, ATI KA, UL7s AA CG
CH(20) 18, GP JAJE (35 2, KAA KAB KAR KBA KBK
(33) 3, KCT (80) 2, UMB8s AP 13, KAA (17) 15, UNIBK
(45), UO5PK (62), UPOL-12, UP2s KCT (65) 4, 00, UQ2s
C'C (45), FC (30) A, GA (60), KAE KAN (87), KCA, UR2s
BV KAN, UV3TG, UWs 3AP 9CD OFK OIM_(61) 13,
#IF (55) OTH 0, #1J OIN 0JJ (651) 5, PJK OPK, VIi8s DX
MC WN, VKs GCTEE 7SM (52) 6, 8HB 9GW (78) 14, VI,
VO2HA, VPs 2AV (41) 23, 28Y 4VP 22, 5GT 5LG 5TK
(19) 3, 6KL (102) 16, oLJ 6PV (651, 7BC (3w 17, INT
8GQ 8HD 9AX 9DH 9FC (25) 5, 9FK 9L, VOQs 147 (3) 4,
l(:D“’ 2AN (39) 0, 2EW 2[“[" 2W (2D, 4:\() 4ERR 41T
8AI (61) 11-12, 91IB, VRs 1A (40) 6. 2BZ (100) 7,
”F 1 (47) 7, 2DK 2EM 3E SR 6TC (167) 5, VSs 1F7 (95)
14, 1LD (05) 16, 1LJ (71) 13, 1LK (65), ILL 1LQ 4RS

QST for




(40) 14, 5CW 6EY (40) 13, 9AA-\ (35) 23, 9AB 9AJA
9ART 9MB (70) 14-15, VU3s AJ (36) 1-2, GG (67) 1-2,
JA LN VDZ, Wa 5BRX/KJ6 SUCZ/ VO2 5IDX \'P9
SFAY/KP6 (15) 2, T4QV/,KG6, W -'\GQVR’KJO (11) 7,
XEs 11V 1SS IVT 2DL 2EM 2ME, XZ2KN, YI2AP
YKs 1AC (40) 1, 28K (85) 1, YNs 1RN 3KM, YO2BB,
YS1s OAJ (12) 7, ZBs IBX 1CR (100), 1RM 24, ZDHOL
(35) 16, ZE8I, Zl\lB\’ ZLs l\B? (18) 4, 4J1 (75) 3,
ZP50G, ZSs ZMI_( 20) 11, 3EW, 342004 (30) 0, 487s EC
NI (6561 14, PG RN WP (33) ll‘». QUIITU (62) 0, 4X4s JU
(36, MINX ON (30) 0, RH (99), 5As 1'T'A (15), 3C'T 3CR,
5B4s OS5 PC TC TS (30 0, 5H3s HD I1G HZ 14, 8N2s
ACB (39) 23, JKO 15, RSB, SR8ATL (15) 15, 5T54D (85)
20, 5U7AC (‘38! 21, 5X5s U \TE (35) 20, 60Ls MT (35) 19,
ND (10) 18-21, 6W8s AB (5m 2. AC 12, AD BI, DD,
6YAs Bl A (IQ) 13, X3, 9Gl1s D% EI' MB, 9K2L.L (5)
19, 9M2s CR K IFT (37), GJ (13), MR 14, UF (30) 15,
UTT s, ‘)QSTJ and 9USJII (45) 17. Ciood show, OMs!

16 ;ant has to get some space this month because

WIB crashed the 1.8-Mec, static harrier in mid-
July to scure stupendous two-ways with K1KSH/KGé6
and ZS821°M. DX on 16) trends wward a year-'round proypo-
smon $0 don‘t wait till the frost is on the pumpkin to get
it on the fun, By the way, all amateurs considering 14)-
meter work are reminded to scrutinjze the table on page fil),
Jaly 1963 QST. Some of those nighttime power maximums
are awfully limited, but look at what the (-men accomplish
with their 10-wutt regs. b'ee you on 160!

Thanks, indeed, to Ks IVWL "\ FE 410GV, WAs 2KSD
2/V] 5CVK 6MIN 6VAT 9ATA, WBL ’(,AV WNs +11F
4N XC 8EWT and I1ER for reports re 15 c.w.; Ks 1VWL
2YTFE 3CNN, WAs 2KSD 22VJ 4AY X 6KHEK 6MIN and
KG6A0C, 15 phone; Ws 6YKS 7DJU 8YGR 4GML
9NN, Ks lP(.‘J: IVWL 5JVE 6TZX ¥GV4A, WAs 2KSD
5CVRK GKHK 9AT A, WBs 2CCAV CIN, WNs {IIF 91'WB
and I1ER, 40 c.w.; Ws 6YKS 7DJU, 80 c.w.; Ks IYKI
2YFE and WS}LRY for 10 phone duta. Those slots ure
sreheduled for the *‘[low's"” spotlight next month.

Where:

SIA — "My QSL to HLITB was returned to the former
holder of the call, K8BVI,” comments WICMQ. “'I
sem it back again to Korea via the chief signal officer who
zave it to the present HLOTB."” Those still-warm second-
hand call signs that cause so much unnceesyary confusion
in DL+ and SVY DX circles now rear their ambiguous heads
in Asia. The current HLYT'B (at least as of this writing)
is listed in the roster to follow . _._. ~ "1 can supply QSLs
for KA7TB Q\Us from March 8 through AMay 4, 1963,"
offers K4SCT. "K2DSW has been ut KA7TTB since that
period and will QRT shortly for Stateside return, KA7TB
logs for operation from May 4 through July 12, 1963, will
have been mailed from Japan just before Bob's de;)d.rt,ure
Self-addressed stamped envelopes, please.” KISCT also
holds logs for W 4I\k§/am/ EP/VSY, the latter suffix for
land-based Maldives QSOs. ‘‘Harry's operation on (ian was
legal inasmuch as he had written pcmnssmn from the
Maldives cummumcanons othice in Ceylon," . _, _. iX -
HS2M-HS2MP writes, ““I've been back in the States for
almost a year now and ['m just clearing up QSL matters. If
anyone who worked me hus not yet received duc cuuhrma-
tion he should send his QSL to [the address to followl
—.~1n the FEARL News KA2EB chuckles, "I used
to many of (rus's choice DX QSLs back in 193t~ Jx
\vheu I wus W4PBD.” Wis KVX and KXV know what [5d
taeans,
FRICA—"I now posgess all logs of ZS2MI, Marion
o\ [sland,” notities Z810U, “Until further notice 1 shall
therefore handle QSLs for tlat station. I know that in the
past cards for Z32M1 have sumetimes been poorly handled
and that there ure taany who have worked Marion but
haven't been able to d.cqllu‘l: confirmation, Anyone who
contacts or has contacted ZS2MI may send his QSL to me
including self-addressed envelope and apnroprmn Interna-
tional Reply Coupons for either sea ur air mail. My QTH is
okuy iu any Call Baak and I will attend to the inatter im-
mediately.’ ‘BL2PN is now QRT for good,”
states \\ 6PN who formerly signed KR6PN, DL4PN and
W4PN. “All my Liberia QS0g have been contirmed, mostly
via bureaus. If, after allowing reasonable time for the QSlis
to clear the burca.m anyone still needs an EL2PN con-
firtnation he muy obmm one by writing me [ar the address
in the list to fullow].” .~ 9Q5LP points out that
Republic of Congo has a new QN1 bureauaddress: UCRA,
.0, Box 1439, Leopuldville, Along with this notification
comes 4 list of more than 100 9Q5 addresses which should
he appearing in an early ('all Book, Lonks as though ham

F2BO, a fresh s.s.b. convert, is a hospitalty organizer

in the International Ham-Hop Club (see p. 101, July 1963

QST). IHHC member W7QYA obtained this photo while
in Paris on her recent world-wide tour,
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HP1ME's single-sideband signal is a 14-Mc. bandmark.
Manuel usually hangs out there with the Pan-American
net and has a host of pals on 20. (Photo via K3DCP)

ridio’s status in the R.C. is rapidly solidifying._._. -
Ex-VQICJ declares, *'In eight months of Zanzibar operation
I mailed ont sume 7000 QSLs. I left in a hurry one day for a
trip Stateside and did not return., When I receive a note
now aud then from someone who says he did not get my
card 1 fecl quite concerned, mail out a new one right away,
and wonder who else may be looking for me. I have plenty
of QSLs left and I'll welcome inquiries at [the address tn
follow|. I've applied for a license in Mexico nnd am waiting
to get back on swb.” .o . - DXpeditionary QSLing is a
problcmatxc task ut any tunc, and merely getting the logs
back to ‘“civilization” can be a project. LIDXA's DX
Bulletin notes that VQYHBA data wandered to Calcutta
by buut before heading toward manager (i8KS by air,
WABPD's transcripts arrive at W-ECI by equally devious
routes, 8o if your deserved QSLs are dLla\ed late log
receipts may well be a factor. Patience, OMs — the cards
will be coming through.
( CEANIA — ““You might mention in ONT that my
QSLing for KX6DB holds ouly for June e.w. work,”
gpecities WAGIIRS. “‘It's a club station with about half a
dozen fellows operaunz. su I can't confinn cuntacts made
by the rest of the boys,” “I will act as QSL manxu-
ger for ZM7AD,” declares K6ERV. “He's 4L 2BCH, for-
merly VR1AB, and was scheduled to he ut the Tokelaus
only during July.” .. W6UED indicates to VE3AWE
that he has no conmerction with KUG6/p QSL matters
As a partial answer to would-be DXCC Honor
Kol listees who wonder how to ko about catching those
really rare ones on the first bounce, WGDXC's 22 X Bulletin
mentions that VK6Z8/VRKY received seventy commervial
cablegrams from amatceurs requesting schedules with Christ-
mas Island . Thesame periodical publishes Z1L2GX's
pl(_a that Lhose scekmz QSLs through him for QSOs with
Chatham's ZL3VB, Camupbells’ ZL4J}l* and Kermadees'
ZL1ABZ please use only Greenwich Mean Time ou their
curds . . _ . - K6TZX reports receiving an interesting two-
page writc-up on Kure islund along with his QS[, from
KH6EDY. This reminds us of K7VMK's fervent recom-
mendation that everybody get a full stamp's worth of mail
service, When you pay five cents or eight cents for an ounce
of mail why not see to it that you mail an ounce of mail, and
thereby do somehody or something some guod? Your local




chamber of commerce is » good source of material . ., _ .,
KH6EJM relays WE6FAY/KP6's speciiication of GMT
and s.a.8. e if you would tack up his Palmyra pastebourd
...... Regarding conm‘matmn of KX0 contacts in the
WAKI DX Contest (sce *‘Whenee), KX6BK writes. *[f
log entries ura accompanied by s.a.s. e. and one [RC, QSLs
will be sent direct to you by participating KX6s a8 anon as
pnssible,”

\‘()UT" AMERICA — “I'm now hundling ')bL chares for
L) PZIBW,” aflirms WA DY, 1.8, and (‘anada only.

As of August Ist [ will have BerL s fogs covering vperation
from .June 26 to July 31, 1963." , _ _ U LUZIV has ae-
vepted my offer to act as his QRI, managc " suys WASCVK,

"“This will cover W/K/VE/V( QS0s made after August I,

1963, I'd anpn.matc ull the help I can get in my first attempt
at this service.” This will of enurse include s.a.8.¢,, a eour-
tesy to be extended any and all such Stateside QSL volun-
teers.

[ EREABOUTS — “WASDAJ and K5YKO wurve as
QS managers for SYALT and would appreciate
5.4.8.¢. from applicants,” writes the former. WASDAJT also
does QSL honors for HISMMN and has this complaint:
**Only about half the gang have been sending self-addressed
stamned envelopes hnt all request direct return eonfirma-
tivns.” Absence of s..m.e. vbvioinsly rates the leisurely
hureau route , Roglr ling his Prince Ldward Island
project as WONLJVET later this month, Pete assures, “*All
QSLe \ull be answcred via bureaus. or direct if 5.8.8.¢. arc
~mpyh I\PHT now works in Mayaguez but
DXCPR's DXer' says it’s business s uxual at Joe's ARRL
QSL Bureau brauch address nachanged . _. - ._ Cloneern-
ing parnclpalmn in the upcoming \r‘andmanan Activity
Contest (sce “Whenee™), OH2XK emphasizes, " All partici-
pants are requested to eonfirm each contest QSO with QSL,
T'his voluntary habit is aimed at, fnqtenmz the gencral policy
of QSLing throughout the world.” Well put, Niilo .
WANN reminds us to remind amatenrs ontside this r‘ountn
that the new bunch of digits at the end of W/K addresses is
i move to expedite Uncle Sam's mail delivery. Think you
got troubles? How would vou like to squeeze sume 260,000
Zipcode combinationsinto the C'all Bnok without a disustrous
bulge in size? . “QSLers of the Month’' recognition
woes to DJ4s AL X\l s 7CS 9PU, F28Y, FG7XL,
ITARKCI. HCs 10C SCA, [Ks $RQ 70T, 77T, HL9KH,
IPLIE, JA8 iDQ BY, KCABK, KGAM, M{GEDY
!\R(:BQ KV1iAA, lxl\bl)B OA4s NKY NPF. OK5BY.
OZ7RV, PIANE, SLABH, U ARGIML, UBSFT, \' K2GW,
NEIVT, XZ2KN, #BIBX, ZK1AR, ZLIARY, OIND
und 9GTEW a8 a result of nominations by Ws 6KHS 7QB
7VRO 8YGR, Ks IPCE 2VFE 3CNN M YO 6TZX 907V
#JPL, WAs 2TKL 6VAT 8AJZ and WN6BKE's brother.,
QSL managers Ws .TYH 2( ‘TN 2MES9VZP and WASDAJ
ulso are commended. If you're been impressed by particu-
larly prompt QSL uction by DX stations rmpntlv, slip us
their calls for our monthly salute to such deserving brethren
~ Halp! K2PIC wants 4 hint from the readership on
running down nddresses for ex-fLiA (W7VCB) and
AMP4BBA of 1957 viutage; WASCVK necds hel lp in ascer-
taining the current whereabouts of last vear's HLOKN;
and XLE2FL (XESFL) ig amgioun for tracers on former
YR4JB, 4D3G, 3V8 AN and I'A . _, _. Positions as QSL
inanagers for rare-DX uperstors in hona-tide need are
solicited by Ks IPCE 3QIX uCZV and the hrother of
WN6BKE. (Linda's brother ix so designated in this month’s
column because Deanis’s call became separated from his
fine rnailbag report and we're Jdetermined to eredit the lad
somehow.) .. ... - Now let's see what individual postal
_recommendations tumble ot of Jeevesie's sack:

ACS5A (via WAECD
GM2VQ. P.O. Box 6996, Havana, Cuba

CR5AA (to WalJF)
DL4BD, M. Bronstein (l\‘.'\’ll\\) 184th USASA Opns.
1365, Lisbon,

Co., APO 171, New York, N. Y,

ex-EL2PN, P, 'Esten, c/v Rnrm.' Aptdo.
l’urtuzal

EL7A, Box 44, Monrovia, Liberia

l'PZBR B. Joannon, APO 305, New York, N. Y.

I',TSGB RCA, Ub-\ID. APO 319, New \nrk N. Y.
'II‘SI'\IFN A, Shirk, USAID, Box 014, Addxs Abaha,
thiopia

F'T3PRS, RCA, USAID, APO 319, New York, N. Y.

FI9RY /FC, Hammarlund D Xpedition, Box 7388, (1.P.0O.,
New York, N. Y.

FG7XG (viz W3GTY)

FM7WA, Lamentin -\lrnort Fort-de- lrance, Martinique

FO8AU (via W3QGJY

G8PL, L. Kippin, 73 Km;z Henry’s Rd., Hiampstead, Lon-
dnnINV\'i England; or Box BM/GSPL, London W Cl1,
Ivngland

HK3RQ (via W2CTN)

HKILX (via HK3LX)

HL9TB, W, Qtepro Box 4, APO 20, San Francisco, Clalif.

HR2FG (\1a W2CTN)

tIR6GCA, G. Arndt, Mision FKvangelica Morava, Krus
Laguna, Depto, (Gracias u IDios, Honduras

»x-HS2M-HS2MP, M. Pioso, 806 Blaine Dr,, Chevy
Chase 15, Md.
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JASADOQ (via JARBY)

KIKSH/KG4/KG6 (via WIETF)

K X6DB (sce vreceding text)

KZ5FC, Box 939, I't. ( l1yton, ("7

Lu2v (“ JK/VE/VO via W Asm T

0OA4GY, Satellite Tracking Stn., Aptdo. 3747, Limu, Peru
OA4NPF (via RCP)

PXIIK (via USKA, attn. HRIIK)

PZ1BW (W/IK/VE/VO via WALEDY)

SM7WQ (\18, \WAOPN)
L\ICB-G PO, New York, N. Y,

SVOWW, U, S. Navy,
TA2NK (via LJ2NY)
‘TF2WID, Box 47, Navy 568, FPO, New York, N, Y.
T"SB\ APO 116, New York, N. Y.
TZAO, c’o U, 8. Kmbassy, .\b)dJan I.C.R.
UPIA)XB Vorkuta, Nencts Nat. Ok., Archangelsk obl.,
.S
UAﬁBZ Nornlsk Tuymyr Nat.

UTSFN F‘ Gozoh, P.O, Box 30, Dnepropetrovsk, Ukrain-
ian S.5.R., US.S.R.

VK4JO(V18, \\(‘I[\G .

VK98 R XI, cso TriState Radio Club, Box 5351, Mcmphis

3, Ten:

v K‘)NT (na W2CTN)
VP2CC/c (via WRRWS)
VPSLA, NavFae No, 104, FPO, New York, N. Y.
VP6LT Balmoral Gap, ![astmzs Barbados
ex- VOICJ C. Jay, Project Mecreury, Avtdo,

Son,, Mexico
VOQ2AB (via W6BAF)
VRI1K, J. Johnson, Met, Stn., Funafuti, E,lhce Islands
VSIFI, 102 I uyong Ystate, Singapore 23
VSlLS Trallic Troop, 237, Signals 8qdn., ¢/o GPO, Singa-

v hS(‘W (via MARTS, attn. VSICW)

VS9KDYV (via WHECT

WI1DBN/VO2, E. Marcz 54(11 Air Rescue 8qdn., Box 79,
U’O l~77 New York, N. Y.

W4B /4Wl (via W 4LCI)

Ok., Krasnyarsk Kray,

2, Guaymas,

W4l\k\/l< P/VS 9/am (via K48SCT
W?}JXP/LIM, . LElliott, 6181 [bis, Ewa Beach, Oahu,
awal

WONLJ/VE1 (to WINLD

WA6QVR/KJ6, APO 115, San Francisco, Calif,

WIH6FAS/KM6 (to WHGFAS)

XEILSS, Box 1150, Mexico, D.I., Mexico

\[-;}}‘JU G. Robles, £.0. Box 173, Aguascalientes, Ags,,
)

XE2DX, Box 44, Hermosillo, Son., Mexico

W2QHH, a 300-country man on only 10 to 55 watts input
and a simple end-fed wire antenna, has lately had his
DX activities curtailed by family illness. Howy long ago
helped establish the modern pattern of successful DXing
wherein signal strength is often secondary to finesse.

While the kilowatt-and-beam hoys fiddled around
making QRM, W2QHH and his pea-shooter quietly
completed schedules with rare new ones. Patience,
perseverence and a sharp ear to the DX grapevine
produce Howy's juicy QSLs. W2QHH has worked all
States on seven bands, all continents on six bands, has
QSOd some 1300 YL operators, and has scored many
a first in the DX wallpaper line. C.w. is Howy's favorite
mode but he has managed DXCC phone
membership as well.

QST for




XE2EDM, Box 531, Monterrey, Mexico

YSIMM (via W 2CTN)

YV3JZ, P.O. Box 648 Barquisimeto, Lara, Venczuela

ZKIAK (via W3GJY

ZM7AD, cso J. Brolhcr, K6ERV, PO, Box 1772, San
1\Ia1.co, Calif,

ZS2MI (via ZS10U)

5A4CW, R. Wynholf, P.O. Box 81, Benghazi, Libya
5N2AAK, c¢/o Railway Telegraph ()f: hddum. Nigeriy

RNZA(..B A. Bell, P&T 1q., Lapos, Nigeria
5N\2IDFT D, Fa;lor P&T  Training (‘enter, Oshod:,
Nigeria

5N2DJH, D. Hume, DCA, Kano, Nigeria

5N2EGL, STO Sig Section, (_/Aﬂauon Ijeka, Nigeria

5N2JAD, J. Daly, c/o N1zer Marine Comp. Ltd., Box 50,
Makurdi, Nigeria

S5N2JEB, J. Burrell, Nigerian TV Sve., PMB 12005, Lagos,

lezorua
5N2JSC, Chapman, 138/146, Broad St., PMB 2143,
Lagos, Nuzu a
5N\2!JW » J. Rest, P&T Carrier Rm., NMS, Kaduna,
0]

SNZhHP K. Perrin, c¢/o Glyndova (Nig.) Ltd., Box 127,
l\aduna, Nigeria

5N2PJF, P. lawcett, Regional Hq.
Nigeria

5N2PLH, P, Ilammett, 524, Ikorodu Rd., Yaba, Lague,
Nigeria

5X5JE, Box 59, Entebbe, Uganda

()YALT (via K6Y KO or WASDAJ)

YAITAI (via W4VPD

9(;1AW ox 194, U. 8. Embassy, Accra, Ghana

90Q5CA, H. Sheard, BP 1313, Lcupo[d\llle R.C. (or to
\Y EJB(,L)

9QS5EP, R. Verselle, P.B, 7195, Leupoldville, R.C.

905NQ Ruth Bolton P.0. Box 117, Luluabourg, R.C.
905ZZ, V. Bossadi, P.O. Box 1459, Leopold\ ille, R.C.

Contributors of the preceding QTH sclection are Wa
1ECH LETF 1WPO 1YYM 6KIS 6YKS 7DJU 7VRO
8AJZ 8YGR 9AKV 9GML, Ks 1DQC 1PCK I'WKK
2YTE 3QJX 4MYO 5JVI 6TZX 8BIT 6GVA 9JPL,
WAs 2IPC 2KSD 2QMC 4EDY 5CVK 6VAT S—XJL
5N2JEB, KH6EJM, D. Motschenbacher, DARC’s D X-\B
(DLs 3BRK 9PI"), DX Club of Puerto Rico DXer { KPiRK),
Jar Bast Auxiliary Radio League News ( KA2ZEB), Ilorida
DX Club DX Report (K41IF), International Short Wave
League Monitor (12 (iladwell Rd., London N, hnz.land)v
Long Island DX Association oY Rulletin (W 2MES),
Newark News Radio Llub Bulletin (L. Waite, 39 Hannum
St., Ballston Spa, N. Northesstern DX Association
X Bulletin (W2DGW, h’UVU) Northern California DX

Club DXer (WAGTGY ), Western Washington DX Associa-
tion Northwest (W7JPC) and West Gulf DX (‘lub DX
Bulletin (W5IGJ). The gung cun use gour latest “*Where'
info, und Jeeves will be glad to pass the world along for you.

Whence:

UROPE — SRAL (Finland) invites your indulgence in
the 5th Scandinavian Activity Contest, a DX affair in
which non-Scandinavians will scare up as many LA LA/p
OH OHBOX OY 07 and 5 /SL culleugues as possible und,
of course, vice versa, The c.w. session commnences 1500 GMT
on September 14th and winds up at 1800 on the 15th; phone
men take over un snptcmber 218t and 22nd, same hours, We
cull CQ SAC vn c.w., '(!Q Scandinavia' on phone, and the
serial exchange in this brawl i is the usual RST001, RST002,
ete., the "I umitted on voice. Scores are hgurcd at onr
lmmt per completed QSO, this total multiplied by the
number of Scandinavian band-prefixes collected. With
uperation permitted on 3.5 thirough 28 Me., 4 maximum of
40 multipliers is possible. Your log transcrim listing date,
GIMT, station worked, scrizl sent, serial received, band,
and notation of euach new multiplier claimed, should he
submitted with & summary sheet to SRAL, P.O. Box 306,
Helsinki, Finland, postinarked no later than October 15,
1463, to qualify as u candidate for certifications of merit.
(ivod chance to acruire credits toward OHA, OZCCA,
WASM and WALA sheepskins, too. See you on the north
Atlantic path, OMs . _. _. _ RNGB's 7-Mc. DX Contest
holds sway on the 19th-20th of next month and November
“nd-3rd. \\cll hrmg your pdrtmlpauon particulars in
Qctober’s ‘‘How's’ “The states of Arizona,
Colorado, Hawaii, South ‘Dakota, Utah and W voming have
not yet had the pleasure of QSOs with GIGY M., writes the
seerctary of Belfast YMCA Radio ('lub. * ‘We are on the
air regularly, 20 c.w. and occasionully sideband, at 2000-
2200 GMT, on Wednesdays, l"rida_vs and Saturdays. Speciul
schedules can easily be arcanged.” . _ . _ . _ If you like to
tr) for tricky operating certifications, consult 11A5BB of
Clentral Radio (.lub P.O. Box 185, Budapeal 4, Hungary;
regarding CRC's “Rummy Game of the Iither' wallpaper.
It's not impossible, for DL3TW earned No. 1 ._
DL4BD (K2VHW) hl\es 7044-ke. e.w. plus 2)- meter a. m
und c.w., lamenting, "I use cav. mostly because the s.s.b.
boys won't tune in my a.m. \\ RY (iR expresses a simnilar
cumnldmt in that s.s.b.ers won't respond to his c.w. culls.
Cross-tnude QS0s may not qualify for certain cuntest-type
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{Police), Enugu,

VSIFJ is one of Singapore’s best known DX hunters with
150 watts to a vertical radiator on 15, 20 and 40 meters.
Frank prefers the code mode. (Photo by W7QYA)

two-way categories but, generally speaking, a QSO is a
QS0. When amateurs using compatible modes get into the
habit of ignoring each other, the emergencey communjcations
|-otentxal of the amateur scrvice is ubviously watered down
..... GI5UR, noting our recent mention of GI30LJ's
nnique locanon at B]ackhedd light, informs us that Jack's
son, GISNYT, now aigns VE8WN with I'ederal Electric in
NWT.._. _ Club publications supply more (‘ontincn-
tal comment: IT1TAI plansanopcrational stop at S.M.O.M.,

an autonomous chunk of Rome. after his two-kilo QSO San
Marino offensive as 9AITAIL ... HBIs ABV/fl and
ADZ/f1 sneaked Lxcchtcnstem into a few 75-metnr phone
logs in midsummer. . . . 9IK & Co. got 'way down
into the lower lay ers th,h a Lhorough PXIIK program in
Juue-July. ... We hear that GG2DI' joined the Clentury

Club with a modest indoor antenna.

( CEANIA — Like to collect KX6s? Well, here's your
chance. KX6BK of Kwajulein Atoll Amateur Radio
Club announces a WAKI DX Cluntest to be held from 0600
GAMIT, September 14th, to 0600 on the 15th, 'I'he password
is “CQ X", und non-KX6s may work KX6s unce per band
(no 160). W/Ks will transmit signal reports (RS or RST)
and States of location; KXts will transmit RS or RST,
islind abbreviations (et kj mo rn ey, cte.) and operator
names. Non-KXG6s carn 10 points per ()SO, tnis total to bhe
multiplied by the number of band-islands sccumulated.
KAARC claims there are amateurs now active on loni-
wetok, Parry, Roi-Namur, Ebeye and Majuro, with other
activations possible. A lolz entry with hve different KX6
stations will qualify participants for the WAKI award,
and cntries must be filed with the C(‘ontest (‘ommittee,
Box 444, Navy 824, San [rancisco, Culif., postmarked no
later than October 13 163, CGood bcachcombmz to you
..... KAFERV says ZM7AD’'s M.D. status and conse-
quent QRL restricted his July ‘1okelaus QSO onutput.
CGierry ran only 15 watts of c.w. and a.m. vn four 14-Mec.
chaunels and doesn't thrive un pile-up pressures . _ . _ . _
*‘Had the pleasure of putting KXG6IB on the air in June,
c.w. ondy,” reports WAGHRS, ““I'in surry I couldn't work
all the gents who called. Prime 1).X time to the States falls
right in the middle of working hours in the Marshalls.
It's quu.e an experience handling pile-ups from the DX
end!" .., IK1KSH swapped Guantanamo for Guam,
expecting a logful of KIKSH, KG6 c.w. contacts on 3520,
7010 and 14,020 ke., plus 14,205-ke. a.m. at times. One-
sixty is Gary's dish, too aud he hopes to continue his 1.9-Me,
doings right into the atitimn season . _ . _ . _ More Pacifi-
cisins for vour pleasure via aforementioned clubs and
groups: VR1IN's summertime Ocean lsland output weighed
in at over three kilocontacts, uccording to W2GHK of
Hammarlund. . The lh.nr\s of WAUOU took a swing
as FURAI after a [lruﬂwrnus summer DX visit to the shack
of VRACU. . WAFFAY/KP6 May switch locale from
Pahn) ra to Jarvis this month before heading homeward.
VKINT, spraying s.s.b. un 14,315 ke, around 1130~
11500 CGDMT, secms to be hest bet for Papua., . VK8HB,
Alice Springs, N.T., Jdisplays a rare prefix on 14.007 ke.,
0700~0830 GMT., . . . \'K-lJQ’s Willis isle log isn't being
faurtened by many \W/K entries but you're welecome to join
the wailing 8.s.b. chorus on 14,300 ke, between 0300 and
1000 GMT. . VK@BVK and UALKAE keep Antarctica
available on 20" c.w., usually around 0500 GMT.
W3AAY/mm was on the scene near Midway aboard carrier
Wasp when astronaut Cooper completed his multi-urbital
mission in May. . . . ZL4JF, who takes a dim view of
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VR2s EH, EO (VP2VB) and BZ strain some camera film with

gay sportshirts in Fiji. This was the final operational stop

for Yasme Il on VP2VB/mm's most recent Pacific DX
program. QRD next, OC? (Photo by VR2EH's XYL}

boorish operating tactics, may become more active on 20,
40 and 80 from the Campbeﬂs this month. Neighbor
ZL1ABZ of the Kermadeces continucs to slice through on
14 Me. with his 80-ft.-high beam, also working 15, 40
and 80 meters on occasion. ZL3VB, huwever, is rarely heard
from the Chathams these duys.

FRICA — %310U records, *'1'm running regular skeds
24X with Ray of ZS2MI, Marion Island, Saturdays and
Sundays at 1000-1145 GMT on 14,060 ke, We keep a
lookout for W /Ks over the long path although cnudmons

n this direction have been pretty poor.” . .. .
may have his new rotary beam spinning b now.
suys Rob puts Ciough isle on a.m. at 1100-1300 (d\l’I‘
H 1’0—14 135 ke., almost every week end L. Ex-

L2PN (WOPN) ‘remarks, *'In the months I operated in
lecna I was constantly surprised by the guod operating,
excellent sportsmanship and general helpfulness displayed
by U. S. amuateurs. The sume generully applics to non-W/Ks
us well, 1 particulurly thank those who cleared my rock-
buund spot while I kept in touch with my suns who were
schouling in ‘alifornia,” , . Apparently seven 9Q5
cards will qualify a D Xer for UCRA's Diploma de Leopnld-
ville, u certification m entioned by 9Q5EP, Better check for
etails first, though, either via UC & or with Ray (sce
“Where'") . _ ~ kKi4scT apprises, “W4KKA also holds
the call VQ172. um and made good use of it while fiying
over hcma in JuLy No ground-based work in VQi-land,
though.” _The U.S.A. tour of %36WS and XYL
may continue well into this month, W1HZ suys the Boston
DXCC erowd gave Tom and Nancy a lively welcome to
our country in late June , _ . Club periodicals uum»l\
additional Africa items: Rio de Oro, lfni, Fernando Poo,
Spanish Guinea and Annobon isle are worthy DX objectives
menaced by DXpeditionary plans of KAs 2CA 4CR 4GTF
and 7ID, WOJJF played an sab. hand as CR5AA,
Portuguese (:umcu in July. . 9R8CM, thanks to
crystais courtesy W 2(:KZ, prepares potent  sideband
propagation for the pack. . . . SN2JKO

JKO, on learning that
one can run 50 watts on 160 wmeters in Nigeria, began con-
atruction of a 330-ft. Hat-top for the cowing 1.8-Mec. seasun,

SIA —'{ came ucross your June ‘tlow’s’ report on
WiKKA’s monsoon-hunting sctivities in suvuthern
Asia,” recounts DLADB (K2VH W), ""and then was pleas-
antly surprised to work W4KKA/am on 20 c.w. He was
bumping along in an old DC # at 15,000 feet en route
Bombay from the Maldives.” Rarely a dull moment on
good old 14 Me. WH4KKA's QSL chief, K4SC'T, writes
*Harry mude a few overnight stops at (fan aud knock ked
off several hundred QSOs as WHKKA/VSO." .
XZ2KN's Ranger is aimed at W/Ks almost daily on 0
e .w., according to W7VRO. Tara hears btatvm«iorq best
around 1300-1400 GMT ... _ . _ Stationed in Turkey,
K3JHE keeps tabs on U. 8. ham doings via the big 14-Ae.
aignal of WI1AW. Bob alsu reports fat phone signals on 20
from KIPMR, W2s BN LPT, K2EVY, W3s BOA./mm
WPI, Wis GL MVI PQ, Ki1VOF, WAIMZL, K3MDF
and W8FOQ ‘4, Lots of fancy [‘urkm-t\ pe culls reported
active on 20 — TAZNK, TA4S0, THS5BY, ete, — but no
otheial relaxation of that country's ham prolubmon secwns
imminent. . ... . A2IPC eredits the 250 watts and
ground-plane at 4\41_)}\ for one of the most consistent
Middle East su:nals on 20 sideband, Ami receives with 1 2B,
Qutite » ham boum in Isracl these days with plenty of three-
letter 4X+ novices showing up in the Call Book . .
Kx-HS2M-HS2MP, now schouling in J\[ar_\'land, recalls
better DX days in Thailand: **A few yeams ago, when [ was
WIHGCZZ in Hawaii, my father, u (I, 8. Navy officer, was
trangferred to Bangkok. I obtained an Eico 720K, an XU7s
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modulator and an old RAL-8 receiver which barely reached
14 Me., put up a pair of phased dipoles and a tixed 1-element
array, sud collected some 18,000 QSOs with 180 countries.
Spending abont four hours on the air daily, I made muny
friecnds throughout the world. Only eight per cent of my
contacts were with the U.S.A., most of these being with
west const atations, It was just 1mpossnble to work ev eryone
who called.” Thailund still is on that pesky ITU,/1°CC
Ban List and is offi-limits to (‘anadian and FCC-licensed
amateurs, current HSIEP a(-non not\uthstandmg -
WIBPD, haumdom's up-dated Marco Polo, celebrated his
July arrival in Bhutan with an AC5A outburst on 20, Gus
is notably lcss audible Stateside from his new area of opera-
tions, doubtless due to the pular propagation paths involved.
Next month Cius may assault VK-type DX bustions in the
Pacifie . . _ . _ Asian notes from the clubs press; VS9PSU
is said to radiate from Perim island, » five-snuare-mile
speck at the Red Sea entrance administrated from Aden,

.. APs 2AR 5CP 5JA and 555 make lots of I, Pukistan
t)RM on 20 c.w, around 1700 GMT. ., UUAgs RT
and RV ropor(cdl_v ponder '\\‘rangcl isle I)Xnmﬁtionary
possibilities. VU2MD's 237/205-country DX score
is well esrned with about 50 watts input to apartment-ty
wires, Dady still hunts Idaho, N. Dak, and Utah for W -58
credentials, wmuinly near 14,050 ke., 15630 GMT. .
HLIKH (WYWNV) has the otficial door ajur for AC AP
and othor tasty DX morsels but military duties come tirst.
) s AO DA JL and OP are back in the States with
K. ’OV suon to follow. JTICA (UA3CA) may remain
workable on 11-Mec. cw. and single-sideband till 1064,

\OUTI{ AMERICA — Not many newfangled countries
) in our neighbor continent to the suuth, but its unex-
plored and uncxplon.ed rcgwns almost quahf\ it to supplant
Africa us the truly ‘Dark Continent”, Wl1s IKE and VG
forward evidence uf typical exploratury doings down that
way. Neems that 1 chap named Peter Gimbel strolled into
New Yourk's tlarrison Radio outlet, purchased two-way
wear for 14,250 ke, and announced that the station would
parachute with him into the Peruvian wilderness, No call
specitied, but Harrison uifers to QSP QSLs, Similarly, the
July 14-Me. e.w. performance of HK9LX is said to have
been HK3LX on location with an exploration party up the
Amazon , _, _. K5JVF comments on LU2XL's 8-line
layout und substantial 7-Me. signal, A New Orleans-
oriented rhombic is no hindrance. LU2XL, a Texan, is
«aid to be joining forces with LUs 4BAD a.nd 4XG for a
[>Xcursion to South Sandwich und South Georgin rcmous
-~ WZJTB tells us that CEGZI/mm-KC44AA/mm,
resenrcl ship Fltanin, will operate near South Sandwich
isles until the middle of this month on 14,285 ke, also 15
and 40 meters, at 0300-0400 and 1100- l—ll5 (-MT s.8.b.
preferred . _. .. - WIWPO of ARRL's DXCC Duesk notes
that father-and-son DX team YV5s AXQ and AJK have
contirmed 445 phone countries between them. Y V5AJK
i"n 39 countries up on the OM ._._. ~ WB2ARD'S first
DX QS0 was with YV5AK and he says he got 80 excited
that his keying went to put. Remember your iirst hop past

(*anada? (How could you forget!) ._ ... - LU2JV, who
asgsists WASCVK with his high school S8panish course,
sends & steady signal Statesward with but 20 watts , _, _, _

According to WA2IPC, 800 watts and a six-clement beam
axf-:(')r_ﬁ%?nsxble for those stout [4-Me. sideband emanations
. 5 .

l_ EREABOUTS — The New England DXCQC (iroup

invites DXers to attend its aunual get-together on
September 21st at Alotel 128 (Routes 128 and 1), Dedham,
Mass, Five p.m. 18 kickoff time with dinner at 7:30, and
the program iwill be highly entertaining, as usual. Check
quickly with chairman W1HZ if you chuuse not to be left
ont of this impending festivity Reminder: As
outlined prcnousl\. there's 4 gala W9-DXCC assembly
coming up at Chicago’s Sheraton on the I4th of this month.
Rush an inquiry to chairman W9ISVI, Contrary to rumor,
WOYI'V's station and QTH will not be rafied off to some
lucky local . _._._ NXE2I'L tots up, his April 16th-21st
(‘ozumel island NESFL results at 639 QSOs with sume
thirty countries on five continents using a.m. and c.w. on
10 through 40 meters. WASKGIE says XF3AQ, an ex-
Detroiter who owns a hotel on Cozumel, sometimes fires
up on the island . —. .. _ W6PM celebrated fifty years of
amateur radio with u Baja California fishing trip as guest
of XE2s AB and UL. “'[‘he whole thing started scveral
vears ugo,” writes the OT, “after many enjoyable QSOs
With both stations on 20 und 40 meters, XEs AB and UL
haveidentical stations — .Inhnson 500y, HHQ-170s and TA-33
beams with 7-Me, clements added. Due to their marvelous
locations they always have outstanding signals.”” \WGPM
sent photos of a sailfish cateh that would nourish a simall
town for a week or two . —..—. _ 1l am a missionary with
the Moravian church in Honduras,” explains HROC(EA,
“My wife also operates our DX-100 and S--10B, We use o
rhowmbic untenna, and will appreciate any culls that come
our way."” (lerald should certuinly get o few, for he uppenrs
tn he the only HRG on record .. .. - Iix-KS4AI of the
carly '50s is lately heard as WSKWY around 7090 ke.
e _ Between the hours of 1100 GMT, September 14th,

(Continued on page 162)
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Hints «=< Kinks

For the Experimente
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TRANSIENTS AND POWER-SUPPLY
DIODES

(‘ NE of the important factors to consider when
designing u power supply that uses semi-
conductor diodes is the p.i.v. rating of the diodes.
Formulas are availuble for determining this
vilue on the basis of the known r.m.s. values of
the line voltage, but little information is avail-
able as to what ean be expected from transients
which appeur via the power line. These transients
are probably responsible for a large majority of
semiconductor failures in power supplies. The
following information and chart concerning tran-
sicnts uppeared in o YE Newsletter for March
1963, and is reprinted here in part.

The chart (in Fig. 1) shows the fre-
quency and severity of random voltage
transients on typical 120-volt mains in
seven homes, two hospitals, and three
commereial establishments. The data
represeuts approximitely 8000 hours of
testing time. Locations were in two

150 T
140
130
i20
o
[}
«©
Zz 100{
w
14
14
5 90
©
(8]
S g0
8 i
(o]
70
>
(5 —
Z o
o)
<
w 50
o«
[
40—
30
20
10
400 800 (200 (600 2000 2400 2800 3200 3600
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Fig. 1 —Histogram of frequency of occurrence of surges.

Data was taken with a Tektronik automatic oscilloscope

515A, Model 760A, a Beattie & Coleman automatic

camera. Data includes 7 homes, 2 hospitals, 1 hotel, 1
motel and 1 department store.
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states. What the data shows: 1. Some
locations have considerably more and
higher transicnts than others. In other
words, just hecuuse vou're not having
trouble in onc place does not meun you
won’t have trouble someplace else. 2.
The highest transient measured to date
on & 120-volt line was 3470 volts peak-
to-peak. It occurred in a Klorida home
during a lightning storm. 3. Relatively
frequent transients oceur up to 1600
volts, with most frequent occurrence
around 500 to 600 volts. 4. Most of the
voltage surges lust less than 50 micro-
seconds.

While the data is limited, it still
constitutes the most complete informa-
tion taken to date. It proves conclu-
sively thut voltage transicnts must be
reckoned with in semiconductor ap-
paratus operating from utility lines.

GRID-DIPPER CALIBRATION
~aon grid-dip meter aceuraey over all the coil
J runges is sometimes difficult. 1 have found
that a ginmick capacitor, such as €y shown in
Fig. 2, conneeted across the plug-in inductor for

Fig. 2—A gimmick capacitor allows for calibration of grid-
dip meters.

cach range affords an effective means of calibrat-
ing the coils individually. A high degree of ac-
curucy can be obtained: this way for speeiul
segments of the coil ranges, such as the smateur
band frequencies. The gimmick capacitor con-
sists of two leads, each connceted to a coil
terminal, and twisted together. A communica-
tions veceiver cun be used us the frequency
standard. -— Dick Kelly, KASOD

HEADPHONE ADJUSTER SPRINGS

MANY headsets availuble nowaduyvs don't have
. the spring loading device which holds the
receiver units in their preset position on the
headband verticul slide bar. I have found that
springs from the retracting mechanism of defunct
ball point pens may be curled on between the
headbund brackets to overcome this omission.
My ‘Trimm headset now stays in this adjusted
position, — Alan Parsons, K;UYJ
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THE ARRL PROGRAM

€ ... ! was around in 1949 and the mess that
almost destroyed amateur radio was started by
ARRL. Now history repeuts. July QST proves that
the ARRL Board is an undemocratic political
machine that once aguin is taking steps to destroy
amateur radio. In (ST the Board is defending its
outrageous anti-amateur proposils, as a member
of the Leuague it really burns me to sce 4 bunch of
dictators take over amateur radio with the intention
of destroying everything that amateur radio stands
for. . . .— W2IWLT.

q . .. The Leugue has taken a bold step in pro-
viding real leadership for the group it would repre-
sent. This is representation in its most profound
form. A leader must alwayvs be one who is willing
to aet in cooperation with the most rational and
the wisest members of society to provide the highest
standards of action for the mujority of society.
If he is swayed by the wil of the mob, he will
nlways embrace mediocrity, if not for its own sake,
at least then for the suke of avoiding antagonism.
This can be rationalized but it is not wise. . . .-
WerinN/i.

q . .. Some yeurs ago yon advocated the removal
of incentive licensing to increase the uamateur mem-
bership; now you want to bring it back. I think
this is a4 very rotten deal. 1 actually hope you drown
in your mistakes. . ., .- WoWaGo.

[WOWGQ is 1misinformed. The Leugue was
streuuously opposed to the removal of incentive
licensing, us reference to QON7's of the 1949-1952 era
will quickly show. - KkDITOR]

€, I do not choose to renew my menibership in your
organization, now that you have obviously designed
its principals to become « Fraternity for Electronic
Kngineers, and Professionul Test Tukers. . . .
— W47

q ... It would be laughable, were it not so
serious, to read a statemeut on vne page of QST
by a =self-appointed vietim of calaumity that only
‘‘electronics engineers”’ will be able to pass a
proposed advanced license test, then only 2 few
issues earlier read of a 12-year-old hoy who has
found time between his yrade school classes to pass
the sume test as our complainer. . ., - K40QK.

€ In attempting the foreed creation of a super breed
of ham, why not do a complete job — require addi-
tional c.w. skill? You seem very wary on this point.
Every time yon meation advanced requirements
vou quickly say. ““ Further code examinuations shall
not bhe required.” Why the heck not? Give the
confirmed ¢.w. boys something to shoot ut too.
— hSGEQ,

q ... By looking back into history, we can find
a parullel to our present situation. When people
had built up a great civilization, they stood only ag
fong as they had something for which to work.
Without a continuing goal, they gradually lost all
purpose to live and fell before the onslaught of «
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Correspondence
FromMembers-

determined ecnemy. We can apply this historical
fact to our hobby. Without some goul toward which
to work, we will gradually fall into a slumber which
ultimately will spell disaster for our hobby. =
IWONTG.

@ For reusons better expressed by editorial in the
July issue of 73, 1 do not wish to renew QNT. -~
Wanw.J.A.

@ The Saginaw Valley Amateur Radio Association
voted 65-3 aggainst your proposal. I'm very happy
to report that vote. Can't you fcllows find somcthing
more constructive to do than just think up and
try to sell such nonsensical ideas. In 1964 I'm going,
to think twice before I send %5 for membership
because [ now have the feeling that you guys arc
not, representing me to the hest of your ubility.
I'm going to take my money that I save uud sub-
scribe to Playboy, then 1 know I'll get something for
my money. — ITSTOA.

@ We do not normally take time to write letters in
controversial matters such as incentive licensing.
We try to ride the fence thinking there ure enough
intelligent hams to keep things going right. The
straw that broke the camecl’'s back was W2NSD's
article iu July 73 on incentive licensing. Our own
club, Amateur Radio Club of Southwest Louisiana,
unanimously voted disapproval of the proposed
incentive licensing. The proposal was «uite mis-
represeuted at that mecting. Our hope is that hamns
will wake up to the fuct that ARRL is looking
out for the amateur and that cheap articles and
false propaganda such as 7% put out are not for the
hest intcrest of our umateur bands. — W5//CF,
W5 ARY,

@ In the past few months the ARRL has been
widely criticized, both good and bad, for some of the
issues it has supported. Some of the League members
have felt so strongly against these issues that they
have gone so far as to cancel their own ARRL
membership. Even though I don't agree with the
League on everything that they support I do want
my voice to be heard. The League has my 100%
support on all matters due to the fact that you
people there at ARRL Headquarters are usually
more in the know than I am and I have contidence
that all of your decisions are in the best interest of
amateur radio. — KRGDD/KIT).].

@, I am renewing (lapsed for several years) because
too many on the bands are saying *‘don’t confuse me
with the fucts, my mind is made up.” [ am one of
many who lost the privileges that you are now trying
to restore. — WOKCX.

@ I dropped out because yveurs wro yon ran a
picture of the flag raising on Iwo Jima posted in fun,
showing pants at hulf mast. I want back in because
I like your fighting spirit in advancing the level of
ham radio. -~ W.14LIG.

q ... It is certainly true that if we do not regu-
late ourselves, the FCC will do it for us. If this werc
to happen, the umateur ranks would regret it. Look
what happened to the citizen banders! — 1760 °X.
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@ Several weeks past I resigned my membership in
your organization in demonstration of my protest of
vour arbitrury use of my own and what appears to
be the overwhelming majority of the nonvoting
membership, to further your own designs of power
and grandeur. Your actions in representing yourself
as the all encompassing voice of the U.S. amatcur
group clearly shows through the subtrafuge of the
incentive licensing program advocation and trans-
gresses all bounds of propriety, perhaps to the point
of fraud. Your scecret methods of director mectings,
vour chavinistic approach to revered antiquity
and your juvenile *‘if I can't have my way ‘‘ap-
prouch to the now cancelled Cleveland Convention
all prove irrevocably your inability to represent my
or the propondcrance of membership’s vote in any
directive or dictate to the FCC, Coungress or gov-
ernment. If you believe for any moment that the
biased retlection of your house vrgun magazine iare
convincing **hamdom’, listen on any band any
time for a true reflection of how we feel about the
ARRL's underhanded dictatorial ways. 1 und many
others fecl your organization has degenerated into
a handful of despicable, power hungry, whimsical
bolshevies who are far removed from the intent
or purpose of the U.S, wnateur. — A3 Y DD.

Q . .. The incscapuable fact is that the FCC is
now taking an absolutely apgonizing look at all
of its licensing and allocating concepts; it is measur-
ing these functions against what it believes to he
public serviee in o manner totally different from
what has existed in the past, and it is moving with
frightening velocity in areas that it thinks cun be
substantially improved. It has not hesituted to deal
the maximum penalties allowed in cases it thought
descerved it, und there is a profound lesson here for
aumateur radio. . . .

The average uwmateur, 1 think, had better leurn
that there is nothing sacred about the current table
of uallocations; his amateur license is not an in-
alicnable right, and that his existence is uot justified
simply because there are 200,000 of us who think
+ amateur radio is it wonderful hobby. The Communi-
cutions Act of 1934 is quite clear on the reasons for
the amateur service, and we had better be ready to
render an accounting of what we have done with our
privileges. There are 200,000 of us using spectrum
that belongs to 1%5,000,000 Americans, and we
are governed by a court that doesn't meet the usual
definition, inasmuch s it places the bhurden of
proof squurely on us. In the FC(’s own words,
we're going to have to show cause why our licenses
and allocations should not be revoked; they ure not
going to have to prove us guilty. . . .- N4ZJF.

@ I'm still somewhat concerned with some of the
basic statements made, i.c. ** officers and directors of
the Leagie have becume increasingly concerned over
recent trends in the amatenr service.” Now I ask
vou in all fairness, who are the oflicers and directors,
except elected representatives from the ARRL?
Why should they make decisions atfecting all ama-
teurs because ‘‘they’’ are concerned. ** The Board
feels a definite obligation to sce that this phase of
owr amateur activity is considerably improved.”
Again 1 say, the Board is not a ** big brother’ to we
amateurs, but is supposed to represent our interests
however selfish they muy be. . . .-— A7SGN.

€ ... cannot read the continuing stream of
Iotters in QN7 wailing that **I can’t,” or **many of
us just can't’ or “not everyone is an electronics

engincer,” without experiencing mixed emotions.
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I can only pity those weak-willed whimperers who
are ready to admit defeat without even knowing the
problem. And it is difficult to uwvoid some contempt
for those alleged hams who cry foul without either
understanding what ARRL is suggesting or looking
heyvond their own personul, selfish prejudices. . . .
------- KGCTV /4.

@ . .. It's true that the wore we can learn the bet-
ter off we are but the uverage ham can not compete
with ull the services that ure putting or pushing the
stute of the art ahead . . . — NYPLX.

€ . . . Opinion polls (and in marketing billions arc
put on the line on the results) are based on sum-
plings. [ wm certain that the sumpling would have
reiched thousands of amateurs, enough for a sub-
stantianl sumple. The results of the poll would have
shown un amazing majority uaguinst the ARRL
Board decision to ask for incentive licensing. —
WsZTX.

|Wrong. More than 4,000 comments received so
fur, certainly adequate for a sumpling, show about
an even division of opinion. - EDITOR|

q . . . As some have said before me, the Board is
to be congratulated for its moral courage in issuing
the incentive proposal. However, as far as I can sce,
it would do little or nothing to raise the technical
level of ham radio in general, and the clearing otf
of the bunds which would figure would be (uite
temporary. What it would do, and has already
started doing, as is obvious from the storm of letters
which you have received on the topic, is to make
hamn radio more couscious of the fact that our pres-
ent privileges were not always there, but gained by
hurd work on the part of the curly amateurs, und
will not be kept up by less, most certainly not the
know-nothing ham so common today. For this part
of it, I congratulate the ARRL, und say, ‘' keep up
the good work." For amuteur radio is most certainly
not built on the c¢omplacency prevalent in some
today. . . .—— KIWPR.

@ In the pust thirty days, my entire opinion of
ARRL hus taken an about face. .\ month ago, [
declared ou the air that I would certainly quit
ARRL, and get others to do so, if the incentive
ruling proposed by the League were passed by FCC.
I had heard of the injustice resulting from the
former syvstem. Then ARRL sent affiliated clubs
hulletins filled with FACTS — not rumnors — con-
cerning the proposal.

These proposuls are fur different from those
rumored and I, now well informed by the club pub-
lication, fully support ARRL in this meusure. May 1
uppeal to other amateurs to pleasce find out the facts
before condemning our fine organization. By the
way, I'm a Conditional. . . . — T 14£ V.1,

@ Though I certuinly dislike the prospeet of losing,

even temporarily, any of my present privileges aus a

Conditional class licensee, I must grudgingly admit

the ARRL program as listed in June ()87 is proba-

bly for the good of U.S. amateur radio as a whole
L WAS ALK,

€ Our club has discussed the prescnt state of ama-
teur radio und the recommendations of the Board
for improving said state, ut great length. Our club by
unanimous vote supports the recommendations and
will do all in its power to ussist in implementing
those rccommendations. It will participate, to its
utmost capability, in the League's program for im-

(Continucd on page (56)
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Conditions Looking Up This Fall. flave a
good summer? Radio conditions were hardly ideal
what with short skip and static levels. With the
fall seuson the ham buands will be hot with
activity. We look for a high order of results.
lixperts predict a turning upward of the sunspot
cycle. Regardless of this, the lurge number of
smateurs really active and in there pitching in
ench band will insure plenty of takers for traffic,
good DX, rug chewing and we hope top emer-
geney readiness on the part of ull. ARRL uppoint-
ments and awards (CP, WAS, DXCC) are auvail-
able to add objectivity und results in our hobby.
lssentiully amateur radio is working together
cooperatively, by radio. Join a net, or your local
club where there is vne. This opens wider fields
of fraternalism and results than trying to hit it
off as a *‘loner.”

Which Appointment for You? There are
three basic ARRL sfation appointments made by
SCNMs. The 0SS (Oflicial Ixperimental Station)
appointment is u recognition and responsibility
for the active und outstunding v.h.f. worker. It
is given equally for your reporting propagution
results regularly, or for your v.h.f. netting and, or
traffic-emergency know-how. ORS (Official Relay
Station) is the designation by which the traffic-
post. mostly identified with 3.5- und 7-Me. c.w.
trafic workers and netters is known. The OPS
(Ufficial Phone Stution) post is the puruallel
recognition that SCMs extend to consistent
phone netters who conduct their traffic and other
work mainly in these same bunds. ORS and OPS
pusts are upen to Conditional, General, Advanced
and IBxtra Class FCC and cquivalent Canadian
amateur licensees. Stations consistently reporting
aclivity at 50 Me. or above, holding such licenses,
alsy Technicians and Novices, urc eligible for
OIS, Techuiciun members also can apply tor
OBS (v.h.f. bulletin station) or VIIF-PAM posts
where there are vacancies. The latter post is one
in the leadership category. Pluns for this season
are to expund the number of v.h.f. nets, where
there are none, Wherever there ure VIIF-PADM
voluntecrs and of course enough supporting
v.huf. netting to muke it possible, SCMs wre
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ready to make these appointments in order to
sponsor, expand and maintain useful scetion
v.h.f. net fucilitics.

We extend a cordinl invitation to all active
amateurs to study the appointments and aim to
become identified with the ARRL appointment
thut hest fits. Sce the dctailed deseriptions of
these posts in Uperating an Amateur Radio Sta-
tion. This is availuble to mewmbers on rudiogram
request. The application forms for appointment
ind decisions on applications also come from your
elected operating-andministrative ARRL official,
the Scetion Communications Manager, You will
find his address on page 6 of QST. The scope of
cuch station and leadership post is indicated in
the following:

LEADERSHIP AND STATION APPOINTMENTS

ORS — Otficial Relay Station. Noted for reliable traffic
service, high procedure standards. Includes a 15 w.p.m. ~
¢.w. requirement,

APS — Otticial Phone Station. l'or the voice opecrators;
cxemplary operating procedure expected. Appointment is
identified with reliable traflic work when mainly accomp-
lished ou voice.

OKS — Official Experimental Station, I'hc¢ post recog-
nizing work in the v.lf. regions, 50 Me. and above. May
involve reports on propagation data and experimenting,
also the support of v.h.f, nets, tratiic handling and individual
achedules that build up or demonstrate Jdependable comn-
munications scrvice, for the public or amateur radio itself
(a8 ORS or OPS do in L.f. frequency ranges).

Unless already holding an SCM appointment
in one of these ficlds, your application will be
welecomed. There ure other specialty assignments
to provide different kinds of scervices for ama-
teurs. (1) Phone Activities Managers to manage,
promote and maintain voice nets. (2) Route
Managers to munage, promote and maintain
eow. nets. (3) OBS for dissemination of radio
bulleting to amateurs for reliuble over-the-uir
information ahead of any printed word. (4) SECs
and ECs to sponsor emergency communications
recruiting, operation, orgunization, and plunning
for standby radio provisions in disasters in
their areas of operation. (5) Officiul Observers
to watch over the bands und send alerting notices
to keep operators with defective signals from
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FREQUENCY MEASURING TEST SEPTEMBER 12

ARRL invites every amateur to try Lis hand at fre-
quency measuring when W 1AW transmits signuls fov this
purpose starting at 0130 GMT, Sept. 12. CAUTION: Note
that since the date is given in Greenwich Mean Time. the
early run of the frequency measuring test actually falls on
the svening previous to the duate given. Erample: [n con-
verting, 0130 GMT, Sept. 12 becomes 2130 KDST Sept. 11.
‘The signals will consist of (dashes interspersed with station
identification. These will follow a general message sent to
help listeners to locate the signals before the meusurernent
transmission starts, The approximate fre-piencies used will
be 3506, 7016, and 14,047 ke. About 14 minutes will be
allowed for measuring each frequency, with long dashes for
easiurement starting about 0136, Lt is suggested that fre-
«quencies be weasured in the order listed. Transmission will
be found within 5 or 10 ke. of the suggested frecuencies.

At 0430 GIMT, September 12, W1AW will transmit a sec-
ond series of signals for the Frequency Measuring T'est.
Approximate frequencies will be 3519, 7051 and 14,039 ke.

Individual reports on results will be sent to all amateurs
who take part and submit entries. When the uverage ac-

curacy reported shows error of less than 71.13 parts per
million, or falls between 71.43 und 357.15 parts per million,
participants will becoms eligible for appointment by SCMs
as Clags [ or Class II OOs respectively.

This ARRL Frequency Measuring Test will be used to
aid qualification of ARRL mewbers as Class 1 and Class 1
observers. Present observers not demonstrating the requisite
average accuracy will be reclassitied appropriately until they
lemonstrate the sbove-stated minimum required accuracy.
('lass [ and Class 11 OOs must participate in at least two
I'MTs each vear to hold appointments. SCMs (see listing
page 6) invite applications for ('lass (II and IV observer
posts, good receiving eruipment being the main require-
went. All observers must make use of cooperative notices.
reporting activity monthly through SCMs, to warrant eon-
tinued holding of appointment.

Any amateur may submit measurements on one or all
frequencies listed above. No eutry consisting of a single
measurement will be eligible for ST listing of top results.
Listing will be based on over-all arerage uccuracy, as com-
pared with readings made by a professional lab.

getting into FCC difficulty. Recognition to active
amateurs plays o large part in an SCMs action
to appoint you OKS, ORS or OPS if you meet
the quulifications. In the service categories the
SCMs approval for the post has to be based on
whether it is filled and on what in his opinion will
give the bhest “service to the membership”
rather than the accommodation or wishes of the
applicant,

Public Service and Your Participation.
The League's Board at its recent meeting ap-
proved the taking of steps to combine the
strength and capabilities of the Amatewr Radio
Emergency Corps and the National Traflic System
so these clements might constitute an Amatewr
Radio Public Service C'orps of maximum amateur
effectiveness. These patterns call for the puar-
ticipation of every tndividual amateur, whether
a League member or not. Section lcaders are
discussing and implementing ways for the NTS
and AREC groups working ever closer together
in an ARPSC. John Banke, SliC, NNJ, K2ZFI
writes, for exatple, “‘Our emergency drill called
pre-SIST was our first scheduled use of NTS in
an ARKEC drill. The traffic net tie-in will do more
for ARIEC than anything else. Our ECs made a
very favorable comment on working with NJN
and we hope all our 1XICs of NNJ can be in one
of the NTS units. Plans arc to run four drills a
year on a section-wide basis with the help of
NTS to build up our section ARPSC.”

There'll be more details to relecuse we confi~
dently cxpeet, us the seuson progresses. ¥ou
will want to be part of this active operating
setup, both to get the carliest information and
to feel that you are doing what FCC expects
in being ready to make some kind of com-
munieations stand-by contribution that counts,
in event of emergency need. FCC's Busis-and-
Purpose (§1:2.0) spells out the aims for the whole
body of amateur licensees to include: (1) expan-~
sion of the existing reservoir within the amuteur
radio service ol trained operators, technicians
and electronic experts. (2) . . . linhaneement
of the value of the amateur service to the public
as 4 voluntary non-commercial eommiunications
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service, particularly with respect to providing
emergency communicutions.

Wanted: Code Practice Stations. Radio
amateurs who can schedule over the air ecode
for our CD-62 form on which to report your pro-
posed days, time, frequency and code speed
range and your station cull and address. Our
Truining Aids section will be pleused to send in-
formation helpful for the conduet of such pro-
grams on request. Since these schedules are set
up and printed for distribution to those in need of
such information, we feel thut a schedule sct up
by you, should run for a minimum of six months
or longer.

Field Organization Progress. There are now
seventy-three ARRL sections in the field organi-
zation of the League. Your SCM's address is
given each month on puge 6 of QST so you can
report your station activities monthly and con-
tact him to get recoguition through station ap-
pointments, if vou are active on the air. Steady
membership increases for several years now bring
the average section size up to 1182 members.
These are Ifull Members, amateurs government-
licensed by the FCC or DUT. There are of course
additional Associate Members in each aren, most.
of them working to achicve licensed stutus. Up-
erating leaderghip in the different sections is pro-
vided by the Szetion Communications Managers.
They are nominated and elected by petitioning
(and balloting where more than one candidate is
named) in the membership. Last vear, for ex-
uwmple, there were elections ealled for in 37 of the
League's sections. Balloting to decide between
candidates was required in twelve sections.
Twenty SCMs were returned to office; seventecn
new SCMs were named wnd started their two-
year term of office. The per cent return in SCM
elections ran from as high as 64.59% in Nevada
and 55% in Montana, Tennessce and South
Carolina to 2 34 return in Northern New
Jersey,

We have but recently recorded operational
highs in numerous departments of lL.eague oper-
ating activity. In '62 the number of nets regis-
tered, the issuance of Code Proficiency Awards,
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and the numbers of RCC (7465) and WAS (1011)
covtifications issued reached new highs, The Na-
tional Traflic System can transfer traflic sys-
temicully between 123 of the nets registered for
participation in trafie and cmergeney work. The
totul number of amateurs certified in the League's
Code Proficiency program has now reached
42,095. In 4049 pupers submitted (up 16% from
previous year) 3529 passed, the fuilure rute con-
tinning at 12.8%,.

DXCC certifications (796) topped the previous
vear, this in the face of difficult propagation con-
ditions. There were some 2488 DXCC endorse-
ments. Careful processing check required review
of 126,467 cards in 4055 submissions of duta! The
top records for contacts and scores in the quar-
terly Appointce-CD  Parties in ’62 were as
follows:

Station Contacts  Sections Score
W3TMZ, ORS-00, Md. (Apr.)

747 64 239,040 c.w.
WIYT, ORS, Wis. (Jan.)

(50 47 340,270 phone

K4PUZ, OO0, Tenn. and K4BAI, ORS-O0-
()BS (ia. took honors in the other CD Parties
(e.w.) while K4YZT-OPS, Va.,, K2PHF-ORS,
NYC und WIPYM-QO, N.I1., won the top phone
positions.

Club Training Aids were used by 288 different
ARRL clubs in '62. Bookings were fulfilled in
1075 cases. Quiz-type listings ! as detailed below
are expendable. The lithographed mmltiple an-
swer question lists will be sent (no charge) to
any U.S. or Cunadian amateur radio club, affili-
ated or not, on a request giving the expeeted
number who will attend a meeting and try the
quiz. Interesting club discussions of the possible
answers follow the colleetion and correction of
pupers! The use of TA quizzes has more than dou-
bled in recent years. Onr visusl aids also are
popular items of films and film-strip in the
Training Aids program. These are limited to
ARRL Affliated Clubs only since we have u
limited number of offerings for loan-booking to
such clubs.

A new training-aids tape titled “How To Run
Your Lineur”, based on the Nov. ’62 QST article,
is ready for circulation among the affiliated club
groups, subject to prior bookings, of course.

There was a trend in the yeur to more 3.6-7-14
Me. amateur operution since the sun-spot con-
Jitions and propagation cycle guve less good
operating time on 21 and 28 Mec. However, these
bands were also performing well in the periods
when open.

— P, E. H.

! We suggest that clubs writing for quizzes select and
request one of the following. Allow three to four weeks for
shipping-mailing time aheud of the meeting date.

Q1. Operating Procedure 7. Public Relations and
Q2. DX Operating Interference
Q3. Traflic Handling Q8. Technical Radin
Q4. ARRL Organization QY. TVI

and Functions Q10. The Novice
Q5. FCC Regulations €11, The Amateur Radio
8. General Emergency Corps

Q12, VHF
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MEET THE SCMs

Wyoming SCM W7AMU, Lial Branson, has been licensed

since '28. This SCM/Ass't. Dir. has a colorful past in

Wyoming as a cowboy, auto repairman and electrician.

Although now retired, Lial keeps active with other interests

in addition to ham radio; flying, horseback riding, rock

hunting, etc. Current ham activity finds W7AMU on 80 and
40 with an HT-37 /NC-300-HRO.

High Speed Code Test

The Connecticut Wireless Assn., Inc. (\WI1EIA, except on
Field Day) will conduct another high speed code test on
Monday, Sept. 16. The 100 or so amateurs who have
vjualified in these tests will testify how much fun it is, even
if you don't make the grade (and many don't).

‘I'he call-up will start at 0100 GMT (Note: if you are one
of the very few amateurs who still use locul time, you will
want to listen on Sunday evening, not NMonday.) and will
lust a solid half hour, to allow euch listener to select the
frequency of transmission being received best at his loca-
tion. At 0130 nery tmportant instructions are transmitted.
At 0150 sharp the #) w.p.m. transmission begins and lasts
exactly tive minutes. This is followed by five-minute
transmissions at 45 w.p.m. (at 0200 GMT), 50 w.p.m.
(at 0210 GMT), 55 w.p.m. (at 0220 GMT) and 60 w.p.m.
(ut 0230 GMT). Copy one minute consecutively, solid,
out of any five minute transmission and you qualify at
that speed. CWA will issue you a certificate attesting
vour skill,

Speeds are intended to be exuct ton the basis of 2
keying cycles per word), but it doesn’t always work ont
this way. Certificates will be issued on nominal speeds,
but the eract speeds will be computed and indicated on
euch certiticate.

WIEIA will transmit simultaneously on 3637 and
7120 ke., this customary code practice frequencies. It is
expected that K6DYX and WHEOT will cooperate hy
transmitting synchronously (same text, from copy of same
tape) on 3695 and 7005 ke. respectively, but at this writing
they haven't yet committed themselves. ldentity of stations
trunsmitting and their frequencies will be included in the
call-up. Mark your calendars and plan to take part.

WIETA transmits code practice wuch Monday simul-
tancously on 3637 and 7120 ke., starting at 0130 GMT,
speeds from 15 to 65 w.p.m. Aany amateurs use these
sessions to sharpen themnselves up for the seminnnual tests.
Why don’t you join them?

NET REGISTRATION INFO

The Oectoher [st deadline is drawing near — is vour net
registered? The year-end net directory will include your
net, /' you register in time and follow the instructions given
on page 81 of August 1963 QST.

QST for




At this writing we are also in the midst of writing our

first ‘“ Public Service Bulletin,” which will take the place
of our previous annual * KKmergency and Tralflic’ bulletin,
In it, we hope to outline in some ietail a proposed national
ewmergency aud tratfic pfan utilizing tn the full both the
AREC and the NTS and showing how parts of both may
be activated automaticully and etficiently in accordance
with need. This will be followed, in October, by a test of
the plan in the Simulated IXmergency Test.

It is mid-Tuly as we write, but it will be September
when you read this. Therefore, there isn't much time.
Much remains to be done between now and then. We
thought it might be apropos, at this time, to acquaint you
with some of the plans.

For many years, our AREC has been u “stand by”
facility which goes into action only when necessitated by an
ewergency of one kind or another. In recent times, however,
many units of the AREC have instituted regularly operating
nets in order to foster training and maintain a state of
setive readiness. These units are the ones which keep up
coordination with local to-be-served agencies and which
are ever on the alert to perform a community communica~
tions service, whether it be in an emergency or otherwise.
That there are many such nets in operation can easily be
ascertained by pernsing the ARRL net directory.

Most emergencies are local in character, and quite often
activation of the local AREC or RACES net will adequately
take care of emergeney communications needs. Once in a
while there comes along an emergency of widespread char-
acter which requires communications over longer distances,
I’ast practice has been to set up nets on the spur of the
wioment to handle such requirements, usually on the most
crowded band available, request a clear frequency of FCC,
and apend much of the time trying to keep it clear.

The new plans will call for ntilization of existing facilities
for this purpose. and will spell out just how existing nets
at section level cun be coordinated into » single facility
to accowplish the desired end. Liaison will be effected with
the proper region net of the National Tratlic System
and the really long-haul stuff handled through this daily
tacility, which can operate on 4 stepped-up basis if required.

A concerted drive is to he made at the local level for
recruitment of all active amateurs, regardless of mode
preferences, equipment availubilities or licensing status,
to become u part of the new etfort to make amateur radio
public service the most active. as it is already the most
important, part of the fraternity. New, active leaders will
be appointed to replace older, inactive ones. Additional
nets will be formed where 14 useful service can be performed.
Nobody will be left out who wants to be in.

{rregular nets will be encouraged to meet regularly. und
once-weekly nets will be encouraged to meet more often
and become a regular local-level net of the National Trattic
Nystem, working through their NTS section nets to effect
liaison with the system.

Many of these things, in some sections, have already
been accomplished. Differences in progress levels are a
major problem. But we don't want anybody to be held
up waiting for someone else to get started, so this is a
difficulty we'll somehow have to put up with.

One thing is certain: we'll never achieve vur objective
of maximum performance in the public interest unless we
all work together — phone and c.w., a.w., and s.8.b., v.h.f,
and h.f., RACES and AREC and NTS, pro-League and
unti-League. We're all after the same thing; if we differ
an how to accomplish it, let's resolve those differences as
amateurs and forget prejudicial animosities in favor of
wetting the job done. — WINJI.

— e o .

On May 3, the assistance of the Story County (lowa)
AREC was recuested to provide communications during
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the search for the body of & drowning victim in the Skunk
River. AREC mewbers put in over 100 man-hours manning
communication points on bridges downstream in an opera-
tion lasting for three days, unfortunately without success.
The following participated: A0s QKH YLO KPG DUG,
IWos NFL I1II EDQ UGR LST.— WoLSI', EC Story
County, lowa.

At about 0110Z un June 16 W4VGQ heard a distress call
on the aircraft distress frequency, the plane in distress
wiving his location as neur Wadesboro. W4V(iQ immediately
reported into the Tar Heel Emeryency Net and asked
K4PTB to investigate. The result was that WZKE
started a search via automobile and located the pilot and
crash, He contacted K4PTB who radioed W4VGQ all the
necessary information for the FAA records. The entire
operation lasted about 45 minutes. The pilot was unin-
jured. - K4QFV,

On June 25 K1PCC noticed a truck afire on the Boston
Post Road near Milford, Conn. He gave an ewmergency call
and was answered by K18 NML and PXE, who called police
and summoned fire department equipment. The fire, caused
by overheated brakes, was quickly extinguished. K1PCC
remained at the scene until the blaze was put out. His
prompt action may have prevented an explosion, because
the truck was loaded with gasoline.

On June 29, K2s PQE TPB, W2IDM and WB2CET
operated for 20 hours without interruption at the scene of a
seurch of a drowning victim in Lake St. Lawrence near
Massena, N. Y. One ftixed, one mobile and one marine
mobile maintained communication with Massens on six
wmeters. - W2ID.M,

On Mar. 7 WA2FFL heard an emergency call on 15
meters from PY2C'LT. Making contact, he was advised
that a special medicine, not available in Brazil, was needed
at Sao Paulo. WA2I'FL, culled Varig Air Lines, then a
pharmacy in Rego Park and arranged to have the medicine
delivered to the air line in time to make the next available
tlight to San Paulo. K3QJIX called on the telephone to verify
that all the transmissions from PY2CLT had been correctly
received by WA2FFL,

A series of weather ulerts kept the Calhoun County
(Mich.) AREC busy on June 9. At 0045 the power company
advised of many power lines down in Albion. At 0052
they reported a man stricken under downed power lines
in Albion. At 0105 amateurs assisted the sherifi's depart-
ment in Albion with their area radio connections. At 0133
tratfic to Marshall passed by amateur radio. All this oc-
curred in the early morning hours. The same afternoon
K8CIS and K8AEM activated another weuather net when
two fronts of violent weather masses collided over Calhoun
C‘ounty, but although severe weather conditions prevailed,
no communications emergencies developed. Those active
in the early morning emergencies were A8 AXV CIS NEY
REM UCY UCQ/mobile TDT, 11’8 MF VZY, VE3CYG/8.

‘The Milwaukee AREC provided dispatching for AREC
mobiles on May & when the group assisted in u leukemia
fund drive. The entire operation was conducted on 116.67
Me. f.m, with a 30-watt portable base station installed at
the drive headquarters. Iispatching was done by K9RCP/9,
who had pre-assigned each wobile to a specific area. All
pick-up points were coded, so vasual listeners would not
be able to identify them. .\s a pick-up was ready, head-
«uarters would be telephoned and the amateur car nearest
the pick-up point would be dispatched. So successful was
the operation thut KYRCP has been iuvited to a national
neeting of ALSAC {Aiding Leukemia Stricken American
(hildren) to explain the vperation. Thirteen amateurs took
part, - KOKJT, BC Miliwaukee County, Wis.

The Cialveston County (Texas) AREC from May 5 to 12
supplied communications from six polio vaccine drives.
COperation between the various cities of the county was
maintained on 2 meters, with back-up communications
provided by ten meter mobiles. The county medical director
was S0 impressed that he requested permanent inclusion in
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the county RACES plan, which request was approved by
RO K5VHH, Twelve amateurs took part under the leader-
ship of K5YYD (EC), KS5HFC (asst. EC) and WASCIT
(NCS).

On May 11 the Southern Chester ("ounty Amateur Radio
Club provided communication far the (25th Anniversary
Parade in West C'hester, Pa. The uctual event was preceded
by extensive plans and dry runs, but equipment difficulties
developed nevertheless during the actnual parade. [n spite
of this, un excellent job was done by the uinateurs, who
manned thirteen stations. The parade started promptly at
1430 local, but by that time not all companies had checked
in aud been recognized by the reviewing stand. As time
went on, the amateur communicators at the reviewing stand
had bren able to contact their various stations and bring
the reviewing stund completely up to date before the com-
pany involved passed in review. Iixed stations were pro-
vided a.c. power by business firius along the route; one even
weat so far as to install an outside outlet for the purpose,
Hecause of the strategic deployment of the ainateurs along
the parwde's route, the cominittee wus able at any time to
obtain information on just what was xoing on at any point.
in the parade. Operation was on 50.5 Mec., and the activity
wus chairmanned by W3ZAT.

On May 18 the South Carolina AREC held a section-wide
Simulated Ewmergency Test, planned and executed jointly
by SKC W4BCZ, Spartanburg County EC £4VWI, and
PAM IK4JOQ. A hurricane example was used. Twenty-two
('3 were active or had assistants seud messuges, and the
SCDM, RM, SEC, PAN and all net inanagers were on hand.
IK4UZL, from the Marine (orps Airstation Amatenr Radio
Cluh, ulso teok part. A muber of two-meter nets, the
Spartanburg C'ounty 10-Meter Net, the South C'arolina Net
(RCND and the AREC net were all very active. Several
individuals not in the AREC organizution also purticipated.
Altogether, 24 of 46 counties were cuvered. SISC W4RCZ,
to whom we are indebted for this report, advises thut cross-
metnbership in AREC, RACES and MARS would just
about cover the State.

The Story (lounty (Iowa) Amateur Radio Club on NMay
19 provided point-to-point communications in Issac Walton
J.eague Park during an annual open house for the public.
Heath “Sixers” were used successfullv, with a link into
town via ten meters, —— WBLSF, EC Story County, Iowa.

On May 18, seven members of the Milwaukee County
AREC provided communications for the Armed Forces Day
parade in downtown Milwaukee. Basic function was to
provide and maintain coordination between the reviewing
stand, parade marshall, official starter, parade physician and
Red Cross tirst aid units. Communication was conducted
on 146.67-Mec. f.m. l'our mobiles and a hand-carried unit
were used in conjunction with the fixed station. — K9KJ T,
EC Milwaukee County, Wis.

On May 25, Northern New Jersey SEC K2ZFI, with the
cooperation of RM W2QNL, conducted a pre-SET drill in
which the purpose was to test the practicality of using the
National Traffic System as an emergency communications
facility. More than 50% of the N.N.J. ECs showed up for
the ddrill. The ¢.w. net (NJN) covered its frequency all
morning and the cownplete results of the exercise were in the
SEC's hands by 23007 - a great improvement over pre-
vious SKT experiences.

On May 26 from 0930 to 1130 local, a simulated emer-
pency test was held on 75 meters in metropolitan Toronto.
Ten mobile and six fixed stations participated and, in
addition, three mobile stations from outside the area
reported in. ‘T'he test was conducted on 3770 ke. No particu-
lars of the exercise were divulged prior to the time of its
commencement, and details were then given over the air
to all stations. The simulated emergency was to locate
vehicle approaching from the East and to observe und report
on the activities of its driver and passenger. At the heginning
of the exercise euach mobile was directed to take up a position
at a specified point on a main artery with a view to facilitat-
ing interception of the approaching vehicle. As the exercise
progressed, movements of mobiles were directed from the
control station in order to cover and pick up the trail from
time to time, ‘T'he “‘fugitive' vehicle was erquipped with
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A.R.R.L. ACTIVITIES CALENDAR
(Dates shown are in GMT)

Sept. 6: CP Qualifying Run — W6OWP
Sept. 12: Frequeney Measuring Test
Sept. 11-15: V.ILEF. QSO Party

Sept. 21: CP Qualifying Run — WIAW
Oct. 3: CP Qualifying Run — W6OWP
Oct. 5-6: Simulated Emergency Test
Oct. 12-11: CD Party (c.w.)

Oct, 22: CP Qualifying Run — WI1AW
Oct. 19-21: CD Party (phone)

Nov. 1: CP Qualifying Run — W6OWP
Nov. 20: CP Qualifying Run — WIAW
Nov. 9-11, 16-18: Swecpstakes Contest

OTHER ACTIVITIES

The following lists dute, name, sponsor, and page
reference of Q87" issue in which more detutls appear.

Sept. 9: WIELA High Speed Code T'est,
C. W. A\, (p. 88, this issuc).

Sept 11-15: WAKI DX Contest,
Kwajalein Atoll ARC (p. 81, this issue).

Sept. L1-15, 21-22: Scandinavian Ae-
tivity Contest. KDR (p. 81, this issuc).

Sept. 28-29: W, VE Contest, Montrcal
ARC (p. 19, this issue).

Oct. 19-20, Nov. 2~3: R.S.G.B. 7 Mec.
X Contest (next issuce).

a receiver and was thus able to take effective evasive action.
No pre-arranged plan or course of travel was set. léverybody
seciued to be of the vpinion that the exercise was successful.
~— VE3LI, EC 75 Meters, Metropolitan Toronto.

Thirtu-nine SECs reported Mayv activities, representing
18,491 AREC members. This is the first time we have fallen
under 40 reports this year. [t's still better by quite a fow,
however, than the 32 reports we received in Aay of last year,
ig still an easy record for the month, and the A RIEC members
represented are not only high for the month, but are an
all-tinie high.

Nections heard from: Mich., Del., ¥. Mass., &, Texas,
Alberta, Mo., E. Bay, N. Dak., \Ala., Ind., Minn., Ohio,
Ariz., NYC-LI, Maine, Nevada, Utah, Ore.. Wash.,
E. Fla., W. Fla., K. Pa., Mont., W. Pa., N.N.J.. Sac. Valley,
R.I., 8. Dak., Tenn., Okla., lowa, 8.C.V., B.C., Md.-
D.C., Ga., N. Car., New Mex.. N. Texas, Ont.

Races News

We are informed hy the Hawaii State Communications &
Radio Ofticer, one Stanley E. Harter tapparently not an
amateur) that (Tawaii now has an approved and established
RACES plan, and that each of the
counties also has an approved plan.
As soon us new crystals are obtained,
the conversion from non-RACES ama-
teur frequencies will be made. Jach
county hus 2 RACES net and, in addi-
tion to a radio otficer, & RACES license
if the RO ig not eligible. Mr. Harter
provides the following list: Ntale:
Stanley K. Harter, state r.o.; RACES
licensee, Jumes Dennis, KHE6DYG. Uahu County: Ronald
Kiaaina, r.o.; RACES licensee, Dr. lred Lam, KH6CGG.
Kauai County: Edward L. Williams, KXH6BAS, r.o. and
licensee. Maui Countu: Kiyoto AMurakami, KII6CTA, r.o.
and licensee. Hawaii County: M. J. Brown, KH6EIW, r.o.;
RACES licensee, William Bevinour, KH6EJ.

Any of yvou RACES ROs having trouble getting decals?
We have x limited supply here at headquarters which we'll
he glad to parcel out upon request until they are gone. Only
requests irom bona fide ROs will be honored, however.
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Rrowsing through our source materiul file for this column,
we have come across a bit written several months agu by
one Ed Frickson, W2CVW. a long-time trattic handler and
at present SCM of Northern New Jersey. Thinking it about

time for another "guest'’ uppearance in this column, we
herewith present a paraphrase (this meuns we hacked it to
pieces and added some of our own ideas) of his thoughts on
“fair” traflic.

The criticism leveled at some of the messages originated
at fairs, expositions. hobby shows and similar displays is, in
some cases, justified. Some of these messages when put on
the air, especially on phone, give listeners (tratfic-handlers,
non-traffie-handlers and ¢he general public) a very poor im-
pression of our public service image. Moreover, sotne of the
texts contain phrases most embarrassing to deliver; sotue are
even legally libelous.

The messages may be perfectly understanduble and even
Ihumorous to the originator aud recipient, and criticisms may
be laughed off as being generated by old fuddy-duddies.
But the fact of the mutter is that such criticisn does retfect.
public opinion, and public opinion is important. \We believe
that most such traffic is originated by amsteurs who just
don't know any better, and perhaps a set uf standards for
message origination is in order, for the only place such
traffic can be arrested is at its point of origin. Once it is
accepted by the first relaying station and on its way, we are
stuck with it and must relay it just as received.

Where messages are solicited from the public, a notice
ghould be posted with the following principles:

1. A brief description of atuateur radio message handling;
how and under what circumstunces such trafiic is handled.

2. Refer originators of messaies to the ARL text numbers
and encourage their use.

3. Request that all messages be limited to 25 words.
It is a4 good idea for the operator or the person accepting
the message to suggest the elimination of superfluous or
meaningless words or expressions in order to reduce the
length of the text. Even 25 words is too long if the same
thing can be suid in 10.

4. Point out that the person uccepting the messuyes will
refuse to accept messages written in secret codes, languues,
or that contain profane, ubscene, insuiting or libelous words
oc phrases, It is similarly good policy to turn down messages
written in foreign languages and those that contain face-
tious, childish, suggestive or superiuous words, phrases or
colloquialisms. You cannot tell the originator what to say,
but it is good policy to remonstrate with him in order that
the tratlic on the amuteur bands be of the highest standards
and not make us look ridiculous. Because our service is free,
the public will allow us to be mure particular than they
would a commercial service.

5. Make sure all messages have a complete mailing ad-
dress and telephone number (if possible). 1’oint out that
messages addressed to box or route numbers will have to be
wailed unless 4 phone number or telephone information is

given, and get such information if possible (most amateurs
don’t like to mail messuges — it gets pretty expensivei.

G. Cet the signature, full name and address of the origi-
nating person on each messuge. Many “fair'' messages
are undeliverable and are the subject of '*service’ rnessages
from potential delivering stations.

7. Look over ench message carefully before accepting it
for transmission. The time to make changes is then, while
the originating person is present and with his consent. Once
he leaves, you have no authority to make uny changes in
the essage.

W2CVW sends along a number of examples of message
texts of the type which are often seen but could have been
‘frasticully reduced in number of words or changed to lend
more dignity to our service which, after all, is audible to the
public. Here are a few such texts: * YOU SET MY IHEART
AFIRE X MY HEAD WHJRLING X MY BLOOD
BOILING X IN OTHER WORDS YOU AMAKE ME
SICK X LOVE YA (Pretty sickening stuff.) ** HI HONEY
X WANT TO CGET MARRIED QUERY MARCH 23RD
SOUNDS LIKE A GOOD DATE X MISS AND LOVE
YOU." (Detinitely not in good taste.) '“‘SIRS PLEASE
SEND ME A (COPY OF THE TECHNICAL BULLE-
TINS FOR T!IE RCA 6146 AND 6293 POWER TUBES X
WOULD APPRECIATE ALSO A COPY OF THE COLOR
CODE FOR C'RYSTAL DIODES IF AVAILABLE
FROM YOU X THANK YOU 73." (This 39 words can be
reduced to 19 without eliminating any of wmeuning, or the
“please” and ' thank you.”) "1 HAVE ONLY TWENTY
FIVE WORDS THAT I CAN WRITE AND DO NOT
KNOW WHAT TO SAY X [ WILL WRITE SOON.”
(How superfluous cun you get?) “HI." (Nothing wrong
with this.)

Let's see if we cun't clean up some of our originations,
fellows and gals. Qriginate more tratfic, but make it good
tratlic, the kind that will impress the casual listener with
our Jdignity and sobriety instea( of making him think we are
a bunch of morons playing kid games. — WINJAL.

June net reports.

Net Sessions Check-ins Traflic
All Service 5 31 22
liarly Bird Transcon 30 — 83
Northeust Area Barnyard — Q77 6
Seven-Lleven Traftic 16 3 91
75 Meter Interstate SSB 30 1000 100+
T200 10 1538 1159
20 Meter N. American SSB 22 601 1058
20 Meter Side Band 21 426 2938
Eastern Area Show 28 96 8

National Traffic System. One of the best NCSs in NTS his-
tory (next to onrselves, uf course) is K1WJD, who also
owns the call K2KIR, which might be more fawiliar, Bud
holds forth on BAN ‘Thursdays, and he runs a very tight
net. No refiection on the other KAN NCSs, who are also
excellent, but we think Bud has that snap and precision that
inspire net members to their best etforts and make us all
proud at the end of a particularly good session.

Some tinie axn, Bud sent in a description of some of the
antics used by certain net members on AN, und his reac-
tion to them. Of course you never do anything like this,
but you probably know many others who do. {'or example:
(1) When a gtation is on its way back to net frequency (ufter

During the Orlando Hamfest in April 1963,
WANVD took this cheerful photograph at the
conclusion of a successful LO meeting. From left
to right, W41D, S. E. Division Director; W4QVJ,
newly elected SCM of E. Fla. and W4IYT, SEC
of E. Fla. and Editor of Florida Skip.
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having been QNY) and h me calling him, and cowes
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swishing down to the net with full power on (FUNNY). (2)
When one QNY station comes back from passing tratfic two
or three minntes beofre the other one (PUZZLING). (3)
When the net station with the worst tist tries to shoo
('Qers away from the net for me, as if he were my guardian
angel (FUNNY). (1) When a station QNIs without listing
all his tratlic (DUNB), but then takes it upon himself to
clear it without letting me know about it (ANNOYING),
(5) When hulf of the top net in the country (ICAN, he means)
ean't figure out how to zero-heat the NCS (PUZZLING,
and UNLUCKY for those who can’t because I often don't
hear and don't ans.yer them.) (6) When a station QNIs live
minutes before QNI and suys ‘“Need help with -RN?"
('UNNY). (7) When net stutions can't remmember that the
receiving station should call (irst and so euch is blindly call-
ing the other, :3-ke. apart, and then they report back to the
net with a QNI (PUZZLING).

“Thank goodness,"” suys Bud, “[EAN has a time limit, a
finite percentage of poor ops, u finite amount of bad propa-
gation conditions, und K9NBIH tratfic — for without these,
I'd be running a dull, uneventful, perfect session every
Thursday. As it is, [ have the time of my life and wouldn't
miss it for the world." — ITINJ M.

June reports:

Sex- Aver- Keprese n-
Net stons  Trajlic Rate age /almu ()]
IRN 50 (31553 389 1.1
2RN 60 Hu7 mt 11.6
ARN 60 &l
4RN 57 305
RN5 60 909
RN6 12 193
RN7 10 4%
8RN AR 29
YRN 30 631
TREN a9 (88
KNC 21 70
TWN 21 114
ILAN 30 1684
CAN 24 1445
PAN 30 95
Sect;ons? 1134 7048
T Bastern 1018 437
TCC Central o? 192
Sunimoary T1TTs 18506 2RN
Record 1865 19944 HY1 15.9 100.0

! Region net reprezentation based on one session or less
daily. Others are hased on two or wore daily,

t Section nets repocted (411): NTTN & TEX (Texas);
Ont. l'one; Sus (. Valley 6M (Pa.); NEB (Nebr.); VSN &
VN (Va.); OZK (Ark.); OQN (Ont.-Que.); NCN, NCSN &
TIEN (N 203 MDD & MDDS (Md.-Del. D.C'.); T'enn
SSB, TN & I'N (Tenn,); LPA (Pa.); BEN (Wis.); AENB,
AEND, AENII, AENM, AENO, \LNP Morn, AENP
Eve, AENR, AENS. AENY & AENT (Ala,); W. Fla. tone;
MSPN Noon, MSN & MJIN (Minn.); GBN (Ont.); SCN
(S.C.); ILN (IlL); FMTN (Fla.); GSN (Ga.); QMN (2
Mich.); SCVSN & SCN (Calif.); BUN (Utah).

¥ T'CC functions reported, not counted as net sessions.

We broke vne record for June: ISAN made the highest
rate ever. Otherwise, sithough we bhroke no records, our
over-all performance was a bhig improvement over last June.

The wuy the net managers are bleating, you would think
the systewn is rapidly going down hill, but the statistics do
not beur this out. Nevertheless, the going is tough and it
seetus to he getting harder all the time to find good operators
10 1ill the vital functions vn anything like a rotational basis.
\We had a personal visit from 11tN Manager WIBVR, who
eplores liis decreasing representation. WA2GQZ suys 2RN
hiaed it rough in June becuuse of school exams for the younger
element, of which there are many. W3UE suys RN still
aets like the No. 1 region net. Wd{SHJ has issued 4RN
certilicates to WA2WBA/4, K4s OUNY QFV VI'Y and
WALWZ. Quite a few wissing reports on RN6, but KGLKD
didn't have time to hunt them down (he shouldn't have
tol). RN7 data about the same as last month except for a
slight drop on representation (let's go, ldaho and Mon-
tanal); certificates were mailed the end of May to all active
net members. Main problem on 8RN is lack of tratlic, but
the net is slowly building up steam. W9Z%Y K notes that
9RN will resume its second session on July 1, TEN is really
having troubles, with severe QRN, heat. foreign QRM and
absenteeism; WOSCA had a heart attack but is doing okay
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BRASS POUNDERS LEAGUE
Winners of BI'L Certificate for June Traflic:
Recd, Iel. Sel.
PR - Sl
210
I
0
69
44
45
1y
308
46
30
15
149
e
1
(7
24
4
X1
12
48
i
4
10
32 15
B 5
308 13
248 50
255 &7
303 Y
175 131
2687 38
297 15
285 N
191 47
269 0
256 8
L83 2
150 143
234 14
251) 1
80 3
210 53
aord 2!
240 20
244 26
719 1
o8 194
100 125
226 T
4 242 12
\VZI\ITA...A.H.BI 193 42
[.ate Reports:
W31y 8 (May). 262 247 22 552
WRIVS (Mar.)...12 258 246 28 542
WI3LIVS (Apr.) .. .2 239 186 53 504
Moze-Than-One-Operq(ot
Irecd el iel.  Total
0 9 6670
1)31 1 1761 46 4001
3049 258 21 2871
55 525 32 1601
590 305 405 1420
03 10 67 904
223 24 109 827
5 L8 240 3 580
MI’L for 100 or more originations-plus-delirertes
WHODR 349 K4WOP 192 WAGWTK 118
\Vz()RS/J $40 RAGINM 177 WwWonuQ 115
K6GZ 292 K4VEY 160 W3KUN 113
W‘JN?? 290 WAZLQT 142 K48JH 110
WAMLL 272 WABNITI 128 WH6BBO 108
W7APS 250 WA2RUE 124 WA2CCF 103
WSILIF 217 WASAMC 124 KRIWKK 102
W2EW 204 WOGYH 124 W4RHA 100
K3APM 121
More-Than-One-Operator Stations
KIORS 247 KR6DI 161 KREMB 101
KREMH 122
‘BPT, medallions (see Aug. 1954 OST, p. 64) have been
awarded to the [ollowing awmateurs since last month's
lsting: K3OOU, W4UGIL/¥, WIAKY, WAPBYO.

‘The BI’L is Open to all amateurs {n the United smres.
Canada, and U. 8. Posseskions who report to their SCM
a message total of 500 or more or 100 or more orig-
nations plus dellverles for any calendar month. All mes-

sages must be handled on ainateur trcqucncles within
43 hours of recelpt {n standard ARRL for

at last reports, meanwhile we're delighted to have WOBDR
back with us, TEN certificates have been issued to Kos
VNB YTA ZPN, W< SAL" LOD, I1"40s ABU ARA AOY,
W6JCTF /3. VE3BZB is making a personal trip to VEl1-land
to try to stir up some support for ECN, W4UGI/# makes
a ‘‘not very euncouraging’ report; says he has an apathy
problem and hopes a bulletin he is working on will solve his

QST for




TWN problems. £AN just keeps rolling along; certificutes
have heen issued to K4WJR, WHPNDM, WA8AJZ and
WASCPY. WIDYG reports a pile of troubles on CAN. So
does WAGROI on PAN, but Jerry has K4AKP/6 coming
on the air soon, and along with WBGBBO (ex-W3WRE) and
his lineup of regulars should have things under control
ageain, It's this summer slump that makes it look bad, but
we're doing pretty well at that,

Transcontinental Corps. W3LLML makes a coniplete and
detailed report that must have taken him hours. There
are five or six stations waiting for assignments, but no

counterparts available in other areas. (How about moving
sowe of themn out west?) W9JOZ is greatly discouraged in
TCC-CAN, and maybe W7DZX is too, because no report
received from him at all. June reports:

¢, Suc- Qut-of-Nct
Area Punctions  crxsful Traflic Traflic
Eustern 101 8.4 1152 437
Central 40 75.1 1219 192 _
Summary 191 7L.4 2671 629

Neither of the reporting 'I'CC directors gave us a roster
this month.

from June 1, thru June 30, 1963.
..309/330

CE3AG
2PL .

113077321

. 309/327

y WS E. .
..306/322 W7PHO...

DX CENTURY CLUB AWARDS
Fonor Roll

The DXCC Honor Roll consist of the top ten numerical totals in the DXCC. Position in the Honor Roll is deter-
mined by the tirst number shown. The tirst number represents the participant's total countries less any credits
ziven for deleted countries. The second number shown represents the total DXCC credits given, including deleted
countries. PPositions in cases of ties are determined by date of receipt. .\ll totals shown represent submissions received

303/322 02/321
303/322 302/320
303/320 302/320
303/320 302/320
303/322 301/320
303/321 301/320
303/320 301/319
303/323 301/320
303/319 301/319
303/320 300/313

. ...303/319 300/317
...303/322 .300/313
..303/322 .300/315
..302/318 W6AM..... 296/315
W2T, 295/306

.. 29 WPAIW | 295/312
..298/311 W2BXA....294/312

K6POC. .., 114
K4LEF. .11
WYRDT, 10

T
WA20M R .108
WAZPOY ... 1U%
HBYKL. ..., 108

VWeow THembers

Trom June 1, through June 30, 1963 DXCC Certificates and Endorsements based on contacts with 100-or-
more oounmm have been issued by the ARRL Communications Departient. to the %mateurs listed below.

Radiotelettione

W2RBL. .. 101 .
WK4RZK. .. .. 1

OF1l7Z . ..101 WY0OKM....100
KI3CNN....100 DI4VO..... 100

i =tetetatadt
=2g&ss=E

ceel 24
W7Cb\V‘ L2422

W4avzu..... 215
ZULIPV. . 212

W4PAA 243
4AJ 30
8C 0
WQG, &)
DLIRK 0

W2BOK....219

FATGK. 119 K11GO 106 WA2VOH...104 W4IRW....101 WAG6ESB.,.100
WI1KJB.... K6RSY.....1058 KIANV.. ... 102 RIICL, .....101 KOPIE.....100
KesOK 105 K4UAS..... 102 KQWEN....101
Endorsements

Eddéotdepécme

W3QMG... ..
WSPMK, . .2

W3IQMG....189
WIiDGS. ... 31

IT1ZDA.
DJSLA ... 1
WIVRK. |12
W3zQ. ...
VIBDGX! 113
KIUDP... . 112
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NATIONAL CALLING AND
EMERGENCY FREQUENCIES (kc.)

3550 HRTH 7100 7250
14,050 14225 21,050 21,400
28,100 20640 50550 145350

During periods of rommunications emnergency
these channels will be monitored for emergency
tratlic. At other times, these frequencies can be used
as general calling frequencies to expedite general
traflic movement between amateur stations. Kmer-
«ency tratlic has precedence. After rontact has been
inade the frequency should he racated immediately
to arcommodate other callers.

The following are the National Calling and Emer-

wency l'requencies for (Canada: c.r. — 3535, 7050,
14,000; phone — 3765, 14,160, 28,250 ke.
SUGGESTED

OPERATING FREQUENCIES
RTTY 3620, 7040, 14,090, 21,090 ke.
WIDE BAND FM 52525 146.9)1
GMT CONVERSION
Tu convert to local times subtract the following hours
ADST -3, AST —4, EDST -4, EST -5, CDST

= Ah, CST -6, NIDST -4, MST --7, PDST -7,
PSI ~8, Hawaii — 10, Central Alaska —10.

CODE PROFICIENCY PROGRAM

Twice ench month special transmissions are made to
enable you to qualify for the ARRL Code Proficiency Cer-
tificate. '['he next qualifving run from W1AW will be made
Sept. 21 at 0130 GMT. Identical tests will be sent simul-
taneously by automatic transmitters on 3555, 7080. 14,100,
21,075, 28,080, 50,700, and 145,800 kc. The next qualifying
run from W6OQWP only will be transmitted Sept. 6 at U400
Cireenwich Meun l'ime on 3590 and 7129 ke. (AUTION:
Note that since the dates are given per (ircenwich Mean
‘Time, Code Proficiency Qualifying Runs in the United
States and Canada actually fall ou the evening previnus to
the date given. Erample: In converting, 0130 GMT Sept. 21
hecomes 2130 EDST Sept. 20.

Any person can apply. Neither ARRL memibership nor
an amateur license is required. Send copies of all qualifying
runs to ARRL for grading, stating the call of the station
vou copied. If you qualify at one of the six speeds trans-
mitted, 10 through 35 w.p.m., you will receive a certificate.
If your initial qualification is for a speed below 35 w.p.m.,
you may try later for endorsement stickers.

WI1AW conducts code practice daily at 01:30 GMT on all
frequencies listed above, with speeds of 15, 20, 30, and
35 w.p.m. on Tuegday, Thursday, and Saturday, and at 5§,
714, 10, and 13 w.p.m. on other days. Appruximately 10 min-
utes’ practice iy xiven at each speed. To check your copy,
the texts used on several transmissions are listed below. The
order of words in euch line of QST text in sumetimes re-
versed. Toimprove your fist. try to send in step with W1ATY.
¢ Please note that there will be no coe-practice runs on the
nights of the quarterly Frequency Measuring Tests).
Tiate Subject of Practice Text from July QST
Rept. 4: A Stable but Variable Frequency-Control . . .",
p. 11

Sept. 9 Two-Tone Test Oscillator Uging Transistors, p. 20

Sept. 10: The +-1000A in Grounded Grid, p. 29

Sept, 20: The Traveling-Wave 1'ube, p. 35

Sept. 21: The Novice RS-3, p. 12

Date  Subject of Practice Text from Underrtanding

Amateur Radio, First ldition

Hept. 18: Receiver Muting, p. 10

Sept. 27: Other Methods, p. 10

W1AW SCHEDULES
(Sept. 1963)

Operating-Visiting Hours
Mondav through l‘nduv 1 P.AL -1 aarn EDST.

Sunday: 3 P..\l.—l(lA.ﬁ,) P.M. LDbT.
The ARRL Maxim MMermorial Station welecomes visitors.

The station address is 223 Main St., Newington. C'onn.,
about 10 miles south of artford. A map showing local
street detail \\iII be sent on request. The station will be
closed Sept. 2, Labor Day,

Operatmg Frequencies

C.w.: 1820, 3555, 7080, 14,100, 21,075, 28,080, 50.700,

145,800 ke.

Voice; 1%20, 3945, 7245,

50,700, 145,800 ke.
FFrequencies may vary slightly from round figures given;

they are to assist in linding the W1AW siynal, not for exact

culibrating purposes.

Official Bulletins

Bulleting containing latest information on matters of
zeneral amateur interest are transmitted on the above fre-
«uencies according to the following schedule in Cireenwich
Mean Time.

C.w.; Monday through Saturday, 0000; Tuesday through
Sunday, U400.
Voice; Monday through Saturday, 0100; Tuesday through
Sunday. 0330,

Cuution. Note that in the U. S. and Canada, because
times are (GMT. bulletin hours actually fall on the evening
of the previous day.

14,280 (s.8.b.), 21,330, 29,000,

* Operation will be on 21,075, 21,330,

WI1AW CONTACT SCHEDULE

Would you like to work WIAW? WIAW welcomes calls from any ammteur station in accordance with the following

schedule:
Pime (GIMT) Sunday Monday Tuesday IWWednesday Thursday friday Saturday
0000-0u30" 14,280 14,100 14,100 7080% 14,100
0030-0100 14,280 b 14.100 14,100 025
0100-01:30! 145.8 Me. 21,330 145.8 Me. 30.7 Me. 20,330 ... .
0230-0300 ........ aieeee e, 1820 1820
0300-0430 ... o 1555 SUt5
033001000 ... L 7255¢ 7255¢%
000-0500" ..., L. BBRRS L. § 7080%
1700-18002 21/28 Me. ! 21728 Me. ’! /28 Me. 21728 Me.
1900-2000 7080 14,100 7255 1 £,100 7080
220u0~2100 14,230 7080 14,100 14,280 14,100

00-2:300 14,280 (4,280 : 14,100 7255 P
2300-2330) 24535 <A B €7 3 14,280 Ceeeneas
2530-2400 ll 100 PSS 22 25 25 280 L.

! Starting time is approximate. (u-neral-coumrt, period on state:d frequency bzzins immediately following trans-
mission of Otlicial Bulletin, un c.w. at 0900 and U )1, on phone at 01D an:d 033,
28,080 or 29,000, depending ou band ani other conditions.
“\W1AW will listen for Novice ¢ 'fass licensees on the Novice portion of this bund before lonking for other contacts.
*(peration may be on s.8.b. us announced at the beginning of the period.
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No. 102 of a Series

AVING just returned from the Open House (for advertisers) at thc new
ARRL Headquarters building, I want to express what | saw and felt
during my brief visit.

OVER the years, the affairs of the league have grown so fast that the need for a
new home has been long overdue. (How the staff had been able to work so
etliciently in thosc previous cramped quarters will always be a inystery to me.)

g\"EN morc than the building itself, the ample grounds, and the W1AW an-
tenna farm; | observed the members of the staflf — nostly young men —
but all of them truly dedicated. Despite some recent slings and arrows they ap-
pear to he going about their chores calmly and capably. Onc comes away con-
vinced that the long-terin interests of amateur radio are indeed in good hands.

SPACE docsn’t permit a longer disscrtation, but { think a mention of some of
the names of those present has great significance for the futurc. After so
many ycars in ham radio, perhaps one gets a bit sentimental and enjoys recalling
past years.

EALLY, it was “old home week® for many of us. Every ham enjoys an eye-
ball QOSO; but rarely does one have the opportunity to mect so many ham
lcaders all in one group. Many of them have been in ham radio for years. Anyway
here are some of those who were present and with whom [ had a chance tochat:
Bill Eitel WOUF, John Rider W2RID, Al Pichitino W@EDX,2, Roydcn
Frecland W5EMH, Chuck Clarncy WOAGD], Adrian Clark W2PDH, Lce Aurick
K3QAX, Trav Marshall KO9EBE, Dick Marder, Ozzie Jaeger K3OKX,Harry
Paston W20OAA, Prose Walker WADCA, Jim Pearce W3YXG, Ward Hinkle
W2FEU, Bob Jorgensen, Tim Coakley WiKKP, Leon Adelman W2AFS, Bill
Dostal WA2GMN, Les Cushman W1AWZ, Karl btanlcv W@#YZD, Bud Drob1sh
WOIOVA, Stu Meyer W2GHK, Bob Cushman, Bil Harrison W2 AVA, FEric
Firth WGEAY, Howie G oldberg W2IEK, Jack Williamson W3GC, Tim L‘oak-
lcy, Jr. K1PRD, Frank Lester W2AM], Fritz Franke, Phil Smith K2ATA, Bob
mla\ Jr. WB2HSF, Ron Levine K2]XB, Al Robertson K8BLL, Bob leav,
Bob Frecland WS5BAR, Bill Pritchard W6YWS/2, Earl Broxhler Art Taylor
WEEYC, Wade (.avwood W1KRD, John Doremus W2ADE, Ben Sm der
W2SOH, Corky Gedney W1KXM, Bill Brvson W2VHP, Stuart Cowan W1RST,
Moe ]uﬁe W2BNY, John Altmayer K8UQV, Chet Drexler K2EAF, Sam
Harris W 1FZ], Mage Magers WeOJI, Bruce Adams W1UPB, Dean Morgan
W4GGS. These men, now all in commerce, got their starts in ham radio.

%OTWITHSTANDING the sometimes vicious spewing of venom from members of
the Iringe area, the ARRL has always been, and still is, the living symbol of
ham radio. Those of us at the Open House were there to give to John Huntoon
and the entire staff our warmest wishes. I’m sure the rest of the radio amateurs
of the world would do no less.

BiLL HaLrican WIAC

4

. b.\%&K«,\\WAC deninndt k382 Hallicraffers

ADVERTISEMENT
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ANTENNA DESIGN

IS DECIDED IN THE MARKET PLACE, BY PUBLIC CHOICE. AN ANTENNA THAT
SURVIVES THE COMPETITIVE STRUGGLE CONTINUES TO BE ADVERTISED.
THE FREAKS, EXPERIMENTS, AND REJECTS DISAPPEAR FROM VIEW.

OVER 20,000 GOTHAM ANTENNAS HAVE BEEN SOLD. ONLY GOTHAM
HAS BEEN CONSISTENTLY ADVERTISING FOR OVER 10 YEARS AND NEVER
MISSED A QST IN ALL THAT TIME.

WHAT DOES THIS PROVE? THAT GOTHAM DESIGN, GOTHAM PERFORM-
ANCE, GOTHAM MATERIALS, GOTHAM PRICE AND GOTHAM SERVICE ARE
WHAT HAMS WANT.

GOTHAM VERTICALS
DELIVER m: CONTACTS

THE ULTIMATE PROOF OF THE FINE PERFORMANCE OF THE

GOTHAM VERTICAL ANTENNAS IS IN

THE ACTUAL FIELD

RESULTS, BY HAMS ALL OVER THE WORLD.

PROVEN! PROVEN! BY THESE
EXCERPTS FROM UNSOLICITED
TESTIMONIALS:

CASE HISTORY #71
“l am very delighted with the first V80 and want
another for a different focation.” A. C., California.
CASE HISTORY #159
"l ordered a Gotham V40 Vertical Antenna and
found it so successful that several others are want-
ing them, too. Will you please send me four more.”
W. A, Alaska.
CASE HISTORY #248
"l just wanted to let you know how pleased | am
with my Gotham V80 antenna. | have worked a
W.AS. of 46/43, a WAC of 3/3, and DXCC of
14/12 in about 12 months.”” G. W., Maryland.
CASE HISTORY #111
"The V160 did a beautiful job on a VEI for me.
Also, | forgot to take it down during the hurricane
of last week. It is just as straight as it was when
bought it."” D. S., New Jersey.
CASE HISTORY #613
"l have never been happier with any antenna than |
have been with the V80. | have worked all bands
with it and have had tremendous success —i.e.,
DL4s, ZS3, etc., all solid copy.” R. D. S., Penna.
CASE HISTORY #483
"My V80 is working wonders. | am able to maintain
a 1:1 SWR all across the 40 meter band. After many
years on 10, 15, and 20, the XYL and | are getting
great kicks out of some of the lower bands.” J. A,
New Mexico.

CASE HISTORY #146
"l have had very good luck with mine (my V80)
feeding it with a Johnson Adventurer; works fine on
all bands."” B. I., Nebraska.

CASE HISTORY #555
"Being an owner of your V80 vertical | would like to
fet you know of the excellent results 1 am getting
with it, both working the DX and the local stations on
the lower bands. It certainly is an excellent antenna
system.” F. H. Jr., New York.

CASE HISTORY #84
"A few months ago | purchased your V40 vertical
and have achieved outstanding results on the air.”
K. G. B., North Carolina.

i e e T i e e et S S S S . Sy S — —— — —

Rugged Yagi design, full
half-wave, Gamma-matched

BEAMS

6 Meters, 4 Element ............... $25.95
10 Meters, 4 Element ............... $27.95
15 Meters, 3 Element ............... $26.95
20 Meters, 3-El, Twin-Boom .......... $46.95
10-15-20 Tribander .........000u.. $49.95

FREE CATALOG
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WHY

THE GOTHAM VERTICAL
ANTENNA IS THE BEST
ALL-BAND ANTENNA

©® Absolutely no guying needed.
® Radials not required.

® Only a few square inches of
space needed.

©® Four metal mounting straps
furnished.

@ Special B & W loading coil
furnished.

@ Every vertical is complete,
ready for use.

® Mount it at any convenient
height.

® No relays, traps, or gadgets
used.

® Accepted design—in use for
many years.

® Many thousands in use the
world over.

@ Simple assembly, quick
installation.

® Non-corrosive aluminum used
exclusively.

@ Multi-band, V80 works 80, 40,
20, ]5[ ]ol 6?

@ Ideal for novices, but will
handle a Kw.

® Will work with any receiver
and xmitter.
@ Overall height 23 feet.

® Uses one 52 ohm coax line.

® An effective modern antenna,
with amazing performance.
Your best bet for a lifetime
antenna at an economical
price. 73
GOTHAM

DO YOU KNOW

1 o YOU WILL HAVE NO DIFFICULTY INSTALL.
ING YOUR GOTHAM VERTICAL ANTENNA
N JUST A FEW MOMENTS, REGARDLESS
OF YOUR PARTICULAR PROBLEM, SO
ORDER WITH CONFIDENCE EVEN [F YOU
HAVE RESTRICTED SPACE OR A DIFFICULT
SITUATION.

2. LOADING COIL NOT REQUIRED ON 6, 10,
15 AND 20 METERS. FOR 40, 80, AND 160
METERS, LOADING COIL TAPS ARE

CHANGED MANUALLY EXCEPT IF A WIDE-

RANGE PI-NETWORK OUTPUT OR AN

» ANTENNA TUNER (S USED; IN THIS CASE

BAND CHANGING CAN BE DONE FROM
THE SHACK.

3. EVERY GOTHAM ANTENNA IS SOLD ON
A TEN DAY TRIAL BASIS. IF YOU ARE NOT
FULLY SATISFIED, YOU MAY RETURN THE
ANTENNA PREPAID FOR FULL REFUND OF
THE PURCHASE PRICE. THIS|S YOUR GUAR-
ANTEE OF FULL SATISFACTION,

FILL IN AND SEND TODAY!

Alrmall Order Today — We $hip Tomorrow

GOTHAM opest. ast
1805 PURDY AVE., MIAMI BEACH, FLA,

Enclosed find check or money-order for

[__ V40 VERTICAL ANTENNA FOR 40, 20, 15,
__J 10 AND 6 METER BANDS.........$14.95

THE V40 IS ALSO MADE FOR CiITl-
ZENS BAND OPERATION, WITH SPECIAL
INSTRUCTIONS. DESIGNATE CB-11 AN-
TENNA. PRICE SAME AS THE V40

[‘} V80 VERTICAL ANTENNA FOR 80, 40, 20,
............ 4 15, 10 AND 6 METER BANDS. MOST
POPULAR OF THE VERTICALS. USED BY
THOUSANDS OF NOVICES, TECHNICIANS,
AND GENERAL LICENSE HAMS. .. $16.95

[_] V160 VERTICAL ANTENNA FOR 160, 80,
40, 20, 15, 10 AND 6 METER BANDS,
SAME AS THE OTHER VERTICAL AN-
TENNAS, EXCEPT THAT A LARGER LOAD-

NG COIL PERMITS OPERATION ON THE

160 METER BAND ALSO..,,...... $18.95

HOW TO ORDER. Send check or money order directly

to Gotham. Immediate shipment by Railway Express,
charges collect. Foreign orders accepted.

NOMe. . vetnoeerereneossonsannne cessetrascncnne
Address. .. ..o Cereseneaes tecsessnsrcenccscnaae
City............ Zone State. .. ... ..

N T V)

N OVl 'Y
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e All operating amaleurs are invilted lo
report to the SCM on the first of each
month, covering station activiticsfor the
preceding month., Radio Club news is
also desired by SCMs for inclusion in
these columns. ‘T'he addresses of all
SCDMs will he found on page 6.

ATLANTIC DIVISION

EASTERN PENNSYLVANIA—SCMI, Allen R. Brien-
er, \WW3ZRQ—SEC: W3DUI. RM: W3EML. V.H.F.
PAMs: W3SAO, W 3%GI. W3BKF hax been nppointed EC
tor Hradford County. I'he Shamokin AREC Net has
become active on 50.4 Me. The E.P.A.C.W. Net had 340
QNI and 601 QTC K3LHN is running a Heath Sixer as
w mobile unit. Note: K3GSU's traflic total wax 94, The
Susquehanna Valley 6-Meter Net passed 386 QTCa in 28
sessions, The Susquehanna Chapter of the QCWA held
a «inner at Lancaster., W3HNK Luad just tinished =«
choice hit of DX when his keyer blew up. K3JIG op-
erated in the DX Test to run up a pretty good total.
K3ADS has utilized double-ho to work into \WB6-
Lund K3LTI is gathering RT wear for his v.h.f.
satup. Vacation Doudx: KIMVO <pent his again in Dix-
ieland. W3YPI' and W3ID are putting the antenna farm
back in order again. K3KTH spent a month as portable
in Mass. This vear it’s K3RIFH painting the house in-
steadd of me. New Gear Dept.: W3AHZ changed mobiles
und udded a 10-through 75-meter mobile unit. From
QST, a eonverter for 6 _meters by K3HAQ. The Heath
S.8.B. transceiver to K3NLW, and to K3RBN a new
QTH in Ohio. K3PPR and K3PPS ate now Tech. Class,
IKN3YOI is a Novice in the Boothwyn area. New club

ollicers  West_ Phila. ARC.--K3SPS, pres.; W3VDN,
vice-pres,;: IK3PIG, secy.: K3PHC, treas. ARTICS of-
ficers—IK30MP, pres.: K3SME, vice-pres.: K3RZM,

sery.; K3IWAK, treas The Umversxty of Penna. ARC—
K3JTE. pres.; W3JXS, vice-pres,: W3TZI, seev.-treas,
The following cnunt;e: have no Emerzency Conordina-
tor: Lmnzerne, Lebanon, Lyeoming. Sulivan. Columbia,
Montnur Unjon. Snyder, Perry, Susquehanna, Wyom-
ing, \Wavne, Pike and Monroe. Anyone interested in this
appointinent may get further information hy dropping
w line or radiogram to the SEC or SCM. 'I'here are still
some OO appointments available. preferably in the 2-
and f-meter bands. By the time this gets in pnnt
sehools will be reupening and we will he dusting the
moths out of the heuvy overconts for winter. Rrrrrr,
Tratfie: (June) W3CTT, 5038, W3EML 1790. W3VR, 781,
W3IVS 777, KIMQE 684, W20RS/3 340, K3M VO 307, X3-
DCB 281, K3JSX 272, K3GSU 94, K3CAH 8, W3RV 81,
K3MNT 79, K3HNP 78, W3HNK 72, K3KTH 72, W3-
ZRQ 58, W3AXA 51, K3ARR 37, K3JHF 37, K3BHU 36,
K3OWE 36, W3SGI 36, W3FLP 31, W3JKX 30, W3ELI
24, W3NNL 21, K3JJG 20, K3T.SX 16, W30V 14, K3ADS
12, W3LXN 9. K3TNH 9, W3VAP 9. W3RKF 7, W3BUR
6, W3CHU 8, W3DUI 5, K3EMA 5, K3LTI 5, W3BFF 4.
K3AKN 3, W3DGX 2, W3EEN 1, W3ID 1, K3RBN 1.
(Mav) W3IVS 552, K3GSU 7. (Apr.) W3IVS 504. (Mar.)
W3IVS 542, K3GSTJ 18,

MARYLAND-DISTRICT OF COLUMBIA—An-
drew H. Abraham, W3JZY—SEC: W3CVE. RMs: K3-
JYZ:; W3TN for the MDD Traflic Net. which meets on
3649 ke, daily at 0000Z; W3IZNW for the NDDS (slow)
traffic net on 28.1 Me, and 3649 ke. daily at 0130Z. PAM;
W3EQJK. The MEPN 1mcets on 3520 ke.. M-W-I' at
2300Z and Sat. and Sun. at 1800Z. W3EBF was a regular
mewher of the MEPN. and had many friends who were
shocked to hear of Elmer passing away so suddenly.
W3ATQ has been tops for QNI on MDD for the pust
three months., W3CDQ has been visiting Greece, Italv
and Switzerland. W3CJT ix EC for the D.C, arca nnd is
husy getting the AREC uets going. W3ECP reports the
Washington Radio Cluh Field Day team haid a sureess-
ful week end operating at Gambril State Park. W3GNQ
has set aside his bug and is now using an automatic
kever. K3NNC ix engaged in several construetion proj-
ects but still is active us operator at \W3PZA., K3DNO
serdds in a fine OFS report. W3GCO had u« fine time
working in the V.H.F, Contect from the lowlands. W3-
EIW, & mewmber of the National Capitol V.H.F. Ciub,
is sending code practice each night on 50.41 Mc. at
speerds from 5 to 15 w.p.m. The time is from 9 to 10
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s W3NG worked the double hop skip stations on the
West Coast, K3LLR is having modulutor trouble v-utl\
his 6-neter rig. K3PEJ is a new OES und sends in a
~ketch on his report of a new type of antenna using the
trunk Lid as the antenna. K3YIK ix a new sunutenr in
our section. K3PRN and K3QOY send in very tine OLS
reports,. W3HQE is on vacation. \W3IVC didn’t quite
make BPL this month. Red had a yuod time uperating
I from his station wagon. K3OAE has a new Ranger
along with new untennas, keyer and tr. switch. W3OHI
has acyuired an HT-37 and a Drake Al recciver and is
operating s.&.b. in the evemngs W408G/3 is going
6-meter mobile with a Heath Sixer. K3ORS ix the call
of the Bainbridge Brass Pounders Amateur Radio Clnb.
K3QDD reports that his antenna came down twice and
also blew a capacitor in his rig. K3QFG made BPL the
hard way. Phil is working at the National Bureau of
Standards again this summer. K3RQH has his receiver
working and has completed an HB tri-bander antenna
that has a low s.w.r. K3SVA reports that AREC :und
RACES uctivity in Wicomico County are on the up-
swing. W3TN reparts trafic is moving along smoothly
on the MDD. There were two new QNIs, K3URZ und
K3RTIA, W3YZI is moving to a hilltap QTH. W3ZNW
s looking for prospective traflic-handlers on the MDDS
on 28.1 Me. Lee King, ex-K8—of Frederick, Md., passed
uway and was buried in the Arlington National Cewe-
tarv. Traffic: K3QFG 553, W3IVC 456, K30ORS 285, RK3-
APM 227, W3TN 219, K3QDD 168, W3HQE 55, K3GZK
40, K3WBJ 34, K3OAE 27. W3FCP 25, W3BKE 20, W3-
?;%IZNZDW\}WOSGIS 18, W3PQ 13, K3NCM 12. K3LLR 86,

DELAWARE—SCM, M. F. Nelson, K3GKF—PAM ;
K3LEC. RM: W3EEB. The DEPN meets Rat. on 3905
ke, at 1830 local time, the DSMN meets Tue. on 50.4 Me.
at 2100 local time. Appointments: K3WVJI as (OES, K3-
MPZ ux Asst. EC for New Castle (‘ounty. Kent .ARC
Club officers for 1963-64 are K3RUJ. pres.: K30PF,
vice-pres.: K3WEE, secy.; K3RUD. treas, W3DQZ has
been hospitalized with pneumonia, W3EEB is now MDD
representative to EAN Sun. K30WS is temporarily as-
signed to instruet military classes in Detroit and Pitts-
burgh but will return in late summer. K3RUG is a new
11-vear-old General Class licensee in Kent Caunty. Hasx
there ever heen a vounger (ieneral Class licensee in the
First State? K3PZL has a new home-brew rig on the
air. K3SXA has heen enjoving traffic work as un ORS.

Traflic: W3EKO 64, W3EEB 35. K3PZL 18, K3KAJ 14,
K3SXA 10.

. SOUTHERN NEW JERSEY—SCM, Herbert (.
Brooks, K2BG—HSKC: K2ARY. PAM: W2ZI RM:
WA2VAT. New appointment: WA2WWT, Wenonah, asx

Oflicial Bulletin_Station, Field Dayv messages were re-
ceived from SJRA, Gloucester County RC, Levittown
(N.J.) Radio Club and K2QIJ with a group of 6 ap-
erators at Bear Hill Fire Tower. near (‘hatsworth, K2-
JKA. Gloucester County EC, has started an AREC net
(8 meters) Fri. at 8 p.m. WA2BLV, Somerdale, is now
a member of TCC handling CAN and PAN teafhe. N.J.
Phone & T'fc. Net June totals: 30 sessions., QNI 284,
traffic %6, \WW2ZI, net mer., retired ax Supv. Engr. N.J.
State Police Radio System, after 20 vears of serviee,
W2AFZ has just returned from a vacation in Florida.
W2LVW, lel\v«nnr[ is editor of GCARA's paper
C'roxstalk, \W2MBC is the call of the Cherry Hill HS
Amateur RC. SJIRA’s Field Day site in Pennsauken
proved to he an ideul location. K2HBY, Collingswond,
receivedd WAC and 25-w.p.m, certificatos, On 144 Mo,
K3JIXC worked Mass,, R.I, Conn. and N.Y. WA2EMB
keops a 432-Me. sked with K4KNS. NIN held its annual
pu-mc ut the QTH of WA2GQZ. Red Bank. The
CGiloneester C'o, ARC Hamfest was held at Coyvstal Birch
Lake. 8JRA’s Hamfest will he held at Molia Farms
Sept. 9. T'raflic Lines, edited by WA2GQZ, i~ filled with
traflic news from NLI, NYS, EAN. ®RN and NJN,
NJN'’s roster ineludes 8 from S.N.J. WA2MGV again is
active after a recent illness. WA2TOV expects lngnm
and hetter things from his new tower. All appointees
are urged to check expiration dates of their appoint-
ments and apply for rencwal if active, W2PWP, Delunce.
Burling Cn, Radio C!lub pres., und his XYT, are vaca-
tioning in Vaneouver. Traffic: WA2RLV 257, W2RG 298.
J}\’ZMMD 108, WA2VAT 52, W2ZI 23, K2CPR 16, W2BEI

WESTERN NEW YORK-—SCM, Charles T. Hansen,
K2HUK—SKC: W2ICZ. RMs: W2RUF. W2EZB dn{l
W2FEB, PAM: W2PVI. NYS C.W. mects on 3670 ke. at
1900, ESS on 3590 ke. at 1800, NYSPTEN on 3925 kc. at

(Continued nn page 100)
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“SSB ADAPTER"~The new filter-type SSB generator—
with bandswitching 80 through 10 meters. .. more than
50 db sideband suppression ... more than 45 db carrier
suppression! When used with the Viking ‘*Valiant''.or
!*Valiant 11" it places 275 watts P.E.P. at your command.
Two compact units and interconnecting cables . .. RF
unit is only 8” wide—may be placed on your operating
desk. Power supply unit may be placed in any convenient
location. Features built-in multiplier requiring VFO input
only—band-pass interstage couplers require no tuning—
design and front panel make operating practically fool-
proof. Superb audio fidelity and balanced audioresponse;
excellent sideband, spurious and carrier suppression.
Other features: positive VOX and anti-trip circuits with
built-in anti-trip matching transformer and adjustable
VOX time delay. With remote power supply, tubes and
crystal filter, less microphone.

Cat. No. 240-305-2—Wired, tested........ Net $369.50

INVADER—More exclusive features than any other Trans-
mitter/Exciter on the market today! Specially developed
high frequency, symmetrical, multi-section band-pass
crystal filter for more than 60 db sideband suppression—
more than 55 db carrier suppression! Instant bandswitch-
ing 80 through 10 meters—no extra crystals to buy—no
realigning necessary. Delivers a solid 200 watts CW in-
put: 200 watts P.E.P. SSB input; 90 watts input on AM!
(25-30 watts output—upper sideband and carrier). Built-
in VFO—exclusive RF controlled audio AGC and ALC
(limiter type) provide greater average speech VOX and
anti-trip circuits. Fully TVI suppressed. Self-contained
heavy-duty power supply. With tubes and crystals.

Cat. No. 240-302-2 Wired, tested......... Net $619.50

INVADER 2000—Here are all of the fine features of the
“‘|nvader'’, plus the added dnower and flexibility of an
integral linear amplifier and remote_ controlled power
supply. Rated at a solid 2000 watts P.E.P, (twice average
DC) SSB, 1000 watts CW, and 800 watts AM! (250 to
300 watts output—upper sideband and carrier.) Wide
range output circuit (40 to 600 ohms adjustable). Final
amplifier provides exceptionall’)_" uniform “Q''. Exclusive
‘‘push-pull’’ cooling system. Heavy-duty multi-section
power supply. With power supply, tubes and crystals.

Cat. No. 240-304-2 Wired, tested........Net $1229,00

HIGH POWER CONVERSION—Take the features and per-
tormance of your ‘Invader’’ . . . add the power and
flexibility of this unique Viking ‘‘Hi-Power Conversion'
system . . . and you're *‘on the air'’' with the ‘‘Invader
2000, Wired, tested, includes everything you need—no
soldering necessary—complete conversion in one evening.

Cat. No. 240-303-2..............ccvivennn, Net $619.50

%«r E.F. JOHNSON COMPANY

G WASECA, MINNESOTA, U.S,A.
®

Matched Pair

Outstanding performance

on SSB, AM and CW with

ahsolutely no compromise
on any mode!

“VALIANT II'"—OQutstanding flexibility and performance
—bandswitching 160 through 10 meters—delivers 275
watts input CW or SSB (with auxiliary SSB exciter or
Viking SSB adapter) and 200 watts AM! Low level audio
clipping—differentially temperature compensated VFO
provides stability necessary for SSB operation! High
efficiency pi-network tank circuit—final tank coil silver-
plated. Other features: TVI suppression: time sequence
(grid block) keying; high gain push-to-talk audio built-in
low pass audio filter; self-contained power supply; and
single control mode switching. As an exciter drives any
popuiar kilowatt level tubes and provides quality speech
driver system for high power modulators. Provision for
plug-in 'SSB operation with no internal modification.

With tubes, less crystals.
Cat. No. 240-105-1—Kit...... tivieiend... . Net $375.00
Cat. No. 240-105-2—Wired, tested........Net $495.00
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Station Activities
(Continued from puge 9%)
1800, NYS C.1). on 3610.5 and 3993 kec. (
Aun, and 71025 ke, at 1930 Wed.,, TCPN 2nd call area
on 3970 ke, at 1000, 1PN on 3980 ke, at 1600, 2RN on
4690 ke, :|t ll()45 and 2345 GMT. BPL certiticates for June
£ tar 2RUF  and W2GVH. Congratulations! The
Rnche\tm DX aud Nimgara Frontier DX elubs wot to-
gother tor a fLawn Soctal in Purmin Clorners and the
~tories were ws good as the steak wnd & rure Chilean
brew. I'rom all reports received here Field Dayv was u
huge success, with perfect we ather and many groups out
tor the first time, The NFDXJ\, top winner in the
2~tr.mxnmtex cluss was nussing this vear hecause kev
operators (7) were out of town. The Syracuse V.1LE
Club, originator ot the V.H.I. Roundup has started
publishing a monthly newsletter which hus great prom-
ire, WB2ZARD has o new Viking Challenger. Genessee
Radio Amateurs, known as (GRAMS, have initinted =
fme newsleiter, The ¢lub sponsors a Noviee class with
14 out of 16 making the grade the first tune aronund.
lirie County RACES mpplmd communications  for a
“Boutariunu™ held on the Nimgara River in conjunction
with sufe hoating wi ]he K\(JS elected \\'X2PQG
pres.; W2LBO, Ist vice-pr 2KJ7, 2nd vice-pres.;
WA2DAD, treas.: Q. l'.\ Clara. W2RUTF. has
loen issited w0 W2IVG cull in the State RACES Net.
She is recruiting w c.w. operstor in each county for a
stute-wile SREC or Public Service Corps Net, Liaisan
with v.h.f. AREC Nets is the ultimate goal, Send \W2-
17 data on vowr AREC-RACES Nets =0 thut eoor-
dination ean he worked out, AREC und RACES net-
works are u vital necessity and a state-wide network
maintained on un eflicient hasis using existing truthe eir-
cnitx on h.f, ta tie the varous county v.h.f. nets to-
pether all at the swme time would comprise u cornmu-
nications svstem secund to none. Your suggestions ure
vwimme [ would like to hear from those wha can work
vht, and  hof. simultaneously. ‘Cratlie: W2RUF 657,
\\'ZG\H 513, W20k 393. WA2KQG 177. W2FEZB 169, W2-
FER 136, K2SII, 43, WA2KZQ 40, W2FCG 39, K2IMI
23, WA2GLA 17, WA2WEE 17, K2RYH 15, W2RQF 11.
K2TBU 7. K2TDG 7. WA2DAC 6. W2EMW 3, WA2FRR
2 K2VRV 1
WESTERN PENNSYLVANIA—SCM,
Mroezka, W3UHN—SEC: W3LIV, RMs: W3KUN, K3-
OO and W3NUG. The WPA Traffic Net meets JMon,
thronugh I'ri. ot 2400 GMT on 35%5 ke, The Keystone
Slow Speed Net  will be;zm aperation sometime  ufter
Jabor Dav, sume evenings, tine and  frequency. The
Zonth Hills Brass Pounders & Modulators has moved
into its new meeting room at the Whitehall Borough
Building. A new Novice :round Pittsburgh is KN3YNC
N300OTU now has a TCC d[?[l(llll'llll‘nf ax station A Sun.
evenings, K3SMB has an HE-80A mobhile on 10 meters.
The Camberland Valley ARC #t s recent meeting vis-
itedd with the \\ar(l l.eanard Electric Ca. loeated  in
Hagerstown, Md. ODD is vucationing in Wyoming.
K3YHT operated 6 meters motoring ta Cabitormia, The
C'oka Center RC reports: K3U I\F pussed the General
Clasx exam ;. WINCE got Ins Ex s license; K3-
IDZ is ready to fire np his kw nw K3UTR has a Me-
teor SB-175 now. The Nittuny ARC reports via 87
de KgHHBE K that the Penna, Countiex awuards are aviil-
able hy contacting the elub, The Uniontown ARC Vag-
ple veports: W3RUC has a 40-meter vertical; K3WBA
pussed the General Class exwin; K30OQP s gomg 6-me-
tor mobile, Silent Kev: W3LOC. af Puttsiurgl, Up Erie
K3GAO and W3KNQ are new lirectors of the
A W3TLA is using a 2-meter communicator: W3-
JCQ is building un ss.b. rig for 6 meters: K3UOC! is
operating the Boy Scout Clamp Sequoin  K3ERIK) for
the summer seasou, 'I'he Horseshne R Hamateur News
reports: WK3PCOE joined the Navv: W3TAW now ix on 6
meters: K3JCZ 1s working DX on 6 meters: K3HDH
and K3TRD participated in the eclub'’s FD. The new
name of the Canemaugh Valley V.HLF. Net is now the
Johnstown Emergeney ‘Uratlic Svstem (JETS) and the
net meets every Wed. on 50.385 Me, at 2400 GMT, “I'ruf-
fie: W3NEM 380, W3KUN 285, K3001™ 2%1. K3PYS 190,
W3IYT 50, K3TEZ $4, W30EQ 19. K3SMB 10, W3UTIN
S, K3COT 4, W3LOD 4, X3EXE 2

CENTRAL DIVISION

'ILLINOIS—.\& M, Kdmond A, Metszger, WIPRN—
Asst. SCAL: Crace V. Ryden, \WWIGME. L WORY L
RAM: WOUSR. PAM : WOVWJ. EC of Cook Count\ Wo-
HPGQG. Section net: ILN: 3515 ke. Mon. through Sat. at
1900 CD'L. All ECs are ushed to eheck mto the new EC
evary Sun. ut 1600 (.rMT on 3840 ke, WIOLNQ, WIYYG.
WIMAK, KIGBSD, K9UCG, WIEET., WINPC und K9-
RIN were top scorers in the lllinois sertion in the April
D Partv. WIWNY is active on 14.050-ke c.w. us HL9-
KH. WOKCR is hack to work after a hospital sprint.
‘I'wenty wewmbers of the Northwest Amateur Kadio
Club provided communications for the Fvanston ('oun-
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Anthony J.

cil of Boy Scouts of America during its Camporec. Offi-
cial Experimental Stations veport that many new stu-
tious were heard during the June openings on 6 meters,
Many of the gang added to their WAS lLists, \VAICCP
has reported that ~he huas o new HT-37 und her trathc
work_ has increasesl, Onanny, the 11-yvear-ohl somn of W9-
ODX, president of the York Radio Club, has pussel
the Generni Class examn and is wwiiting his eull, W0-
l:(.}G. WOINMN., WUV, K90S0O, WIKCR, WIYTQ, KO-
UCG, WOLIA and KIQIZ participated in the recent
League-sponsored Frequency Meusuring Test. WAOIEILL
has a new N-3. KIVYMD has » new Fialhierufters
=41 KOUCG  received  his Worked  West  Virgiuin
Awiard, The Joliet Township High Sehool Amwteur Ra-
tho Club has modified ts heam and is working FB con-
tucts on the uew version, New oflicers of the Tri-Town

Rudio Amatenr Club, Ine., are WI9OON. director: WO-
GMS, pres,: K9QOQO, = voi and WONQZ. tr K9-
TOK's new ()III is Chieagu. New appoiutees :ve W0-

EIV, us OBS, K9YRA us U(') and WASDKDM as ORS.
[uterstute Sideband  Net  trafic was 1004, while 1LN
piled up u eount of 160 messuges. WOIDA reports that
the North Central Phone Net's morning tratfic waus 462
and the Nooun Net had o wessige connt of 267, Reemi-
ents of the BPL award ior June traflic wre WONBLH.
WOIDA, KOKZB. WAOAIF, WAOCCP wnd W4WRAM 0.
Traflie: (June) KONRH 6670, WOIDA 3280, KOKZB 1557,
WAOAIT 1029, WAICCP 75, K4\WRAI/9 640, WIARYV
273, WIU'SR 119, WOBTE $2, KOLRN 67. WOINV 0,
KOCRT 17, WOPRN 14. KOTVA 14. KORAS 12, K9QNLI/
\\(Sl(&\é"; 7. KODRS 5. WODBO 1, WOLNQ 1, (May) K9-

TNDIANA—SC), l)on.xl(l L. Holt. WOFWH—Asst,
SOUM: Clifford M. inger, WOSND, SEC: WISNQ).
PAMs: WYKTL., KICRS, KOGLL. RMs: WOTT., K9-
DHN. Net skeds (all tunes in GMT): 1IN, 1300 iy
eseept Sun. at 1330 and 2300 M- on 3910 ke, 1SN
D), 0030 (laily on 3920 ke, QIN (training), 0000
-W-I' on 3745 ke.: QIN, dwly at 0000 und REN, at
1200 Sun. ut 3656 ke, Now appointmentx: WIRGY us kC
of Tippecanoe Clounty. WOUNA us KC of Rush (! onnty.
The number of Field Duy radiograms sent to the SCM
indicates that Indiana had a good turnont with many

AREC members uctive. There uve a few counties in
lndiana  without Fmergency Caordinators. Yonr sEC
would like to henr from unyone interested in an LEC

appointment. ‘The Coflumbus Humfest was a wreat sie-
cesy with the weuther cooperating for u elhunge. IK9-
KGJ, KICGO und KICGR recently pussed the Clencrnl
Class exun, QIN Honor Roll: KOUHY, WOTT, Ko-
DUN, KIHYV, K97ZLA und KOWWJ. Those making
BPL: WUI0Z, WOIMNDM, KIDHN., K9ZLA, \CINZZ el
WORUQ. .lmateur Radio +.rists s  hobby herause of
the sirrvice a6 renders. June net reports: 1I°N 931, =13
3041, QIN 225, QUIN  (training) 0, RIN 59, Hooser
VALK, 157, RN 631 Indiana_ is represented 100 per
eont. ‘Tratic: WOIOZ 3428, WOMM 2400, KODUN xd4.
NOZLA 665, WOINZZ 451, KOIVG 407, KOZLB 244, W9-
BIQ 234, WIQLAW 178, WOBFB 175. WOZYK 174, WOTT
163, KOKTL 141, KOFNR 139, KIRWQ 130, KOCRS 09,
KOARW 3. WIQYQ x0. WOIWI 73. holIYZ 69. K-
VHY 59, WODOK 58, WISNQ 36, WORTE 30, WoCC! 25,
KOMWC 21, WAIEEP 20. K9ILK 20, KOBSI. 19, \0-
ETJ 19, KOHMC 19. WAIELY 16, KOMAN 15, WIOG
15, K9WWJT 15, K9YXK 14, WOYYX 12, WOINIL 11,
PVS 11, WOBDP 9. \WWIFYM 9, RoDUV 8, KIQVT 5(
KOYIC 7, WOSW31 6, WoAQW 5. KYUIT 3, KOGEL 2

KIVHF 1, KOWET 1

WISCONSIN—SCNI,

Kenneth A, Ebneter, K9GSC--
SEC: WIBCC. RM: WIKQB. PAMs: WONGT, WONRP
wed WOSAA, Nets: WIN on 3535 ke. daily at 00457,
BEN on 3950 ke, dauily ut 2300Z and WSBN nn 3085 ke,
duily at 2M5Z. New uppointees: KYUBV wus FC' for
Winnebigo County, KORIZ ax EC for Oneida Clounty,
Renewed appointments: WOINLI s ORS. WOMW Q has
o new Ranger. WOHHX has installed new v.h.t. equip-
ment. New 1w Baraboo is WNOIILL., FMT pesnylts: \WO-
REP 35.7 p.p.m. and WOILEF'K 74,6 p.p.m. WONLJ mll he
operating from Prince Edward Island Sept. 24-30. \W9-
‘\\() aguin topped the (OOx 1n Wisconsin with 175 no-
b in June, WIONT reevived RATT and W,
ificates 1or Armed Forees Duy., Our new RM, Wy-
I\QB says the WIN needs more good e.w, aperutors and
a return of the old-time winners, WASCWU and W .A0-
ESX have graduasted from Novice to Generai, W9
awards No. & and 9 went to WENAN (the first out-of-
state station to win) and WIOKN, KYBLN is now re-
ceiving on un 5X-96, The Milwinkee AREC ussisted m
the Fourth of July Parade, WISZR is leaving Wisconsin
for Washington, D.CL. and then overseas, Net reports:
WIN, 135 oHered, 18 cleared by 212 stations: WSBN.
%67 oftered. 637 cleared Ly Y67 xtutions; BEN 521 of-
fered, 322 cleared hy 933 stutions, BPL for June traftic
went to WIDYG and KIIMR. Tratlic: (Juney KIIMR
636, WIDYG 566, WOAOTW 362. WOSAA 259, WOC'XNY 224,
KIGSC 146, KK9IME 122, WAIAKE 76. WOVHP 45, W9-
HHX {42, WIKQB 39, K9RLN 33. \WONRP 35. \WWIUOBE

(Cantinued on page 102




NEW HEATHKIT
SOLID-STATE
POWER SUPPLIES

FOR ALL HAM TRANSCEI

HP-13

NEW DC ‘‘MOBILE' POWER SUPPLY: Furnishes
all power required by Heathkit and other makes of SSB
transceivers and mobile gear. Features encapsulfated high-
ethciency ‘‘Deltamax-core’ toroidal transtormer, power
switching transistors, silicon rectifiers, circuit breaker pro-
tection, and relay control of primary power. 1500 cps
switching frequency tor low ripple output, excellent dy-
namic regulation.

Kit HP-13...7 Ibs,,..no money down...$6 mo...........$59.95

NEW AC POWER SUPPLY: Converts mobile gear
to fixed-station operation in minutes. Furnishes HV, LV,
bias, and fitament power. Excellent dynamic regulation and
extremely low AC ripple tor optimum performance. Fea-
tures long-life silicon rectifiers. provision for remote switch-
ing and fused line plug. Complete instructions for use with
Heathkit and other SSB gear.

Kit HP-23...18 Ibs....no money down, $5 mo............$39.95

FREE CATALOG
Send for your copy today! Fully

Choose from the world's big-
gest selection of quality ham
gear...‘“Mobile' ..."Fixed"
... and Accessories/

illustrates over 250 different
kits at savings of 50% or more!

e maannann

amncasssncmcasmasesenny

Interlor

SPECIFICATIONS~Input voltage: 12 to 14 volts DC. Input current:
28 amperes maximum with tull load, High voltage output: 800 volts
NC, no load; 750 volts DC @ 250 ma. AC ripple, less than 1% @ 250 ma;
Duty Cycle, 150 ma continuous; 150 to 300 ma @ Su%. Low voltage
output: (high tap) 310 volts DC, no load; 300 volts DC @ 150 ma. (low
tap) 265 volts DC, no load; 250 volts DC @ 150 ma. AC ripple, less than
LUb% @ 150 ma, Continuous duty cycle, to 175 ma, Adjustable bias
voltage: —40 to —130 volts DC @ 20 ma max. Duty cycle, continuous.
Dimensions: /%" W x 7)4° L x 273 D, All voltages referenced at 13
VDC input.

taterior

SPECIFICATIONS—-Power requirements: 120 volts AC, 50-50 cycles,
550 watts maximum, High voltage output: 820 volts DC, no load; 700
voits DC @ 250 ma, AC ripple: Less than 1% @ 250 ma. Duty cycle:
150 ma continuous, 150 ma to 300 ma @ 50%. Low voltage output:
(High Tap) 350 voits DC, no load; 300 volts DC @ 150 ma. (Low Tap) 275
volts DC, no load; 250 volts DC @ 100 ma. Less than .05% AC ripple @
150 ma, continuous duty to 175 ma. Fixed bias: —130 voits DC, no load;
~-100 volts DC @ 30 ma. Adjustable bias: —40to —80 volts DC @ 1 ma
maximum. Less than ,5% AC ripple. Continuous duty to 20 ma, Fila-
ment voltage: 6.3V, AC @ 11 amps; 12.6 V. AC @ 5.5 amps. Dimen-
sions: 9° L x 43%° W x 8%° H,

HEATH COMPANY, BENTON HARBOR 9, MICHIGAN
(O Enclosed Is $39.95 plus postage; please send HP-23

AC Power Supply
) Enclosed Is $59.95 plus postage; please send HP-13

DC Power Supply

{3 Please send me free Heathkit catalog.

NAME

(Please print)
ADDRESS
CITY ZONE STATE

Prices & specitications subject to change without notice.
Export prices slightly higher,

sunn
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31, WOHPC 21, KOGDF 20. WOOTT, 19, KODOL 17, K9-
LGU 17, K9CJP 16, WOUKR 15, K9GUT 13, WOVIK 9,
W9\I“Q 8, WASESP 7. W9APB 6, K9ZMU 6. WOONT 3,
KIOFPM 2. (May) KOGDF 2{, KIYPT 14, WAIBKK 10,
WAIESP 2.

DAKOTA DIVISION

NORTH DAKOTA—SCM. Harold A, Wengel, WO-
HVA—SEC: WOCAQ. PAMs; KOTYY 75 meters, WO -
OEL 160. WOCAQ has been doing some huilding and
came up with n new amplifier. New appointments ave
KOMHB ax OO and WQEOEL uy PAM for the
160-Meter Net. KOGGI had a picnic at his farm for
area hams and about 150 hams and their families turned
out for the fun. A good time was had by aull. The 73-
Meter Fone Net reports 23 sessions with a total of 378
check-ins, max, 29, min. 10, 50 pieces of tormal trathic
and 65 informals were handled with 15 relays. Traftic:
. WOYCL 26, KOGGI 11, WOCAQ 10,
. WAQAVS '8, WADAYL' 8, KOFRP R,

WOPHC 4, WAGAYM 2.

SOUTH DAKOTA—SCM, J. W. Sikorski, WORRN—
SEC: WOSCT. The Black Hills ARC 2-Meter Naot
meets every Wed, and Sun. at 2000 (MST) on 147.6 Me.
KOCXL has a 2-meter mobile in his VW. ‘There’s a
new Ranger at WOBLK, and WOSVI has a new Halli-
vratters 150SSB. WAOCWW and WAQCWX have moved
into a new home. WOSCT turned in his 458th consecutive
report uy SEC and has never been late. WOZWY/Q,
ovperating from Newton Hills, set new rtecords for the
nuinber of stations worked, WAQPCXB received his
Technician Class ticket. WOCTUC is spending the sum-
mer in Canada, \\urlu.mz with a balloon-~ I'umdnng re-
zearch team. Traffic: WOSCT 499, KOVYY 116, Ko)-
GSY 113, WODVB 108 KOBMQ 57. WOZWL 26. KO-
BSW 16, KOZTV 13, KQYJF 12, KOKOY 8. \WAOCKH
8, KOZKJ 6, KOTXW 5. WAYVF 4, hOZBJ 4, KO-
liQD 3. WAQAGD 2, WAOAOY 2, hOJGM . KOJHJ

, WOZLS 2, W AV)-\RZI WOOFP 1.

MINNESOTA—SCM,

\ Helen Mejdrich, WEOPX
~-Axst, SCM:

Emerson Mejdrich, WORIQ. SEC: KO-
KEQ. RMs: KOZRD, KOIJU., PAMs: WOGCR. WO-
H_RY MSSB PAM: WOHEN. ’\ppomkment< issned are
KOMGT as ORS; KYGPI and KOZRD as OPSs:
WOHEN as PAM for the 8.5.B. Net; J\D\ PJ as PAM
for MSPN. Dakota Division Director WOBUO spake
on incentive licensing ut the June weeting of the Man-
kato Area Radio (“lub, FD messages were received from
KOQIK/@, WOMBD/@, KOTLF/(, WAOQASC/O), WO-
REA/O, KOCRO/O, WOLUX/Q. KOVXW/!0O, KO-
ZXE/Q and WOLCN/9. OO WOTIV cited & vinlations,
OO WOTWNMA placed in Class | in the recent FMT. RM
KOZRD reports increased QNI and traflic in her slow-
»peed e.w. net (MJIN), inciuding a roll call of 9 Novires.
All hams are invited to participate. Many thanks nnd
ood wishes to our retiing PAM. WOGCR. Clarry’s
st report shows QNI 1056, QTC 319 for 30 s ns.
WOOPX and WORIQ attended the Itasca Radio (‘lub
Picnic and had a wmost enjoyable evening. Hams gradu-
ating from high school: KOPWQ, who is studving un-
der a Minn. Heart Assn. Fellowship at the Mayo Clinic
in the field of science, KOVXW, who plans to eontinue
in electronies, KGUKL. who will enter the Navy Sub
service, WAQFAM, who will study law. New Ceneral
(lass licensee WAGEGT uses Pacemalker. 2R. TH-7
and 40-meter dipole. (VBS WAQDIE has a new I'X-100
and is “o'rl\mz =ltmrt \k:p\Jun 28 Me. WOARJZ has heen
giving_code practice to Novices WNOFTRK, WANQPGAC
and WNOFCJ. How about fixing up that so-su fn)?ennn
situation now while the warm breezes hlow and trv to
include vne for 160 meters to combat that long skip
problem? WOZTJ, WOSV and WOFEYW are Silent
Kevs. Traflic: WAQARA 291, WAQBYO 214, WOHEN
148, ROLJU 75, WOOPX 66, KOJKI 62, WAODGW £3.
KOZKK 53, WAQASC 47, WOKYG 45, WAOMARU 41.
KOZRD 40, WOUMX 37, KOIHD 35 WOGCR 34,
KOMI7 33, KOMGT 31, KGVPJ 31, OJFV 26, WO-
YHR 26, WOBUO 21. KOUXQ 20, KOJYJ 19, Wi0-
NSH 18, KOICG 17, WORIQ 14, KOLWK 13. KO-
IKU/O 12, WGTHY 10, WAQCPW 9, IxDFLT 8, WO-
‘}{’(I)\IQZIRNCBQ)II‘S 6, WAGDBW 3, KOWWY 3. KOZRC 3,

DELTA DIVISION

ARKANSAS—Acting SCM, Curtis R. Wllhams W5-
DTR—SEC: WSKRO. PAM: K5SGG, RM: KSTYW.
New appointees are K5SGG as PAM/OPS/ ORS K5-
KQD as EC of Mississippi County, WASBDM ux EC of
Union County, K5GKQ as KC of Faulkner Clounty,
WASCAG as EC of Baxter and Marion C'ounites, K3-
GTN as ORS/0OPS. K5TCK as ORS/OPS, WA5AVO0
and WASAID as ORSs. The South Arkansas ARC re-
r(;;mtlv handled traffic Im a C'evebra] Palsy Telethon., I'D
esxages were received from WASGRO, K5AKS, WAs-
FMC and W5YM. WASEKA can now work 20 and 10
meters with his new autennas. The Arkansas Kmergency
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[Fone Net meets on 3885 ke. at 1200 GMT und had 1145
cheek-1ns and passed 126 pieces of traffic in 25 sessiong
for the month. The Arkansas (.W. Net (OZK) meets
on 3790 ke. at 0100 CMT and needs more operators.
During severe weather warmngs the Arkansas \Weather
Net. meeis on 3990 ke, WSABE is moving to s new lo-
cation so he can get up some better antennas. \WIPHR/5
has started to heln with (VZK again. KS5CQP is tl\e new
net manager of CCAREN. W5KRO’s new QTH is 124
Harrell, Hot Springs. Make your tratlic handling ervors
hefore an emergency; originate and handle more trathic
regularly. K5GKN veports that the (sceola ARC has
12 members with W5ZZY ax president, Traffie: WA5-
AVO/5 409, WSDTR 104, K5SGG 38, WSHPL 19. WA5-
EEA 14, WS5CUK 12, K5TCK 11, WASBQL 9. WSFML
7. K5ICH 7. WASAMM 5, K5WSS 5, K5GKQ 4. WA5-
CAG 3, KSTYW 3, WASAID 2.

LOUISIANA—SCM, Thomas J. Margavi, WSFMO—
News of the passing_of KSCEG and K5VHJ was re-
ceived in June. June Field Day must have been u great
sneecess judging from the mescages received from W5-
YMY/5, K5SVE/5. W5UK/5, KSHHU/5, K5WOD/5 and
K5CDC/5. After reading a long letter from WASBQA,
it seems like he has hecome NX-minded. K5CIT won
Lboth first and second prizes at the Biloxi Hamfest, K5-
KQG is now perinanently located in Houma, La. WS$-
JIB had some eyeball Q8Os with some Wis, WSHHA
ix busy on AF MARS and RTTY. K5S5YET operatedl
from the Ray Seout camp at Kdgewood, La. K5TJG
hus been appointed Q). K5PGS was active during FD,
That Jefferson ARC Steakout really was a great suc-
rexg, KSKMG, Beauregard Parish FC, i busy forming
an Emergency Net. KSTLMV and KSCRD are his assist-
xnts. KSQXV has a nice traflic count despite his desire
to slow down. W5CEZ ix back home after a vacation,
Bay Seout Camp trip and swinming in the Gulf. W§-
ITF and WSSKW have their hands full handling traffic
for the Scouts ut the camp. There ix no land line sn
ull traflic is by ham radio. W5EA has his ART-13 go-
ing. WAKAT raised his 2-meter beam to 85 feet with
outstanding results. K5BIB has heen appointed 00,
KAKQG. an OPS, has bheen appointed 0O. KSPME ix
pounding brass at sea. K5CME takes part in the ARRL
I‘requency Measuring Tests with hetter results all the
time. Those participating in the latest test included
WSEM, KSKQG, KSTJG and \WAFMO. Traflic: \WSITF
243, IK5QXV 195, K5PGS 129. W5SKW 120, KSARH 104,
WSCEZ 95, KSKMG 60, W5MXQ 47, WS5SHNS 33, K5-
YET 26, K50KR 25, WSEA 12, K5GKIX 8, K3TJG 5.
K5FYT 4. K5MOJ 2.

MISSISSIPPI—SCAM, 8. H. Hairston, WSEMM—
W5JDF reportx that Aberdnen is forming a_ #-meter net
with his mohile *'sixer” and KSKSK as fixed station.
K5RUO is having good Inek specializing in South
American traflic. ' KS5GAD has a new Harvey-Wells
TBS-50D. Columbug has two new amateurs; WASHER
and KSZNH, Welcome, fellows. The rnhunbm Club
had a fine B-B-Q and also has several new hams in
the cinh, K5AFO i~ the new net manager for the Misx,
Magnolia Net, Glad to hear WASAIY on the air and
handling trafie. W5V0OO. KSHKE and K5CIT/S are «o-
ing a gond job with their new &R-150s, WASDMI/S ix
now mobile with a fine signal. WOINMIKI/5 is on SSN with
a 20-7. KSCTT is building a fine lineur, Congratulations
to KS5VHE, juct married. W5S5LWQ is on 8 meters. New
appointment: K5FNV as EC for Noxubee (‘o, Traftfic:
WSIDF 176, K5AFO 16, K5IHQ 13, KSRUOQ 13, WAS-
GEK 12, K5GVV 11, K5PPI 11, WASAIY 9, K5DZE 6,
K5GAD 6, \WWSRTM 2. K5YTA 2.

TENNESSEE—SCM, David . Goggio. W40GG—
SEC: W4WBEK. RMs: W40QG and W4ZJY. PAMs: K4-
WWQ and TWA4AIS. New appointments: K4IJTIO as
Marion Clonnty EC, WATXX us ew., 00, WA4AIS ux
PAM for East Tenn Net. Net reports for June

Sex- Aver-
Net Freq. Time  Daps sons QTC QNI age
TSSN 3980 1900C¢ M-Sat. 25 144 634 25
FTPN 3980 0640E M-Tri. 20 38 414 21
‘I'N 3635 1900C M -Sat. 25 98 158 1)
Field Dayv messages were received from Chattanonga,

Kingsport. Knoxville, Memphis. Nashville, Newport,
Oak Ridge, Paris, Shelbyville and Whitehaven. 160 me-
ters for state change: 1800, 25 ke., 200 watts dav, 50
night: 1975-2000 ke. 100 watts day. 25 night. At Chat-
tanooga 1 meeting to hear Delta Division Direc ‘tor W5-
MUG auttracted X0 interested in the new ARRL incen-
tive licensing proposals. The RAC of Knoxville set up
a elub house huilding fund and reports # fine furnout
at the AF MARS Picnic. The Mid-Soauth V.H.F. Club
reports the YL Net on 503 Tue. at 9 e Charter
members include WATFU, W4UDQ, K4UCB, K4IHL
and others. The MARA hLad over 100 applications for its
radio school, OES WAJEPY worked every call district
and T countries dnring the v.h.f. openings in May., The
(Continued on puye 104)




or Reliable Broadband Performance on 13 thru 30 Mc... '

Hy-Gain's Model L.P-13/30 is a logarithmic periodic array of cen-
ter fed dipoles designed for the 13 through 30 megacycle frequency
range. The geometry of the L.LP-13/30 is such that the input im-
pedance and the free-space radiation pattern vary periodically
with the logarithm of the frequency. Variation of these character-
istics over a period is small. Therefore, the variation for all periods
is small with the result that outstanding broadband performance
is achieved.

Flectrically and mechanically, the [.P-13/30 has proven extremely
reliable in varinus applications throughout the world. Because of
its low cross-sectional configuration, it is very easily rotated.

SPECIFICATION SUMMARY
Frequency Range... veecoo 13 thru 30 mc.
Power Capabilities .. . .5 KW continuous wave
8db average over isotropic
. Less than 2:1

Input Impedance
Boom Length ..
Turning Radius
Longest Element .....
Total Number of Efements ..
Net Weight (Incl. Boom to Mast Assembly)..
Max. Wind Velocity for Survival (no ice) .....
Max. Wind Velocity for Survival (V2" ice)

ROTATE LARGE ANTENNA ARRAYS THE HY-GAIN WAY

with } wﬁq qalns Model
: - RBX-S

Hy-Gain's lightweight, compact Mod-
el RBX-5 is a heavy duty azimuth ro-
tating system designed to rotate and
hald large communication antenna
arrays. The system 1s supplied com-
plete with rotator; control umt in-
cluding directional rotation switch,
master off/on switch, and Selsyn oper-
ated azimuth indicator; and. univer-
sal mounting hrackets for just about
any type of mounting application.

SPECIFICATION SUMMARY

Overall Dimensions... . 22"x15"x12%" high
Total Welght . oo iciiiceceer e 151 Ibs.
Rotating Torgue ... .. 9,000 inch pounds minimum at
output shaft

Braking Torque ......... Tested to 23,000 inch pounds with-
out failure

Velocntv .96 RPM at 60 cycles per sec. A.C. motor operation
RPM at 50 cycles pet sec. A C. motor operation

Total Motor Reducton ....... ... 1800 to 1
Output Shaft Travel .. 360 degrees (optional continuous)
Acceleration ......... 1.9 sec. to .96 RPM with 3,000 inch
pound load

Time Required to Stop and
Initiate Reverse Movement .. 1.8 sec to .96 RPM with
3,000 inch pound load

Motor ...... .. Ya HP Electric with drip-proof ball bearings
Motor Windings ...... Reversible, series wound with starting
winding

Operating VoItage ..............cccoiiiiiieieceeani. 105/125 V
Operating Current ... 4.2 amp., 49 to 61 cycles per sec.,
single phase

Power Consumption ...........ccceereeeeinincrsinnee.. 483 watts

Write, Wire or Phone for Complete Technical Data Reports

HY-GAIN ANTENNA PRODUCTS CORPORATION 8418 N.E Highway 6, Lincoln, Nebraska
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3,600,000 +
Copies!

}4 best seller indeed! Total recorded
distribution of THE radio amateur's HAND-
BOOK passed the 3.6 Meg mark as the
40th Edition, First Printing, approached
a sellout! A technical book has to be out-
standing to merit such astronomical success.
And the 1963 Edition is better than ever.
The “standard manual of amateur radio
communication,” it's packed with informa-
tion useful to the amateur and professional
alike.

LI

7ransmiﬂing, receiving, phone, cw.,
v.h.f., uh.f.,, mobile, antennas, construction,
transistors, semiconductors, vacuum tubes,
FM, AM, SSB . . . THE HANDBOOK cov-
ers all these and more. Keep abreast of
developments. Pick up your copy of
ARRL’s handy HANDBOOK now!

$3-:50 .o

$4.00 U.S. Possessions and Canada

$ 5.00 clsewhere

Clothbound Edition
$6.00 U.S.A,, Possessions and Canada

$6.50 elsewhere

THE AMERICAN RADIO
RELAY LEAGUE

NEWINGTON 11, CONNECTICUT
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Delta RC held successful hamfest and ¥ield Duay op-
erapions, W4FX still is handling tratic on 40-meter c.w.
Tenn, (.\W. Net certifieates were jssued to WASGAXN,
WAKAT, WAIMCC. WHNMXF, W0GG, K4OUK, W4-
PHW, K2WUG and W4ZJIY, Make plans now to attend
the Clanvention to he held Nov, 29-30 at Latayette, La.
Caming events: The V.H.F. QRO party Sept. 14-15.
Additional openings tor Oflicial Ohserver are availuble
ax a result of new ARRL proposals, lFour vears experi-
ence is required, Traflie: WHZ]Y 579, W4ODR 353, W4-
RMJ 318, WHPQP 229, W4KAT 106, WHOGG 103, W4-
MXE 90, WIOVG 44, WALATNX 40, WALGLS 40, K4-
WWQ 26, W4VTS 24, W4LLJ 19, WA4AIS 18, WALIHG
18, W4WRBK 17, R4JIG 16, K4JXG 14, K4EWT 12, Wd-
HHQ 11, W40QG 10, W4ZAC 10, WA4DBG 9. K4OUK
9, WAFMT R, K48TR 8. W4DQK 6. K4MIF 6, KiCPC
5, WAYLPH 5, K4NRZ 5, K4PYH 5, K4AAE 4, W4CAT
4. WAIHRG 4, WHWBY 4, WA4GAX 3, WALIRX 2,
K4NZN 2. WISGI 2, WYYEL 2.

GREAT LAKES DIVISION

KENTUCKY—SCM, Elmer G. Leachman, W4BEW—
SEC: WATFK., PAMs: W4SZB, K4k(J, W{BEJ. V.H.I".
PAM: IK4LOA, RA: W4CDA, Asst RM: K4NYO. R
(KNN): WAJAPU. KYN w.b.) reports (NI 268,
QTC 52, karly morning KPN reports 20 sessions, QNI
280, QTC 34, 10 stutes reporting in, Our SEC has re-
turned from an extensive tour of the west, Sorry to
learn of W4SZB's illness, Harry is owr faithful morning
PAM for KPN. W4CDA is working on a new design
for the station and wmotenna system tor his new home.
W4USE submitted &« veport  indicating outstanding
AREC und RACES organization in the Louisville area,
Eventually it will he composed of five sections, $3.6-
Me. fou; 50.68-Me. am.; 0-meter ss.b.: 2 meters,
mode to he determined. and RTTY. All nets have c.w.
t'.upah]htv The Louisville Chapter ix fully u.negrated
and 4ZQQ makes the following report in part, "“'Che

Luouisville Chapter of the American Red ('ross, with
K4ZQQ as chauman of commnnications, has now pur-
chased and installed the S§/Line with a k.w. (P.E.P.)

linear {inal. aud using o Hyv-Gain Hytower dmonna m-
stalled on the roof of the Chapter House, This equip-
ment, together with u 250-watt ti-meter f.m. rig op-
erating at 53.6 Mec. und a Gonset G-50 on 6-meter a.m.
at 50.63 Me., places the C *hapter in good shape =o ftur
as communications may be required 1n any kind of dis-
wster ar emergency that ey oceur. with the Niline for
the long hauls and the two s-weter rigs for work with-

a tifty mile radius.” ‘Trathe: WABYG 572, K4VDN
l‘JJ K4KWQ 133. W{LUSE o, WHCDA 64, \\ A4LCH 45,
K4ZQQ 37, K4VDO 21, W A0CQG 20 W -\4IQR 14, W4-
KJP 14, WAMEKK 12, W 84!‘“\11 11, K4LOX 8, K4TQZ
8, 1{4\'7[16 K4SWL 5, K4YCRB 3

CHIGAN—SCM, Ralph P, Thetreau, \W8FX—SEC:
“’8L()\ RMs: \\xM,.l \\ S8INJ. WEEWQ, KREMQ.
PAMs: WECQU, KSLQA. V.H.F./PAM: “BPT Ap-
pointmentx: W8ARQ, WERWK. W 8ZHB as KCs; K&-
OVJ as (0); KSKLY as OBS; K8TDJ us

’;J

S; K8-
GID. KSLQA, WSQPO and K8VDA as OPSs, New ofti-
cers: Metropolitan Rugchewers Club— K8PUS, pres.;
WASGJIM, vice-pres.; IK80JT, treas,: K8UXY. necy.:
K8WTU, BEWMH and WASFNR. Loardmen. The club
meets the lst Sun. of each month at Tukewoud IHouse
at 2000 GMT, wund the meinbers are interested in handi-
capped people ax hams, Many Michigan clubs did not
get 'D message credit because they were not sent or
delivered in proper form. W8HA lost his Dad, who was
87, Culhoun ARC now has the enll WAMEF. Hillsdale
ARC Sparcs suys “Maybe they ought to permit only
S.S.B. phone on 160-2 meters. ‘Tlus would be a real step
forward,” K8EZD got his \Muster’s Degree and now x
working for Collins on the Apollo Moon shot. WASCDL
is recovering from open-heurt surgery. K8TDJ has tak-
en over us editor of (:R\R&c R, !\erv XYL
should he made to vead “FD from a Woman's Point of
View"' in the MCRC hulletin! W8NAN made the **\Wkd
99 Wisc” wward, Congrats to the Metro, Ragchewers on
its newspaper publicity, Ts it teue that Catalpa CARS
News is being rhswntmued? From Central Michigan
ARC Scope: WEETU says, “1f we dont uxe our 10- and
15-meter bands, we'll sure lose ’‘em, WASDZP made
General, and K8HLR made ('P-35, \W&SKI is back from
a 17-day trip to Eire and the RSGB. KSGOU RPLs
agnain. WSBEZ macde a trip in a compact, with ¥ jr.
operators and the XYL. The new Post Office Depart-
ment ZIP code should be in radiogram address where
there's » vhance mail delivery is required. \WW8QBE and
IK8OID are father and son. New oflicers of the Michi-
gan Six_Meter Club are K8BOU, pres.; K8TCL. vice-
pres.; K8JGF, secy, K8LUY. treas, There still are
many “mentally lazy’ lwuns who claim they **eannot”
figure (WMT. Remember for Michigan, 7 p.y. FST is
0000/2400. ‘I'ratiic: (June) K8GOU 566, W8QFO 274. K8-
NJW 221, K8KMQ 183, WASDZP 146, WSELW 100, WAS-

ENO 93. K8LNE 90, \WW8REZ 53, WABASV 78, W8DSWY
77, K8BYX 66, K8YAY 66, WSFWQ 51, WSFX 45, IK&-

(C'ontinued on puge 1U6)




Build
This...

AOC 2-METER-CONVERTER

A COMPLETE KIT USING INTERNATIONAL PREWIRED AOC UNITS

e 2 RF STAGES
e 3 DB NOISE FIGURE | e e

Everything that you need for building a 2-meter
converter with international Add-0On-Circuits.
Simple step-by-step instructions show you how to
assemble the factory prewired units. Now . . .
packaged in kit form for easy construction!

The converter kit includes input circuit, nuvistor
grounded grid preamplifier, nuvistor/cascode pre=
amplifier, innerstage coupling coil, mixer, IF out-
put coil, oscillator tuning coil, oscillator, power
connectors, hookup wire, special molded cables,
hardware, and cases. Specify IF desired when
ordering.

In addition . . . the A O C units in your converter
are designed so that each circuit may be re- A O C units may be used to build receivers, trans-
moved for modification or change. At a later mitters, or other gear. For complete details of
date . . . the same circuits may be used to available AOC units write International today!
construct other electronic equipment. You never
discard an Add-On-Circuit because of obsolescence. 2-Meter Converter, Complete ... ... $59.50

BUILD WITH INTERNATIONAL AOC AND YOUR EQUIPMENT WILL NEVER BE OBSOLETE

R I I A A N I I A ST ST I ST I N S AP S I

International Crystal Mfg. Co., Inc
18 North Lee

Oklahoma City, Oklahoma

Please rush details on A O C units.

Name.
Address.

City. Zone....State_ .

) CITY’,‘“OKLAHOMA

seecsecsscrssrenrensane
® e cessesessesensetsnnne

R R R R R I A I A A I I A A T A A I AT S )
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“Fastest way to learn code °
' RIDER
S OUND-n-_SIGHT

CODE COURSE
lives Up to its name in

U. S. Coast Guard Test

“We have found the Ruier Sound-N-Sight Code
Coursge to be a succesaful training method. We are
currently employzng this method with modifications
to fit our training requirements. We have found
that thig method of teaching code saves an appreci-
able amount of time in our training program.” Thus
stated the Commanding Officer, U. S. Coast Guard
Training Station, Groton, Connecticut . . . Proof
once again that the Rider SOUND-N-SIGHT
CODE COURSE is the easiest, fastest way ever
developed to learn code.

The NAVY TIMES gives details of ‘the successful
Joast Guard test that led to the adoption, at the
Coast Guard Groton, Conn. Training Station. “The
Army at Ft: Monmouth, New Jersey, adopted the
radio course. The Coast Guard was impressed with
the Army results and gave the method a try ...
According to the Coast Guard trial runs, the men
taught by the new method take a lead immediately
in building speed and remain ahead by nearly 100%
throughout.”

“After 30 hours for example, the first experimental
group averaged-19 words per minute, the second
averaged 16.9 and the third 18.5. Men in the first
class under the old method were clocked at 9 words
per minute at this point and those in the second
had 9.4 words, There was no comparison in the
third class, since all were on the new method.”

HERE'S WHY YOU LEARN FASTER WITH THE
RIDER SOUND-N-SIGHT COURSE

applies Reinforced Learning—psychological principle,

[ ]
proved successful by Armed Forces.

® uses LP records to teach you to hear signal pattern core
rectly and identify it—how to transmit.

©® uses identification *‘flash’ curds to teach you the core
rect letter association with each signal pattern.

@ has ‘‘check yourself” progress charts,

«. . plus an imaginary instructor (in complete and novice

courses) provides correct answers to speed code learning.

Many people have learned to receive 5 words per minute

within 914 hours. Eliminates code plateau barrier!

3 INDIVIDUAL COURSES — There's one for you

COMPLETE COURSE (0-20 words per minute) —Six 10# LP
records (192 minutes of recording, 28 recordings), 47
identification cards, book #REC-020, $15.95.

NOVICE COURSE (0-8 words per minute) —Thred 10” LP
records (Y6 minutes of recording, 28 recordings), 47
identification cards, book #REC-08, $9.50.

ADVANCED COURSE (9-20 words per minute)—Three 10%
LP records, (96 minutes of recording, 28°recordings),
‘book $REC-920, $8.95,

Rider has many titles that spell more amateur radio en<
joyment—GETTING STARTED IN AMATEUR RADIO,
BUILDING THE AMATEUR RADIO STATION
RADIO OPERATORS LICENSE Q & A MANUAL 6th
EDITION—to name just a few, They're available at book
stores or electronic distributors, or order direct. Write for
new 1963 catalog. Prices subject to change without notice,

JOHN F. RIDER PUBLISHER INC.
A division of Hayden Publishing Co.,Inc.
850 Third Avenue, New York 22, N. Y.

NHC 25, WASEFC 24, KRTFE 24, K827V 23, W8HKT

20, \WWSRTN 17, W8TBP 17, K8VDA 15, K8QLL 13. W8-

URS 13, K8CIP 10, WSDSE 10. WSIXJ 10, WSEU 9,

KS8HLR 8, K8JED 8, KXOTA ¥ W8AUD 6, W8ZLK 6,

\\’NS(.:LN 5. WSEMD 4. WSILP 4 WS8ZHR 4, KQSGJD
, K8L0Z 2. (May) K8YAY 20, K8CKD 9, \W8AHV 6

OHIO—SCM, Wilson E. Weckel, W8AL—Asst, SCM:

!, Frickson, W8SDAE, SEC: W8HNP. RMs: 8-
BzZX, WRDAE. W8IEP and KSONQ. PAMs: W8VZ,
K8BAP and K8UBK. Your SCM attended the North-
east Ohio V HF Ciroups’ Hamfest/Pienic which drew
about 500 (m 312 of them amateurs, 150 mobile
check-ins, CP won a 6fi-tt, Fzeway crank-up tow-
er, hBORG a Clegg 9ver, WWASDRX u Clegg 9%er, W8-
WRH o 2-meter converter. K8LDG a 17-104 mike, I§-
KTNM a 2-meter beun and K8IGT a #-meter beam. The
Holmes County ARC was organized und elected 18-
ZMV, pres.: WARAUK, vice-pres.; WARAOK. SOV, -
treas,; KSKDR and K8RPO, trustees. KEMTI received
his amateur Extra Class lwcense. The Six Meter No-
wads' The Amateur Frtro states that KNSYMG left
for Ohio State U, and the club held a hidden trans-
mitter hunt. Clincinnati ARA'S The Mike & Key says
the telephone company presented the Telstar Story
with’ pictures. Parma RC's P.R.C. Bulletin tells us that
WBLYO tald about the conunervial eommunication sut-
elite Telstar and K8DHX retiimed after 13 months in
S. Korea with the Air Force, Davton ARA's R-F (ar-
ccer informs us that WASAUQ puve s mindown and
demonstration of sutellite communications und told of
mauny wonderful openings nn 6 meters. K8BXT sent this
news in: WTC rcertificates were sent to KBOAS, WAS-
BBG und WA8CAJ; K8BXT und IK80RG are mobile
on 2 and 6 meters using Polveom 628 transceivers:
WASEEH is on s.xh. with a Pucemaker; K8ZNB hos a
new NCX-3 und K8ORG has u new (‘Inzg Wler. Find-
layv RC’sx IWRFT News states that WASGXF still is con-
fined to the hospital, The ARC of the Ohio State ('ni-
versity’s W8LT ILog veports that W8VPW has a new
Seneca, K8GHJT has a new 75A-4 und club officers start-
ing this fall are |\8GHJ pres.: K8TDR, vice-pres.;
AMel  Rooch. see K8RLS, treas. Warren ARA'
Q-Mateh tells ux the members voted on new rules and
regulations, » group of club, members attended the G.E.
Amateur Night at Nela Park in Cleveland and the
Trumbull County Ham Directory iz being mailed. 8-
FIF, W8NJJ and WASEEH were on vacation. K8DDB
vacationed in Arizona. Toleda’s Ham Shack (Jossip says
that KRLFG is the proud father of » bhaby boy and
KSNCS received his Ist-ciass commercial license, K8-
VGL received his General (flass license, Appointments
made in June were W8SJX as EC, W8GKU asx OO and
WASAME asx OFS. W8UPH and KS8PBE made the BPL
in June, WBAL rveceived Cardinal ED,C und B, C'ar-
dinal Cities and C'ardinal Novices certificates, \W8TBL
joined Silent Kevs. \WWN8s TZF, IZP, IZR. 1ZS, JAB,
JAG, JAG, JAL JAJ, JAK. JAL, JAM and JAN gradu-
ated from the Canton ARC code and theory classes
and vecerved their Novice (lass licenses, KZ5CS, KZ5-
RS, WIRCJ and WI1ZEN visited the Canton Club meet-
ing. WA8AJZ received his QRP membership and an
award for placing third in the (ia. contest, Massillon
ARC elected WSNWR, pres.: W8VYU, vice-pres.; K8-
7ZBY, zecy.-treas. WBANQ reports the Kastshore V.H.F.
Rmho Ciub hax a Clusheratt 6-meter heam up %5 feet.
Traffic: (June) WSUPH 970, K8PBE 564, WASCXY 413,
KSLGA 285, KDIU 273. WECHT 194, WASAJZ 170. K8-
UBK 124, X8MTI 97, W8RZX 95, W&RO 86. W8Q('lI 72,
K8RXD 63, KSLGB 55, WA8AWY 48, WASBOV 43. W8~
CXNM 40, WBECR 40, WB8AT 28, WRDAE 29, WSLZE 20,
WASBZR 18, K8BNL 15, WSLT 15, K8ONQ 15. W8DIH
12, W8OTIU 8. K8DGG 5. KRVGL 5, K8PRZ 4, K8EKG
3, K8PJH 2. (May) WRCHT 440. \W8RO 93, K8DDG 85,
K8MTT 22, (Apr,) K8MTI 46. (Mar.) KEMTI 45.

HUDSON DIVISION

EASTERN NEW YORK—SCM, George W. Tracy,
W2EFU—SFC: W2KGC. R : W2PHX and K2QJL.
PAM: W2IJG. Section nets: NYS on 3670 ke. nightly at
0000 GMT: NYSPTEN on 3925 ke, nightly at 2300
GMT; ESS on 350 ke, nightly at 2300 GMT: MHOT
(Noviee) on 37168 ke, Sut. at 1800 GMT; Inter-club on
28,600 ke. 'Mon. at 0130 GMT; Emprzenﬂ (loordinators
on 146550 ke. Fri, at 0015 (SMT. Endorsements: K2-
SIN as OPS, WA2HGB as ORS and WA2LOJ ax (OBS,
New officers of the Schenectady Club |nrl|1de IK20NT,
pres.: \W2DAG. vice-pres.; \W2AZH. secy.: WA2T
treas,: K20IC., WA2CGD, ‘W2KBS and kZHN\\ diree-
tors. The winner of the Broughton Award for meri-
torius service was W20DC, Speakers at the Westchester
Club were Director W2KR and Viee-Director W2TUK,
The new officers ut Westchester are W2AME, pres.:
WAINRYV, vice-pres.: secv.; K2CIJ, treas,;
W2KGV, W2KEE and K2SJO. directors.  Finld Duy
messnges were received from the Rip Van \Winkle and
Schenectady Clubs phis  W2FBA, who was uperating
with battery power in Albany Connty, The joint hid-

(Continued on page 108)




WHAT'S
MISSING
N

THI3
PIGTURE

Missing —the inevitable operating restrictions found in present-day
“‘No-Knob" amateur equipment.

Hammarlund does not subscribe to the current theory that
Amateur Radio Equipment must be “compact’—with minimum
and over-simplified operating controls. Equipment of this type
is self-limiting—and therefore imposes severe restrictions on
the amateur who wants to be in control —and obtain the best
possible performance under infinitely varied operating condi-
tions. For example, the “pro” might reinsert the carrier off-
center on SSB in order to dodge QRM. (Try to do this on a
“‘no-knob’' receiver).

Hammarlund communications receivers contain the control
functions that can spell the difference between mediocre and
excellent. These include: 1M Variable selectivity regardless of
operating mode M Fast AVC attack— adjustable decay ® Indi-
vidually controlled noise limiter and (optional) IF noise silencer
W Direct reading frequency calibration . . . just to name a few.

Compromises are missing with Hammarlund equipment. We
design and manufacture amateur radio equipment that the nov-
ice can grow with —and the expert will enjoy.

Why buy built-in obsolescence ?

HAMMARLUND

MANUFACTURING COMPANY
frabiored 910 A GIANNINI SCIENTIFIC COMPANY

53 West 23rd Street, New Yotk 10, New York

All-Hammarlund station including the versatile HX-50 SSB exciter,
the new HQ-170A receiver which has eurned an envied and
enviable reputation as the Amateur Band Specialist, and the
“Instant-On’* HXL-1 Linear Amplifier for booming 1500 watt
P.E.P. (twice average DC) performance.
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den transmitter hunt, sponsored by the Westehester und
New Rochelle Cllubs, was won hy K2BVC, with WB2-
GMN and WA2TEQ close behind, K2SJN has heen zn(y-
pointed an . Director uf the division, WA2VGT
now has an NXYL. Congrats to both, WA2DTE is trus-
tee of the fund for the Condon Awavd at the Albany
Club. An illustrated talk on the old Erie Clunal high-
hghted the *tamily night' st the Schenectady ‘lub.
Don't forget, send in those certificates it your appaint-
ment is_due tor renewal, Tratlic: (June) W2THE 210,
WAUZK 204, WA2VYS 163, K2SJN 94, WRB2ZC 76,
WA2PUN 43, \WA2LJM 20, \W2PKY 20. \W2URP 19,
WA2KUL 16, WA2HGB 11. K2DEM 3, (May) W2URP
41,

NEW YORK CiTY AND LONG ISLAND—SCM,
Grorge V. Clooke, Jr., W20RU—SEC: K20VN. IKM:
W2WFL, V.H.F. PAM: W2EW. Section nets: NLI, 3630
ke, at 15300Z nightly: NYCLIPN, 3008 ke, at 22307
uightly: V.H.F, Net, 'Tue.-\WWed.-Thurs, on 145.8 Mec. at
01007 und Fri. through Mon., on 146.25 NMe. ut 0000%;
Mike Farrad on 7238 ke. ut 1700Z; All Service Net at
1900Z on 3925 ke; Q5 Net on 3935 ke, st 21007 daily.
The following stations received BPL eertiheates  for
rzood work in traffic-handling for the month of June:
WA2GPT, K2YMU, WAZEXP, W2MTA, W2EW, WaA2-
TQT und WA2RUE. This SCM wishes to thank ull of
the clubs and groups for the many Field Day messuges,
which demonstrated the ligh interest and experience
wained by such un endeavor. WA2LJY. WB2AKW, WB2-
KUL and WN2FLJ have heen called mto the Navy,
Murines _and  Air Faree and will be QRT here for n
while. K2YMTU has gone <s.b. with a Heath HW-12,
WA2RUE received his (\P-30 certificate. W2GKZ enter-
tuined ZS6WS, who is traveling avound the 11.S.A. these
Jdavs, K2IDB bhax gone mobile with an NCX-3 and
WA2S07 followed st with an SR-150. \W2BO spent 6
weeks mobiling on the West Coasxt and in Alaska and
returned howe with a new Invader 2000 and » Telrex
three-element bhenm. ‘I'he Rockbound ARC is a new
group in  Suffolk  County.  WA2PAIW  received 597
Worked All Monks Awurd, The AREC of Queens has a
new listing, “AREC Century Club,” for signing into
the net one hundred times. For six vears W2PIT, We-
RID, W2KW, W2DAK. OA4] and W4ODI have main-
tained skeds with former snd present members of the
Hrooklyn Radio (b on 14291 ke. Sun. mornings.
WA2GGB runs some interesting skeds on 8 with Wl-
LDEFP8 on seatter, W2DBQ is hack home after u
long hospital visit and is getting back on the air again.
The Long Island 'Tri-Banders ARC wlected WA20FY.
pres,: \WA2ZTV. vice-pres.: XYT. \WA20FY, treas.;
WA2LPV. secy. The club announces the Tri-Randers
Bunny Hunts each month on the 2nd Fri. at 01307
starting at the Jollv Rodger Rest, in Hethpage. K2-
QBW/KIWXC yruduated from M.IT. and entered Har-
vard  Business School for uw  2-vear graduate course
where the KW2M-2 Raph nses will be heard from. WB2-
AV hax gone s.x.b. and has a suiellite up 60 feet, \W2-
MTA received a well-earn ‘C _certiticate for eftort
in the Nutional Tratfic Svstermn Carps, K2KHEK has
started his engineering course nt R.P.I. W2SEU has re-
tnrned to civilian life from the Air Force, WA2TKL
received a WAC iwrtificate. s o new (GSB-201 and an
RCC award, WB2ALE is now attending Cornell. New
~tutions on 220 AMe, are WA2FFB in N.N.J. and W2-
[JEL. the first YL known to work that hand here. 1\2-
EW. V.H.I'. PAM, i~ secking new net members in Nas-
sare and Suttolk C'onnties; contact Hank for particulars.
WB2C'KF now is in Nebraska. \WWA2HIQ econducts codo
practice in Brooklvn on 28.6 Me. hetween 9 and 10 a.n.
lacal time Sun, WA2VKK lhias vecewved un OPS ap-
pointment and is reporting into the V.H.F., Net. \WA2-
VLK attained the ORS wppointment by constani high
traflic work in the NLI Net, \With September we st:rt
A new aperating season and ax yvour SCM T leok for-
ward to high gaing in our opernting practices and per-
formance, Cllub bulletins and items ot news are niwnvs
welcome. Traftic: WA2GPT 873, K2YMU 760, \WA2EXP
534, W2MTA 505, \W2EW 390, \WA2TQT 394, WA2RUE
326, WILAT 2%, WA2VLK 264, WA2RMP 141, WR2-
CAV 108, W2KYS 102, WA2QJUI 86, K2UFT 68. W2-
GORZ 48, K2THY 47, WA2LJS 42, WA2ZXR 42, W2ISB
35, WA2PSL 28, WA2YNH 16, W20BU 15, WA2UYQ 14,
\WR2EGY 13, \WWAZPMW 12, \W2PF 8, WWA2WAO 8. \WAS-
EFN 4. WA2FUL 2, K2KHK 2. WA2ICV 1, WA2RAQ 1.

NORTHERN NEW JERSEY—\cting SCM, Edward
I, Erickson, W2CVW—NNJ amuteur rudio public serv-
we Clorps neis (June) :

Name Freq. Time Days  Sese.-QNI-QTC Mers.
NIN 3695 ke 2300Z Dy W20NL-RM
NJ

Phone 3000 ke 22007 ExSun.  30-2%4-88 K28LG-PAM

R 51.15 me 03007, M, Th.Sn 22-133-59 K2VNL-PAM
13007, Sn
146.70 me 22007 Tu, Sut

(Conrinued on page 110)




... Improved with Electro-Voice Model 729

Now! A low-cost microphone that offers the
enormous advantage of true cardioid directional
pickup, plus a virtually indestructible ceramic
element! This design, by rejecting surrounding
noises from the sides and rear, provides substantially
improved voice pickup at greater working distance
and with less room-noise pickup.

Smooth response assures natural reproduction
without boominess or “*peaked™ sound, for better
intelligibility and maximum power output. High
output is ample for any inputs,and does not change
with high humidity or temperature. The 729 can be
comfortably hand-held, and slips easily into the

ELECTRO-VOICE, INC., Dept. 932Q, Buchanan, Michigan M /o : ® ~‘
Yores.

desk stand or the floor stand adapter provided.
You get all this, and more, in the new 729 at a list
price of only $24.50, with normal trade discounts
applying. For equipment requiring a relay-control
switch on the microphone, sclect the Model 729SR,
(illustrated) for only $26.50 list. Either way you get
traditional E-V quality, plus a money-back
guarantce. Write for full information and list of
Electro-Voice microphone specialists.

S: e Polar Pattern: Cardioid s Frequency

0 cps » Outpul Level: -55 db « Impedance;
in. long » Weight: 1 Ib. s Cable: 8-1/2 ft,




"Have
Batteries,
Will
Travel”

Waters “Little Dipper”
Transistorized Radio Frequency Dip Oscillator
Model 331 :
This fully transistorized, portable RF dip
oscillator performs all the functions of a grid
dip oscillator, an absorption wavemeter and,
with its built-in audio modulation, a signal
generator for field use.

The “LITTLE DIPPER” consists of: 1) a
stabilized MADT transistor RF oscillator
covering 2 to 230 mc in 7 overlapping, plug-
in coil ranges (each coil carries its own
linear calibrated frequency scale), 2) a tran-
sistorized 1,000 cycle audio oscillator for
modulation, 3) a transistorized DC amplifier
and meter for detecting the dip. Power is
provided from four Size AA penlight batter-
ies within the stainless steel case.

Available at leading distributors. Net $129.756

AWNIA

WATERS MANUFACTURING, INC.
WAYLAND, MASSACHUSETTS

Q-Muitiplier/Notch Filters « in-Line Coaxial
Switches o Grid Dip Meters « Dummy Load/Wattmeter
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- an AREC net on 29.02 Me. ut 8:30 The, nights.

AREC Not schedules (local nets) are available from
K2ZFI. New appointees: WB2DDA, k2LNS. WA2UDT
and WA2FSQ as NS, \\'.\2ZKO as ORS. The Wind-
hlowers will hold its 9th "Big Blow’ Sept, 2¥, 1400-2400
local time, with W2NUL, K2KSH, W2NLN and W2ZDR.
opernting fron P, N.Y.. Coun. and N.J. Smumer vis-
itors to NNJ included WB2GQT und WB2CLV, of
Brooklyn, and K3YQJ, ot Pa, WA2ZKT wants Somer-
ville area hams to contact i for his AREC net, N2-
ZF1 has u good signal with hix new antenna. WA2VCQ
is DXing on 40 and mobiling on 8 meters. WA20VIC is
woing into the Army Sig C. WA2KRC will be a Rutgers
stident, Cangrats to WB2CRX and WB2AWR on e
cetving, their General Cluss lirenses, W2ZI retired trom
the State Police Radio. W2NIY has held an appoint-
ment sinee 1926, WA2APY., K2AHYV, K2AGJ wud W2-
CVW operated £, K2UKQ iy active on 2 weters from
Orange awld Jow bands from Colt’s Neck. WA2SRYV m;'x\
Wa2-
WSB has moved to Connecticut. WN2IVS is orgamizing
a radio elub tor the handieapped at Belleville, WA2-
ZRR, WB2COZ and WB2CRS continue to ohserve
propagation on v.h.f. WB2USE and WB2CRS are ont
to hreak the record on 30 kde, Clivil defense oflicials
vongratulated nmembers of the ARRL on their Field
Day etfort. C'ouments were expressed in the RHergen
Defender and The Minuteman, official c.d. newsletters.
Vour SCM and REC would like to issue w wall for
Emergency Coowvdinators, Your SCM also would like to
issue o eudl for about eight additional QOs in thiz sec-
tion, Applicants must he able to Jdevote sutticient time
to this appomtment in order to make at least 25 oh-
servations per month. (nly one Ohserver = meeting this
quota now. About half of the others are doing some
work. The other half wre not doing anything to speak
of and are \n danger of having their appointments ¢nn-
celled, With all the complaints [ hear ubout poor op-
ernting and signals, surely vou fellows can find some
signals to report. We need OOx thut nre hard-headed
enough to nse more Forms 12, Traffic: (Junei K2U0C'Y
275, WA2WSB 209, K2VNL 186, WA2UOO 184, WA2SRK
148, K2SBS 121, WA2ZKO 117, WA2CCTF 111, W2CVW
78. WA2GQZ 76, \W.A2LUD 55, KX2JTU 52, WA2MYB 52,
WA2WAT 45, WA2RRV 42, WA2ZKT 40, W2FNX 34,
WA2GQT 25, WA2QPX 21, WA20QP 16, K2SLG 15, K2-
ZFI 14. W2ANG 13. KOMFX 12. W2ABL 10, K2EQP 10,
WA2APY 9, W2DRV 9. \W2NAK 9. WA2KRC 8, K2-
UKQ 6. WB2COZ 5, W20XL 5, K2AGJ 4, W EWZ 4,
t:’%\légf’lé.z\VZNl\' 3. WASSWP 2. (May) WA2KRC 8.
FA20V .

MIDWEST DIVISION

TIOWA—SCM, WONTB—SEC: KO-
EXN. RAT: WOALGG. PAMs: WOLSF. WAPZO, KO-
BBL. New KECs: KOHGH :mdl KOEFQ. Class 1 0O,
WOUSL., New OES: WAOBRE. Your SCM has re-
ceived IR FD reports. WOIII turned in his nsual fine
report, KOQWNM had a fine seove with his multiplier of
13%5. The HlL-lowa Club at Davenport had un out-
standing record. It is with resret that we note the
passing ot WOISV, of Omala, who was well known in
lowa, WOSCA and KOYCO had light heart attacks
but are mending nicelv at this time. New hs ams nt
Spenrer are SYNOGHS and WNOGHT, KOHGH ix the
new KC for Clay Connty. Too many FD veports re-
ported thut no AREC members were present. OESs re-
port. a slowing down for the summer although generally
speaking vonditions wre pretty good. Had greetings
from two old friends, WOPP uand \WOFP. “Uhey are
both fine and hamming it up on s.s.h, Nets reports for
June: 160 M~—OQNT 563, QTC 14, sessions 30. Hamilton
Countv— QN1 195, QTC 3, ses<ions 30. Webster County
RACES- QNT 45, ions 25, 75-NMeter Phone— QNI
806, QQ'CC 143, vessions 25, Tratfic: WOLGG 2011. WO-
SCHA 969, WOBDR 265, WONTB 140, KOQKD 118,
WOUIRT 73, WOVDV 13, WORBTX 12. WOMMZ 9, KO-
TDO R KOGXP 6. KOIIGH 5. KOMST 4,

KANSAS—SCM, . leland Cheney, ‘\\O\L A —Asst,

Dennis  Burke,

NCM: Richard G, Cospari, WOY7ZB. SEC: KOBXF
PAMs: KOEFL and WOBOR. RMs: WOQGG and
WOPFG. V.H.F. PAMs: WOHAJ aund KOUVHP. New
appointments: KOBXFEF asx Q0. June net reports:
Sew-

Net treeq Time Day siong QTC QNI Ave,
KPN 3920 12452 M-W-F 15 69 Y30 16.0
QKS 3610 00507 M-W-F-8a 21 60 0 35

Net controls:  KOYTA, KOUQKS, KOEFL. KOGII,
WOFHU, WOIFR, WORYV, WACGZ, \\OQG KO-
ZPN. Truttic operutors are ueeded for IKXPN and QKS
trattic net<, Clontact your SC:M, The Midwest Division
Convention will take place Oct. 26-27 at the Broadview
Hotel in Wichita. Assist the committee by preregister-
ing. There will he lots of tun for all and interesting
echibits und eyve-hall QSOx with League ofticials and
vour time friends. Hn\pm\hl\ will be the order of
business. Mark it _on your calendar as a must. Al op-
(Continued on page [12)



WA2W.LT

antenna‘%

® THREE MODELS - Mosley El Toro antennas
are available in three models, TW-3X « NS-3
and TW-3X Jr., designed to give outstanding
performance. These versatile antennas were
developed for the ham with a limited budget,
limited space and the traveler working port-
able,

® THREE BAND OPERATION - Mosley TW-3X
and TW-3X Jr. antennas operate on 20, 40 &
75/80 meters., Mosley NS-3 (Novice Special)
operates on 15, 40 & 80 meters. All Mosley
antennas feature pretuned, compact design &
excellent broad band characteristics.

]

¥

b I B

® TWO POWER RATINGS - Mosiey TW-3X has
an AM rating of 1000 watts input to the final
amplifier and a CW/SSB rating of 2000 watts
P.E.P. Mosley TW-3X Jr. and NS-3 (Novice
Special) have ratings of 300 watts on AM &
1000 watts input to the final amplifier on CW
and SSB.

Mosiey El Toro anfennas are trap type grounded quarter
wdve antennas using d unique method of tuning and a
:sinéle 52 ohm coax line. Antenna is 58 ft. long and can
be mounted to fit most any location. No radials are needed
when mounted at ground level. Antennas come prefuned,
in kit form and caon be eosily adjusted to resonate at any
portion of the rated bands.

- Mos /ey Etn®: G

4610 N, LINDBERGH BLVD., BRIDGETON, MISSOURI

-

N O S

L

630
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At last! A quality microphone designed specific-
ally for the ham. Features galore that hams have
asked for. Tops in voice punch, intelligibility.
I/nique convenience features to minimize opera-
tor fatigue. Great for AM & FM. unsurpassed for
SSB. e “Shaped” response—-cuts off sharply above
3000, below 300 cps with rising characteristic to
curve: gets message through with top audio punch!
o Push-totalk bar-switch with optional locking fea-
ture to control relay and mike muting circuits. ®
Separate slide-switch gives choice of pressto-talk or
VOX operation. ® Exclusive adjustable height stand,
e Rugged Shure Controlled Magnetic element (U.S,
Patent 2,151,425). e Field replaceable cartridge and
cable. @ ARMO-DUR case and stand—-can’t rust,
peel, crack. or dent. Write for data sheets!

SHURE BROTHERS, INC.
222 Hartrey Ave., Evanston, lllinois

ADJUSTABLE HEIGHT

HAM MICROPHONE

only $2550 amr?é?ur

eentors i the section e urged to send activity reporrs
el month to the SCM for melusion ‘o this write-up.
Tet's show that the RKunsus N'l'li(ln = a reallv active
one. Send your nominations for Kansas Amateur of
the Yeur' ta the SCNM. The winning cundidate will be
presented the WOEFNS trophy at the Midwest Division
Convention.  Nanunations must  he  peceived not - Jater
than Sept. 6, ‘I'rafliz: (Juner WORYV 216, KOYT.\ &6,
WOCGZ 52, WOQGG 43, KOG 36, KOGIG 35, WO-
AL 22, KOEFL 15, KOINMTE (2, KOQKS 12, WORRQ
9. KOLHEF S, WOIFR 7. WORMW 4, KOGQO 4§, WO-
FDJ 3, KOTGR L (Mav) KOTGR ]

MISSOURI—SCN ., Alfred 12, N.h\\.nul\c. WOTPK—
SEC: WORUL., BMs: WOOI'D, KOONK, PPAMs: WO-
RUL. WOBVL, WOt ov it WOOMM, KOONK.
WOBTL is our new s, Other uwppointments: KO-
BWE ax ORS wwl KODEW as OFES. Kenewal: KOONK
ax M. Field Duy messnges were received by the S1SC
and SCM  fromn the following portable stations: WQO-
AIN, WORRN. WOEANO, WOETRQ, WORKE, WOFIIN,
WAGFYA,  WOGU [, WOGWX. KOKXC, KOOKI,
KOOYE. ‘The Jefferson Clounty ARC and RACES held
a picnic and dvill m the feld June g0, WOONMNM wns
honored with u lunguet in Columbia for her work on
the Fycball Net, KOFPC qodl KOONK made the BPIL
in June, WAQFRQ huilt the 20-meter hewm from fune
QST. KOOMA huilt ane for 15 meters. WOWAP s back
in Clinton weain, WAODSE, WODBU and I\OFPC are
mohile un 6 meters, WAOFLL wow has 25 stutes
firmed on 6 meters, KOLLT hax worked 48 states om 6
meters sinee spring, WOHIIG repovis henving Hawain
and Aluska on 6 meters and has sehedules with the W3
aren. KOJWN worked Wichita on 2 meters, KOGSV,
KOJPL aud KOVIP e now on 2 meters, W AOCHTE,
WOCWP and WOYZS puarticipated m the V.ILF. (‘on-
test. Not reports: MEN., OQNT 3529, QTCQ 291, NCSs
KOONK 5 WOTPK 3. KO\'PH 3, WORUT, 2. PON.
QNI 220, QTC %9, NCSs KOBWE 9. KOONK 4 KO-
VIQ 4. WOTIVI 2. MON. QN1 105, QTC 90, NCS« W0O-
OUn 6. KOFPC 4, \\OIxIIx 4, KOVPI 3, KOGFA 2.
MSN. ONI 17, 070¢ 77. NCSs NOONK 10, WAOCWY
9. WAOCXG 4. KOFPC 6, SMN, ONT 13, QTC 10,
NCSa WOOUD 3, WOFPC 1, Trath I\OU\'!\ 2373,
KOFPC 549. KOVPH 252, KOYNW 'O 245 WOOUD 73,
WAQCWY 62, KOTGU 57. KOBWE 53, WOTPK 39,
KWOYIP 37, WOBVI 36, WORIK 34, KORKW 30,
WAOCXG 24, WOPXE 23, WOBUL 12, WORTW 0,
KOVIQ 9, KORDJ 7. WOGRJ 6. WOOVY 6, KOMMR
5, KOVMZ 3, WAOFLL L.

NEBRASKA—3CM, ¥Frank \I]cn. WOGGP/O—New
appointiments: WEJICFO us lt\l KOFLE usx OKS, En-
dorsements: WONIK as OBS cd RM, Net reports:
Nebrarka sStorm Net: WOFIG NC', QNT 313, OTC 4,
sexsions 29, Western Nebr, Net, WONIK NC, ONT 529,
QIC 39, 100 per cent check-ins WAQAES, WOLOD.
WQOTFP, Neliwr, 75-)eter Marning Phane Net: KODGW
NC. QNI 461, QTC M0, Nebr. Fmerg. Phone Net:
WOEGQ NC. u\l 712, QIC 74 New members:
AKG, CML., (¥ KOMZV., OVY, QEW. Please note
the change of wddress for the SC'N to Box 272, Uering,
Nebr. Ikl Day activity this yvear seemed somew<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>