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FOR EVERY APPLICATION K
IMMEDIATELY AVAILABLE —FROM STOCK

Over 1,000 items to cover virtually every electronic application. . . . 400 Hermetic items,
proved to MIL-T-27A, eliminate costly test delays. . . . Highest reliability in the field, . . .
Immediately available from your local distributor. Write for catalog.
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The Collins KWM-2 Transceiver brags on itself every time it's on the air. Performance alone
prompts vthers to look into it and see if they can find an answer to the question, “How do they
do it?” It prompts them to try to duplicate it. This is especially true when one of the features

is as significant as single sideband, which was first used in mobile amateur equipment by Collins.

In developing the KWM-1 and KWM-2, Collins equipment produced at least 19 industry “firsts”.
Some have since become standard in all amateur equipment, but Collins KWM-2 is still the
only transceiver available which features all 19 in one unijt. Use the list below to compare
Collins KWM-2 with any other transceiver on the market. Sec for yourself why Collins KWM-2
leads all others. Then ask your distributor to demonstrate the KWM-2. It's still the best way to
learn what the KWM-2 can do for you, and how little it costs to own the finest. (0 Check these
KWM firsts: permeability tuned oscillators, mechanical filters, automatic load control, 1 kc
calibration on all bands, crystal controlled front end, Pi net-
work, both sidebands without retuning, lighter unit weight,
amateur SSB transceiver, noise blankers, systems engineer-
ing, restricted passband on transmit, 0.5 uv for 10 db
signal-plus-noise-to-noise ratio, SSB-AVC, transistorized dc
power supply, built-in antenna changeover relays, suitcase
for portable applications, 100 watts output in a mobile
unit and a transceiver which provides for automatic
antenna selection. (I See your Collins distributor today.

Traveling through lowa this summer ? Stop and visit our Cedar Rapids plant. (ﬁo LLIN S
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Eimac cuts the price of the 3-1000Z power triode.

Today the 3-1000Z, high-Mu, 1 kw power triode is the most economical tube you
can buy. With its new low price, the compact 3-1000Z gives you more work per
dollar than any tube suitable for amateur operation. Since there’s no screen grid, it
requires only simple associated circuitry. It offers longer life. It gives you adequate
power margins, provides reliable, trouble-free performance. $119.00 amateur net.

Here are typical operational characteristics (single-tone conditions):
D-C Plate Voltage 3000 volts Resonant Load Impedance 2650 ohms
Zero-Sig D-C Plate Current® 240 ma Max-Sig Driving Power 65 watts
Max-Sig D-C Plate Current 670 ma Peak Envelope Plate Output Power 1360 watts
Max-Sig D-C Grid Current 300 ma Max. Plate Dissipation 1000 watts
Driving Impedance 55 ohms
Recommended Heat-Dissipating Plate Connector Eimac HR-8
*approximate value Sole Recommended Socket (at new low price!) Eimac SK-510
Recommended Chimney Eimac SK-516

For additional material on the 3-1000Z and a reprint of the article,
“A two-Kilowatt P.E.P. Amplifier Using the 3-1000Z,” from QST
magazine, write Bill Orr, W6SAI, Amateur Service Dept., Eitel-
MecCullough, Inc., San Carlos, Calif. Subsidiaries: Eitel-McCullough,
S.A., Geneva, Switzerland; National Electronics, Geneva, Illinois,
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These New Brown & Sharpe Automatic
Slicing Machines Cut Raw Quartz
to Make Blanks for PR CRYSTALS

AMATEUR TYPES

. FUNDAMENTAL, PR
TYPE Z-2—Frequen-

- cy Ranges in Kcs.:
3,500 to 4,000 (80-
© M); 7,000 to 7,425
(40M); 8,000 to 8,-
) 0 222 (2M); 8,334 to
E I 9000 em) = soo
Cycles ...$2.95 Net

(All Z-2 Crystals calibrated with a
load capacity of 32 mmfd.)

Third Overtone,
PR Type Z-9A,
24,000 to 24,666
y and 25,000 to
% 27,000 Kc., = 3
Ke. ..$3.95 Net

6 Meters, Fifth Overtone, PR Type
Z-9A, 50 to 54 Mc., = 15 Kc.....
$4.95 Net

Citizens Band, PR Type Z-9R
005% . oviiiientn $2.95 Net

ORDER FROM YOUR JOBBER

All PR CRYSTALS are made with the most
modern precision equipment. Operators are high-
ly skilled, and rigid inspection is the rule. Here
is a view of the Cutting Room, where new Brown
& Sharpe Micromaster Slicing Machines cut raw
crystal into blanks of required thickness. Every
PR Crystal is precision oriented by X-ray for
minimum drift.

PR CRYSTALS have been the Standard of
Quality since 1934, and every PR Crystal is Un-
conditionally Guaranteed. Get PRs from your
jobber. They’ll give you the finest precision fre-
quency control that money can buy!

USE AND KNOW WHERE YOU ARE

PETERSEN RADl-O COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA
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Section Communications Managers of the ARRL Communications Department
Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by mewmbers in each Scction.
Radio club reports are also desired by SCMs for inclusion in QS7. ARRL Field Organization station appointments are
available in areas shown to qualified League members holding Canadian or #¥CC awateur license, Genera or Conditional
Class or above. These include ORS, OES, OPS, OO0 and OBS. 8CMs desire applications for SKC, EC, RM and PAM where
lvacancles exist. OES, v.L.f. bands appointment, is available to ‘Technicians and Novice, as well as to full-privilege amateur
lcensees.
ATLANTIC DIVISION —
Eustern Pennsylvanla W3ZRQ Allen R. Breiner 212 Race St. Tamaq
Maryland-D. W3JZY Andrew H. Abraham RFD 1 qmnhsburz. Md.
Delaware K3GKF M. F. Nelson 3505 Milltown Rd. Marshulltown
Houthern New Jersey {2BG = Herbert C. Brooks 800 Lincoin Ave. Palmyra
Western New York KZHUK ¢'harles I'. lHansen 211 Rosemount rive Buffalo 26
Western fennsylvania WJ3UHN  Anthony J. Mrocska 475-5th St. IJonora
CENTRAL DIVISION —_—
Illinols WYPRN Ldmond A, Meuger 1520 South 4th St. Springtield
indizna WYFWH  bonald L. Holt 1312 East 28th 8t. Anderson
Wisconsin hyusC ennem A. Ebneter %22 \Wauona I'rall portage
DAKOTA DIVISION
North Dakota WYPHVA Harold A. Wengel 305-3rd 8t., 8. W. Minot
South Dakota WORRN J. Slkoraki 190V 8, Menlo Ave. Sloux Ialls
Minnesota WPOPrX Mrs ‘Helen Mejdrich Route 3 Altiin
—_—. S— DELTA DIVISION - -
Arkansas * W5DTR Curtls R, Williams 10508 West 12th Little Rock
Loulsiana WSFMO  Thomas J. Morgavl 3409 Beaulleu St. Metalirie
Mississipp} WSEMM 8. H. Halrston 2321-27th Ave. Meridian
Tennessee WwW40GG David C. (..ogzlo 1419 Favell Dr, Memphis 16
S— GREAT LAKES DlVlSlON - e
Kentucky W4BEW Elmer G. Leachman P. 0. Box 406 Ashland
Michigan WaErX Ralph P, I'hetreau '7109 W Six Mile Road Detroit
Ohio W8AL wuson E. Weckel 2118 Tuscarawus 8t., W. Cianton 3
-HUDSON DIVISION_ e e —
Eastern New York W2EFU George W. ‘Iracy 1138 Nonh Country Club Drive Schenectady
. Y. C. & Long island_ WwzoBU tieorge V. Cooke, Jr, 3 Dulsy Lane (ommack
iNorthern New Jersey * W2CVW  iidward F. Erickson 13 Roberv. Clrcle Soum Amboy
E— MIDWEST DIVISION C
Towa WONTB Dennlﬂ Burke 1418 Douglus Ave. Am
Kungas WOALA . Leland Cheney %114 Levitt Dr. chmta 7
MIissourt WATPK \ltred K. Schwaueke ldgar Star Rte. Rolla
Nebruska WYGGP Frauk Allen 601 Shelton St. Chadron
[P NEW ENGLAND DIVISION__ R
Connecticut WI1FHP. RobertJ.O'Neil Hard Hill .Road ethlehem
Nliine* WI1AHM  ArthurJ. Brymer 20,8erwick St., Portland 3
lSastern Massachusetts WI1ALP Frank L. Baker, jr. 85 Solar Ave. Bralntree 85
Western Massachusetts WIBVR bPercy C. Noble % 8t. Denuis st. \estileld
New tiampshire WI1YHL Alben ¥. Haworth .l&B Douxlas St. Manchester
Rhode lsland K1AAV John E. Johnsor 30 Fruit St Pawtucket
Vermont * KIMPN  E. Reginald Murray ¢ quuest. Drive Montpeller
. . NORTHWESTERN DIVISION ___ - S
Alagka KL7BZO Kenneth E. Koestlcr <005 Sunrise Dr. Anchorage
1daho KTHLR Raymond V. livauy Route 3, ‘I'windally
i~ontana W7KUH  Walter R. Murten $021-6th Ave., 830. tireat Falls
regon W7AJN Kverett H. Frunce 3335 S.E. 116th Ave. Portland
Washington w7PGY Robert B. ‘I'hurston 7700-31st Ave., N.E. Seattle 15
e i s erim RS PACIFIC DIVISION e
Hawall ® KHEARL Mike Fer: P. O. Box \07 Lihue, Kaual
Nevada W7PBV leonard M Norman 652 Utah Boulder City
Santa blara Valley W6ZRJ Jeau A. Gmelin 10835 wulowbrook Way Cupertino
lsust Bay WeoJw W. bo_uthweu 200 South Seventh 8t, Dixon
San krancisco WeBIP WUbur K. Bachman 88U Dartmouth St. #an krancisco 24
dacramento YValley WEBTY  George R. Hudson 2209 Meer Way Sacramento
San Joaquin Valley WeJPu Ralph Saroyan 6204 k. rownaend Ave. i‘resno
S ROANOKE DIVISION s
North Carolina K4QFV/W4YZH  Barnett S. Dodd 420 West Frankiin 8t. Salisbury
South Carollna K4HDX Lee F. Worthington 418 Crestview Drive Spartanburg
virginia w4aQDY Robert L. Folilmar 1057 Dune 8t. orfolk 3
\West Virginia weJIM Donald B. Morris 1111 Alex.muer Place airmont
ROCKY MOUNTAIN DIVISION S
Colorado KyTTB Donald Ray Crumpton 1200 Alexander Clrcle Pueblo
Utah W7QWH  ‘I'homas H. Miller $148 South 3360 East Salt Lake City 9
New Mexico WSZHN Carl W. Frang 2423 Krogh Court, N.W. Albuquerque
\Wyoming W7AMU L. D. Bruanson 342 South Lk (‘asper
SOUTHEASTERN DIVISION S — [P
Alabama K4KJID Willlam 3. C'rafts Route 3, Box 233 Athens
astern Klorida w4aQvy (ieorge L. Cushing 80X BU45 Jacksonville 11
\Yestern ¥lorida W4RKH krank M. Buter, jr. 194 Elllott Rd. 3 tort Walton Beach
ieorgia W4LG Jumes A. Gigilo 1378 Metropotlitan Ave., 8.E, Atlunta 16
West ln(ues (P. R.-V.L) BP1DJ \Willam Werner 563 Ramon Liovet urb, Lruman
v . Rlo Pledras, P. R
Canal Zone KZ5TD Thomas B, DeMels P. O. Box 1111 Balboa
I SOUTHWESTERN DIVISION -
Y.os Angeles WBFNE  John A. McKowen 11845 8. Purche Av inglewood
Arizona W71QZH Keuneth P, Lole 221 Kust uunelback ‘Bufte P-15 Phoenix 12
dan Licgo WELRU 130n Stuusifer 1127 Pescadero Han Diego 7
Bunta Barbara h6AAK william C. Shelton 2036 Grandview Lrive amarilo
—— - WEST GULF DIVISION — .. W
Northern Texas WSBNG L. L. Harbin 4515 Calmont Hor orth 7
Okluhoma WSDRZ Adrian V, RRea Box 33 Ketchum
Bouthern Texas WHQEM Roy K. Eggleston 1109 Vernon Drive Clorpus Christi
- - GANADIAN DIVISION - —
Maritime VEIWB  D. E. Weeks Huarvey Station, N. B.
«)ntario VE3ING Richard W. Roberts 170 Norton Ave, Willowd.ile, 1orom.o. ont.
Quepec VEZDR €3 W. Bkarstedt 2 St. Johns Rd. Pointe Claire,
Montreal u P.Q.
Alberta VEETG Harry Harrold 1334-5th A N. Lethbridge, Alta,
British Columbla VE7LB H. Lk, Savage 3 West uv.n Ave, Vancouver 5, B. C.
Manitoba VENY M. 8. Watson Lanuurk 5 winnipeg
Saskutchewan VESBL Juck Robinson 4527 Kigin k{d. Regina
—

6 * Ofticlal appolnted to act temporarily in the absence of a regular official




Six TMC Model SBT-1K, 1KW SSB/AM transmitters installed at B. C.

L W) I N Telephone Company's Vancouver radio station have added SSB/AM facil-
ities for the world’s largest ship-to-shore radio net-

VA N Co UV E R work. The telephone Company’s D. J. Morrill, radio
e_o maintenance supervisor, tunes a transmitter while A. W. DeBeck, radio

B ri 'I' 1S h services supervisor, watches. This equipment was provided through

| b- TMC (Canada) Ltd. Further information of this and similar instal-
CO UMDBDIQ iations is available from the Director of Engineering Services.

WDE Sty '

> . THE TECHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK

and Subsidiaries

OTTAWA, CANADA o ALEXANDRIA, VIRGINIA e GARLAND, TEXAS e LA MESA, CALIFORNIA
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™E AMERICAN
RADIO RELAY
LEAGUE, wc.,

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

it is an incorporated 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 géneral membership.
The officers are electéd or appointéd by the Directors, The League
is noncommercial and no one commerciclly engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

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

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

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

" e

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

GOODWIN L. DOSLAND, WPTSN, 1952-1962
(Presidenf Emeritus)

Officers
President , . . .+ « HERBERT HOOVER, JR., WéZH
900 Wllshlre 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 Main S'., Newington 11, Connecticut
Vice-President . - . «. « +ALEX REID, VE2BE

240 Llogan Ave., SI‘. Lumbert P. Q., Canada
Secretary .. . . . . . . .. . JOHN HUNTOON, WILVQ
Treasurer . . . . . . ... .DAVID H. HOUGHTON
225 Mum S'., Newington 11, Cénnecticut ’
L[] L] L[] [ ] [ ]
Secrefary & General Manoger Emeritus’, A. L. BUDLONG, W1BUD

L] [ ] L L[] L

General Manager . . . . . ., . JOHN HUNTOON, WiLVQ
Communications Manager . . . .FRANCIS E. HANDY, W1BDI
Technical Director . . . . . . GEORGE "GRAMMER, W IDF
Assisfant Secrefaries . . .-, ., .PERRY F. WILLIAMS, WIUED
RAYMOND HIGGS, KI1FLG GARY L. FOSKETT, WI1ECH
225 Main St., Newington 11, Connecticut
[ ] L[] L ] * L]

General Counsel . . . . . . . ROBERT M. BOOTH, JR., W3PS
1735 DeSales St., N. W., Washington 6, D. C.
Associate Counsel , . . « s « ARTHUR K, MEEN, VE3RX
Suite 405, ]9 Rlchmond St. West, Toronto 1, Ont.

DIRECTORS
Canada
NOEL B. LA’I‘()N ..................... VE3CS
R.R. 3, uurUngtou. Uutnrlo
Vice-Director: Colin C. Dumbrille., . . ., ... VIEZBK
116 Oak Ridge Drive, Bule d Crree, Quebec

Atlantic Division
GILBERT L. CROSSLEY.............. W3YA
Dept. of 1 Penna State Unlversity
te College, Pa.
Vice-/rector: Iidwin 8. Van Deusen. ... .. Lop
4711 MceKinley st., N.W., Washington 15 U C.

Central Division

PHILIP E, HALLLR ............... WOHPrG
6UVD 5. Tripp Ave., Chlcago 29, L.

Vdce-Lirector:

Dakota Division

CHARLLS G. COMPTON. ¢ vuvenn... WPpBUO
1011 Falrmount Ave., St. Paut 5, Minn,
Vice-irector: Nartha J. shirley......... WOZWL
Box 78, Black Hawk, 3. D,

Delta Division
FLOYD C. PEETSON. ... .o0ievun.ns wsMuUaG

2469 Paden, Jackson 4, Miss,
"dce-/srector: Graham M. LUcks. . ... .... WSIHEP

1uu Magnolia Pluce, Natchez, Miss.

Great Lakes Division

DANA E. CARTWRIGHT

LYTY Ubservatory Au. Clmlnnuu
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Hudson Division
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i\lORTON AHN.., ... ooiiiinnee,s W2KR
:2 Birch Hlll Rd., Great Neck, N. Y,

Hce—l}treclor Harry J. Dannals. ........ W2TUK

RED 1, Arbor Lune, Dix ulllu, Huntington, L. 1.
Midwest Division
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V'ice-Director: Sumner H. lroster. . WOGQ
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“It Seems to Us...”

INCENTIVES —

5 we write, here and there on the vnice
bands the actions of the Board at its May
meeting are being cussed and discussed, par-
ticularly with respect to the decision to rein-
state an advanced class of amateur license.

Discussion is good. But we seldom hear in
these sessions a fair evaluation of the Board’s
action because su much misinformation is in-
volved. Where it all comes from is beyond us.
In at least one case we've heard an Official
Bulletin number improperly cited as the source!
Some of the misstatements are that sll ama-
teurs will be culled in for re-examination; all
General and Conditional licensees will be re-
stricted to ¢.w. operation; the Board's action
was taken ut the request of the military and
all hams will now have to join MARS; or that
FCC has already issued a directive restricting
20-meter voice operation to Extra ('lass
holders!

Spreading rumors cdoes not permit u fair
appraisul of the Board’s action. We hope that
the June QST editorial has helped to clear the
air, und at least permit the formulation of
views based on facts. This month we'd like to
discuss 2 number of other comments heard on
the air or included in correspondence from
those unhappy with the League's position.

“I thought the League was supposed to rep-
resent my interests.” It does, but the hest in-
terests of over-all amateur radio are not neces-
sarily the immediate personal interests of each
individual. Over the years, the ARRL Board
has taken # number of actions which were un-
popular with many members at the time, but
which proved to be the wise course.

“It 1s undemocrutic (pointless, illegal, ete.)
to take away privileges once granted.” In 1949,
FCC, on its own initiative, proposed to take
away all 75- and 20-meter voice privileges
from even Advanced Class Amateurs and require
them to puss the Extra Class cxam. The
League was opposed because it felt this was
going to too much an extreme, und far beyond
the simpler upgrading the lLeague had sug-
gested at the time. But the retroactive proce-
dure is hardly without precedent in our regu-
latory ugency.

“I don't want uny privileges taken away
from me."” What good would, say, the 20-meter
band be to Generals und Conditionals if at the

CONTINUED

next international radio conference the record
of amateur performance were so inadequate
that the band was lost to «ll amateurs? The
Board’s real concern is the status of the ama-
teur service, particularly in the field of techni-
cul proficiency, in the eyes of regulatory
authorities.

“Members will leave the League in droves.”
The fact is that February through April mem-
hership dues receipts are higher than the cor-
responding period a year ago. It is certainly
true that o number of unhappy (and perhaps
misinformed) members have threatened to re-
sign from the League, and some already have.
The Board in its discussions showed a thorough
awareness of the likelihood that this would
happen, perhaps in hundreds of instances. But
the Board would not be shaken in its determi-
nation to upgrade the standards of amateur
radio.

“Many people won’t have the time or back-
ground to tuke an advanced test and so will
drop out of ham radio.” Such comment makes
the assumption that amateur radio consists ex-
clusively of voice operation on certain bands.
In actuality, as every look at occupancy dem-
oustrates, this is but a part of amateur work;
no one has spelled out that any or all such parts
will be denied those who do not ohtain higher
grade licenses. Each clement of the whole pro-
eram will be given cureful study to permit up-
grading but not to atfect practical operating
progress more than absolutely necessary. In
any event, there will still be many hundreds
of kilocycles and various modes of emission
available to General and Conditional Class
licensees who won’t or can’t progress to the
higher grade.

“Incentive licensing won't relieve congestion
in our bands.” Tt may or may not, but such is
not the objective. The purpose is to raise the
over-all technical level of the amateur body.

“I can’t afford a trip to the distant FCC
office.”” In the 1930s, in the midst of a depres-
sion, many thousands of hams found a way to
do so. Both the economy and transportation
facilities have improved considerably since
then!

“I demand that a vote be taken of all ama-
teurs.”” The Board has in the past found that
formal polls of opinion were not much help.
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In the most recent such survey through QST
only ten per cent of the membership bothered
to respond. As anything like a majority re-
sponse would thus seem an impossibility, any
amateur disagreeing with the results would still
charge that it was not a true evaluation. .\c-
tually, a “poll” was taken, in u sense, through
publication of the February editorial. Several
thousand umateurs took the opportunity to
express an opinion. .\ great majority agreed
that **something should be done,” although
sentiment was ubout evenly divided on the
(uestion of restricted voice bands.

“If the test was good enough in 1953, it
is good enough today.”” In other words, ham
radio should stand still?

“] just can't copy 20 words per minute so
I'll lose my privileges." We'll say it again —
a higher code speed is not involved in the
Board’s proposal.

*The manufacturers will all be against this
proposal.’”’ We've heard differing opinions from
them as well as from amateurs. .\ surprising
number of manufacturer and distributor per-
sounel have told us privately, however, that
they personnally support the proposul; they
are reluctant to suy so publicly.

“Obviously you intend to let only profes-
sional electronic engineers use the bands.”” By
no means. There ure thousands of amateurs
who ure — or can he — as cupable us profes-
sional eleetronics people. The Board's ubjec-
tive is to provide an incentive so that muny of
us will be spurred to wttain that status. A high
school education and a few years' seriows pur-
suit of ham radio should enable any amateur
to pass the higher level exam after only a short
refresher period. Amateurs who may be in
ilifficulty are those who have memorized the
eximination answers, purchased all their gear
without uny concept of what is behind the
punels, and engaged in communication purely
as a plaything,

“You guys ut West Hartford are the ouly
ones concerned about the situation.” Not so.
An FCC staff member ut the 1962 ARRL Na-
tional Clonvention said, in part,” ... the
demands from all quarters for frequencies have
put the Commission in the position of having
to usk not only *what have you done for the
public interest lutely,” but also ‘what guarantee
do we huave that in the future the public in-
terest will be served by your continued opera-
tion?’ . . . it uppears to many of us at the
Commission thut too much wmateur time and
energy are heing dissipated in quarreling
among yourselves over the merits of e.w. versus
voice, or whether a W prefix is preferable to u
K, ruther than concentrating on demonstrating
to the Commission that vou are utilizing your
assigned frequencies in an efficient, intelligent
manner and that it is in the public interest to
have frequencies available for ham operation.”

Also, u statement in u recent paper hy the
Radio Nociety of (Gireat Britain is pertinent:
“It must be shown to all other users at the
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next International Telecommunications Con-
ference that the amateur radio movement is
thoroughly conversant with modern practice
and that its equipment and operating proce-
dure conform to, r execed, the best commercial
practice.”

The League’s position was adopted by the
Board of Directors, a group of sixteen mature
and eapable amateurs elected by the member-
ship to formulate ARRL policy. They have no
commercial or selfish interests, but are dedi-
eated solely to ucting in what their judgment
indicates is in the over-ull best interest of ama-
teur radio. Their thinking wus for the longer
term, to make us have meaning in the quality
of our amateur service, Many fears expressed
by members presume immediate implementa-
tion and thus severe personal disadvantuge.
This is unrealistic. The Board’s action was one
of broad intent. Likewise, the Board wus con-
cerned that any plans for upgrading be tem-
pered with careful study on specific points of
implementing the program, and that u result-
ing course of action be hoth considerate of the
handicapped and allow ample time for con-
version so that good and necessary aims would
be accomplished with a minimum of incon-
venience or change for all sincerely interested
amateurs. The Board's action, knowing before-
hand of the furor it would creute, took consid-
erable courage. We helieve that a thorough
examinution of all the facts would lead uny re-
sponsible amateur to the same conclusion.
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American, Canadian, and British amateurs and
their families are invited to a DL4-DL5 Hamfest
in the Patrick Henry Village Community Center
in Heidelberg, Germany, on August 3 and 4.
‘I'ransmitter hunts, equipment displays, tours of
historic Heidelberg, u swup ghop, and much more
will highlight uctivitics. lfor more information,
write TSgt Russ lawson, DL4BS, Box 614,
6910th RGM, APO 175, New York or Postfach
30149, Darmstadt 6100.

Remember to address all Teague corre-
spondence after July 1, 1963, to

The American Radio Relay l.eague, Inc.
225 Main Street

Newington 11, Connecticut.
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Applying the VXO Principle to Exciters for 50 to 450 Mc.

Fig. 1—-A VXO especially for
v.h.f. men, Calibration on the
front panel is for a favorite
crystal used for c.w. work on
144 and 432 Mc. Crystal sock-
ets at the lower left are
mounted on insulating material,
to reduce circuit capacitance
to the lowest possible value.
Frequency variation per crystal
depends on which socket is
used. Pointer knobs are for the
output plate circuit and the
spotting and power switches,
The vernier dial is a
National type AM.

A Stable but Variable Frequency-Control
System for the V.H.F. Bands

will show that, however little some of us

may like it, the duy of variable frequency
control on 50 and 144 Me. is here. 1f the listener
is the least bit critical he may observe that this
is somcthing less than an unalloved blessing.
Leaving operating ethies out of the discussion,
widespread use of the v.f.0. ig resulting in
deseeration of that last refuge of the pure d.c.
note, the world above 50 Me. Amateurs condi-
tioned to the sound of v.f.o. transmitters do not.
regard this us o tragedy, but long-time occupants
of the v.h.f. bands may shed a nostalgic tear now
and then as they contemplate the buzzsaw notes
and incidental frequency modulation of some
preseut-day v.h.f. stations.

There are aceeptable v.f.o. signals on 6 and
2, and not all fuzzy v.h.f. signals are attributable
to methods employved for frequency control, but
the facts are that the difficulty of muintaining

Fisw minutes' listening on the v.h.f. bands
AL \_

# V.IL.F. Editor, QST.

BY EDWARD P. TILTON,* W1HDQ

really good stability increases with frequency,
s0 good v.f.o. control is not easy at 50 Me. and
higher. A v.f.o. that sounds fine in the 8-Me.
range may be only fair when you listen to its
Gth harmonic on 50 Mec., aund it is likely to he
unacceptuble to the eritical ear on 144, By the
time you multiply to 432 Mec., even average
crystal control is not good c¢nough for nurrow- -
band work. It was the need to stay put on one
spot near 432 Me. that foreed the writer into
the project to be deseribed. Being able to move
around at will was a sccondary consideration.

Instability — Causes and Cures

With crystal control, drift is due muainly to
temperature variation. Voltage Huctuations and
hum modulation can be ironed out satisfactorily
with & VR tube and adequate filtering of the
power sourcee. Mechanieal vibration problems
associated  with  self-controlled  oscillitors are
largely eliminated with erystal control. Drift
caused by heating underlines u fundamental fact

variable-frequency systent using crystals.

Exactly 25 vears ago (in July, 1938, QST), the author of this article saw his first QST effort
in print. .Ippropriately enough. for purposes of the present discussion, it described a v.f.o.
— at a time when crystal control was still king. Now when almost everyone uses v.f.o., with
effects notalicays the hest, he attempts to reconvert us, presenting a description of a

July 1963
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of frequency control of any kind: for good stubil-
ity, the oscillator, erystal or self-controlled, rmust
be run at low input.

In the interest of simplicity and cconomy
we sometimes run a crystal oscillator up to
nearly the maximum safe input for the tube
involved. This won’t hurt the tube, but it pro-
duces heuting cyeles that ure bound to swing
the oscillator frequency. You may not notice it
at. 50 Me., or cven at 144, but a shift of a hundred
eyeles at the oscillator frequeney (about par for
the average crystal oscillator) will who-o0-0-p
vour signal right through the passband of the
sharp receiver at the other end of a 432-Me.
circuit.

Our first step toward correcting this was to
install a crystal oven. Several firms supply them
at moderate cost. Some use ordinary mounted
crystals, and the Motorola assembly we tricd
requires only a second ecrystal socket alongside
the onc you already have, to try it. The second
socket is wired to the 6.3-volt heater line, and
the voltage is applied to und removed from a
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6 OR 8 Mc.
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small heater unit by thermostatic control, built
in, If you have a heating-and-couling ecyele
at present, a erystal oven will reduce it by
maintaining the crystul at a nearly constant
temperature. We went a step further and built
an outboard oscillator that would run at lower
input than the 6C°XS8 pentode oscillators used in
our v.h.f. exciters.! These stages now operate us
frequeney multipliers to 21 or 25 Me.

Drift of the original oscillator was measured
at 6 Me., und found to be about 50 eyeles, mainly
in the first 30 scconds of each transmission, Not
bad, but ceriainly no help to the several fellows
with whom we keep skeds on 432-Me. e.w., where
it showed up to the tune of more than 3 ke. With
the oven-controlled low-input oscillator there wus
still some drift, the frequency moving down about
one kilocyele, and then back again, in one-minute
cyeles. The oven was working, all right, but its
thermostat was producing these 1-ke. excursions
at 432 Me. Removing the oven we found that the

L Tilton, *“ A Two-Band Station for the V.H.F. Bc;i;ncr,"
Part II, QST, August, 1961,

AMP MULTIPLIER
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Fig. 2—Schematic diagram and parts information for the VXO and power supply. Unless specified, resistors are 2 watt.

Decimal values of capacitance are in uf.; others in pf. Capacitors with polarity marked are electrolytic. Terminal strips

Ja and J; may be omitted and connections made directly where the power supply is built in. Pin 4 of J; permits use of
the supply for other purposes.

C1—100-pf. per-section split-stator variable {Hammar-
lund HF100-D).

Cz, C3—50-pf. miniature variable (Hammarlund HF-50).
Higher maximum capacitance (HF-100) may be
used. Grounded-rotor type preferred.

Ji—Crystal socket for 0.05-inch pins, spaced 0.487 inch.

Ja, Ja—Crystal socket for 0.095-inch pins, spaced 0.487
inch.

J4—2-terminal barrier strip. Omit if f.m. is not to be used.
Remove jumper when f.m. is connected.

Js— Coaxial receptacle.

Ja—3-terminal barrier strip.

J7—4-terminal barrier strip.

t1—16~24-ph., iron slug, ceramic form (Miller 4507),

Ls—24-35-ph., iron slug, ceramic form (Miller 4508),
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L3—3.5 uh., 21 turns No. 24 tinned, Y2-inch diam., 32
t.p.i.

Ls—3 turns like Ls, spaced 1 turn from it. Make both from
single piece of B&W Miniductor No, 3004.

Ls—Same as L3, but tapped at 3 turns. Coax from Ls to
Pz may be any convenient length.

P1—300-0ohm line plug.

P2—Coaxial cable fitting.

RFCy—7 50-ph, r.f. choke.

RFCz—1.0 mh. r.f. choke.

S1—S.p.s.t. switch,

Sz—S.p.s.b. switch. {See text).

Ti—Power transformer capable of delivering 200 to 250
volts d.c. at 50 ma. through filter, 6.3 volts a.c. at
1 amp. and 5 volts a.c. at 3 amp.

QST for



Fig. 3—-Interior view of the
VXO. The oscillator tube is at
the right. The power supply,
shown here as a separate as-
sembly, could be built on the
same chassis with the r.f. cir-
cuits, if the constructor wishes.

stability of our external oscillator was at least
as good as that of the communications receiver
used to check it. With a few minutes’ warm-up
it would hold close to zero beat on 432 Me. for
hours on end, and warm-up drift was less than
1 kiloeyele at this frequency.

T'his is not exactly a startling discovery. We've
known since time immemorial that oscillutors,
crystal-controlled or otherwise, should be used
for frequency control only, and not as a source
of driving power. However, this heating test
pointed up the possibility of shifting the fre-
cquency with a variable capacitor, to provide
flexible yet highly stuble frequency coutrol
for all operation at W1HDQ, from 50 through
450 Me.

The VXO Idea

There are several ways to pull the frequency
of a crystal oscillator. An example of an elemen-
tary mechanical one was described in QST some
vears ago.® This is simple enough, but it works
only with pressure-mounted crystals such ag the
surplus FT-243s, and it is not readily adapted to
calibration. Voltage variation causes some shift,
but not enough to do much good before the input
goes too high or the output gets too low. Adding
cupacitance across_the erystal ® looked like the
hest bet. The swing obtainuble can be inereased
by adding inductance in series with the erystal,?
the amount being limited mainly by the degree of
instability you are willing to accept,

With just variable capacitance (no series coil)
the maximum usable swing is roughly 750 cycles
for each megacyele of erystal fundamental
frequency. A 6-Mec. cryvstal moves about 4 ke.: an
N-Me. one about 6 ke., for erystals in the small

? Engleman, “A Variable-I'requency Crystal Holder,"
OST, February, 1956,

4 Shall, *VXO-II, Variable-Frequency Crystal Exciter,”
QST, July, 1959, Piezo C'rystal Co., Cuarlisle, Penna., will
supply crystals especially for VXO use, on order,

4S8hall. *VXO — A variable (‘rystal Oscillator,” Jan.,
1958, UST', p. 11.;: V.H.F. adaption by Saborsky, *“* A V.H.,1".
Variable-Frequency Crystal Exciter,” QS7T, November, 196
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metal hermetically-sealed holders. FT-243s and
other pressure-mounted erystals having high
holder capucitance may swing quite a bit less.
There is a certain fotal capacitance at which
euch crystal goes out of oscillation, and it varies
markedly from one to another, depending on
crystal activity and mounting methods. Crystals
made especiully for VXO use may swing a bit
more.® They're worth the price, if you want
really tlexible control :und high calibration
accuracy, with a minimum of erystal chaunging,
Our pet is one that was not intended for swinging,
but is the small tvpe. Marked for 6000 ke., it
covers 432.24 to 432.0 Mec. and 144.08 to 144.0,
without use of the series coil. This gives us all
the coverage we want for weuk-signal c.w. work
in these two bands, but it goes lower than 6000
ke., and if it had been ordered for a shade higher
frequency it would have been more to our liking
for 144-Me. service. About 6001 or 6002 would
have been ideal. Available swing is mainly on the
low side of the marked frequency, with most
crystals,

With the series coil, Ly in Fig. 2, about three
times as much variation is possible without
serious degrading of the stability. ‘This means
100 ke. per crystal at 50 Me. and 300 ke. at 144,
with average 6-Me. crystals. $-Me. erystals do
ubout as well. Rubberiness varies considerubly
when the scries coil {8 used, aus without it. ()ne
ordinary FT-243 8.3-Me. rock in eur surplus
collection will swing from 50.34 down to almost
the low end of the band before it becomes too
unstable or drops out of oscillation, but don’t
plan on this kind of luck. T'he need for variuble
control is confined mainly to the low part of the
band, and three or four crystals will do the job
for most 6-meter men. Random spots higher in
the band nced not be swingers, ordinarily.

On two meters, precise control at the Jow end,
and in the region just above 145 Me., is nice, but
other segments ure well served with fixed or
small-swing frequencies, Operation on 220 and
420 is almost always channcled to onc nurrow
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segment of the band, easily handled with one
crystul for each, even when the high-stability
cireuit is used, as it should be, for best results
on the two higher bands.

A Practical VXO Design

Our photographs show an experimental VXO
currently in use at WIHDQ. The case is hand-
made, and the power supply and r.f. units are on
separate chassis. A standard box and a single
chassis would serve at least as well. Luyout is
not. eritical except as deseribed below.

The oscillator, 17, is a2 6AKS, but almost
any small receiving r.f. pentode will do. The
frequency is pulled by the split-stator cupacitor,
(1, connected between plate uand sereen. The
oscillator plate voltage is regulated 150. Tnput
is held to about 3 ma., combined plate and
gereen, 80 this ose’l'ator is not going to move
much unless yvou move it with (';. An r.f. choke
is used in the plate cireuit, instead of u reso-
nant coil, a8 tuning here would tend to pull the
frequency.

To build up the veryv-low oscillator output to
1 usable level, und to provide isolation, a buifer
amplifier follows, using the pentode seetion of a
6178, 1794. This tube wus sclected because it has
the lowest grid-plate capacitance of any duul tube
of the pentode-triode cliss. The triode portion
Vou, is a wultiplier, the output frequency de-
pending on the crystuls used. Provision is made
for covering 12 to 26 Mec. with ('2l3. The plate
circuit of the pentode amplifier is broadly tuned,
and an intermediate setting of the slug in Lo can
be found that will permit use of either ti- or 8-Me.
crystals in the oscillator. The plate cireuit of the
multiplier may then be tuned to the second,
third or fourth harmonic of 6 Me., or to the sec-
ond or third of & Mec. Which output frequeney
you use may depend on the type of circuit into
which the VXO works. More on this later.
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Mecchanical layout of the oscillator portion
was dictated by the need to keep cireuit cupaci-
tunce to & minimum. The lower the total eapaci-
tance in the cireuit, the higher the frequeney will
go with 'y at minimum, and the wider swing
vou'll achieve per erystal. This rules out, ¢rvstal
switching, though if convenienee outranks crystal
economy in your objectives, switching can be used.
C'rystul sockets are mounted on a Plexiglas insert
in the front panel, instead of dircctly on the
metal. The tuning eapacitor is shimmed up an
extra quarter inch above the chassis, to hold
down its minimum eapacitance, and r.f. lcads
through the chassis have half-inch clearance
holes. Any one of these steps yields little, but
combined they net quite & few more kiloeveles
coverage at 432 Me. This dividend is at the low-
end of the range of (', where oscillator stability
i at it= best,

Threc erystal sockets, /i, J2 and J3, are wired
s0 that a erystal may be plugged into the circuit
vither with or without the series coil. Two differ-
ent types of sockets in parallel, J, and /s, permit
small-pin or large-pin crystals to be plugged into
the high-stability low-swing portion of the eir-
cuit. Use a wider variety of sockets if your erystal
stock requires it, though each one adds a little
capuacitance,

Any erystal you plug into this circuit will
oscillate on its fundamental, including those
intended for overtone operation. Most crystals
ubove 12 Me. are overtone tvpes, the third over-
tone being used up to about 50 Me. A erystal
marked for 24 Me. will oscillate near 8 Me., but
not necessarily at exactly one-third the marked
frequency. If you're ordering crysta's especia ly
for this purpose, we recommend 6 to 6.5 Me.,
which will cover 50 to 52 Me., 144 to 148, 220 to
225 und 432 to 450 Me. "The output frequency
would then be, preferably, 1 to 13 Me., as this
will allow the erystal oscillator stage of most

Fig. 4—Botiom
of the VXO.
The oscillator
components are
at the right, the
amplifier and
multiplier
stages near the
center, and
power supply
at the left,

QST for



Fig. 5—Coupling assembly to be used for plugging
into the exciter driven by the VXO. Components
are Ls, Ca and P, of Fig. 2. The tuned circuit covers
12 to 26 Mc. A larger variable capacitor may be
used to make the value of Ls less critical, if desired.

v.h.f. transmitters to work as a frequency multi-
plier when driven by the VXO. Use of 8-Me.
erystals and 24-Me. VXO output is usually satis-
factory where the first stage in the transmitter
proper is a pentode, but triodes ure likely to give
self-oscillation trouble, unlets operated as mul-
tipliers.

Coupling to the Transmitter

The coupling system shown in Figs. 5 and 6
iy not the simplest way of hooking the VXO to
o transmitter, but it has certain advantages.
Low-impedance coupling terminated in the tuned
cireuit, LsCz, permits use of any convenient sep-
aration between the VXO and the transmitter.
R.f. from the plug, I’(, cun be fed in'o the trans-
mitter in several ways. Somne ¢xperimenting may
be needed with your setup, but typicul circuits
are shown in Fig. 6.

Triode Overtone Oscillators. Don’t try to plug
directly into the erystal socket without modify-
ing the circuit. Mounting an extra socket, Jy in
Fig. 6A, ullows vou to return to direct crystal
control at will, yet gives optimum transfer of
power from the VXO. Remove the regular erystal
from Jy when the VXO is used, of course. With
the capacitive feedback eircuit, Fig. 6B, the
50-pf. cupacitor should be shorted out, aud the
VXO output fed to J;.

Pentode Oscillators. The pentode crystal oseil-
lator eircuit used in many Handbooi: v.h.f. trans-
iitters should have its cathode r.f. choke shorted
by meuns of a switch. So should the GCXS
pentode oscillator used by the writer in the 50-
and 144-Mec. rigs described in August, 1961,
QST," and the similar circuits in the 1963 Hand-
book v.h.f. station. Plugging into the crystal
gocket may work with such cireuits, but more
reliable operation is likely when the cathode is
grounded for r.f., as with 8 in Fig. 6C.

Another possibility in working into un existing
transmitter is to disuble the transmitter crystal
oscillutor, and couple into the grid of the second
stage from the VXO. Opening the screen or
B-plus lead of the tirst stage, as is done with S
in Kig. 6C, is handy for this, and a erystul socket
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may be connected to the grid of the sccond stage,
as shown by J2 in Fig. 6C. Here again, reversion
to standard erystal control is eusy.

Simplifieation is possible when the VXO is
built dircetly into a transmitter designed for it.
Here, the output of the isolation amplifier will be
sufficient to drive a frequency multiplier to 24
Me., so one stage is saved compared with the
system wherein the VXO is used to work into
the crystal oscillator stage of a transmitter de-
signed for 6-, 8- or 24-Mec. erystals. But don’t
skip the buffer amplifier; its functions are vital.

Operation

For maximum stability, particularly in 432-Me.
c.w. work, we leave the VXO on coutinuously
during an operating period at WIHDQ, and
preferably warm it up a few minutes before going
on the air. This way there is almost no frequency
chunge, except those deliberately made by mov-
ing (‘.

Refinements in the spotting technique cun be
made to suit the operator’s preference, though
we use the cireuit as shown. With power applied
to the amplifier and multiplier through 8., the
signal is just plainly audible on 432 Me., when
the heaters are on in the rest of the transmitter.
1t is stronger progressively on euach lower band,
but the signal from the oscillator alone is inaudi-
ble, even on 50 Me. If you make u practice of
zeroing the other fellow's frequency most of the
time yvou may want to install a small relay,
actuated by your main transmitter control, in
parallel with S,. Then leave the switeh in the
open position normally, closing it only for spot-
ting purposes. A spring-return substitute for Se
may be des'rable in this case.

The series coil, Ly, is adjusted by the core
stud seen on the front panel, just to the right
of the erystul sockets. Moving the core into the
coil raises its inductance and increases the swing
per erystal. Sonie practice with various erystals
will be needed before you know just what to
expect from each one. The voil comes into play
only when the crystal is plugged into J3. Instabil-
ity increases with inductance, and also with

15

writhant




-0+

@) ungerhere
(B,

incrensing capacitance in (*y. Listen to the note
critically, and check for mechanical effects when
the unit is jarred. Don't push your luck, or
expect to swish all over the band with one
crystal, even though you'll find one now and
then that will make this possible. A movement
of 100 ke. at 50 Me. or 300 ke. at 144 should be
possible with most crystals before the instubility
approaches that of even a good v.f.0.

F.M. and Other Possibilities

Frequency modulation of the variable oscillator
is a cinch. A small audio voltage inserted at Jy
will give good-quality f.m. on 144 Me. and higher,
even with the high-stability oscillator arrange-
ment. For 50-Me. work it may be necessary to
use the series-coil circuit to get enough deviation
for good audio recovery at the receiving end.
All that is nceded is a microphone transformer,
a Hashlight cell and a carbon microphone. Re-
move the jumper shown across J4 in Fig. 1, of
conrse.

A topnotch f.m. signal can be generated with
a very simple audio amplifier having a limiter,
and a good microphone. Swinging the frequency
with a varactor diode ucross (1 offers interesting

o

Fig. 6—Modifications of various crystal oscillator circuits for conversion to amplifier or multiplier service with VXO drive-

A and B are typical triode overtone oscillators. C is a popular pentode oscillator. Two options are shown here. To convert

the oscillator to a multiplier stage, close S1 and S2 and feed drive into J;. The oscillator may be disabled by opening
Sz, in which case drive is fed to Ja.

possibilities, but another QST uarticle on this
subject is in the works, so we merely drop the
hint at this time.

1f f.m. is not to be used, owmit J4, RRFCs, and
the 4700-ohm resistor, and connect Pin 6 to the
150K dropping resistor.

For severul years the writer has been playing
off and on with a heterodyne version of the VXO.
This supplies super-stability, very high calibru-
tion accurary, and continuous coverage of 50 to
50.9, 144 to 147, ull of the 220-Me. band and 432
to 450 Me. bands. It's complicated, and fairly
expensive, requiring at least 4 tubes (without
power supply) and & special crystals. We've had
quite @ hassle getting rid of spurious beuts, und
we still do not huve u final form evolved, but
sorae considerable use of experimental modcls of
the device ut WI1HDQ indicates that it is worth
the effort, to the few who scek the ultimate in
signal quality. If there is cnough interest, we
may yet produce a ““picture version.”” Until then,
the equipment deseribed ubove will enable us
to say, ‘“Look for me on 432.032 Me.,"” und be
able to deliver, confident that we will not only
be there, but will stay, until we nced to move.

Q57—

NOTICE

The Cleveland Amateuradio Clonven-
tion, Inc., has reluctantly been obliged to
cancel plans for a 1963 ARRL National
Convention in that city, October 4-6,
because of insurmountable difficulties in
compiling a program schedule adequate to
meet the requiremeuts for approval by
the League. We join the convention com-
mittee in expressing regret that this
action was necessary.

B Strays "5

K5MOJ would like to hear from other amateurs
who are interested in astronomy and radio-
astronomy. Write Maynard Soileau, 602 Chataig-
nier St., Villa Platte, La.
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COMING A.R.R.L. CONVENTIONS
July 6-7— West Virginia State, Jack-
son’s Mill
Aug. 31 and Sept. 1 — Atlantic Division,
‘Washington, D. C.
September 14— Kentucky State, Lex-
ington
September  14-15 — Dakota
Sioux Falls, South Dakota
September 28 — Ontario Province, Ham-
ilton

Division,

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

October 26-27 -— Midwest Division,
Wichita, Kansas :

November 29-30 — Delta Division, Lafa~-
vette, Louisiana

QST for




Simplified Transmission-Line Calculations

BY B. R. HATCHER,* K1SAW

eal length of a quarter wave can be used

a8 a transformer to match a load resistance

to another transmission line. ‘The yuarter wave

section is often referred to as a () section, and
its characteristic impedance is given by:

!. SECTION of transmission line having an eleetri~

where Z¢ is the characteristic impedance of the
line to be matched, and /2y, is the load resistance.

The first nomogram, Fig. 1, may be used to
determine Z¢ when Zp and Ry, are known. To
use the nomogram, councet the values of Zr aund
Ry, with a straight line. The intersection of the
line with the Z, scale gives the impedance of the
() section required for a match,

The length of a quarter wave line is given by:

246 V

f (megacycles) -
where V is the velocity factor (about 0.975 for
air insulated lines with eeramic spacers at inter-
vuls of u few feet). Odd multiples of a quarter
wave may also be used if it is more convenient;
the required characteristic impedance is the same
as for a single quarter wave.

For amateurs, (J-scction transformers are most

Length (feet) =

¥ Sonth Road, Pepperell, Mass,

10 10 b 10

Fig. 1—Nomogram for determining characteristic™ im-

pedance of a quarter-wave matching section when load

resistance and desired impedance are known. Example

{dashed line) shows that for matching a 20-ohm load to a

300-ohm transmission line a quarter-wave section having
a characteristic inpedance of 75 ohms is required.

July 1963

b d
SPACING Zo WIRE DIA,
INCHES IMPEDANCE Awg INCHES
10 —1— OHMS 16 ——=ay 08
9 ~—1— 700 A

a
- P I
6 14 ==
s —{— 600 T
4 E 2 ——s~—"
—— - 1.
=500
~400
300
7 200

1/2 B

Fig. 2—Conductor diameter, center-to-center spacing,
and characteristic impedance of parallel-conductor lines
are related by this nomogram. If any two are known, the
third can easily be found by drawing a straight line.
The dashed line illustrates the solution of Example 1 in
the text,

readily adupted to parallel-conductor transmis-
sion lines. While manufactured Twin-T.ead is
readily available ou the market, often one re-
quires an impedance other than the 75-; 150-, or
300-ohm line available commercially.

In the second nomogram, Fig. 2, the scale D is
the center-to-center spacing of the conductors,
measured in inches and fractions of an inch. Z
is the characteristic impedance of the line in
ohms, and d is the conductor diameter in decimal
fractions of an inch. Also on the d scale are indi-
cated several points representing various A.W.G.
(B&S) wire sizes.

The nomogram is used by drawing a straight
iinc through any two known quantitics. "Che
third quantity is given by the interscetion of the
straight line with the appropriate scale.

Example 1

It is desired to make 500-ohm line using No. 12
wire, What should the spacing be?
Solution

Draw a straight line through 500 ohms on the Zo
svale and A.W.G. 12 on the d scale. The straight line
intersects the I scale ut 2% inches, which is the
required spacing,
Fxample 2

A piece of transmission line has 0.25 inch diame-
ter conductors spaced 3 inches on centers. What ig
the imwpedance?

(Continued on page 148)
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1963 Novice

Roundup Results

e 12th ARRL Novice Roundup found many
Fﬁrsb—ljme contesters burning the midnight
oil during the tirst two wecks of February,
the 2nd-17th. The event was a whale of 1 success
with logs received from 309 Novices, 91 non-
Novices and a sprinkling of non-competing! This
represents an inerease of ubout 359, over the pre-
vious ycur — scores up too, as the tabulation
will show. Comments were enthusiastic and indi-
rated that the patient help of the (iencrals was
really appreciated.

‘T'op score this yeur cume from the Midwest
Division where WNEDTJ, of Nebraska, scored
better than 26, f.b.! There were muny others
demonstrating the qguulity of operating that
meaths Hine contest operating in coming vears. In
fuet, wll the following lads topped the 10,000
mark in the Roundup:

WNODTS. .. .. 206,474 WNOESH. .. .. 13,776
WNSFFO, .. .. 23,036 WNICSR. ... 13,104
WNOAWT 21,045 WN4ITI. ... .12,192

WNSCTC. .. .. 18,000
WNACVA. ... 15,510

WNOFKW. ... 11,616
KNIVWL. .. .. 11,374

WNADTP..... 15,288  WNOBOQ..... 10,950
WN2DHKQ..... 14,304 WNSDGE. ... .10,830
WNHCNR.. ... 13,504 WV2WWN. ... 1u,127

C'ade proficiency certificutions were way, way
up for the period, cusily twice the normal with
N-IR participants looking for those extra points
toward their geore. We'll see muny of these fellows
hack in '64 (Feb. 1-16) to help & brand new erop
in the annual ARRL Noviee Roundup.

— KT

Non-Novice Scores

K1QPN 11,475, WIAW (WIWPR opr.) 7770, K1VTM
5162, K1BCS 2916, WIDMD 1640, KINUN 1311, KIRKH
1120, KI1VIS 636, KIWZY 492, K1VJE 342, K1pUA
200, KIWZX 196. K1USK 84, WIPLJ 72, WIMRQ 36.
WA2WCG 7350, WA2JZDM 3360, WA2YLL 2925, WA2ZRD
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15-year old WN@DTJ led 'em all in the 1963 Roundup

with over 26,000 points. Brooks has worked all states,

made CP15 and RCC and puts in a special word of praise
for W@LIT, who helped him obtain his license.

1558, W2BWW 1248, WA2WGI 1020, WA2VLK 460,
WB2CON 346, WA2KIZ 372, WB2ZABD 192, WA2PZD
175, WA2YDB 108, WA2ITR 80, WA2QPX (6, K3RJX
11,123, K30OJK 2208, W3MSR 728, K3VOP 189, K3URZ
25, KsKNB 9. K4VI'Y 9724, K4RIN 5840, W4LY'V 3799,
K4BWQ 3390, WAYEITL 1924, K4NOV 1248, WA4BIX
684, K4UWT 600, K4VGC 481, W4ZZV 432, WA4IIFB
105, WA4CKD 30, K5IUH Y984, KSJIT 4600, WAGCRUS
%286, WGOEO 1711, WAGKCP 855, WA6ZEB 312, WAGUSQ
54, WA6VCQ 48, K6BXI/6 23, WAGYEE 1, K7LPZ 4862,
K7QIE 1060, K8DOC 10,780, ‘8CXS 7708, K8SWW
4100, W8RGF 3708, WARCOZ 2241, WABAGH :175,
K8MNG 1176, WASBJD 286, K8BKQV 144, WABASV
38, WASEKJ 3296, WA9AUM 2910, WA9ATA 2000,
WAODMI 1900, WODGA 1407, WASBMG 1300, WOYYG
1260, KO9EEH 850, KOHYE 682, KOUCP 420, K9DVK
%19, WOCRN 280, WAICVI 135, K9ZCB 84, WIZDK 3.
WPETT 6885, KBLHH 2y64. WAPCVS 580, KDET 18
WABATW 4, KP4BJU 20, KZ5MCN 2008,

Soapbox

“Worked 5 new states in the first 4 hours but couldn’t
work my own scction,” - KAN3SPC. ... "Alost of the
fellows caught on fast, but some — wow! [ thought the
cuntest, would be over before 1 could explain!’’ -~ " NIFBC,
. . . A minor detail curtailed my activity during the first
week of operation, had to take my P’h.D. preliminary exams,
hit"” — IWNOFEI, . . . “ A great contest, the most fun of
my Novice year.” — WN9M7J. . .. “Bven though 40
was pretty rough most of the period, I had a wonderful
titne. A real thrill too. getting a call from Chuck at WI1AW.”
— IFN8COR. . . . "l found myself looking for new ways
to make my operating more etlicient and believe I'm a
slightly better operator for it."” — WNEDXN. . . . “Met
gome fine ops und hope to work everyone on the general
bands soon with my new eall, Thanks for u very pleasant
two weeks."” ~ WN2ALF. . .. “Working Alaska on X0)
and a VI8 on 15 were my highlights.” — WN2DY V. . .
1 can hardly wait till next year when, as a Gencral, I can
help the Novices work for points.” — IWN2CRX. . ..
“Worked 19 states and two C('anadian Provinces.” —
IWN6BDA. . . . “Say, what happened to the South? Did
it secede from the Roundup?” — WNODTAM.

SCORES

Scores are grouped by ARRL Divisions and Scctions. The
operutor of the station listed first in each scction is award
winner for that section. Ecample of listinns: KN3USE
65346-167-38-19, or. final score ti348, number of stations 167
number of sections 38, total operating time 19 hours.

ATLANTIC DIVISION
Lastern *ennsylrania

! WN2EVE.

KN3USF.. ... H WV2ZOR. .

NI 1(;(71:): bt 20-26 WN2CTQ. .

K. N‘H} l}.{\l‘ f Lol TSl 43 Western Pennsyluama
KN3UUyY (165- ‘7"R'1‘) KN3VBL..... 7544-164-46-39
WNSVBC. ... . 4%0- 22-15-17 .66Y6-176-38-25

KN3UKLE.

KN3VCH. ., . 5476-158-32-40
M arz/lnga lli?lrict of KNAVTE.
KN3TLP
KN3SPC. . 1728- 72-24—21 KN3UZA, .
KN4VBD. ... 576- 48-12-22 KN3USC,. ...
KN3WDBB......63- 'J- -1 KN3TYY. ... 40- 10- 4- 3
f)elaware

CENTRAL DIVISION
Ilinois
13 .776-272-4‘4—&8
v191-143

KN3VSV...,.2028- 78-26-11
Southern New Jersey
WV2WWN.. 10 127—2 32-41-40
WN2DDC.. H2-32-30
WN2DCW. ]000— 50-20-23

1 nlem New York
WV2LEY B550-170-50-1%
WN2ZDGY 192-157-36-44
W N2B(‘ AL 6- 9‘#—{4--58
WN2ZBYII. .. Ix2 25
\VN2LH‘ ..... R

..570- (X-l5-‘4
...... 54- G- 4- 2

WNQI"SH

WNOEVM. ..




Indiana
. 11,616-222-48-40
43 23-12 l-é.i- ;

\VN'QFDW

5
4 ’7-[01- 8
WNOBXO....." 16- 4-4-5
Wisconsin

N NQCSR . 13.104-212-52-30
2-154

WNOESX .. ... 1

DAKOTA DIVISION
Minnesola

WNODBW. . ,.4201- 97-3:
\WNPFAM... G- 3- 2

DELTA DIVISION
Arkansas
WNS5DTP...15.288-273-56-37
Loutstana

WNSERC. ...1485- ¢
WNSEID. . .46~
WNSFCT. ..... Ix-
Mississippi
\WN5CAC. .. .2490- R3-30-27
Tennessee
12, ’1592-244-4» 34

SRea 1073090

V- 72-30-23

297- 1R- 9- 4

WN4HRK. .| 88 I1- 8% =

GREAT LAKES
DIVISION
Nenlucky

WN4KEY.

4428-108-36- 19
WN4HPP. . .... - 1-1-

Michtgan
.7770-175-42-24
7605-19 34

\VNSLTY

WNSGR 3=
\\Y NS(,ML (\VNSa L7y
MI).... . 6076-189-31~ —

Onto

\WNSFFO.. .23,936-374-64-34
WNBEWT. | 13:590-282 )
WNEDXA. .
DDNM.

HUDSON DIVISION
Kastern New York
WN2BYJ. .4350- 145-30-12
WN2DXL,.,.1694- 67-22-29
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CDV....
D....

1034~ 47-22
.850- :

N.Y.C-L.I.
WNZDKGQ. . 14:404-208-48-16
WN2C . 6912-206
WNSDW . 64135164 34
WN2DBY....5664-152-32 —
WNZALE. A:MD—H()—.’{ 23

WV27ZAH .
WN2CIW.

.4114-121-3
.50-12-[02’2

WN2CKO.
WN2ACK. .
WN2FCB

\VN2DDA
WN2ALFK,
WN2 \UN’

bl76-l78— zx

MIDWEST DIVISION
Towa

WNOCVA. .. 15,510-282-55-:
C....7245-161-4!

WNPDQN.\...516- 33-12-36

Kansas
\WWN@ Dm....mz-
WNm)(l/. .o 160K
WN@DZI........ -
Missourt
W NGRGQ .10, 900—204-50—40
\WANQ 7785-173-45-31
\VNO(,\VV ’610- 77-27-36
Nebmelca
\WNPD 5,474-411-62-40

6,
\VNV)L(:K veeod76- 24-14-13

NEW ENGLAND
DIVISION

C'onnecticut

KN1YHM . .. 5610-187-30-31
KNIWXN : 0-27-15
KNIWMQ 5
KNI1ZHH )
KN1YPI
KNIYFE.
KN1YHF ]
KNIZND 520~ 25-13-26
KN1YGS, 403- 31-13- 5
KNIWKA..... 120- 15- 8- 7
Fastern Massdchuselts -
KN 11374-222-47-45
38 6-40
KN

FrEAT.ZF AT
2222227272

WWestern Massuchusells
KN1YMS. ... 3144-121-24-40
New Hampshire
KNIWPM. ... 3720-110-31-27
KNIYCC L 16R0- 70-24- —
KN1ZBU..... 1062- 59-1%-14
RRhode I:land
WNLIYTUT,. ... 5760-134-40-25
KNIYY 76- -
KNIWXY

Vcrmunz
NORTHWESTERN
DIVISION

Qregon
RKN7TKC..... 4:32- 36-12-11

iV mlzi noton

SERFRRRAAR
Z222222272

PACIFIC DIVISION
Santa ('Inm Valle
WN6CAA.

Fast Bay

WNG6CNV....1387- 73-19-18
WVAYXU..... 153- 17- 9-12

San 1"!'1"(‘1\0‘0

NALAAL 2-34
WN6BIK. . ... 1658—1 3$7- .54-27

Sacramentn Valley

WVEZTH. ... 2 570- 79- 30- -~
WNBAVLE, ||

WNARBAD -14-11
WNBEAQW..... .44- 11- 4-10

San .In(muin Vealley

WVAZLP.....
WNBAUI. ... 116
\WN6BLM

ROANOKE DIVISION
North Caroltna
W NHBW 295- 70-’7—4()

2-
90- - 9- 5

WN4FLY' 54~ 9-6- 6
Swuth Carolina
WN4JQZ. .. ... 595- 35-17-17
WN4LBO. . .... 56- 11- 5- 9
Virginta
WN4KVR 94 50-21 ’)—4 s-z l

B |

WN4LIS, . .. .' Clas-

West Virginta
WNS8DGE... 10, 8 50— 105-.%
WNRGOV 24-12-28
WNSFUA, ... l7b- lﬁ-ll- -

ROCKY MOUNTAIN
DIVISION

N 6

Colorado
WNPDTM. . .9114-186-49-32
WNODQK. ... 1403-101-38-40

WNODGL. ... 1942- 75-24-23

WNHDEFN 1350- 50-27-18
ik

KN7UNY. .., X55- 4a-149-12

KN7VRT..... 108~ 12- 9- 6

SOUTHEASTERN
DIVISION

Alabama

WN4HSH. ... 2430- N1-30-34

Rastern Iloridn
WN4IRIK‘ ..... -4680-130-36-26

WN4IX 55- 27- 7
W N4FNH 40- 32-20-12
WN4110. Ls43- 71-33-40)
u'exlem Florida
W N4JIM ..... 6547-167-41-37
WN4LINC, . . . 4998~ 119-42-32
\\'N4FILn ..... 429- 20-13-11
feorgin
WN4JOR.... .. 150- 15-10-16

West Indies
Wr4BJJ. J2508- 66-33-23
WEP4BLS, 407- X -17
WP4RLW. ... 169~ 13-13- 7

SOUTHWESTERN
DIVISION
Los Anoeigs
\V NG6AWT. -1345-6 136
L . 147-39-26

W NGAQV
WN6CLY.

. 14 67411 .m-zo
KN7VUB.. ... 36 1% 2- 6
Kan Diego
WNGBRN....46%0-12(
WN6BTC. ...2821- 9
WEST GULF
DIVISION
Northern Teras
\VN")(‘(‘U. e 4576- 94-44-268
WN5BJS. 92- RX-34-35
\VN5L(,)Q ..... b60— 44-15-39

Oklahoma

18, OUO-“XE-GI)-Z‘J
2,09R-209-54-132
T5240-116-40- 3%

2000~ X025~ T

L160- 10- %~ 1

Souwthern Teras
WNSCNR. ld JB0-223-5K5-40
WNSFSR. ... IR76- 57-28- 7
WNS5EBC. . ... 392- 2%-14-12

Check Ings: WAZDSR W2-
HAZ W2MUM WA2RGK
WS5ARJ \VA’)BCI‘ WA5CBL
WN6GGA K9H!

Activity was hot in the Central Division with all 3 section
leaders topping 10K. leading this active pack was

lilinois®

top contender, WNPESH, with a home-brew

6AG7-1625, R-55 receiver and an inverted-Vee.
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If your s.s.b. transmitter has no built-in provision for twco-tone testing with a single
audio tone, a two-tone audio generator is what you need. With its help you can adjust
the linear for maximum output without flattening, and can get a good estimate of
Your p.e.p. input. This one will fit in your pocket — without taking much out of it!

An Accessory for S.S.B. Testing

BY MICHAEL I. NEIDICH,* K2ENN

Pocket-size dual audio oscillator for making two-tone
tests. Using transistors in RC oscillator
circuits, it is entirely self-contained.

Two-Tone Test Oscillator Using
Transistors

uls miniature —in both eost and size —
Tt\\'o-tlouc transistorized test oscillator, ulong

with an oscilloscope, will enable the w.s.b.
operator to obtain and calculate the maximum
undistorted output power from his rig.

The theory of the two-tone test may be found
in the ARRL Handboolk, and should be read and
understood before making any measurements.
This article is concerned primarily with the opera-
tion and construction of the test oscillator.

‘The circuit is given in Ifig. 1. It consists of two
transistorized R2C' phase-shift oscillators, one at
1000 c.p.s. and the other ut 2000 c.p.s. Their

#0931 Walt Whitman Rd., Huntington Station, L. I., N, Y.

outputs are combined through €'y and (3 and fed
to the output-level potentiometer £).

Kxcept for values, the two oscillator circuits
are identical. Each uses a common-emitter ampli-
fier (1, @2) and a three-section R(* phase-shift
network. The network shifts the phasc of the col-
lector xignal by 180 degrees and applies it back
to the base. Since the signals at the base and col-
leetor are 180 degreer out of phase to begin with,
# loop phuse shift of zero occurs at the frequency
ut which the network produces 180 degrees of
shift. The attenuation which the signal suffers in
pussing through the phase-shift network is made
up for in the amplifier. Thus when the loop gain

ﬂ(/tr; - Fig. 1-—Circuit diagram of the two-
] S v | i c N
= 25100 51002 Sa2K = tone test oscillator. Capacitors not
82K 3 Saiaas - 2 = BT — listed below are 25-volt ceramic. Re-
3008 S1pg50 24150 ! Jt— [+ sistors are Y2 watt, 10 per cent
" 2000v | Q v " Q, 1000 tolerance or betier.
005 1 005 | 2N404 | 2N404 oty o1 BTi—Transistor battery, 12- to 15-volt
] =y 4 (Burgess Y10).
RS Ci, Ca—Mica or ceramic; see text.
100K 2 Cy, C4—4.7-uf. tantalum, 3 volts.
36300 T30 Jiok | - 0KS  68KZ 6800 J1, do—Pin jacks.
4%1‘. + 1000 1000? +'l'4§:f R1—O0.1-megohm control, audio taper.
T S S1—S.p.s.t. miniature toggle.
i 3| A
L0 HI
OUTPUT

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (wl);
OTHERS ARE IN PICOFARADS (pt ORmut);
RESISTANCES ARE N OHMS; K = 1000,
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The oscillator  circuit
wiring is supported be-
tween three tie-point
strips mounted parallel
with each other on one
piece of the Minibox.
The volume control,
output tip jacks and on-
off switch are mounted
on the other piece of
the box,

is unity, oscillation oeccurs.

The oscillator shown in the photographs was
huiltina 3l X 214 X 154-inch Minibox, though
a slightly larger box would have made assembly
less crowded. Essentially, the component arrange-
ment follows the circuit diagram. However, any
convenient lavout may be used since the circuit
is not the least bit criticul. Be sure to use sleeving
where nccessary to prevent accidental contact
between wires.

It is recommended that RCA brund 2N404s
be used, aund that (3 or 4 not be made any
smaller. This is done in an effort to maintain
equal-output signals from both oscillators.

To place the unit in operation, connect the
12-volt battery and turn S; on. Ly will allow
smooth adjustment of the output signal from the
millivolt level to approximately one volt peuwk-
to-peak. This should be adequate for microphone
inputs of average sensitivity. Should more output
be required, increase the value of €'y and C, keep-

ing the two cqual at all times.

Having connected the output of the oxcillator
to the microphone input, tune up the trunsmitter
with a dummy load and couple some of the output
r.f. to the verticul plates of the oscilloscope and
svnc the scope in. The transmitter should be
adjusted for maximum power output without
flat-topping of the waveform on the scope. When
this iz done, the power may be culculated by using
the following formula:
Peak-envelope Power Input =

Enln [1.57 - 0.57§9_]

B

where Fp is the d.e. plate voltage, In is idling
plate current, and Iw is the two-tone d.c. plate
current. The relationship is accurate if the ampli-
fier is perfeetly linear and the two tones are
sinusoidal and have equal amplitudes. Under
other couditions, the error may be appreciable.

L Strays "4

The FCC occusionally slips up and issues the
same cull letters twice, but WODIB (both" of
them) wonder how often two licensees with the
same cull have worked each other. It seems that
Paul Matthews of Denver, Colorado, wus mis-
takenly issued WODIB last January, although the
same call ulready belonged to Tom Wildman of
Mitchellville, Iowa. The two men got together
on the air on April 8 and have, of course, ex-
changed QSLs. They've ulso arranged to ex-
change pictures of their WODIB licenses. Paul’s
call has since been changed to WAQDIB.

Dr. Sam Rosen, WA2RAU, has long had an
on-the-air fricndship with ZS6BDV, Issy. A few
weeks ago, Doc took a trip to rudio row in New
York, and as he stepped up to one of his favorite
parts counters, he hcard another customer tell

July 1963

the clerk, “I am 7ZS6BDV from Jobannesburg,
South Africa, aud will be in New York about two
days. While [ um here, I would like very much to
contact 1 ham called Doe, WA2RAU. His tele-
phone number is unlisted and I eannot reach
him.” A million in one shot, ¢nabling two good
radio friends to meet.

The Rev. Arthur Shepherd, G3NGF, is com-~
piling a register of Methodist radio amateurs,
clubs, and short-wave listeners. Those interested
mity register with Arthur for membership in
WAMRAC (World Association of Methodist
Radio Amateurs and Clubs), 121 Main Strect,
Asfordby, Melton Mowbray, Leicestershire, Eng-
land. The tirst WAMRAC Activity Weckend was
held Muy 24-26, with participants from Singa-
pore to Indiana.
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Automatic Gain Control for C.W.
Reception

BY WILLIAM SABIN,* W4YFA

so-called produet. detector in conjunction
with o high-speed a.g.c. for e.w. reception.
A properly operated produet detector reduces
spurious outputs caused by uadjacent signals
heating with each other, und the a.g.c. limits the
range of variation of the signal level reaching the
detector. This article is concerned with the
rather special requirements of the a.g.c. circuit
for good c.w. reception. The technique discussed
is then applied to an old receiver.,
To bhegin, we will assume that vour ‘*‘old
aithiful”” has been cquipped with & new product
detector and that it performs as advertised. We
will assume also that, having been knocked off
vour chair a few times by the c.w. kilowatt down
the road, you are properly impressed with the
lurge-signal output of the detector und with the
need for an automatic (and fast!) level control.

M«'mb‘.nx practice in receiver design is to use a

Requirements for C.W.

For ec.w. reception the “manual” mode of
operation is usually preferred. That is, the audio
¢ain is left. in 2 more-or-less fixed position and the
gensitivity, or r.f. gain, control is used to adjust
the output level. Basically, we try to find a sct-
ting at which a desired signal ean he received
adequately with & minimum of interference from
un undesired signal. Practicaily, the maximum
setting is determined by the loudness of the
strongest signal within the passband, assuming
there is a limit of endurance for the operator.

Now when the receiver is wide open to pull
through a weak signal and our former friend
across town comes on, that's when we would like
to have some a.g.c. in a hurry. The trouble is, of
course, that the w.g.e. drives the desired signal
into oblivion, since the recciver is now desensi-
tizod. At best, the weaker signal fuctuates up
and down in accordance with the stronger one.
No simple reeeiving system can overcome this
problem completely, but if we can reduce the
sensitivity control to a point at which a.g.ec.
actlon hacomons unobjectionable, very often our
educated ear ean once again read the weaker
"T*Relintry gf\_'r:r'emé' Dept., General Llectric Company,
Cincinnati 15, Olio,

An “ear-sarer’ a.g.c. system that goes
to work at a preset level below which
the manual gain control oprrates nor-
mally. s in all cae. a.g.c. systems, the
b.f.c. must be isolated from the a.g.c.
rectifier, u requirement that can be met
by many product-detector circuits with-
out further chansge in the receiver.
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signal in the presence of o stronger one, We ac-
complish this by establishing some definite signal
level bevond which w.g.e. action occurs, Vor
wealker signals, true manual gain control is re-
tained. We seleet o level such that a substantial
amount of signal is delivered to the detector.
The audio control sets the loudness of this level
at the headphones. The Hutness of the w.g.c.
netion assures that no signal will be louder than
this level. Finally, the a.g.c. should not permit
the receiver to generate annoying elicks or spuri-
ous outputs.

In short, we desire to use a very fast a.g.c. us
an ear-siwving adjunct to the normal manual-
gain mode of operation.

Extensive experimentation and listening tests,
culminating in a very hectie Sweepstakes (‘on-
test, indicate that a “double-loop” system pro-
vides & very satisfactory cffcet. A fast-uttuck,
fust~-recovery a.g.e. is applied to the i.f. stages.
The guin of these stages is hrought up between
dots. A fast uattack, medium-speed-recovery
w.g.c. is applied to the first r.f. stage. This bias
holds between words at 25 w.p.an. und may be
thought of as a kind of ‘““signal-conditioning’’
whereby the hotness of the receiver is adjusted to
suit, the signal. The practical result is that the
sensitivity of the receiver is turned down and
the clipping action which is taking place becomes
much less prominent. {(Severe elipping ean be
quite fatiguing after a while.) Also, the readabil-
ity of a weakersignal, in the presence of a stronger
one, i8 materially improved automatically.

Hardware

Fig. 1 is the circuit arrangement used by the
author in an SP-200X Super-Pro (vintage 1940, o
good year!) and is one aspeet of & more extensive
modernization. This recciver, as modified, is in-
tended for e.w. reception, primarily.

The input to the a.g.c. amplifier is taken from
the plate of the last i.f, stage. A trimmer capaci-
tor adjusts the coupling and establishes the level
at which a.g.c. action begins. In the author's case
no trouble was caused by b.f.o. lenkage into the
a.g.c. amplifier, but other situations may require
caution in this respeet.

The cuthode follower provides o low source
impedance for the wa.g.c. rectitier. This helps to
speed up the response.

The u.g.c. rectifier is an adaptation of what is
known us i pumping circuit. The charge uc-
quired by ('t on the positive swing of the i.f.
eyele is pumped into ('s and C3 on the negative
swing. For this action to oceur, the signal must
oxceed the back bias on Vye. This is the old
familiar delayed-a.g.c. idea in modern dress.
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Fig. 1 —The c.w. automatic gain control circuit as applied to the SP-200X receiver. Method of applying a.g.c. voltage to

i.f. and r.f. stages in other receivers may differ in detail, depending on grid-return circuits. See text for discussion of proper

time constants. Resistors are !2-watt composition; capacitors below 0.01 uf. may be ceramic or mica, higher values
ceramic or paper. Component designations not listed below are for text reference.

Ri, Rs—Linear-taper control.
Si—S.p.s.t. toggle.

As the voltage on Cq builds up, "4 becomes
reverse biased and the sensitivity control is tuken
out, of the circuit. This makes the a.g.c. response
characteristics independent of control setting.

The voltage on (% is applied immediately to
the 50-ke. i.f. stage und shortly therenfter to the
other stages. The decoupling circuits are neees-
sury evils and cannot be climinated in our simple
system.

When the signal suddenly disappears, Ca dis-
charges quickly through e, ('4 discharges u little
more slowly. ('3 discharges even more slowly
through I3 because €12y in this case is reverse
biased.

A comment is in order regarding the amount of
a.g.c. decoupling and filtering actually needed.
Audio beat frequencies produced in the a.g.e.
rectifier, us well as the intermediate frequency
itself, can get back to the various grids and cause
oseillutions and cross-modulation. The latter
eoffcet. is aggravated if the vurious tubes have
poor remote-cutofl control characteristics. I’he
end result is that most of the beneficiul cffects of
the product deteetor are destroyed. So a mini-
mum amount of filtering is unavoidable ‘I'he
filtering delays the time response a little.

Finally, the stages having a.g.c. applicd should
have a stitf voltage source for the sereens, Other-
wise, the response tends to become “thumpy”
duc to Huctuating screen voltages,

Conclusions

The author has not tried to present a sure-
fire recipe for every receiver, but rather to dis-
seminate his own experiences und observations.
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S2—S.p.d.t. toggle.
Ss—Rotary, 1 section, 2 poles, 3 positions.

No startling innovations are ¢lauimed or implied.
The techniques deseribed are well known to
professional recciver designers (which the wuthor
iy not) but perhaps not by all basement cxperi-
menters,

T'he results have been highly satisfactory and
represent, a valuable improvement in the receiver.
A.g.c. cunnot by itsell pull an 83 signal out of
2 wolf pack of American kilowatts, of course
(there's a real challenge for you!). ‘'he major
benefit is that @ lot of the fatigue and knob-
twisting, while listening for weuk signals, is
climinated.

We invite experimentally inclined ¢.w. enthusi-
asts to try their luck on their own receivers, if
the fuctory has not already provided an adequate
ag.c. for c.w. reception, pE=—]

‘a-Stravsis

K4AIP, KANQQ,and WN4MIV, all of Smyrna,
(icorgia, plan a DXpedition through the Appa-
lachians in July. The three will stop their truck-
trailer at the highest points of twelve states and
will send speeiul QSLs to those stations contacted,
with o certificate to stutions contacted from five
or more locations. Operating dates are between
4 paoand 1 A, EST, July 11-27. Details on
time, dute, location and frequencics are available
on request from Arnold Constable, WN4MIV,
212 Stoneereck Road, Smyrna, Georgia. The boys
will top their trip with & visit to ARRL Hq.
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A 50-Mc.

Double-Conversion
Transistor

Receiver

Good Performance and Portability
at Moderate Cost

BY WILLIAM L. NORTH,* W4GEB

that can be built in 10 to 15 hours, at
cost of less than 35 bucks. Both figures ure
subject to considerable variation; the skilled
junk-box operator will be able to shade them by
appreciable marging. Construction is made sim-
ple und inexpensive by using u small transistor
broadcast receiver for the i.f. and audio, and
then adding a 50-Me. tunable converter ahead of
it. Obviously, the choice of the broadcast package
8o used is a major factor in the over-all cost and
performance of the finished product.
712 Hallwood &ve., Falls Church, Virginia.

I 1ERE is u double-conversion 50-Me. superhet
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Fig. 1—The 50-Mc. transistor receiver, in a
box 5 by 7 by 4 inches in size. The vernier dial
tunes the converter oscillator. At the lower right
is the antenna trimmer, and at the left an r.f.
gain control and switch. A small self-contained
transistor broadcast receiver, which serves as
the i.f. amplifier and audio system, is mounted
behind the speaker opening.

The broadeast recciver used in this instance
was selected because one like it, purchased for
entertainment, purposes, appeared to be quite
sensitive and selective. It requires only two
penlite cells for power, and it costs less than $14.
Being only about the size of a package of king-
size cigarettes, it converts easily into u compact
v.h.f. receiving unit. A wide range of such re-
ceivers is available, both above und below the
one used here in both performance und price. It
is not anticipated that difficulties will be en-
countered in using other receivers in this way.
Buttery voltage is not critical, but there is reason
to believe that better 50-Me. reception might be
possible with 6 to 9 volts, us commonly provided
in many other receivers.

The 50-Mec. Front End

The converter portion of the 50-Me. receiver,
Fig. 2, consists of a tuned r.f. stage and an auto-
dyne mixer-oscillator. ‘The oscillator is tuned by
means of a vernier dial on s, The r.f. stage tuning
is also brought out to the front panel, at the
lower right in the front view, Fig. 1. This may
he used to compeusate for different receiving
antenna characteristics, and enables the user to
keep the input eircuit precisely tuned. The
oscillator and mixer circuits could be gang-tuned,
but peuking the mixer tuned ecircuit, L3, at the
middle of the desired frequency range is quite
satisfactory.

Since most activity is concentrated in the lower
portion of the baud, only this segment is covered.
T'he mixer is peaked at 50.8 Me., and the oscilla-
tor may be sct to cover 50 to 51.5 or 52 Me.
without need for mixer retuning. The oscillator
circuit, Lg-Cs, actually operates at half the de-
sired injection frequency, the second harmonic
being used to heterodyne the incoming signal to
an intermediate frequeney of 1610 ke. The oxcil-
lator tuning range is about 24.2 to 25.2 Me., to
cover the lower half of the 50-Me. band. Operat-
ing the oscillator in this way avoids interaction
with the 50-Mec. tuned circuits, and works out
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Fig. 2—50-Mc. converter used ahead of the broadcast receiver, to provide a complete transistor superhet. Decimal
values of capacitance are in uf.; others in pf. Unless otherwise specified, capacitors are ceramic, resistors Y2-watt com-
position. Power circuit changes for negative-ground receivers are shown at the lower right.

C1—20-pf. shaft-type trimmer.

C2—50-pf. shaft-type trimmer.

J—Coaxial fitting.

Li, L3—8 turns No. 24 c.c. wire, closewound on ¥s-inch
brass-slug form. Tap L1 at 1 turn,

Lz—1 turn No. 24 c.c. over cold end of Li.

very satisfactorily. Stability is good, and peaking
the anteuna trimmer does not swing the oscillator
frequency. The antenna circuit tunes quite
sharply, and it is good practice to keep it peaked
on the received signal. With the antenna con-
nected the circuit can be peaked on noise, in the
absence of any signal.

The r.f. gain control, R;, also on the front
punel, is connected in a forward base-biasing cir-
cuit recommended by the transistor manufuc-
turer. Increasing the base bias in the direction of
the colleetor bius causes increased collector and
emitter current, with a consequent voltage drop
across [y and its 1200-ohm scries resistor. This
results in lowered emitter-to-collector voltage,
and decreased gain.

The penlite cell and 1N34 diode in the antenna
circuit provide protection for the r.f. amplifier
transistor. These are not necessary components
for receiving, but if a 50-Mec. transmitter is to be
used with the receiver the protective device is
recommended. The diode, which is reverse-
biased, acts as a heavy load on 1;(y when the
r.f. peak voltage across this circuit exceeds about
1.5 volts. Another cell and diode, polarized op-
posite from these, could be placed across L;C| for
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Ls—1 turn No. 24 c.c. over cold end of La.

Ls—53 turns No. 32 enam. wire, closewound on Y2-inch
iron-slug form.

Le—15 turns like L1, center-tapped.

R1—10,000-0hm control, with switch,

S1—Switch on Ri.

Q1, Q:—V.h.f. transistor (Philco 2N1742 used here).

additionul protection, but this has not been found
necessury by the writer.

Construction

The photographs show the external and in-
ternal uppearance of the receiver, though con-
siderable variation from this should be permissi-
ble. The aluminum casc is 5 by 7 by 4 inches in
size. While a metal enclosure may not be a neces-
sity, it tends to eliminate stray pickup of signals
and noise in the broadcast receiver's normal tun-
ing range.

The first step in layout work is to determine
the placement of the broadecast recciver. [nas-
much as the converter i.f. output is inductively
coupled to the broadecast -sct's loopstick, the
placement of the receiver should allow ample
room for mounting /; in the desired position.
When this determination hus been made, a chassis
for the receiver can be designed to suit the ma-
terials on hand and the form factor desired. In
constructing this receiver, the following simple
steps were taken.

First, a hole the size of the receiver speunker
grille was cut in the panel ut the appropriate
location. The receiver batteries were removed,
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and leads goldered fo the battery clip terminals,
These were made long enough to feed through an
opening in the plastic case of the reeciver, to the
external battery and the switeh to be used for the
complete 50-Me. reeeiver. The latter, Sy, is part
of the gain conirol assembly, and is mounted at
the lower left side of the punel, us geen itf the
front view.

A small aluminum chassis was fabricated and
{ustened to the panel. Tts lavout took into con-
sideration the fucts that r.f, leads had to be short,
L should be shielded from Lz, and the i.f. output
coil had to mount parallel and close to the re-
eeiver's loopstick, Because the broadeast receiver
has a plastic case, no tampering with its r.f. eir-
cuits is required.

The reeciver is fastened to the front panel with
a bracket of aluminum. it is set at the high end
of its tuning range, 1610 ke., and normally left
with its gain econtrol about halfway on. With
new batteries there was ample volume with this
setting, but as buttery voltage dropped off it be-
came neeessary to raise the audio gain. A finger-

Fig. 3—Iinterior view of the
50-Mc. receiver. The transistor
broadcast receiver is at the
right. Note the mixer plate coil,
Ls, mounted horizontally, below
the receiver case, for coupling
inductively to its built-in
loopstick.

sized hole was punched in the end of the case to
provide aceess to the control. The r.f. gain control
on the converter provides ample volume control,
cven on strong signals, g0 u pancl control for
audio gain is not needed.

The broadeast receiver uged in this application
has the positive side of the bhattery grounded.
This serves as & common bus, to which the
transistor emitters and base-biasing circuiis are
returned. Modifieations for negative ground are
shown in Fig. 2. In this case, ('3 may be elimi-
nated. Break-in terminals for operating in the
push-to-talk mode are shown. These are not
mandatory, but they are handy for single control
of the send-receive function.,

Adjustments

Putting the receiver into operating condition
i quite cusy. Before plugging the transistors into
the converter, resonate Ly and Iy with a grid-dip
meter near the middle of the desired portion of
the G-meter band. The inductance of [,y should
be adjusted with ¢/; ncar the middle of its runge.

Fig. 4—Bottom view of the 50-

Mc. receiver. The input circuit

is at the upper left, The two

coils in the upper center are the

mixer and oscillator circuits.

The large coil at the right is the
i.f. output at 1610 ke.
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Next resonate L,Cy to the middle of its runge.
Next resonate Ly(Cy to ubout 24.5 Me., using the
dipper. Adjust L5 for about 1610 ke.

Connect a 1-ma. meter across the muting ter-
minals. With the receiver switch off and S upen,
plug in Q.. Now turn S; on. If the converter
oscillator is working properly there will be 0.25
to 0.5 ma, of current, and touching the stator of
(s will cause a slight rise. If no oscillation is in
evidenee, it is likely that the tap on Ly will have
to be moved up. In some cuses it may be neeessary
to connect the end of /5 direetly to the top of Lg,
though if this has to be done oscillation muy be
less stuble.,

Now check the frequency of oscillation. "This
cun be done with a general-coverage receiver that
will tune the 24-Me. region, or with a grid-dip
meter in the Zndicating position, coupled to L.
‘The slug in Lgcan be adjusted so that 'y will give
the exact frequeney range desired. Disconncet
the meter and jumper the muting terminals to-
gether temporarily.

Open the switeh, plug in (), and close the
switch again. Advance the gain econtrol, £y, to
ubout three-fourths on. Adjustment of 'y and
Ly should result in peaking of the background
noise, if an antenna is connected to the converter
input. A signal generator is helpful, but not

necessary, for these adjustments. You are now
ready for 50-Me. reception,

Results

The sensitivity of the completed receiver has
not been checked accurately, but with only a
folded-dipole untenna nearly all signals heard in
this area are audible here. The frequency stubility
is excellent, and the r.f. gain control is very
effective, reacting only slightly on the locul os-
cillator frequeney. With new batteries and the
receiver’s guin control set about hualf open, vol-
ume is adequate on local signals. 1f the audio is
run too high speuker vibration tends to cause an
audio howl, duec to mierophonic cffects in the
oseillator tuning capuacitor. This does not occur
atb reasonuable audio levels.

Since you don’t get something for nothing, it
should be recognized that the over-all perform-
ance depends to u lurge extent on the charaeteris-
ties of the broadeast receiver used iu this way.
Noise limiter, b.f.o. and some other features
usually found in the best communications-
receiver setups are lacking, but the author is
more than sutistied with his investment in thig
receiver. Using it and a low-powered transmitter,
opcerating on 50 Me. has turned out to be a lot of

fun, [osv—]

High Claimed 1963

W‘E may be in a period of poor conditions but
DX Competition scores retlect anything but
that! Fantastic multipliers on the lower-fre-
quency bands account, in part, for the following
totals in the 20th ARRL DX Competition held
this past February and March. Final and com-
plete results will appeur just as svon as checking
has been completed. 1n the following tabulation
only those claimed c.w. scores over 200,000 points
and those phone scores over 100,000 points are
listed. Following the call is the claimed score,
multiplier and number of contacts.

C. W. YV4AV......303,844— 74-1416

) KP4C 297,600~ 62-1600

Single Operator GUN . ... 206,730-210- 471

HCLDC. ...1,028,565- 95-3609 \ngRU 294,168-206- 479

WRGRE. | ..684,603-307- 743  WAMCM ... 284745-205- 463

YVSAGD .. 657.972- y8-2238 HK7BE..... 254580~ #2~1545

WAKTC ... 630,576-302- 70 WOEPZ. ... 279,642-209- 416
; - W64DF/KMé

YH 277,068- 66-1400

. 604, 299—139— 697 WeWZ.......272,958-194~ 469

507,486-281- 604 W3IYL, 268 983-209- 429
...498,304-272- 612 HK7ZT
4Y0,248-264- 619 W2HO..
.. 477,717-289~ 555 ZP9AY.
..466,070-265- 586 W6KG..
..463,266- 69-2238 G4CP....... 252,180~ 60-1481

450,459~ 71-2143 GW3JL... ... 251,883~ 57-1473
.. 445,050-258- 575 W4BCV.. ... 219,03Y-177- 469
..440,505-251- 585 W3MVB ..... 241,878-182- 443

WiRQR. . |11396,988-244~ 543 WILJYH.... 241, 773-203- 397
CE1AD......872,408~ 59-2106 CL3AG...... 211,152- 64-1256
KIDIR......337,662-222- 507 WA4DXI. ...  234,585-195- 401

XE20K......333,933~ 79-1502 W3HHK ) . 229,7[0—190— 403
W2GGE..... 331,785-219- 505 W5BRR.....228,288-192- 397
W3EIV......330,750-225- 490 JALIVX .225,992- 52-1454
W2AYJ.. 428,536-216~ 507 .225,792-1968- 384
W3BES 327,240-216- 505  W8ZJM 23,440~ 196~ 380
KIRTB......319,220-220~ 547 WIBIH.,., . .222,870-190- 402
W30CU. ....309,258-207- 502 HB9JG......222,805- 55-1352
WA20JD. .. .307,682-208- 493 W3GHS.....219,096-179~ 408
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DX Contest Scores

XEICV...... 585,298- 97-2016
HC1DC

W6GRX..... "16 876-186- 38 teees 387,272~ 79-2058
W6LDD..... 215.895-185- 389 K5MDX.... .332,232-218- 509
WIRQM..... 209,208-184- 379 YV5AGD....318,087- 81-1309
W3KT....... 208,071-183- 379 .. 45Y,302- 46-1878

PAPLOU 206,754~ 51-1380 241,215- 65-1234
W{CKD 204,660—180— 379 237,750~ 50-1581
WIFZ. 204,174-171- 398 204,724~ £2-1105
W3EQA......201,872-176- 385 202,566- 53-1274
HL9KH...... 201,135~ 53-1265 . 198 432-156- 420

.195,816--164- 405

Multiple Operatar 181610~ 55-1102

W3MSK. .. 1.139,280-376-1010 .
\WGRW ... . 682,872-296- 769 173,880~ S 81
WBWJID. ... 65K U35-315- 647 15410-156- 325
W3TM2Z .| [657,972-294- 746 S
WHKXV. . ... 621,291-281~ 737 : '1'50'875—1'25~ &49
KSBVK ... 610,806 280- 712 L STa iz 34
WONFA !\ 524,552-266- 062 -j22.220-128- it
PISME. .....481,902- M—Z 607 112926 50 638
WIKPQ. |11 1417,072-243- 571 07 T 336
W3MWC... .394 092‘346— 514 103776 47- 736

WAGIPY,

02,279-103- 331

PIL..... . 537,557~ 53-2123 .
WABVV.. ... 320,400~225- 475 Multiple Operator
%4% ..... 224 276—25(75-1 30 _;

SKE. .....251,526-206- 407 W3MSK.....676.392-232- 827
WB2APG. .. .232,179-193- 401 WEHJT......426,624-202- 704
B e LM I8 18 WANWO.... 206,190-174- 395

e N W3WJD.....180,272-152- 396
PHONE W3ADO. ... .173,584-152- 152

Single Operator W2SKE......165,168-14%- 372
XEICCB. .. 588200~ #0-2452  W8NGO.....107,442-127 282

1W'fMI‘\V opr. *K4SXT, opr. * \WISZR, opr. 1 W3SQX, opr.

5 KZ5GRS, opr.
‘ar-Straysigs

Hams of seven Phocnix, Arizona, high school
radio clubs formed u Council of Clubs recently.
T'hey would like to hear from other high school
clubs. Write to Washington High School ARC,
2217 West Glendale Avenue, Phoenix, Arizona.
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The Gus:Watchers

BY JOHN G. TROSTER,* W6ISQ

(')ST QST CATS Net -~ hey, I just worked Gus
¢ at SRSCE/FHS8 on the Clomoros. He's on

14,032 answering at (026, GGood S-6. Already made

out the QSL.” )

“Yenh — good go, we know. All the CATS
worked Clus last night. But you'd better change
the call. Gus is FR7ZC/FHSK!

“Nooooooo — he signed SRSCE/FHS.”

“Nope, he was FR7TZC/FHS last night.”

“You sure he's still on the (fomoros?”

*‘Hold it, fellus. I heard the east coast calling
FRSCE/FHS lust night.”

* Listen, tonight I distinetly heard a W9 who
was working him, and it was FHSCE/FBS&.’

“Yeuh, must be Frank Baker 8 — that's what
it. gives for the Comoros in DXCC — why not?”’

“You're all wrong. He wus signing FHSCE —
no ‘slant’. He wus FH8CE the first time he was
on the Comoros. Why change n-w?”

“Ya know, mavbe (ius went back to the
"T'rom-lins.”

**Naw — hit maybe the (ilorinsos. Not many
west-coasters worked him from slant (:."”

“['m sure he was signing slant something.”

“I'll bet he's not on the Comoros yet . . .
maybe.”

*Mayvbe a pirate.”

“Naw, that was (fus’ fist.”

“Didn't you guys listen to him sign? "’

“Heck no — too busy jockeving for position —
and what do va mean, ‘you guys'?”

“What did Don Chesser's DX mag . . .
4KVX . . . suy he'd sign?”

“Dunno — not. due until tomorrow. Darn it —
’'m gonna change my subscription to Airmail
specinl Delivery tomorrow!”

*Well, look. There's no reason to sign 5SRSCE /-
FHS. If anvthing, he'd sign FR7ZC /Frank Baker
& — like the prefix in DXCC. Ya know, he was
using that FR7 cull on other islands.”

“I tell vou, fellas — five minutes ago, (ius
signed SR8CE/FHS. I worked him -—- wherever
he is -~ and he hasn't changed islands since lust
night. [ tell ya, Le signed 5R8CE/FH8 — I'in
sure . . . ahhh ., | . almost.” :

“Well, look, fellus, this ought to scttle it. A
couple of nights ago 1 heard a VK QSOing a Zed-S
and I'm almost sure the Zed-S said Gus wus going
to the Comoros yesterday and would use FHSCE
‘slant’ something . . . I'm almost . . . ”

“(CQ CATS Net — (fus was working 'em fast
ubout 14,032 -~ but he's QRT-ed now. All
through with that island, I guess.”

“What call was he using?”’

“Yeah, what call?”’

“W4BPD/FBS8”

“\Whanaaattt??? "

“T said W4BPD/Frank Baker & — or maybe
it was Frank Henry 8 — or something ‘slunt’ like
that I don't know. Why, what's the difference?”’
"#15 Laurel Ave., Atherton, Calif,
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“W4BPD/FHS! T'll tell ya what’s the differ-
ence! Even if it was ‘slant FIIS’, that's the most
ridiculous one vet!”

“What's so ridiculous about him using his
own cull?”

“Ya just can't, that's what.”

“Well, he could, yu know, if you guys would
write Barry, W7UGA/K3UIG and vour Senators
about 5.920, and your C'ongressmen, and get that
reciproc . . . "

“Ok, ok, ok, righto friend, tirst thing . . .

“Yeah, like I said, bet Cius would like to sign
W4BPD/ACT "vr somethin’. He could, ya know,
if yvou guys would write. And you guys could sign
yourowneulls . . . "

“Yeah, how aubout that??? Maybe next vaca-
tion I could be a KAG ora OY ~~bhrrrr . . . too
cold. Lessce, where were we — oh — ok-ok first
thing in the morning. But what about now?
What's (3ug' call? And what island’s he on?”

“Now look, vou guys — everybody's worked
him. I vote for FR&CE/FBS."”

“Noooo —it's FRTZC/ Frank Honolulu K.

“But Frank Baker % ig the Cfomoros DXCC
call.”’

“Well, all you guys are going to cause u lot of
trouble at Ack’s. Beeause you ain't gonna get a
QSL unless you use SRSCE/FH8 — ahh, I'm
almostsure . . . "

“Look, let's he logical! We're ubsolutely cer-
tain . . . well, maybe . . . that Cius is on the
Comoros! All right now, follow this. He used
FR7ZC/T on the Tromelins, right? He used
FR7ZC/E on Europa, right? He used FR7ZC /G
on the (ilorious, or (iloriyuses, or (iariocas or
whatever they were, right? Sooooo, isn'’t it ob-
wious it has to be FRTZC/C?"

*Yeih, sounds good to me.”

“Well, I don't know . . . I'm almost certain
he wuas signing SR8CK/FH8 tonight . . . I
think ... "

*Re logical, he has to be signing FR7ZC/C.”

“Yeah, that FR7ZC/C sounds ok to me. I'm
gonna send old Ack my QSL for FR7ZC/C."

*“T don’t see how ‘5R8’ can sound so much like
‘FR7'.”

(Continued on page 152)
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The 4-1000A in Grounded Grid

Fig. 1—K9LKA's kilowatt 4-
T000A grounded-grid ampli-
fier. Meters across the top of
the panel are, from left to
right, for plate voltage, rela-
tive r.f. output, plate current
and grid current. The band-
switch control is in the center,
flanked by the plate tuning
control and capacitor switch Sz
on the left, and the output load-
ing control on the right. Along
the bottom are the filament
switch, panel lamp and fuse;
r.f.-indicator sensitivity control,
and the input tuning control.

Most high-power triodes available at surplus prices do not have a sufficiently high }
amplification factor to permit zero-bias operation. Tetrodes may be converted to
high-u triodes by connecting the screen to the control grid. llowever, in the case of
most tetrodes, this connection results in excessive control-grid dissipation at the
driving-power level required to obtain normal rated output. The 4-10004 is one of the
few exceptions to this rule! and is also one that is available in usable condition at
relatively low cost from a number of sources. The triode connection results in con-~
siderable circuit simplification, especially in grounded-grid operation, since reg- &
ulated bias and screen supplies are eliminated and neutralization is not required.

Zero-Bias Triode Operation in a I-Kw. Linear

BY LARRY KLEBER,* K9KLA

gear that is almost impossible to duplicate
with facilities availuble to the ordinary
ham becuause of unusual mechanical requirements.
Complicated gearing, chain drives or speciul
mietal shapes that require power tools found only
in machine shops sometimes cause an otherwise
excellent article to be passed by. In addition to
the mechunical problems, cost is frequently com-
pletely out of reach for the would-be constructor.
Here is o kilowatt linear amplifier covering
10 through S0 meters that has several features
to recommend it to the fellow who wants to in-
crease power. First of all is the cost. Using all
new parts, except the meters which are readily
""%¥922 Whitney Blvd.. Belvidere, Illinols,
! The Kimac data sheet on the 4-1000A as a grounded-
grid triode qualifies this by adding, **. . . if 4 plate voltage
of at least 3000 volts is used.” - kditor.

MANY construction articles describe radio
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wvailable from used- or  surplus-equipment
sources, the toral expenditure will be less thun
%150 plus the cost of the tube. If you are willing
to do some horse trading, scrounging and junk-
box raiding, you can do it for considerably less.
Tvpe 4-1000As from broadeast or police radio
transmitters are readily availuble at prices from
$20 to $50. Surplus JAN tubes are listed by sev-
eral QST udvertisers, and they are regularly
offered in Ham-Ads. Remember, the Eimae 4-
1000A is built like a Mack truck and, once you
have acquired one of these tubes in good condi-
tion, you can expecct vears of satisfactory service
if vou don't ubuse it by overdriving the grid. That
is why a grid-current meter is mandatory.
Secondly, construction is extremely simple.
All mechanical work can be performed with ordi-
nary hand tools. An electrie drill will cut the con-~
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Fig. 2—Circuit of the 4-1000A grounded-grid amplifier. The 500-pf. 10-kv. fixed capacitors are TV doorknob type;
others are 1-kv. disk ceramic, except M indicates mica.

B)—Centrifugal blower, 60 c.f.m. at 0.6-inch static pres-
sure (Ripley 8472).

Cy—Triple-section broadcast-replacement-type variable,
365 pf. or more per section, sections connected
in parallel.

C:—Dual air variable, 200 pf. per section, 7000 volts
{Johnson 152-503 /200CD70).

Ca—Air variable, 0.03-inch plate spacing (Cardwell PL-
8013 or B & W 51241),*

ly—6-8-volt panel lamp.

J1, Ja—Chassis-mounting coaxial receptacle (SO-239).

Li—é turns No. 10, 1Ya2-inch diam., 1%z inches long, tapped
at 14, 1%, 2V, and 4V turns from ground end.

* The Cardwell capacitor is listed in the 1963 Allied
catalog. The B & W capacitor, which is identical, is not
stocked by B & W as a retail item, and may or may not
be available at any particular time, depending on manu-
facturing needs. It is advisable to check with B & W before
ordering from this source.

struetion time considerably, but it is not an abso-
lute necessity. The meter holes can be cut with a
bit brace, or with u hand drill and tile. Best of all,
overy single component is standard merchandise
and is readily available. Your favorite ham sup-
plier may not have every item in stock, but he
should be uble ta get any of them for you in a
hurry.

Triode Operation

The 4-1000A may be connected for high-u tri-
ode operation hy placing the grid aund sercen
elements at the srame d.c. and signal potentiuls;
in thig case, both are grounded. This connection
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Le— Approximately 14 uh., tapped at 7, 3.5, 2.5 and
1.75 ph. (Barker & Williamson 850A band-
switching inductor).

Ri—Approx. 27 ohms; see text.

R:—Made up of four 4.7-ohm Y2-watt carbon resistors in
parallel.

Ry—Linear control.

RFC;—30-amp. bifilar filament choke (B & W FC30A).

RFC2—Solenoid r.f. choke {B & W 800).

RFCz—Solenoid r.f. choke (Ohmite Z-50).

Sia-n—Single-section double-pole six-position ceramic
rotary switch, 60-degree index (CRL 2551),

S1o—Heavy-duty single-pole six-position rotary switch
{part of L2 coil assembly, modified as described
in the text).

S;—See text.

Sy—S.p.s.t. toggle switch,

T—7.5-volt, c.t., 21-amp. filament transformer (Stancor
P-6457, Chicago F-725).

Z,—2 turns No. 8, V2-inch diam., shunted by three 150-ohm
1-watt carbon resistors in parallel.

offers several advantages for sideband operation.
First, no grid-bias or sereen-voltage power sup-
plies are needed. In addition, the drive level of
this grounded-grid stage is compatible with the
power-output. level of modern sideband exeiters.
Finally, neutralization is not required.

The Circuit

The circuit of the amplifier is shown in Fig. 2.
Excitation is fed to the filament through a 0.01-
ut. 1260-volt (working ) miea capacitor. A ceramic
capacitor is not suituble for coupling since it will
not stand the current. The cathode coupler,
consisting of (!; and L, does an excellent job of

QST for
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input matching. RICy is the new B & W FC-30A
bifilar lilument choke which is more efficient than
the earlier type FC-30. With the center tap of the
filament transtormer returncd to ground through
an extra pair of contacts on the VOX or antenna
relay, the no-signal resting current. will be approx-
imately 60 ma. with 3000 volts on the plate. With
the relay contacts open on standby, the 25K
bias resistor drops the plate current to a negligible
vulue.

A B & W type 850-A coil-switching unit is used
in the pi-network output circuit. The type 852,
incidentully, is not suituble for use with the 4-
1OO0A, since it is designed for a much lower plate
load impedance. Tts use would not. ouly require
much higher input and output capucitances, but
would also result in an abnormally high-@ eirenit
in this amplifier. [nstead of an expensive viccuum
variable for the tank capacitor, !y is i split-stator
wir unit with 0.L75-inch plate spacing, T'o reduce
the minimum cireuit capacitance on the higher-
frequeney bands, one section of the dual capieitor
is used for 10, 15, and 20 meters; the sceond sce-
tion is switched in purallel with the first for the
lower frequencies.

The variable output capacitor Cy iy a 1500-
pf. unit with 0.03-inch plate spacing. "T'his pro-
vides sufficient capacitance for the phone end of
the S0-meter band. However, more eapacitance
will usually be required for the low-freguency end
of this band, and this i8 provided by conneeting
a fixed 0.001-pf. mica capacitor in paralfel with
'y in the last position of Sic.

Parasitic Suppression

Several different makes of chokes were tried
at RFCa in conjunction with many different
resistance-inductance combinations in the v.h.f.
suppressor Z1. However, it was found practically
impossible to completely eliminate parasitic
oscillation on all bandsuntil the B & W type 800
choke was tricd.

Metering

(irid current is monitored very simply. The
control grid is grounded through fonr 4.7-ohm
Liwalt composition resistors in parallel, hy-
passed by a 0,01-pf. disk ceramic capucitor. The
R(! combination serves to hold the control grid

very close to ground potential. Grid current is
monitored by measuring the voltage drop across
the resistors with the 1-ma. grid meter, calibrated
-300 ma. full scale, und a series resistor.

A simple way to determine the value of the
serics resistor /'y is to place u regular milliam-
meter with a seale of 200 ma. or more from the
VOX relay terminal to ground. Apply excitation,
and substitute resistors at /¢y until both meters
have the sume deflection at 150 ma, As an ex-
ample, the Weston Model 301, 1I-ma. mcter re-
quires a 27-ohm series resistor.

Plate current is measured by a 0-1-amp. d.c.
meter shunted across & 10-ohm resistor in the neg-
ative bhigh-voltage lead. This resistor is incor-
porated in the power supply, not in the umplifier
itself. The 50-watl rating gives an ample safety
factor, since the power dissipation would not
exceed 1 few watts should the ammeter open up.
Notice that the negative terminal of the supply
must not. be grounded exeept through the 10-ohm
resistor.

A plate voltmeter has o definite place in this
amplifier, or in any other amplifier where the d.e.
input runs 900 watts or more, since if. is required
by 'CC! regulations. Idven if vou run less than
D00 watls, it i reassuring to know exactly what
vour input is ut all times.

To continuously monitor the r.f. vutput level
of the amplifier and to uid in efficient tuning,
a simple r.f. voltmeter has been incorporated in
the circuit. Absolute readings are not. necessury,
80 provision has been nude for varying the sensi-
tivity by adjustment of R,

Component Modification

Some of the components require minor modi-
fication before mounting. The fast rotor plate
and the lust stator plate of the rear section of the
tank capuacitor 'y are removed, This is scetion
('so in the diagram, which is used u#lone on the
higher frequencies. The operation is simple and
requires no special tools. The alteration reduces
the minimum eapaeitance to permit & more fuvor-
able € on 10 meters. To further reduce the mini-
mum cireuit capuacitanee, the stutors of ('» are
moved farther away from the chussis by mount-
ing the capucitor in an inverted porition; that is,

Solid shatt
coupling

Sarnana
Jack
/
Fig. 3-—~Sketch showing details
of the tuning-capacitor switch, Sxda
Sz, The stator sections are con- 'br‘is;y or
nected in parallel when the L f‘v/llml'ﬁ‘wb
panel control knob is pushed to . B\ 7 =431
engage the plug in the jack. l," ) [ l F/zmqé on 3 (1 ﬂ
/ Front rearof the Rear'
Front panel stator barana plug stator
section | acts asstop ection
tolz’mdﬂ{; \ ! i
Saft vavel
Ceramic
support
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Cut oﬁ:,

&ong this

Fig. 4—Sketch showing how the lower portion of the tube
socket is cut off.

with the stators on top. The mounting feet of the
Jdohnson cupacitor are easily moved to permit
mounting in this manner, since the capacitor
frame has duplicate mounting holes.

Fig. 3 shows the device used for 8. Nimilar
metal brackets are attached to adjacent ends of
the stutor-assembly rods of the dual capucitor.
‘I'he bracket on the rear end of the front capucitor
gection (C»p) curries a li-inch panel bearing
through which a 3-inch length of li-inch brass
rod slides. One ¢nd of this rod is drilled and
tapped to accept the threaded shank of o banana
plug. 'The other end of the brass rod is coupled
to a 314-inch length of 14-inch bukelite rod which
passes through another bearing in the panel to
the control knob. The shaft coupler should be
of the rigid type, either metal or ceramic. To
ugsure good contact hetween the stator of (ap
and the banana plug, a piece of 34-inch flexible
copper braid is used to connect the two directly,
rather than to depend on the sliding contact at
the bearing.

The banana jack is mounted on the other
bracket. Be sure that the two brackets are
drilled identically so that the plug and jack may
be lined up accurately.

()ne other slight modification wus made in the
capacitor before mounting. A small triangular
bracket was mounted inside the rear frame plate,
that is, between the capacitor sections. This wus
fastened in place using the same screws which
hold the veramic stator bar against the frame
plate. The upper point of the triangle extends
gufficiently above the frame plate to allow mount~
ing a l-inch ceramic pillar. After the components
were mounted on the chassis, the open end of the
10-meter section of L3 was removed from the
coil assembly, turned end for end, und fastened

between the ceramie end plate and the ceramic
pillar. A short length of !{-inch copper tubing,
ulso fastened to the ceramic pillar, connects the
coil to one gide of the blocking capacitors. Another
short length of tubing couneets the rear stator
teeminal of (pa to the same point.

It will be noted that the (.001-uf. fixed output
capacitor requires an additional switch position.
Fortunately, this is not difficult to provide, since
there is already a hole for an cxtra stationary
contact in the ceramic end plate of the B & W
coil unit. All that is necessary is to obtain a switch
contact from B & W 2 for one dollar (or muke a
reasonable facsimile) and mount it in the spare
hole.

The socket for the 4-1000A is Fimae's new
plastie type SK-510 (amateur net $6.50). It is
designed  primarily for duct connection to a
blower. For the pressurized-chassis ventilating
system used here, you can improve the air flow by
cutting off the “nose’ of the socket with a hack-
suw, a8 shown in Fig. 4. Remove the socket con-
tacts while this operation is performed, to avoid
damaging them. Use extreme care in sawing.
Although the socket is made of a tough plastic,
unusual stress or strain may cause it to break.

You will note that the socket has slots next
to the ping, right in the side of the molded fixture.
To ground the two screen leads, pass a l4-inch
copper ground strap through the slot and solder
it to the bottom of the sereen contact inside the
socket; then ground the strap to the chussis ut the
point where it emerges from the socket. The grid
bypass capacitor should be installed in the same
manner. One lead passes through the slot and is
soldered to the bottom of the grid contact, while
the other lead is grounded to the chassis. The
leads should be only Li-inch long.

Construction

The 14 X 17 X 4-inch chassis is made up of a
pair of SecZuk?® R414 rails (4 by 14 inches),
a pair of R417 rails (4 by 17 inches), and two
P1417 punels (14 by (7 inches). Standard 13 X
17 X 4-inch chassis are readily available, of course,
but the extra inch of Jdepth provided by the
SceZak units is necessury to accommodate (fp
which has a length of 13L¢ inches. Machining of
the front and rear chassis walls and the top deck
is greatly simplified by using these handy rails
and panels. No more tryving to get big fingers and
tools into smaull corpers. You can do ull of the
drilling and cutting on Hat plates, and then as-
semble vour chassis.

¥ Rarker & Williamson, Bristol, Penna. Mention 830A
type number when ordering.

3 SceZuk products are available from Radio Shack Corp.,
730 Commonwealth Ave., Boston 17, Mass,, Terminal
Hudson Flectronies, 236 West 17th St,, New York, N. Y.,
and ('alifornia lLlectronics SBupply, Los Angeles, among
others.

Fig. 5~Plan view of the 4-1000A grounded-grid ampli~
fier. This view shows how the position of the 10-meter
section of L2 is changed.

QST for




Cathode Coupler

Place 8, L1, and ¢y close to the tube socket,
as shown in Fig. 6. In this amplifier, Millen
type 39005 universal-joint couplings were useld
between the shaft of ('y and the front pancl to
#llow the control to be placed symmetrically in
respect to others on the panel. Even though the
shaft and rotor of (' are at ground potential,
nse an insulated shaft coupling to couple the
indicator dial to avoid the poussibility of setting
up a spurious tuned circuit. If vou don't gang
the input and output band switches, as described
presently, use an extension shaft on the input
switch so that the switch can be placed close to
the tube socket.

Ganging the Switches

It is not difficult to gang Sja—n and S;c to pro-
vide single control. This can be accomplished by
means of a National type RAD geared right-
angle shaft coupler. A Johnson rigid ceramic shaft
coupler (type 104-252) is attached to the tail
shaft of the B & W cuil unit. A short length of
! {-inch brass rod couples the gear end of the right-
angle drive to the ceramic coupler. Sia~p is
mounted below deck with its shaft extending
through a clearance hole in the chassis so that
the shaft can be lined up with the shaft of the
right-angle drive. The two shafts are coupled
together by means of a ceramic semiflexible
coupler (Johnson 104-262). Since the switch on
the B & W coil unit has 60-degree indexing,
S1a-B must have the same indexing, rather than
the more common 30-degree indexing. ‘Lhe 60-
degree switch is, however, a standard item io the
manufacturer’'s catalog. A 30-degree switch may
he used, of course, if ganging is dispensed with.

Wiring

As the photographs indicate, very little actual
wiring is required. The positive high-voltage
lead enters the rear of the chassis through
Millen high-voltage connector where it immedi-
ately connects to the first 500-pf. bypass capaci-
tor. RFC3 is mounted between this capacitor
and a feedthrough insulator which is connected
to one side of the voltmeter multiplying resistor.
The feedthrough carries the high voltage through
to the top of the chassis where it conrects to the
second 500-pf. capacitor mounted on the chassis,
and to the bottom end of KI'Cls. A tupped ceramic
pillar insulator threads onto the top terminal of
this capacitor. The two blocking capacitors are
suspended from # short copper strap fastened
across the top end of the insulator. and a second
strap conneets them to the top of the r.f. choke.
T'he parasitic suppressor Z is inserted at the
center of a copper strap connceting the top of
I’F'(Cs to the plate cap of the tube.

Since the high-C input eircuit curries con-
siderable current, the r.f. wiring should be done
with reasonably heavy wire (I used No. 10). This
includes the short between the S0-meter contacts
of Sya.

A lead attached to the stator of ('y passes down
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Fig. 6—Bottom view of the 4-1000A amplifier. The fila-
ment transformer and voltmeter multiplier resistor are to
the right. The input coil, L1, is at top center, supported on
Si1aB by its leads. Input capacitor Ci is operated through
a pair of universal-joint shaft couplers so that the capacitor
may be placed close to the tube socket without upsetting
panel-layout symmetry. The small shielding box (23 X
2Y%8 X 1%8-inch Minibox}, below the bifilar filament choke,
houses the r.f. output-indicator diode
and associated components.

through the chassis via a second feed-through
insulator to the box below containing the r.f.
output-indicator components. A short section
of RB-8:U connects the stator of ('3 to J». Be
sure to ground both ends of the outer conductor.

Blower Mounting

Don’'t compronise on the blower. The 4-1000A
requires 60 c.f.m. ut 0.6 inch of static pressure.
Some so-culled GU-c.f.m. blowers aren't worth
their salt when you try to pressurize the chassis.
The blower suggested does an excellent job in this
respect, and is priced quite reasonably.

Be sure to place the blower well away from the
tube socket. If it is placed too close, it will ereate
a pressure wall across the bottom of the socket
which will tend to restrict the How of air through
the base und chimney.

An a.c. receptacle is set in the rear apron of
the chassis and 2 short cord from the blower
motor plugs iuto it.

The Panel

The pancl is ustandard 1534 X 19 X lg-inch
unit of aluminum. The four wmcters are in line
across the top. A 4 X 17 X d-inch aluminum
chassis fits over the back of the line of meters to
shield them from r.f. fields. 1t is held in place by
eight No. 6 sheet-metal serews inserted from the
front. Shiclded meter leads (Belden 8882 wire ) are
brought up from below chassis through rubber
grommets in the chusgsis and in notches filed in
the bottom front corners of the meter enclosure.

‘The panel is fitted with chrome handles (Bud
type H9113) for lifting the amplifier in and out
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of the ruck mounting. They also serve to protect
the controls if it becomes necessary to place the
unit face down on your workbench for service.

The lettering was done with Tekni-Culs, and
the engraved plates are obtainable from Central
Engravers * at 5 cents per letter.

The Shielding Enclosure
The two ends and the back of the shiclding
cnelosure wre muade of 0.51-inch solid sheet
aluminum, while the top is made of perforated
sheet of the same weight, One of the SeeZak
1417 pancls is used for the bottom cover. Alumi-
num angle stoelk, !4 inch by !4 inch, is used to
join the picces with the help of '{-inch No. 6
sheet-metul screws spaced every two inches. All
of the above pieees, including the angle stock,

may be obtained cut to size if desired.®

Adjustment
After checking out the filament circuit and
g;ounding the center tap of T, reduce the sensi-

+ 529 Nouth State, Belvidere, {llinois.
$ f'rom Dick’s, v2 Cherry Ave., Tiffin, Ohjo.

tivity control of the r.f. voltmeter to neur mini-
mum. Seleet the proper band with 8 and apply
excitation, Adjust ('y for a grid current of approxi-
mately 150 ma. Apply plate voltage and load,
and resonate the output cireuit with s, With a
plate voltage of 3000 aud grid eurrent of 160 to
170 ma., alternately adjust Cz and (s to increase
the plate eurrent to 300 ma. or slightly over. In
observing the r.f. voltmeter, vou will note that
maximum output does not always oecur at the
point of resonance us indicated by the dip in the
plate current.

The amplifier may be checked for lincarity
as described in the Kadio Lmateuwr's Handbool:.

I am very grateful for the techniecal adviee
and suggestions of Bill Orr, W6SAT, and George
Stinson, WOKDK., Their analysis of the problems
encountered, as well as their suggestions for
changes during construction, made this a much
better amplifier, and a pleasure to build. Operat-
ing at an input of 1 kw. or less, this wnplificr
actually “consts” und will give you years of
trouble-free scrvice. [BE—]

‘a-Strayssl

/Nsw OCEAN HOUSE

ARRL President Herbert Hoover, Jr., W6ZH, on the left,
presenting the first annual "Ham of the Year’ award to
Win Jackson, WIWCI, based on WI1WCI's unselfish
efforts to help hundreds of people of all ages prepare
for their amateur licenses. Presentation was made at the
1963 New England Division ARRL Convention on April 28,
at Swampscott, Massachusetts. Nominations for the 1964
award may be made now; rules will follow those shown for
the 1963 award, as outlined on page 162, Janvary QST,

The Kalamazoo Gazette reports that a Clitizens
Bander was sentenced to 21 days in the county
juil for touching off a needless search in Lalke
Michigan. He used the CB rig in hig car to call
out, “Mavday, Mayday. I'm over the luke and
dropping fast.” As the newspaper headline indi-
cated, he's safe for a while!
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A bill has been introduced into the New Jersey
Cieneral Assembly to authorized call letter license
plates for New Jersey hams. Yon New Jersevites
who want the eall letter license plates — write
your representative and ask him to support Bill
AG47.

— o ¢ m—

They and Me

icver hear a member say — “TIIEY ought to run our club
this way!"
tver wonder who are THEY, who get the brunt thelive lnng
day?
THEY are the ones some eall a clique, who plun the work
%o things will tick.
TITEY fix the lizhts and sweep the floor; THEY handle
every needed chore,
THEY keep the clubroom up to snuff; THEY worry about
the heat and stuff.
THEY line up spcakers, pictures too, und the pecople who
will work for you.
THEY do the leg work, write the mail, provide a program
without tail.
Direetor's mentings THIEY attend, committee mectings
without end.
On evenings THIY could spend at home, on vour club's
business THEY must roam.
T'HEY take new members into band; THEY run instruction
sexsions, and
I'HEY must manage »ll the work other members prefer to
shirk.
Qome payv their dues and think they may stand and smirk.
THEY pay the same dues, it's true, but gain no nore than
YQU and YOU.
s paying dues your duty’s end. or ean 2 helping hand you
lend?
As true as " Clod can make a tree,” YOI aught to change
the THEY to WE.

~= SCARA News, WA207ZQ, Editor
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The Traveling-Wave Tube

Wide-Band Microwave Amplifier

BY BOB SCOTT,* W6PUB

first made practical the use of the w.h.f,

spectrum, 2 number of deviees for generat-
ing or amplifying microwaves have come into
heing. Somie of these deviees, such us the kly-
stron, the magnetron and the reflex oscillator,
have in the past few years become ulmost com-
monplace. In addition to the more comimon types
of microwave tubes, there are u number of newer,
more sophisticated microwave devices with exotie
names like curcinotrons, velocitrons, amplitrons,
foating drift tube klystrons and traveling-wave
tubes. All of these tubes use a form of interaction
or exchange of energy between moving electrons
and propagating waves. In addition, all of thesce
deviees in common use eleetron transit time. to
advantuge.

The traveling-wave tube came into being be-
cause. of the requirement for cextremely wide
handwidths in surveillunce receivers and clec-
tronic countermeasures aequipment.  Although
lower in cfficiency und power output when com-
pared to some other microwave amplifiers, no
other device can compete with the traveling-
wuve tube in its range of operating frequency.
T'his article deseribes in simple language how o
traveling-wave tube operates. A bibliography of
suggested reading is given at the eud of this ar-
ticle for those who wish to dig deeper into the
inathematical aspect of traveling-wave tube
operation,

SINCE the iuvention of the klystron, which

Electrons and Magnetic Fields

To understand how u traveling-wave tube
amplifies, it is necessury to understand the be-
havior of u free electron in the presence of an
r.f. and a magnetic field.

A free electron moving in the field of an elee-~
tromugnetic wave (for example, a microwave
signal) will experience a change in velocity. The
direction of the change depends on the polarity
of the ficld relative to the electron's motion. As
the change takes place in the velocity of the
vlectron, there will be u corresponding change in
the energy level of the wave. When the electron
is accelerated by the field, the amplitude of the
wave will decrease, and the energy lost in _the
wave is transferred to the electron in the form of

" * Applications F.ngincer, Microwave Marketing Div.,
fGitel-MeCullough, Inc., San Carlos, Calif.

ready to be placed into service. Although both tubes are
rated at 1-watt output, one has a 60-db. minimum gain
(1,000,000 times amplification), and the other has 30-db,
minimum gain (1000 times amplification). The difference
in the two tubes is the length of active helix. The longer
tube is 16 inches long and the shorter is 11 inches long.

increased velocity. The converse is also true.
When the clectron motion is retarded, the energy
lost by the electron is converted to encrgy stored
in the wave.

A free electron in the presence of a magnetic
field will be cuptured by the magnetic field,
provided that the field is strong cnough to over-
come uny other forces acting upon the electron.
It requires considerable energy for un electron
to cross a magnetic field in u direction perpen-
dicular to the lines of force in the tield. However,
the clectron travels along the magnetic lines of
foree rather easily. If an clectron is given a veloe-
ity in the presence of & magnetic ticld, its path
will tend to be along the wagnetic lines of force.
This is the technique used to form a beam of
electrons into almost any shape desired, and to
hold this shape for some prescribed distance. In
this. manner it is possible to form electrons into
solid pencil-like beums, hollow beutns, sheet

OUTRUT
>>>>>>>> ;‘ ——j—-o
ELECTRON GUN™ AT TENUATOR . COLLECTOR
e o

—————
FOCUSING STRUCTURE

Fig. 1—Basic component parts of the helix-type traveling-
wave tube.

=

‘This article is in response to a number of inquiries asking what a traveling-wave tube is
and what it does. Although its present cost puts it out of reach of amateurs. its principles

hams.

4
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W of operation, put down in simple language. should be of interest to ull microwave-minded
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Fig. 2—This shows the relationship between the helix, the
electrons, and the growing r.f. wave on the helix. The
negative half of the cycle can be considered the retarding
field. Note that the electron bunches occur during the
retarding or energy-extracting half of the cycle.

heams, and other desired forms. All that is ro-
quired is that the magnetic field be uxially
aligned in the direction we wish the clectron
heam to travel, and that the field be sufficiently
strong to keep the beam from spreading due to
the gpace-charge cffect from the electrons them-
selves.

Lf it is possible to combine un clectron beam,
a magnetic field, and an r.f. wave in one device,
there exists the necessary mechanism for inter-
action to take place between the r.f. ficlds and
the clectrons. As an encrgy transfer can occur
hetween an r.f. field und an clectron, und vice
versa, it should be possible to construct cither
a device to accelerate elcctrons using r.f. energies
(linear accelerator), or a device to winplify the r.f.
energy (traveling-wave tube) using retarded
¢lectron motion.

The Slow-Wave Structure

When the need for u broad-band microwuve
amplifier becume apparent, no practical way to
build one was known. It was known that such a
device was theoretically possible. However, as
usual, there was s problem that sectned impos-
sible to solve. For proper interaction between the
r.f. wave and the clectron beam to occur, the
velocitics of the wave and the beam would have
to be upproximately equal. An r.f. wave launched
on a wire will travel at approximately the speed
of light. 'To accelerate electrons to this speed so
that a reaction between the wave and the beam
could take place, would requirc enormous
amounts of energy. It was necessary, thereiore,
to devise a method of slowing down the r.f. wave
to match practical electron speeds. Several types
of slow-wave siructures have been invented — the
helix, the folded waveguide, and the ring and bar
structure, to name a few. However, in all in-

-FOLE PIECE

e~ G I N | CLNAMIC MAGNET
o I 1 -FOCUSING STACK

T [

P e
Z,/ ~yuee 800Y

Lo -
T~ GOMPENSATING STRIP

Fig. 3—A helix-type traveling-wave tube showing ceramic

magnet focusing. Since the ceramic magnets are tempera-

ture-sensitive, a compensating material to shunt the mag-

nets must be used so operation over wide temperature
ranges is possible,
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stances, the r.f. wave is required to travel a
much greater distance than the cleetron beam.
Sinee the helix is the most common type of slow-
wave structure, the helix is used as a practical
example in this article.

‘The t.w.t. helix is a hollow coil of wire, or tape,
supported by au insulated framework on the out-
side of the coil (sce Fig. 1). An clectron beam is
passed through the center of the coil. The r.f.
wave propagates along the wire of the coil at
approximately the specd of light but aidrances
along the heliz axially at a velocity that is deter-
mined by the diameter and the pitch of the helix.
A good analogy to the relationship between the
beum and the r.f. wave would be u handieap race
between 1 modern jet airplane and a tired old
World War 1 Jenny. ‘To properly handicap the
jet, it would be required to fly a preseribed num-
ber of loops around the Jenny over a certain
distance. If the handicap were exactly right, both
planes would cross the finish line together.

An electron “gun’’ is used to form the electron
beam. It contains u cathode (the source of the
eJectrons) and also various disk-like e¢lements
{grids) which will accelerate the electron beam
and aim it down the helix. This electron gun is
not simple. It must hold the right beam diameter
and density, aim the beum accurately, and emit
electrons for thousands of hours. T'he helix must
be properly designed as to pitch, diameter und
wire size. The glass, ceramic or metal that holds
the helix struight must be munufactured to ex-
tremely close tolerances. 1t cannot bend or wurp
ruore than a few thousandths of an inch in the
over-all length (ten or twelve inches). The mag-
netic field must be uniform over the length of
electron travel and must he perfectly aligned
su that the clectrons travel the entire length
of the structure without being lost by intercep-
tion on the helix. At the proper operating volt-
uges, the clectrons should enter the helix at a
veloeity which is slightly above the velocity of the
wave introduced on the helix. Under these condi-
tions, electrons that are initislly acted upon by u
retarding r.f. field from the helix are either pre-
vented from advancing or are slowed down.
Electrons which are initially acted upon by an
accelerating r.f. field are speeded up. After a
sutficient length of time, the clectrons in the
heam will become bunched or velocity modulated
into groups very similar to the bunches of suto-
mobiles produced on a highway where cars travel
at different speeds (sec Fig. ). The faster cars
catch up with the slower cars and bunches of
automobiles are formed. Since the clectrons
have entered the helix at a velocity slightly
greater than the velocity of the r.f. wave, the
net, effect is a deereuse in the velocity of the
electrons, or a loss of energy. Since the electron
bunches are essentially traveling in phase with
the r.f. wave, the energy loet in the beam will
enhance the wave on the helix. The process of
bunching and releasc of energy from beam to
helix is @ continuous and simultaneous process
down the entire length of the tube. As the helix
is a nonresonant structure at microwave frequen-
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Fig. 4—These graphs show a plot of power output vs.
power input at 11 Ge. In A, the beam current is varied
while the helix voltage is held constant. Saturation of the
tube occurs at the top of each of the curves. Saturation is
the point where maximum electron bunching takes place. If
the power input is increased beyond the saturation point,
the power output will decrease. Note that the tube sat-
urates sooner with increased beam current. B shows power
output vs. power input curves taken with the beam voltage
varied and the beam current held constant. Note that at
the higher and lower voltage the electrons are traveling at
a non-optimum speed requiring more power input
before saturation occurs.

cies, the traveling-wave tube will amplify over
extremely large frequency runges approaching
three or four octaves, depending upon the design
of the tube.

Operation of the Traveling-Wave Tube.

One can sce from the brief description above
that the traveling-wave tube is a highly complex
device. The term ‘“tube’” is a misnomer. The
traveling-wave tube is a complete broad-band
r.{. amplifier inside a vacuum envelope. It is
necessary only to apply the proper voltages and
r.f. input to obtuin amplification. As a complete
amplificr package, the same care must be cxer-
cised in the r.f. circuitry as would be required of
any r.f. circuit. Proper input and output cou-
plings must be used. ‘T'he design of r.f. couplers to
cover wide frequency ranges is no simple matter.
Feedback paths in the tube must be eliminated,
since these will cause oscillations to oceur as in
any amplifier. Since the r.f. wave will travel
either direction on the helix, the elimination of
fecedback caused by reflections in the input or
output termination or the load is an iuteresting
and troublesome problem. To prevent energy
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from flowing in the backward dircetion on the
helix, an attenuator is placed near the center of
the tube. This attenuator absorbs all of the r.f.
encrgy on the helix. Nince the cvlectrons passing
through the attenuator section are well bunched,
the interaction process aguin occurs after the
beum leaves the attenuation scetion, und the
tube continues to umplify even though, r.f.-wisc,
the helix is comprised of two separute sections.
The plucement of the uttenuator on the helix, the
amount of attenuation required, and the mateh
into and out of the attenuator must be very exact,
and is one of the more difficult design problems
in the construction of a traveling-wave tube.

The earliest method used to focus a traveling-
wave tube was to wind a solenoid around the
tube. This solenoid provided the mugnetic field
necessary to focus the beum. Solenoids are
bulky, heavy, power-consuming, and generally
must be cooled by uair or liquid to remove the
heut generated by the dissipated power. A much
more sutisfactory method of focusing hus re-
cently been devised. This is accomplished by
means of small, disk-like, ceramic magnets (sce
Fig. 3). These magnets are arranged to produce
a magnetic field that is periodic ulong the helix.
"The focusing action takes place at intervals along
the beam. First the beam is squeezed down, and
then allowed to expand. Before it ¢xpands too
fur, it is squeczed down aguin, and aguin allowed
to expund. If done right, this kind of focusing
will perform almost as well as the solenoid tech-
nique, reducing the weight of the solenoid-tube
combination by as much as 75 per cent, the vol-
ume of the package by about 80 per cent, and
the power required to focus the tube to zero.

Operation of the traveling-wave tube is a
relatively simple matter. In the case of the
solenoid-focused tube, the proper solenoid current
to produce the field should be provided, und the
tube heuter turned on and allowed to warm up.
Any cooling air required by the tube or the
solenoid is turned on. All other voltages cun now
be applied to the tube with the exception of the

ZLLVARIATION IN GAIN, BEAM CURRENT WITH

THIFOCUS ELECTRODE VOLTAGE ‘]
T lEM SERIES TWT’:}:H}_EE HiH

[ MIN. 5.5, GAIN = 60 db +H
Efocus 220 Ve T

31t
I B RN

13

Ma
2

Iy IN

HH-

SAIN - db

°H 8 do fee 407 7-185+: 4011200 1
13 e h'rYI'ITL' TG IENG Y
b 1111 FOCUS ELEC Kuug VOLTS T Hit T _l_I:_H
HRTE R e H TRy
e

200 [ 1 S

Fig. 5—This graph shows a typical curve of focus voltage
vs. small signal gain of a traveling-wave tube. The gain
and power output can be varied by changing the focus
voltage. This makes it possible to provide an a.g.c. circuit

to control power output and gain,
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voltage that controls the beam. In some cases
this will be a positive grid or anode voltage: in
other cases’it will be a decrease in o negative bhias
voltage, or a positive pulse applied to a negutive
bias voltage. The beam iy brought up slowly to
make sure the tubce is properly aligned in the
magnetic tield. Alignment can be determined by
metering the intercepted current on the helix.
With the beam at a low level so that any inter-
ception will not damage the tube, the tube is
aligned with the solenoid-adjusting serews so
that helix intereeption is at o minimum. It is
now possible to inerease the beam current to its
norm:l value, making sure that none of the tube
clements is damaged by intereeption. It is good
engineering  practice to use current overload
relays in the helix eireuit, aund an interlock on the
cooling wir and the solenoid current, should
¢ither fail.

In the case of the permanent magnet-focused,
traveling-wave tube, it is necessary only to let
the cathode warm up, supplying air to the collee-
tor if neeessary, und then npply the proper
operating voltages to the tube. Once the turn-on
procedure has been observed, the tube will am-

plify by mercly providing an r.f. input. Typieal
operating curves are shown in Figs. 4 and 5.

[ am sure that few amateurs can presently
afford traveling-wave tubes in their ham shacks,
since the cost of most tubes is in the sume range
us that of a fuirly good automobile. However, I
am also sure that in the future, traveling-wave
tubes will find their way into the-cquipment of
many u.h.f-minded hams. The FCC has alrcady
anticipated this interest by ullocating considera-
ble spectrum space in the microwave region for
amaleur use. When the ham of the future re-
quires a good broad-band mierowave ampliticr, T
am sure that an inexpensive traveling-wave tube
will be avuilable! Sec you on 10.5 Ge.l O5T—
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NEW BOOKS

Allied’s Electronics Data Ilandbook, pub-
lished by Allied Radio Clorporation, 100 North
Western Ave., Chicago 80, Illinois. 80 pages,
6 by 9 inches, paper cover. Cat. No. 37 K 398.
Price, 35 cents.

This is a revised and cnlarged edition cuntaining aa
up-to-date listing of most commonly used tables, formulas
and reference material. New data includes basie transistor
formulas, symbols, and cireuits. I'here are charts vn transis-
tor radio and mereury battery interchangeability, American
and British tube interchangeability, Greek alphabet desig-
nutions and attenuator network formulas. RReference ma-
terizl contained in the ecurlier editions has been retained:
l.og and trig tables, I5[A and military color codes, math
constants, fundamental algebraic formulas, most-used elee-
tronic formulas and abbreviutions.

Fun with Radio-Controlled Models, by
dward L. Bufford, Jr. Cut. No. 106, Published
by Gernsback Library, Ine., 154 West 14th
St., New York 11, N. Y. 160 pages, 515 by 814
inches, paper cover. Price, $3.20.

This book is a step-by-step, learn-hy-building text on
several phases uf radio control of models, ‘I'he reader begins
by assembling basie radio control units, such as the relay
and steering devices, to learn how they operate. Later
chapters explain the use of manufactured devices in radio
controlled boats. cars and airplancs. A glossary of terms and
detinitions is included at the rear of the book. 'T'his hook is
slanted more for the beginner than for the advanced r.c.
wmodeler.

Essential Characteristics, ninth edition,
published by Receiving Tube Department, Gen-
eral Eleetrie Company, Owensbaoro, Kentucky.
300 pages, 614 by 814 inches, puper cover. Pub.
No. ITR-156J. May be obtained from tube
distributors or direet. from the Cieneral Illectric
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warchouse, 3800 North Milwaukee Ave., Chi-
cago, 111, Price, $1.50.

The ninth edition of this handbook includes not only the
usnal tube data but also information on replacement eapaci-
tors, scrvice aids, und technical publications uvailable from
the manufacturer. As before, the hook includes typical tube
characteristics curves, tube vutline drawings, circuit dia-
«raums showing typical applications of receiving tubes and
capacitors. uud construction data for loudspeaker en-
closures,

How To Read Schematic Diagrams, by
Donald E. Herrington. Published by [loward \W.
Sams & Co., Ine., Indianapolis 6, Indiana. Cuat.
No. RSD-1. 128 pages, including index, 518 by
%14 inches, paper cover. Price, $1.50.

‘This hook explains the purpose and meaning of the vari-
ous types of electronic equipment diagrams, There are
illustrations of the different symbols of vlectronic fom-
ponents. Along with the discussion on schematic diagrams
is basic theory on the various components themselves, such
us resistors, capacitors, ete. Although some of the symhols
and code letters assigned to component groups do not agree
with IRE standards. the book includes most of the unes
that are found in use today.

Repairing TV Remote Controls, by Lcon
Cauntor, and Harry Horstmann. Published by
John F. Rider Publisher, Inec., 116 West [4th
St., New York 11, N. Y. Cut. No. 303. 128
pages, 514 by 814 inches, paper cover. Price,
$2.50.

This book is written for the professional TV serviceman.,
The vurious systems of controlling I'V sets from a remote
location are covered, with emphasis on the operation of the

remote control receiver and transmitter. Circuits of each
are covered, and testing and alignment information is given.
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A. C. in Radio Circuits

Part V— Low-Frequency Transformers

BY GEORGE GRAMMER, * W1D¥

duced voltage — that is, @ voltage generated

in a conductor or coil when the conductor or
coil is in n changing magnetie field — was intro-
dueed in Part [ of this series. Last month, in Part,
1V, the application of the prineiple in inductively
coupled radio-frequency cireuits was discussed.
At this point it ix appropriate to take n look ut
the way inductive coupling is used at frequencies
well below the rf. speetrum,

Although the busie prineiples are the sanie no
matter what the frequeney; the practical details
differ so much in different, frequeney ranges that
it is o temptation to look on o transformer for
the 6t-evele power-line frequency as being a
quite different sort. of deviee than an r.f. trans-
former for, say, 1500 ke, The approach used in
designing the low-frequencey transformer ignores
cireuit s, cocfficients of coupling, and other
quantities that are foremost in r.f. transformer
design. Also, the construction of low-frequeney
transformers differs from that used in the r.f.
eirenits we have been counsidering up until now.
Coils for r.f. cireuiis are wound on insulating
forms. Coils for 6Gti-cyele transformers, and for
frequencies  corresponding to the nir-vibration
rate of sound, up to around 15,000 cyeles, are
wound on iron cores (lig. 1). They also have
many more turns than we find in r.f. coils. The
iron core and the large number of turns are
necessary at such low frequencies. This is be-

# Teehnicul Directr. ARRL,
SECONDARY

To GO BACK for o moment, the idea of an in-

PRIMARY

Fig. 1—The iron-core transformer, used for frequencies
up to 15,000 or 20,000 cycles. The coils are wound on a
"leg'’ of the core midway between the outsides. Sometimes
the primary is wound over the secondary instead of
the reverse order shown. The core consists of
thin sheets called laminations,
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cause the magtetie lield changes slowly at, suyv,
G0 eveles per sceond as compared with 7,000,000
eveles (7 Meos per seeond. (In fact, the rate at
the fnfter frequeney is over LO0,000 times faster!)
So to get much indueed voltage we have to use
many turns an.d also use iron. The iron inerenses
the strength of the magnetie field many, many
times as compuied with its strength in adr.

The Transformer Core

In order to make the iron most etfeetive, the
core is built up of thin picces called uminations.
Lavinating the core reduees the losses in it for
reasons  explained  later. The laminations wre
stamped out of thin sheets of a speeial grade of
steel, and nearly always have the 107 and “17°
forms shown in Fig. 2!

In assembling power-transforimer cores, alter-
nate laminations (or small groups of them) are
laid facing oppositely, as shown in g, 2. This is
done in order to make the magnetie *“resistanee™
- ¢illed  reluctance -—— of the core as low as
possible so o given current in o coil wound on the
core will set up @ strong magnetic field. Most of
this *‘resistance’ is in the butt joint between an
18 and its associated T; in effeet, interleaving the
laminations in this way bypasses the magnetic
ficld around the butt joints.

[o audio transformers it is sometimes necessary
for one or more coils to carry direet current along
with the nudio-frequency current. In these, yvou
may find all the Ij laminations stacked one ou top
of the other, and the I's similarly, with just a
simple butt joint between them. In some eases
there may even be aosmall air gap between the 19
and T picees. This i3 done for another reason:
there is u limit to the strength of the magnetie
ficld that can be set up in iron, an cieet ealled
magnetic saturation. Onee the suturation point is
reached o change in the eoil eurrent no longer
causes a corresponding change in the magnetice
field, and as a result the induced volluge drops
off. The transformer won't work properly under
these conditions. Direct current in a winding
causcs a steady magnetie field to be set up in the
iron. This ficld uses up a lot of the core’s magnetic

L Other forms of ecore construction are also used, but are
not too f{requently encountered in awateur equipment.
Also, other materials than the **transformer steel” men-
tioned are in use.
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SECOND LAYER

Fig. 2—E and | laminations used in transformer cores for

frequencies below the radio-frequency range. The method

of stacking laminations to form a power-transformer
core is also shown.

ability, so the air gap has to be inserted in order
to hold the total magnetization within the proper
working range. Of course, the higher magnetic
“resistance’’ means that more turns have to be
uged in the coils to generate the same induced
voltage. "This is unfortunate, but the compromise
is necessary.

A core ussembled as shown in Figs. 1 and 2
iy called a ‘“‘shell-type " cure, because the core
surrounds the windings.

Turns Ratio

An iron core has another advantage. The mag-
netic field finds it much easier to stuy in it than
tn leak out into the air. So all we have to do is
wind the coils around the iron core and they are
all in essentially the same magnetic field. This
means that the voltage per turn will be the sume
in all of them. Let's see how it works out.

Suppose we have a G0-cycle transformer hav-
ing two coils, onc of 200 turns and the other 400
turns. If we connect the 200-turn coil to a 115-
volt souree, the voltage induced in it will be 115
volts. But since the 400-turn coil is in the same
field and has twice as muny turns, the voltage in-
duced in it will be 230 volts. Simply by winding
on the right number of turns we can get any volt-
age we want, within constructional limitations.
"I'bis is the way power transformers — the trans-
formers that heat the cathodes of our tubes and
supply the power for the plates — are made.

Primary and Secondary Power

But there is another aspect. The transformer
can't manufacture power itself. In fact, it will
turn some of the power supplied to it into heat
—- heat in the windings and heat in the core. This
is lost power, but it can't be helped; the wire and
iron aren't perfect from an electrical standpoint.
[t they were perfect, all the power put into the
primary winding — the one connccted to the
power source — could be tuken from the second-
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ary or output winding. However, for rough esti-
mates we usually assume that we can take as
much power from the sccondary as is put into
the primary. ‘This is approximately true, beeuuse
4 well-designed transformer will turn only a
small percentage of the total power into heat.

Now the consequence of the fuct that the
secondary power is never more than the primary
power is this: if the secondary voltage is larger
than the primary voltage, the sccondary current
has to be proportionately smaller than the pri-
mary current, and vice versa. In other words, the
current multiplied by the voltage has to be the
saume in both windings (neglecting those heat
losses, of course, which show up as additional
power going into the primary). So if the second-
ary voltage of the transformer in the ¢xample
above is twice the primary voltage, the primary
current will have to be twice the secondary cur-
rent.

Impedance Transformation

One thing about transformers of this type that
vou necd to keep in mind is that the currents
depend on what is connected to the secondary
winding. If a 2300-ohm resistor is connected to
the 230-volt sccondary winding the current will
be 0.1 ampere. The current in the 115-volt pri-
mary winding will be 0.2 ampere, by the rule
just meuntioned. The source of power is ‘‘seeing”
a load of 0.2 ampere at 115 volts. This load looks
like 115/0.2, or 575 ohms, although the actual
secondary load is 2300 ohms. If we connect
230-ohm resistor to the secondary, the second-
ary current will be 1 ampere and the primary
current, will rise to 2 amperes. In that case the
primary sces a load of 57.5 ohms,

The load “looking into” the primary is not
something that is a fixed property of the trans-
former. It is determined by the secondary load
resistance and the ratio of turns on the primary
and secondary windings.

By choosing the proper turns ratio for the
windings, we can make any given load resistance
look like some value that is more suitable for our
power source. This is summed up in a rule: the
impedance ratio of the transformer is propor-
tional to the square of the turns ratio. In the first
example above, the turns ratio was 2 to 1, so the
impedance ratio was 4 to 1. (We talked in terms
of resistunce rather than impedance because it's
simpler, and in most cases we do deal with
simple resistance rather than impedance.)

Ineidentally, the rule applics to tapped wind-
ings. Don't muke the mistake of assuming that
one half of & center-tapped winding, for example
gives vou half the impedance — half the voltage,
ves, but only one-fourth the impedance.

Impedance Matching

Fig. 3 shows a couple of examples of impedance
transformation and ulso gives the general rule.
Transformers having the required turns ratio are
used for changing impedance levels in audio-
frequency circuits when the actuul load does not
match the resistance that would be optimum for
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the generator. A familiar example is the output
transformer used between an audio power tube
and a loudspeaker. The speaker will have some
low value of impedance or resistance, such as 4
ohms, while the power tube wants a load re-
sistance of possibly 5000 ohms for its best opera-
tion. The transformer turns ratio would be chosen
accordingly, thus bringing about a match be-
tween the speaker and tube.

Incidentally, the resistance that is matched is
the optimum load resistance for the source of
power, not the resistance that may be in that
source (and all sources of power do have inter-
nal resistance). We could match the source’s in-
ternal resistance, and such matching does in fact
result in the highest possible power output. How-
ever, it also results in poor efficiency and, in the
cage .of devices such as vacuum tubes and tran-
sistors, a great deal more distortion than is
wanted. The optimum load resistance considers
these factors, and is chosen to give us the best
possible all-around compromise.

Regulation

In order to put emphasis on the underlying
principles, this discussion has neglected a very
important practical aspect of transformer opera-
tion. The wire in the windings does have resist-
ance; the iron in the core does have losses; and
the magnetic field is not exactly the same about
all windings. The relationships between primary
and secondary voltage, power, and impedance
would be true in a perfect. transformer, but the
materials and methods of construction to pro-
duce such a transformer have vet to be found.
The practical transformers we have to work with
fall short of this ideal performance.

Current flowing in the resistance of the wind-
ings causes voltage drops inside the transformer.
The voltage thus lost is not available for useful
output.

Losses in the core have two basic causes. One is
hysteresis — the iron doesn't take too kindly
to having the direction of its magnetization
changed, and this direction must be changed cach
time the alternating current reverses its direction
of flow. The regult is that energy is used up in
the magnetic “turn-over’” each half cycle. This
energy is supplied by the source of primary
power, which means that the primary current
must be somewhat larger than would be the case
if the hysteresis loss were not there. The sccond
cause is eddy currents. ‘The iron core is a
shorted turn, clectrically, so the changing mag-
netic field induces a voltage in it as well as in the
windings. This current path is broken up by
slicing the core into laminations and giving them
4 thin coat of insulating lacquer. But even this
does not climinate the loss completelv. The
energy for this again comes from the primary
source, increusing the primary current. The in-
creased primary current caused by core losses
causes an additional voltage drop in the primary.

Finally, the part of the magnetic field that is
not common to hoth windings makes each winding
appear to have a small amount of inductive
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Fig. 3—Examples of impedance transformation. The name

“primary’’ (P) always is applied to the winding to which the

source of power is connected. The secondary, S, is the
winding from which power is taken.

reactance. This too causes additional voltage
drops in the primary and sccondary.

All this adds up to the fact that the secondary
voltage is not quite in proportion to the turns
ratio but is somewhat smaller - perhaps 10
per cent smaller in a well-designed transformer at
full load. Also, not quite as much power can be
tuken from the secondary as goes into the primary
winding. The technical term for the extra voltage
drop is voltage regulation. It is usually defined
as the difference between the output voltage at
full load and the output voltage with no load on
the secondary, divided by the output voltage at
full load.

Shielding

Finally, there is another aspect of inductive
coupling that you will use continually. This is
the matter of shielding.

If you put u coil inside a metal enclosure, the
enclosure will act like the secondary of a trans-
former. The coil itself is the primary. The voltage
induced in this ‘“secondary” will cause u current
to flow in it. The current in turn sets up a field
that opposes the primary magnetic field that pro-
duced it. If the resistance of the enclosure is low,
the two fields will just about cancel each other
outside the enclosure. Thus the enclosure is a
shield which prevents the coil from being mag-
netically coupled to other circuits outside it.

This method works fine at radio frequencies,
but to get the sume result at audio frequencies
the shield would have to be very thick. In this
frequency range we depend on the iron core to
confine the field by offering it the most favorable
puth. An iron enclosure or transformer case, not
necessarily one of low electrical resistance, also
helps for the sume reagon.

(Part VT of this series will appear in an early

issue. — Kditor.)
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The panel arrangement of the three-tube

superhet. The knob at the left is for mixer

tuning. In the center is the vernier-drive band-

spread dial and at the right the band-set

knob. Just below the band-set knob are the
audio and regeneration controls.

The Novice RS-3

A Three-Tube Regenerative Superhet for Beginners

BY LEWIS G. McCOY,* WIICP

one that can be depended on to provide com-

- munications, is the type of unit described in
this article. This receiver will cover the frequency
range from approximately 2.5 Me. to slightly
higher than the 21-Me. band. It can be used for
receiving the three low-frequency Novice bands
and will provide :wulequate handspread with the
nmethod of tuning used. Iivery effort was made to
fkeep the eircuit as simple as possible, and just us
important, to keep the cost at a bare minimum.
Fig. 1 shows the circuit of the receiver. A 6US
combination mixer-ogeillator is used in the front
end of the receiver. Output from the mixer is fed
to a 1600-ke. intermediate-frequency amplifier.
T'he pentode section of another GUR is used a8 a
regenerative deteetor. Audio output from the
detector drives the triode scction of the tube
which serves as the tirst audio stage. Thig in turn
drives fhe audio power amplitier, & 6AQ5. The
output. of the 6AQ5 i8 cnough for cither head-

PROBABLY the simplest receiver to build, yet

*Pechnical Assistant, QS7'.

For Novice work, this reeeiver will out-
perform any ready-built job costing
twice as much —even if all the parts
are bought right off the dealer’s shelves.
Bul at least half the cost can be saved if
vou've got an old TV chassis to cannibal-
ize. With such “*junkbox”’ contributions,
yvou’ll have a thoroughly practical Novice
receiver for less than $15.
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phones or u speaker. A half-wave type trans-
former is used in the power supply. The rectifier
(‘R is a silicon type and the filter consists of
s, L(; and C"M.

For those readers not familiar with the super-
heterodyne type of eireuit, and that’s what this is,
an explanation is in order, Let's assume u signal
wt 3700 ke, is picked up on the antenna and fed
into the mixer. Also being fed into the mixer is a
signal from the ogeillator that is exactly 1600 ke,
higher or lower than the 3700-ke. signal, depend-
ing on how the oscillator is tuned. Let’s suppose
the oscillator is tuned to the higher frequency, or
5300 ke. (1600 ke. plus 3700 ke.). The two signals
in the mixer beat aguinst each other, producing
a signal at 1600 ke. which is fed into the detector.
After deteetion it goes into the audio stages.

Of parficular interest in our reeeiver is the
regencrative detector, ‘The detector can be made
ta oseillate by coupling some of the energy of the
plate cireuit back to the grid via Lz When the
detector is at the oscillating point, w weulk signal
is amplifiecd many times. Additionally, the re-
generative deteetor provides considerable selee-
tivity. The oscillition is controlled by varying the
sereen voltage on the tube with 123,

Getting the Parts

As we said earlier, every cffort was made to
keep the cost of the receiver us low as possible.
One way to do this is to use salvaged parts, Of
course everyone, particularly a beginner, doesn't
have @ well stocked “junk box.” However, it is
casy to obtiin u ready-made junk hox by getting
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Fig. 1—Circuit diagram of the three-tube superhet receiver, Unless specified, resistances are 2 watt,

Ci, Ci1—140-pf. variable (Hammarlund HF-140).

Ca, C6—0.001-puf. disk ceramic.

C3. C4—See text (capacitors are trimmers and part of T;).

C—0.002- uf. disk ceramic (can be two 0,001 -uf. units in
parallel).

C5--0.01-uf. disk ceramic.

Cx—0.1 uf. paper.

Ca, Clo—25-uf. electrolytic, 25 volts.

*Cj2— 15-pf. variable (Hammarlund HF-15).

Cix, C14—30-uf. electrolytic, 150 volts.

Cia, Cig— 100-pf. mica.

Ci7—10-uf. electrolytic, 150 volts,

Ji—Headphone jack, open circuit.

CRi—Miniature selenium or silicon rectifier, 400 volts
P.LV. 130 volts r.m.s. or more.

an old TV set. Several articles in the past ! have
deseribed gear mude from old TV sets and as we
and our readers have found, the sets can be oh-
tained from TV servicemen for a few dollars or,
in some cases, just for the usking. You'll find that,
the majority of parts for this receiver can be
scrounged from un old set.

A beginner usually doesn’t know what can
be substituted for what if he doesn’t happen to
have a part of the same vulue shown in the
virceuit,

When you look at Fig. 1, ut the vulues on the
various components, a beginner may assume

T MeCoy, “Surplus Tubes — An Old TV Set 150-Watt
Amplifier,” QST, Sept. 1061, ““ A * Novice Gallon’ or General
160-Watter,"” QS7', June 1962.
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Li=Ls inclusive—See Table I

Le—2 hy. or more, minimum current 30 ma. (see text).

Ri— 100 ohms, V2 watt.

R:—150,000 ohms, Y2 watt (see text).

Rs—50,000-ohm control {see text).

R+— 10,000 ohms, V2 watt.

Rs— 1-megohm control.

S1—Single-pole, single-throw toggle switch (can be type
mounting on volume control).

Ti—1600-kc. i.f. transformer (Miller 612-W4).

T2—OQutput transformer; single tube to voice coil.

Ts—Power transformer; 125 volts, 50 ma.; 6.3 volts, 2
amp. (Knight 61 G 411 or equivalent).

* The vernier dial drive for Ciz is Layfayette Radio type
F-346-70MM.

that he must have those values on his componcents
before the unit will work. Actually, there is quite
a wide range of values for certain components
that will work, and to make it easier for the
heginner, we'll list them. ‘The maximum plus-13
voltage in this reeciver is between 130 and 140
volts, This means thut any capacitor with o
working voltage higher than 140 volts could be
used. "T'here is an exception to this in the casc of
the audio tube cathode bypass cupacitors C'g and
("10. Any working voltage over 25 volts is satis-
fuctory for these two units. On all the electrolytic
sapacitors (the ones with the polarity marked on
the eircuit) the minimum value is given. Kor
example, in the power-supply filter section, (i3
and (14 arc shown as 30 uf. each. Any value

43

SPEAKER



At the far right is the power transformer and just in front
of it L, L2 and Ci. The mixer-oscillator tube is at the front
center with the plug-in coils to its right and left. At the left
side of the chassis is Ty and to the rear of it is the 6AQ5
audio amplifier. The terminals just below the 6AQS5 are for
the speaker. The other terminals are for the antenna input.

greater than this can be used. Yon may find that
when you sirip down an old TV set that you'll
huve some 40-uf. or even 60-pf. capacitors. They
can be used for (; and (‘14 us long as their work-
ing voltage is over 140 volts. Any ecapacitance
value higher than those specified can be used.

In our old TV set we found w dual potentio-
meter with an w.c. switch on the hack. Thige is the
unit used for 8y, I3, und R Originally, this was
the volume and brightness control on the set. ‘I'he
brightness econtrol was u variable resistor of
H0,000 ohms and the voiume control, one meg-
ohm. The volume control value is a fairly stand-
ard one in TV sets but the brightness control
may be as low as 5000 ohms. This value would be
too low to use for the regeneration control. How-
ever, any value between 25,000 to 100,000 ohms
should work. In such a casc, the value of R
could be changed accordingly; more about this
later. One thing more about these controls: we
used the ganged job because it was convenient.,
However, there is no reason why the controls
couldn't be separate if you don't tind a ganged
unit to fit the values. It would mean a slightly
different panel arrungement, but it would work
just as well.

All the fixed-value resistors should be available
in good supply from the I'V set. However, on the
ceramic-type bypass capacitors you may tind
only 0,001 pf. or 0.01 uf. We have specified
0.002 uf. at Cs. In this case, all you need do is
connect two 0.001-uf. units in parallel to get
0.002 pf. (15 und Cyg ure 100-pf. miea eapacitors.
Any value between 100 pf. und 470 pf. should
work OIC.
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The power supply filter choke, Lg, is o 7-
henry, HU-ma. unit that we happened to have
in the junk box. However, the average "I'V choke
ig about 2 hy. and this will be adequate.

You should be able to use the output trans-
former (7'2) and speaker from the T'V set, assum-
ing you get u speuker with it. The three tubes
used in the receiver, 6USs and a 6AQ5, are all
commonly used in TV sets. If the set you get
doesn’t have them, you may be uble to get some
used tubes from the TV serviceman.,

Construction Details

Refore getting o chassis to mount the com-
ponents on, it would be a good idea to collect all
the parts first. The reason is that you may need a
larger chassis than the one we used, which is
aluminum and i8 9 X 7 X 2 inches. Some of the
components from the TV set muy be lurger than
those we used and you would therefore need o
lurger chassis.

Regurdless of the size of the components, follow
the layout shown in the photographs for the
placement of the plug-in coils and the tubes.
When mounting the 1600-ke. i.f. transformer,
cut n squarc hole one by one inch, us you will

Table 1

Mixer Range C'oil Data

2.5 to 6.4 Me.: L1 — 10 turns No. 21, 1-inch diam.,
32 turns per inch.

Lz~ - 46 turns No. 24, l-inch diam.,
32 turns per inch.

¢[y and 12 made from u single
length of B&W Miniductor 3016)
Li — 6 turns No. 20, l-inch diam.,
16 turns per inch.

l.e — 14 turns No. 20. l-inch diatu.,
16 turns per inch.

(Ly and L2 wade from a single length
of B&W Miniductor 3015),

1 — 2 turng No. 20, § s-inch diam.,
16 turns per inch.

lie — 8 turns No. 20, § g-inch diam.,
16 turns per inch.

(L1 and Leanade from a single length
of B&W Miniductor 3007).
Oscillator Range

2.4 to Al Me.: La— 32 turns No. 24, 1-inch diam.,
32 turns per inch.

.5 — 10 turns No. 24, l-inch diam.,
165y turnx per inch.

({4 and Ls made from a single length
of B&W Miniductor 3016).

L4 — 17 turns No. 20, l-ineh diamw,,
165 turns per inch.

L5 -—1 turns No. 20, 1-inch diam.,
16 turns per inch.

/L4 and Ls made from a single length
of B&W Miniductor 3013),

L.4—7 turns No. 24, I-inch diawm.,
16 turns per inch.

L5 — 3 turns Na. 24, l-inch diam.,
16 turns per inch.

(1.4 and Ls made from a single length
of B&W Miniduetor 3013,

La— 7 turns No. 20, 3 ¢ inch diam..
145 turns per inch {B&W Miniductor
$007).

The coil forms used are Allied Radio No. 21-1P
tfour prong) for -1z, and 24-51’ (tive prong) far
L4-Ls. Different type forms are used s0 coils cannot
be incorrectly plugged in.

6.0 to 16 Me.:

16 to 32 Me.:

5.0 to 12 Me.:

10 to 22 Me.:
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need an opening at the base of the transformer to
mount the feedback coil, Lj. Lz is mounted in
place by slipping the coil over the base of the rod
that supports the two coils of the i.f. transtoriner.
The leads from /.3 can be connected to a tie-point
strip mounted at the edge of the transformer
hole. Once the coil is set in its correct position
(we'll tell you how in the tune-up procedure) it
can be held firmly in place by melting some paraf-
fin and dripping it around between the coil and
the support rod.

The coil information is given in Table 1 and
Tuble II. In Table [, the coil forms are merely
used to hold the coils which are made out of
Miniduetor stock. Actually, a few more pennies
could be saved here if the builder desires and is
ambitious enough. Instead of the coil forms, you
could get some old glass tubes and break the glass
uway and then dig out the material in the base of
the form that holds the glass tube. The tube buses
could be used to hold the coils, cementing the
coils to the tube bases with Duco cement to hold
them firmly in place.

Iig. 2 shows the method for making the coils.
In cuch casc a single length of coil stock is used to
muke 1ig-Le. This is also true of Ls-Ls. For exam-
ple, the 80-meter coil is made from a picce of stock
two inches long, or 64 turns. Unwind two turns
from cuch ¢nd of the coil, and then from one end
of the coil count off ten turns and push the 10th
turn in toward the axis of the coil so you can get
1t the wire to cut it. Cut it and then unwind 14-
turn on each side. Youu'll have to solder a couple
of inches of wire to cach of these ends to have
enough lead length to reach through the coil-form
pins. The coil cun then be fed into the coil form
and the leads brought through the pins, trimmed
off, and then soldered. However, before putting
the coil in the form take a file and file off the ends
of the coil form pins. The pins are nickel coated
and the solder won't ““take’” very well to nickel.
The same procedure is followed in making the rest
of the miniductor coils.

You cun save the cost of the commercial coil
stock by winding the coils yourself on the forms
specified, Allowing for the cost of a small spool of
wire, the net saving is about $3.50. Table II
wives the winding data. Wind all the coils in the
sume direction (this is important, especially in
L4~Ls) and wire them exactly as shown for the
Miniductor coils in Fig. 2.

Whichever type coil you choose (the results
are the same with either set) be cureful in solder-
ing the wires in the coil-form pins. The poly-
styrene forms will soften if heat is applied to the
pins for more thuan a short period.

Tune-Up Procedures

Once the unit is wired, plug in a pair of head-
phones or connect a specaker to the receiver,
attach an antenna and turn the unit on and let
it warm up. A good band to start with is the 5-to
15-Me. range, as there are always plenty of signals
in this region. Set Cy1, the bandset capaciter, at
sabout midrange and then gradually turn the re-
generation control toward full on (toward the end
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Fig. 2—This drawing shows the method of making the
coils from the Miniductor coil stock.

connected to £29). At one point you should hear
the deteetor break into oscillation us evidenced
by a sudden increase and chunge in the character
of the background noise. Tune the bhandspread
capacitor Ci2 to a signal and then peak the mixer
tuning by means of (', for maximum signal
strength, Next, grudually deerease the sctting of
the regeneration control and at the point just
before the detector goes out of oscillation the
signal should come up in strength quite strongly.
This is the best setting for the contro! for ¢.w. or
8.8.b. signals. For a.m. phone signals the control
should be set just below the point of oscillation.
If you find that the detector docsn't oscillate at
all it may be becuuse you have connceted Lz
backwards (don’t feel bad if you did, that's what
happened to us the first time!). Reverse the leads
to L3 and try again.

If you have access to a high-resistance d.c.
voltmeter, connect it between the screen, pin 3,

TABLE II

Using the saine type of coil formslisted in Table I, you
can save additional expeuse by winding your own
coils. All of the coils listed below are made with No.
222 enameled wire.

Afixer Rangr Cotl Datn

2.5 to 6.4 Me, L1 — 8 turns, close wound; '4-inch
spacing between L1 and Le.
1.2 — 35 tnrns, close wound.

6.0 to 16 Me. L1 — 4 turns, close wound; Y%-inch
spacing between L1 and Le.
I2 == 13 thrns, close wound.

16 to 32 Me. /1 — 2 turns, spaced over 3¢ inch,

with one turn interwound with /..
Iz — 7 turns, spaced over $% inch.

Oscillator Range

2,9 to 5.1 Me, Ls — 28 turns, close wound; !j3-inch
spacing between L4 and Ls.
l.5 — 7 turns, close wound.
5.0 to 12 Me. Ls— 16 turns, close wound; M4-inch
apacing between L4 and Ls.
L4 — 6 turne spaced to cover? x inch.
1.5 — 2 turns spared to cover 3% inch
with one turn interwound with La.
f:2— 7 turns, close wound, #&-inch
Jdiameter. This coil can be tied with
thread or string to hold the turns
together and then slid over the buse
of the i.f. transformer and positioned
to give regeneration as described in
the text. Once the correct position is
determined it can be paratlined in
place.

10 to 22 Me.
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of the detcetor and chassis. The best spot for the
detector to come into oscillation is between 20
and 30 volts on the sereen. You ean cheek this by
turning the regeneration control and ohserving
the voltmeter. If it should come into oscillation
at a lower or higher point than this voltage runge
try moving L3 either in or out and then checking
again. Once vou find the right spot vou can use
the paraffin to set Lg in place. If you remember
earlier we said that you may have to juggle the
value of 72y if you cannot find . 30,000-0hm
control, If the value of the eontrol is less, sav
25,000 ohms, then you'll probably nced about
75,000 ohms for f». In any event, shoot for a
combination that will give from zero to about 40
volts on the sereen when 2y is turned through its
range. Also, and thie is important, always turn
ofl the receiver when making wny soldering
changes. We don't want you “shocked” nut of
ham radio.

Once you have the regeneration control oper-
ating properly, you can ealibrate the recciver.
Put in the lowest-frequency set of coils and, sturt-
ing with Cy get at maximum (fully meshed), tune
throngh the range of ('ys, listening for ham sig-
nals. Depending on your locution in the country,
you may come across WWYV, the United Bureau
of Standards signal. This will give you u marker
at 2.5 Me. They also broadcast on 5, 10, 15, 2
and 25 Me. Another station you might gpot is the
Cunadian time signal station CHU at 3.33 Me.,
which is of course just below the &0-meter ama~
teur band. Next, reduce the capacitance of /1y
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Grouped at the left in
this bottom view are
the power supply com-
ponents. At the lower
right center is the audio
output transformer. La
is visible in the square
hole at the right hand
side of the chassis.

about 23 per cent from maximum. (o through
the tuning of (’ja and follow this procedure until
vou hear nmuteur signals. Onee you locate the
St-meter band vou ean mark the dial setting of
'11 s0 you have u permanent record.

Familiarize yourself with the tuning ranges of
both the oseillator and mixer coils. In some in-
stunces the mixer range will permit you to tune
to the ranges 1600 ke. cither side of the oscillator
frequency. For example, you can peak the imixer
on either the high or low side of a given oseillator
frequencey if the mixer coil happens to cover both
ranges. It merely means that vou should check
hoth noize peuks when searching for the bands
und calibrating the receiver. Once you find the
correct. setting vou'll know it beeause the ama-
teur signals will get much louder at the correet
mixer sctting,

If vou happen to be able to borrow cither o
erid-dip oscillator or a signal gencrator it is a
simple matter to feed a signal from either into
the receiver for eulibrating the unit.

Performance

We mentioned carlier that the cost of this
receiver can be kept under $15 by making usc of
parts secrounged from an old TV set. If you have
to buy all the parts new the price jumps to wbout
$30. OF course, the big question in the reader's
mind is how does the RS-3 compare with kits in
the same price range — or cven the higher-priced
commercial jobs. To find out, we checked it
against u generul-coverage single-conversion
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receiver in the $100 price ringe; this set had «
455-ke. i.f. and an rf. stage.

Using a signal generator for measurement, the
first thing checked was the ability of the receiver
to pull in weak signuis. Kven though the com-
mereial job had an r.f. stage, it did not outper-
form the RS-3. We may he partial (1) but the
RS-3 actually took the cdge when the mixer
tuning and regeneration were curefully set for
optimum reception. This wasn’t really surprising,
because earlier on-the-uir checks against higher-
priced manufactured reeeivers had shown similar
weak-signul performance.

The second check was on imuge rejection. To
repeat u point discussed earlier, the mixer will
respond to signals 1600 ke. on either side of the
oscilfator frequency. One of these is of course the
desired signal und the unwanted onc is called the
image. If a strong image signal i8 present in the
mixer, it will interfere with the desired one. On
80 meters, the RS-3 showed an image rejection of
about 130 times (42 db.). In other words, u signal
at the image frequency had to be 130 times
stronger than a desired signal in order to produce
the sume audio output from the receciver. At the
21-Me. ¢nd of the range the ratio was about 30

Here's a shot of the homemade coils. They are all wound
with No. 22 enamel wire. The complete set will provide the
same coverage as the commercial coils.

times (29 db.). This decrease is to he expccted
since the image ratio becomes poorer in all re-
ceivers as you go higher in frequency. The RS-3
was better than the manufactured set. by more
than 10 db. on all bands with the exception of 7
Me. It iz far superior in image rejection to
the lowest-priced manufactured receivers - - ones
that have single conversion and no r.f. stage.
For the money, it’s a difficult receiver to beat.
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Change of Address

Effective July 1, 1963, our new address will be:

THE AMERICAN RADIO RELAY LEAGUE, INC.

225 Main Street

Newington 11, Connecticut
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o fecont fquipment —

Heathkit HR-10 Receiver

IN calling the HR-10 a “basic” amateur-band
recciver kit, the Heath Company probably
means that it includes those features that have
hecome practically routine in receivers having
uny reul claim to the “communications” title.
‘There is an r.f. stage, first mixer/oscillator, two
i.f. stages, diode detector, b.f.o., u.g.c. rectifier,
automatic noise limiter, and two uudio stages,
the last being a power pentode. The power supply
is built in but, ay is customary in all reeeivers
above the “SWL” clags, the speulker is not, nor is
it supplied with the kit. ‘here is provision for a
plug-in crystal calibrator, but this, too, is au ac-
cessory which must be purchased separutely.

Liberal usc is made of multipurpose tubes; the
seven tube euvelopes include three triode-
pentodes and o triple diode. Fig. 1 is 4 block
diagram of the set. 'I'he unusual feature, for a
receiver in this price range, is the two-crvstal
half-lattice filter in the high-frequency (1681-ke.)
i.f. This intermediate frequency is high enough
to result in sutisfuctory suppression of images,
and the filter provides adjacent-chunnel selectiv-
ity comparable with that obtainable in a con-
ventional two-stuge amplifier ut 455 ke., s0 no
further conversion is needed.

‘I'he front-end circuits are the familiar ones:
an inductively-coupled antenna circuit — with
the untenna coupling adjusted for working from
conxial lines — gang-tuned with the mixer grid
circuit and high-frequency oscillator. The lutter
is of the “ hot-cathode "' type. There is an antenna
trimmer, controlled from the paunel, across the
r.f. grid-tuned circuit. A similar trimmer capuci-
tor is connected between the oscillator eathode
and ground, for aligning the bund cdges on the
dial; this is marked “¢av ruser” on the panel.
The 3.5- and 7-Me. mixer tuned ecircuits are
loaded by resistances; these are not explained in

the instruction book but presumably help level
off the guin as compured with the other bands
and perhaps also help brouden the tuning so
tracking becomes less critical. All coils are slug-
tuned and shunted by fixed eapacitors; in the
oscillator tuned circuits each fixed eapacitance is
2 combination of silver mica and N750 tempera-
ture-compensuting capacitors. The coils, fixed
eapacitors, and band switch ure furnished us a
preassembled, prewired unit.

Fach of the five amateur hands — 3.5 through
28 Me. - is spread over practically all of the
tuning dial. Calibrations are fairly linear, and are
marked off at 10-ke. intervals on the four lower
hands. ‘The steps are 20 ke. on 28 Me. The tuning
rate is slow enough for easy tuning — 12 turns of
the knob to go through a hand, corresponding to
about 50 ke. per complete knob rotation.

The crystal filter and its input transformer
work direetly from the plate of the 6EXA8 pentode
mixer. The frequencies of the two crystals are
1.7 ke. apart, giving an effective bandwidth of
3 ke, at 6 db. down. With proper tuning of the
input trunstormer, the selectivity curve is quite
fat for about 2 ke. on top. The rated handwidth
at 40 db. down is Y ke.

Following the filter are the two i.f. amplifier
stages, the second tube of which is 1 GIEAS triode-
pentode with the triode used as the beat oscil-
lutor. ‘The b.f.o. is not coupled direetly to any
purt of the i.f. cireuit, but there is enough internal
coupling between the triode und the pentode
coutrol grid to let the pentode section act as o
h.f.o. amplifier. The amplified b.f.o. voltage,
along with the if. signal, is then applied to a
diode detector, vne section of a 6BJ7. Thus the
b.f.o. voltage at the detector depends on the
manual gain setting; the more the gain, the
greater the b.f.o. voltage. This works in the right

DET. AG.C. AUDIO
MIXER » 157 ILF 2ND ILF, AN.L. 1sT AUDIO QUTPUT
o8 Ke.
v Yo ves EB PHONES
& XTAL . , 6EB8 >
OEAB bt Fl1 TeR [ (0BAG )~ o or SRR,
T
H } P.S. RECT.
Loy, ! 3.
2R 48/ I/
BEAB +  (6EA8 :
T ! e ' \
| |
5¢ i ! B.F.O.
H.F 0SC MGC. ! \LS-C‘j
U SR e

fig. 1 —B8lock diagram of the HR-10 receiver.
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direction, but even so the stray coupling does not
give enough b.f.o. voltuge to prevent overloading
on strong signals when the r.f.-i.f. gain is high.
Retter e.w. reception resulted by increasing the
coupling between the triode and pentode control
grids. This wus easily done by soldering about an
inch of wire to euch grid prong on the 6EAS
socket, spacing the wires so the rectified voltage
across the detector diode load resistor (Pin 1 to
ground) was 15 to 20 volts, as measured by a
v.t.v.mn., with the manual gain all the way up.
There is an cquivalent improvement in handling
strong s.8.b. signals.

The sccond diode of the 6BJ7 is used us an
a.g.c. rectifier. The automatic gain-control volt-
age is applied only to the r.f. und second-i.f.
amplifier grids, although the manual gain control
(variable eathode bias) is applied to the first i.f.
in addition to these two. The third diode is a
shunt-type automatic noise limiter which, like
all limiters of this gencral type, is usecful only
when the b.f.o. is off. (Incidentully, the circuit
diagram in the instruction hook has ““on” and
“off”” reversed on the a.n.l. switch.)

The sudio voltage from the detector is ampli-
fied in the triode section of a 6KBS8. The triode
is resistance coupled i{o the pentode power-
amplifier section of the same tube. An %-ohm
audio output is provided for use with a speaker,
and a H00-ohm output for headphones. The
speaker is disconnected when the heudphone
plug is in the proNEs juck on the front panel.

The power supply uses full-wave center-tap
rectification with a two-scetion RC filter. There
is no voltuage regulator in the recciver, with the
result that the oscillator frequencies change
somewhat with various settings of the manual
rain control, und with changes in line voltage.
The total change is only a few hundred cyeles,
which is not at ull bad for unregulated oscillators.
However, it cun be annoying, especially in c.w.
and s.8.b. reception, if the line voltage is at all
sensitive to varying household loads. A VR tube
on the oscillators would get rid of it.

Aside from this, the only thing that can be
criticized is the hum in headphone reception.
This is not a simple matter of plate-supply
filtering — more filter was tried with little im-
provement, — but appears to be tied up with
a.c. chassis currents arising from the heater
wiring. It goes through a minimum uat u ruther
high setting of the audio guin control, ut which
pouint it can be fairly well masked by noise und
signals at high settings of the r.f. guin control - ~
if your eardrums are built to stand that much
volume. An external attenuator for the head-
phones probubly would help in this respect.

On the plus side, the rcceiver handles nicely,
is eusy to tunc on any type of emission, has good
phone selectivity, and has good temperature
stability. A number of drift runs at 21 Me.
showed & maximum excursion of about 2 ke. dur-
ing the first half hour or so of warm up (from a
cold start) after which the frequency moved back,
reaching the original setting in about two hours
from start. The coustruction is solid, und the
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Chassis layout of the HR-10. The power supply and audio

section is along the left side; the i.f. runs from back to front

in the center, with the filter crystals at the rear; r.f. section

is at the right. The variable capacitor nearest the right-

hand edge of the chassis is the antenna trimmer; the one
behind it is the calibration reset trimmer.

stability agaiust vibration and shock is very good.
Although the sct does not have sharp selectivity
for c.w., a fairly good single-signal etfect can be
obtained if the b.f.o. ig set off to one side of the
selectivity curve,

Miscellancous features: an octal socket is
provided for a plug-in 100-ke. crystal calibrator.
The necessary wiring to this socket and a panel
on-off switch are part of the reeceiver, although
the calibrator itself is not furnished. An octal
“accessory ' sovket on the rear chassis wall has
two pins wired in series with the r.f. gain control;
these can be used for an external stand-by switch
or relay, but are normally connected together
through a jumper in an octal plug. The panel
stand-by switch is in series in this same cireuit.
Thus on stand-by the cathodes of the three tubes
on the manual gain control are opened while the

The preassembled r.f. section occupies the upper right

section of the chassis in this view. Aside from the bunching

of small components that one expects around miniature

tube sockets in modern equipment, the bottom of the chassis

has an "open'' appearance that should make for ease in

wiring. The small variable capacitor on the panel at top
center is the v.f.o. pitch control.
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remainder of the receiver is operative. There are
separate a.g.c. and b.f.0. switches: the former also
cuts in the 3 meter when thrown to the “on”
position, The 8 meter is one wrm of a d.c. bridge
in the plate cireuit of the last i.f. stage.

We are nnable to comment on any aspeet of
assembling the kit, as the set was received com-
pletely wired. The preassembled r.f. seetion
should save considerable time. So should the
wiring harness which is part of the kit. The
under-chassis gpace is not crowded, so assembly
and wiring here shouid offer few mechanical
problems. On u “general prineciples” guess, the
ouly point thut might tax the constructor would
be the ever-cantankerous dial cord.

The assembly instruetions appear to be done

with the usual Heathkit thoroughness, but the
hook i8 a little on the sketehy side in explaining
the circuit features and in operating instructions,

-,

Heathkit HR-10 Receiver
tleight: 615 inches.
Width: 1334 inches.
Depth: 1114 inches.
Weight: 18 pounds.
PPower requirements: 117 volts, 50/60
cyceles, 50 watts.
Price class: $80. )
Manufacturer: Heath Company, Ben-
ton Harbor, Mich.

The Clegg “Thor” 50-Mc.

Transceiver

EKL its Cireek deity predecessor,’ the Clegg
L Laboratories ‘Thor is packed with novel but
practical ideas. Obviously it was designed with
the apecinl needs of the v.h.f. operator in mind,
and it hus a number of features that have not
heen available to the purchaser of v.h.f. gear
heretofore.

The Thor is the tirst v.h.f. transceiver wherein
the transmitter frequency can be made to follow
the rezciving frequency automatically, for exam-
ple. Separate-frequency operation is also possible.
By use of u variable oscillator common to both

1 Recent Ilquipment: The Clegg Zensr V.H.F. Transmitter,
QST, Sept. 1961, p. 55,

Interior of the Thor r.f. unit. The transmitter final amplifier
assembly is at the left, v.f.o. tuning at the right.
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transmitting aud receiving, and eliminating fre-
quency multiplication with v.f.o. control, highly
stuble signals are produced, coming aund going.
Transmitter output is over 40 watts, a.m. or c.w.
T'he receiver does an cxeellent job on all modes,
including 8.8.b.

How It Works

In reeeiving, the signal is first amplified in a
6CW4 stage, V. This r.f. amplifier has three
tuned circuits, adjusted for essentially Hat re-
sponsc across the desired range, 50 to 52 Me.,
with pood attenuution of signals above and
below., A tunable oscillator und  cuthode fol-
lower, 1’g, covers 39.3 to 41.3 Mec., its output
heating with the signal in the first mixer, V5, o
6I0H7, to give output at 10.7 Me. The tunable
oscillator is also used as the v.f.0. in transmitting.

The mixer plate circuit has a 10.7-Me. erystal-
inttice filter, for seleetivity where it does the
most good: up neur the front end of the receiver.

A triode-pentode GBT8, {75, combines the
functions of sccond mixer and crystal oscillator,
the latter on 11.156 0bMe. Mixer output is on 455
ke, T'wo transformers designed for the tlat-topped
steep-sided response desirable in v.h.f. work are
used hetween the second mixer and o 455-ke.
amplifier, V4, another 615HT7. A GALS, ', and
two audio stages in a GBMS, 175, complete the
receiving lineup.

Receiver selectivity guoted by the manufuc-
turer is & ke, at 6 db. down and 12 ke. at 50 db.
down. This is not razor-sharp, us c.w. or even
sideband operators think of selectivity, but it
chops off signals in the Ht-Me. band in o way
that will be a revelation to hams accustomed to
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the response of the usual v.hof, transceiver, More
important, the seleetivity “up front™ helps
markedly to cut down blocking und cross-
modulation by strong signals close to the fellow
vou're trying to hear, and interferenee from out-
of-hand s1_;:n.xls is below levels normally encoun-
tered in 50-Me. receivers and converters.

In transmitting, output from the funable ox-
cillutor Viga, is fed to o 12BA7, V', which serves
ws either o mixer or doubler. The 39.3-Mec. cnergy
is mixed with the output of a 10.7-Me. crystal
oseillator, w 6U8 triode, V74, to give a 50-Me.
signal. V7, i8 also the b.f.o. for recciving c.w. and
s.8.b. signals. For erystal control, the 6U8 pentode
seetion, 17g, works with cither & or 12-Me.
eryvstals, doubling to 25 Me. in its plate circuit.
We run into the limitations of block-diagran :
presentation in showing how this is done, but  Bottom of the 50-Mc. transceiver. Clean, open layout, even
the crystal-controlled excitation is ted to u  in a small-sized assembly{ is.made possible by putting
different. grid of the [2BAT, and the stage then only the r.f. and control cnrcuuff in the. Package that will
operates us a doubler to 50 Me. be at the operating position.

Next comes o novelty in transmitting circuitry,  drive a 755% 50-Me. amplifier, 170, which drives
a4 6DJS eascode amplifier, Vg, This type of eircuit  the final 6883 (12-volt version of the 6146), 17.
is well-known to v.h f. men ag o recciving am-  Output with the unit tested is approximately 45
plifier, but it hus virtues in this transmitter  watls. The {ransmitter output circuit is u pi
application also. It is stable, requiring no neu-  network.
tralization, and broad enough so that it necd not

be gung-tuned to the other transmitting cireuits. Layout

The 6DJ8 builds up the ontput sufficiently to Like the Zeus, the Thor is a two-package
[ttt 7
| RECEIVER |
i ist 2nd ILE AMP DET. |
| R.F AMP. MIXER MIXER 455KC.  AV.C. AUDIO aMR i
| v, Vv, Vsa |

SPKR
I TOANT ; 6ALS 6gM8 P |
t RELAY PHONES‘
| : |
| t
| Vie ]
! V.F.0 CATHODE R.E UNIT |
! FOLLOWER AL OSC. (TRANSM!T & RECEIVE) |
| 39; : . . l
| TRANSMITTER i
! MIXER OR CASCODE 50-Mc. 50-Mec. I
] DOUBLER AMP DRIVER AMP
! Vio A '
| 6048 e 6883 TO ANT. RELAY [
' |
\ |
! SP AMP |
: Vo Vya I
| XTAL OSC, XTAL OSC, 12ax7 b !
| 10.7 M. 8.33-8.66 Mc. {
e e e e e S |
[ A -1
V201 V202 Vaos ‘
6€BQ6

\_/ MOD. 8 POWER

SUPPLY
AMP CATHODE MOD,
FOLLOWER |

|
|
|
|
6BQ6 l
|

Fig. 1—Block diagram of the Clegg Thor 50-Mc. Traasceivar. A single tuiable oscillator is used for both transmitter
frequency control and receiver tuning. A crystal oscillator is also provided for operating on frequancies other than that
of the station being received.
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Bottom of the Thor power supply and modulator. The
power supply uses four small diode rectifiers, two of which
are just visible in the lower right corner of the picture.
Electrostatically shielded power transformer
is at the lower left.

design. All portions of the equipment that require
adjustment in normal use are in the r.f. package,
a small lightweight assembly that talkes up little
room at the operating position. This includes the
first specch amplifier, 1"y, A larger and heavier
assembly, shown at the bhottom of our block
diagram, contains the power supply and specch
stages, Vo1, Vonu, ¥Vong, and T904. The modulator
stage uses two 6BQ6s in push-pull. Specech clip-
ping and filtering give this audio system the
characteristic Clegg punch.

‘The power supply is tubeless, using four small
diodes. The power transformer is electrostatically
shiclded. A separate power supply for 12-volt d.c.
input ig available, for those who would like a real
“power-house” 50-Me. mobile installation. The
cable for interconnecting the a.c. supply and the
r.f. unit is 10 feet long, permitting installation
in a varicty of ways. No external send-reccive
relay is nceded, since this function is built into the
Thor.

Operation

The tuning range of the Thor is limited to 50
to 52 Me. This recognizes the practical fact that
neurly all use of the band is in the lower portion.
With the selectivity of the 'I'hor receiver, you
wouldn’t want to tune more with one sweep of a
vernier dial. The planctary mechanism employed
covers the calibrated part of the dial in slightly
over 214 turns of the knob.

Operation higher in the band than 52 Me. is
possible with crystal control. With v.f.0. control,
the transmitter frequency is always within a few

cycles of the receiving frequency. For transmit-
ting on u scparate frequency it is recommended
that crystal control be used.

An interesting receiving feature is provided
with the receiving mode switch. At the far left
position reception is a.m. ‘The next three posi-
tions to the right are for c.w. or sideband, with
different levels of b.f.o. injection. ‘'his is neeces-
sary in obtaining the best reception of both c.w.
and sideband signals of different strengths, as
the b.f.0. level determines the gain through u.g.c.
action and the a.g.c. eannot be turned off. (".w.
signnls that are really 1'9 have a beautiful clear
quality with this receiver. Sideband sounds fine
and is quite easily tuned in, considering the wide
tuning range of the receiver. {Two megacyeles is
wide, when vou have fairly high selectivity.)
Stability is adequate for both these ecritical
modes.

The heterodyning system of the Thor has two
unwunted by-products: there is no beut-oscillator
effect when using crystal control (because 1774 iy
turned off when crystal control is used) except
within heterodvning range of your erystal fre-
quency, and you cannot transmit conveniently
with v.f.0. except on the frequency of the station
vou are working. There are ways around these
limitations, but they are neither convenient nor
very safe. The first is no great problem, as pre-
sumably most work with erystal control would be
cvlose to o band edge, and the station being worked
would usually be there, too. The important point
to keep in mind when using v.f.o. is to be sure
that the station yvou cull on voice is in the band —
and that means above 50.1 Mec. for U.S. phone
operation. (Remember those over-eager beavers
who piled onto VP7CX on 50.05?) To call him
legally with the Thor, you cither have to use erys-
tul control, or move the tuning dial back above
50.1 Me. ecach time you transmit.

Looking at the front panel, the receiving mode
switch is in the lower left corner. The crystal
socket is directly below the tuning dial. Next is
the v.f.o.~crystal switch. The main control switch
is lever-operated, with the sEND position at the
top, RECEIVE in the middle, and ANL at the hot~
tom. The volume control and a.c. switch knob is
at the bottom right corner. Above it are the
amplifier tuning and loading controls. l'o their
left is the S-meter, and a translucent white pilot
light is between the meter and the tuning dial.

T'he rear apron of the r.f. unit curries the micro-
phone jack, speech gain coutrol, S-meter adjust-
ment, antenna and power connectors, and phone
and speaker jacks. The modulator front apron has
the fuse receptacle, keyving jack, phone-c.w.
switch, and modulator-current meter jack.

— K. P. T.

Lo Strays "

An authentic I'ibetan Prayer Wheel ritual de-
fines “ON"" as “a magic word in Hinduism which
svmbolizes much in little space and stands for in-
finity.”
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K100 again reminds W /K amateurs to send
SLs and SW Ls only via the Central Radio ("lub
in Prague. It is against Czech regulations to QQSL
direct.
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o Tectnical (orrespondence

SILICON TRANSISTORS
FOR THE AMATEUR

Technical Editor, QST

Diffused silicon transistors have a number of advantages
over germanium which are of particular interest to ama-
teurs. They will operate with internal (junction) tempera-
tures up to 200 degrees C (390 degrees I) and will withstand
300 degrees (' not operating, while germanium types are
limited to 100 degrees (*. In gencral, voltages applied to
silicon devices can be much higher — up to 120 volts for
some types — while germanium types are usually rated at
less than 50 volts and more often at 20 to 30 volts. And bet-
ter yet, if the maximum voltage of a diffused silicon device
is reached, it will simply go into a low-resistance break-
down, and as long as there is sufficient current limiting in
the circuit no harm will be done. lixceeding the breakdown
voltage on high-frequency alloy germanium transistors will
often destroy them.

DNouble-diffused silicon transistors can be used in many
types of circuits and, compared to other transistors, give

more performance per dollar. The same transistor often can
be used as un r.f. vscillator or amplifier, as an audio or video
amplifier, and for switching. Because transistor designs take
less space, simplify physical construction and power-supply
requirements, and do not gencrate significant heat in some
applications, they can be more economicul than tubes. The
upper frequency limits of these transistors range from 60 to
1000 Alc.

This type of transistor was at one time considered expen-
sive, but the expanding and continuous production of a
number of manufacturers has increased availability and
consequently lowered prices. ‘Types that might be uged for
amateur applications ure listed in Table [, along with their
st significant characteristics. These types are readily
available from distributors and are in general demand by
industry, so that prices are reasonable for ham use. The list
is restricted to small-signal, high-frequency, and medium-
power devices since for high power {over 5 watts) ger-
manium gives more watts per dollar, although only at low
frequencies,

e Btll Hamivn, W ABSYE, ex-WI1AMCA,
Pairchild Semiconductors, Mountain View, Calif.

Table I
Silicon Diffused Transistors
Recornmended for Amateur Kquipment
(N-P-N Twvpes Unless Otherwise Noted)

Watts Disc. |
Type Tase o {epo Fenr hr hto (b.f, unless noted) ("lass
Air | Case
2N6Y6 TO-5 0.6 2.0 60 40 40 at 150 ma. 3 at 20 Me., 50 ma. n, K
2N697 2 TO-5 | 0.6 2.0 60 40 i 75 at 150 ma. 4 ut 20 Me., 50 ma, D, I
2N6Y9 3 TO-5 ;.0.6 2.0 120 8u ! 80 at 150 ma. 4 at 20 Me., 50 ma. D
2N706 TO-18| 0.3 1.0 25 20 b 40 at 10 ma. 4 at 100 Mec., 10 ma. A C
2N708 TO-18| 0.36 | 1.2 40 20 40 at 10 ma. 4.5 at 100 Mec., 10 ma. A, C
2N718 TO-18| 0.4 | 1.5 60 40 70 at L) ma. 1 at 20 Mec., 50 ma. (&}
2N720 TO-18| 0.4 1.5 120 30 80 at 150 ma. 4 at 20 Me., 50 ma. C
2N978* TO-1&1 0.33 | 1.25 | =30 |—20(Vcro) ti0 at 150 ma. 2 at 20 Me., —50 ma. A
2N1420 TO-5 0.6 2.0 G0 10 140 at 50 ma, 5 at 20 Me., 50 ma. A
2N1975 TO-5 } 0.8 3.0 100 80 140 at 50 ma. 38 at 1 ke., 1 ma.: hto(LF) B
2N1984! | TO-5 | 0.6 2.0 50 25(Vero) 70 at 1 ke,, 1 ma, 2 min. at 20 Mec., 50 ma. \, B
1 hset LIY)
2N1485! | TO-5 | 0.6 2.0 50 25(VeoE0) 30 at 1 ke,, 1 ma, 2 min, ut 20 Mec., 50 ma. B
hte(LL)
2N1986 TO-5 0.6 2.0 50 40 150 at 150 ma. 2 min. at 20 Me,, 50 ma. D, F
2N1987 TO-5 | 0.6 2.0 50 40 50 at 150 ma, 2 min. at 20 Me., 50 ma. D, F
2N1989 TO-5 | 0.6 2.0 100 60 40 at 30 ma, 2 min. at 20 Me., 50 ma. D, I
2N 1990 TO-5 | 0.6 2.0 100 10 pa.(/crx) 20 min, at 30 ma. 15
ut 75 v.
aN1991* | TO-5 | 0.6 2.0 {—=30 |—20(VecRo) Clomplewentary to B
¢ 2N1985
* P-N-P,

! Highly recommended for all types of sinall signal applications.
? Neutralized power gain ut 30 Mec. is 18 db.. low-level stage; as power stage, delivers 1.5 watts at 30 Me.
3 Neutralized power gain at 30 Me. is 17 db., low-level stage; 70-Me. oscillator ctiiciency is 3() per cent.

Key to Terminology

(Case — Standard outlines: TO-5—0.34 inch diam. by
0.26 inch high; 1T0-18 — 0.23 inch diam. by 0.21 inch
high. .

Watts Dissipation —

Air — Watts at room temperature (25 degrees C) with
no heat sink.

Case — Watts with trausistor case held to 25 degrees C
by heat sink (radiator).

Vopo —- Maximum voltage between cullector and base with
emitter open (equals diode breakdown vultage).

Verr — Maximum voltage hetween collector and emitter
with 10 ohms between buse and emitter. This is lower than
the voltage with base shorted to einitter and is recom-
mended a8 the maximum operating voltage in rmost
applications.

Vero — Maximum voltage between collector and emitter
with base upen. It is slightly lower than Veso.
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hre — D.c. current. gain from base to cmitter biased for the
collector current shuwn, Peak gain is usually at a lower
current.
ko (1IIY) — High-frequency s.c. gain from base to collector
at the specitied frequency. 1'his gain multiplied by fre-
quency gives the guin bandwidth produet (f¢) or the fre-
qquency where the gain is 1.
hte (LF) — A.c. current gain at 1 ke., indicating audio
frequency performance.
Class — A — Small signal video or r.f. amplifier.
B — Small signal low frequency amplifier.
C -— Low power r.f. or a.f. oscillator and amplifier.
D — Medium power r.f. or a.f. oscillator and
amplifier,
I8 ~- High voltage blocking oscillator and ava-
lanche (breakdown) circuits.
P —— Switching; substitute for relays in electronic
keys, etc.
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MICRO-BAND F.M.

T'echnical Kditor, QST

A few years ugo, [ thought up a receiving incthod for e.w.
which would use a string of multipliers in the i.f. system.
It ean he shown that two signals separated by . I-ke. at the
fundamental would be L.U-ke. apuart at the tenth harmonic,
wrat the output of thei.f. multipliers. Thus with this method
the forty-meter c.w. band would be equivalent to bring
2000-ke. wide, With more multipliers it could be even wider,
corapletely solving the e.w. QRM problem.

Anyway, 1 also thought of a m.b.f.m. method similar to
Mr. Wasmuth's. I o letter of August 4, 1960, Mr. George
Ciriunmer told me that:

Multiplying the frequency deviation of an fon. signal is
quite practical, but it is sumewhat questionable whether
there wre any real advantages to such a method. . . .t
might be more favorable fromn the deteetion standpoint .+ . .
thut) the signal-to-noise rutio would be set by the earlier
stares in the receiver, . . . [The bandwidth of the signal s
determined by the modulation frequeneyn: the tiest set of side-
bands is removed from the carrier by the modulation fre-
quency, regardless of the deviation (see Ruadio {mateur's
Handbook, Chapter I'welve), — prror]

Inthism.b.f.m.system, detection will not he helped either,
because the percentage frequency deviation of the f.m, six-
nid remains constaunt with multiplication. A normal straight
discriminator could be used at $35-ke. but would give iow
output;: this could be made up by further amplification or by
lowering the detection frequency.

In vears to eowme, when the fan. bandwidth shall reach
1 exvcle (or 100-r:c. by 2063). it may be necessury to use a
atring of multipliers, followed by a converter down to a low
frequency  for detection (or for further multiplication-
conversion-detection),

I think Mr. Wasmuth's urticle wis verv imaginative and
interesting and will be very hard to beat for April 1964, —
llarry J. Gensier. Jr., K800, Delroit, Michigan.

Techuical Mditor, QST

With interest [ have just read the April, 1963, issue of
ST and noted the techaical article * Miero-Band (0.M.""
by WRSBQ. delailing basic particulars concerning the uti.
fization of carrier deviation wultiplication in f.ra. recetver
systems instewmd of in transmitters for the purpose (primarily)
of conserving electromagnetic spectrum spae

This writer wishex to informm you, however, that this
‘system’is an eract duplicaic of the * Carrier Deviation
“eparation Multiplier'” aystem invented by the undersigned
and legally disclosed to Registered Putent Attornevs of
Washington, 17, (. in January, 1438, The svstem encom-
passes far more extensive and varied appliciations than merely
fan. communications, wlthough the crace application set
forth in W8SBQ's article 1y fully covered in detail in my
discelosure and subsequent * elaits,”

You will findd attuched copies of documentition fully sup-
porting the above stutements, and your attention is purticu-
larly invited to the clearly printed dates of the documenta-
tion.f

Although this writer congratulates the excellent “un-
hibited thinking” approaches of the Coftee [Dunkers of
Lietroit and of WRSRQ, [ ain compelled to request that QST
publish immediately a clarifying statement of some kind
correcting the misinterpretations regarding prior concept

¢

! These ure dated in 1938 — nothing was received to indi-
cute thut a patent ias becn issued. — FiniTor,
{A)
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eradit given the Coffee Dunkers and WRSBQ for this re-
markable disecovery. Such credit rests hoth norully and
lepally with the undersigned, and nof with any other party
or purties. Further, the attention of ull persons involved
in this matter is invited to L. 8. Patent Laws. making it
illegnl for anwone twhether for profit or not) to construct and
use (even for onc's self) devices invented by another without
the inventor's eonsent.? The requested elarifving statement
must be insisted ubon to remove doubts in the ininds of
readers of QST as to the actual legal inventor of this svstem,
sinee failure to do xo might well result in damage to the
undersigned in negotiations with equipment inanufucturers
for ' commercial rights.” Turthier, such ** conumercial rights,”
clvimed as “reserved ' in QST by the author of the article in
(uestion are non-cxistent in view of the facts. and are the
sole  property  of the undersigned. — /8, . Matthews,
WiE AW, College FPark, Georgia.

Pechnical ditor, UST:

The Microband f.m. article in the April (of course! issue
may have been just in good clean fun but ax often happens
there mnay be more than a kernel of truth in it. Also, if it
stinulatex thinking or experimentation it has accomplished
some good.

At auy rate | found myself musing over the possibilities
of micro-bandwidth f.m.. and wound up performing a few
experiments. Of course the big fallacy in the article’s argu-
went is that the spectrnm width must always at Jeast he
wcqual to the bandwidth of the intelligence to be transmitted.
Reducing the deviation in the caxe of f.m. wmerely degrades
the siznai-to-noise rautio. ‘The only way to utilize micro-
bandwidth f.m. i in some form of transmission which does
not require wide bandwidth (RTTY ix an example). ‘Then
the receiver bandwidth may be reduced also. o the signal-
to-noise rutio will not he degraded but will in fact be im-
proved.

The approach used by the “Cloffce Dunkers" waus rather
involved and archaic. Having tried f.m. on many occasions
{ have found that even the iFoster-Seeley type discriminator
ix a tedious thing to set up and still requires a separate lim-
iter, My favorite. for reasons of simplicity, has been the
standby of the TV industry — the quadrature detector.
It 1a self-liniting, has high output, uses few components, and
requires very little power.

Iig. | illustrates the uormal quadrature detector used
at thix station. Since a quadrature detector relies on phase
shift in the tank cirenit in the quadrature grid, a higher-)
tank circuit would result in narrower bandwidth, Going to
extremes in high-@ tanks brought me up to the quartz
vrystal. I substituted a -+53-ke. erystal in the detector in my
receiver, and found that the bandwidth from one peak to the
other of the traditional " enrve in the detector's ontput
waun about H0 eyveles — 30 nacrow that it beeame difficult to
measture accnrately. & trial of severul other crystals indi-
cated that the bandwidth was approximately (00 eyeles per
megaeyele of tha ervatal frequency. At 7010 ke. the peak
separation was 750 cycles, fairly near the normal RTTY
shift. Perhaps loading the erystal slightly with a lower re-
aistance or snme capacitance would widen it ont au little,

The story doesn't stop there. either. . . [ also tried the
G13N6 as an audio discrimminator, substituting a toroid and
capacitor, resonant at 2300 cveles, in the quadrature grid
cirentit and found that the total audio bandwidth was ap-
proximately 107 of the tank frequency. or 230 ey-cles. While
too narrow for normnl a.f.s.k., perhaps something like it
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could spur u move towurd narrow-shift f.s.k. or a.fsk. At
any rate it i8 a4 simple circuit and the potentialities have
merely been scratched. ~ I'red B, Cupp, KEAOE

Willoughty, Ohio

PROPAGATION CONDITIONS
AND COMMUNICATIONS

Technical Editor, QST

Ome of the reasous for the crowded conditions on the
high-frequency bands is the widespread belief in predicted
propagation conditions. Like weuther predictions tlese
forecasts have u definite value, but they remuin merely
predictions. 1 have observed that the averaye man puts aside
his raincoat when it becomes clear that the predicted stormn
is not coming, whereas the average amateur radio operator
lintens carefully to the prediction but seldom examines its
accurscy. Asa result most awateur stations may be heard
appreliensively huddled about the predicted maximum
usable frequency leaving the DX to talk with itself.

Neveral months ugo | spent one evening listening to in-
ternational broadcasting stations ax far away ay Japan, and
a veritable thicket of comuuercal and military telegraph and
teletype stutions, both above and below the ten-meter
amateur bund. but nota single signal was heard inside the
bund. After all, it was 8:00 r.v. and evervone knows that ten
meters is closed at that time. | have listened to the ten-
meter bund on three occasions siace, always heuring at least
one QSO. The uverare distance between here and the sta-
tions heurd was 500 miles. Perhaps | was werely lucky; i did
listen only four times in all. Nevertheless, this observation
raises sowe interesting rjuestions.

Tu estimute how well we wre uctually utilizing the poten-
tialities of our bunds, 1 made a study of the 7-Mec. baund.
The predicted maximum usable frequency is often near 7
Me. und so it is heavily populated, both by amateur radio
stations and by propaganda broadcasters. There is no doubt
that those browlcast statious are eovering great distances,
hut how well are we doing?

In order to find out, 1 listened regularly for about a mouth
at 0215 GDMT on 7080 ke. immediately after the code prac-
tice transmission from WIAW. All QSO's were logred, and
the distances between stations were determined with the
help of the Callbonk und an atlas, The results are shown in
Fig. 15,

‘I'he stations heard here fell into three distinet groups:
pround wuve, one hop, aud two hop, with skip distance of
750 miles. T'he small rize of the ground wave hump simply
indicates that relatively few of the stutions in this country
are my next-door neighbors.
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Fig. 1—Skip distances observed on 7 Mc,
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‘The next hump represents one-hop reception from n
distance of 750 miles. Sixty per ceut of the stations heard
were cowmwing in by one-hop reception. The third hump
represents two-hop reception from a distance of 1500 ruiles,
Forty per cent of the stations heurd were coming in by
two-hop reception, indicating that the band will easily
support two-hop tommunication. ‘There 1s no three-hop
hamp, which contirms my suspicion that there are relutively
few maritime-mobile stations.

Refore turning to I'ig. 1B, 1 might indicate that the re-
ceiver used wus a I5-year old superhet with the original
factory-installed tubes. The r.f. and i.f. amplitier tubes both
show one-hulf the minimum acceptable’ transconduct-
unce. ‘T'his receiver features barn door selectivity and uses 4
guy wire to the T'V mast for an antenna. Thus it is sufe to
assume that anything 1 can hear you can hear better.

The second gruph shows the average QSO distance under
the sanie conditions. There are u few ground wave QSO's,
ouly 2 single three-hop €SO and everyone else wus using
one-hop communicution. Thus it appears that 40 per ceut of
the siznals un the band are now cuusidered QRM. but are
potentially useful for commnunications.

Therefore, 1 would suggest that if you really have a special
interest in commmunicating with others at distances of about
A00 miles, you might try to repest my results on ten meters
where there is no QRM. If, on the other hand, you wish to
tuke advantage of the excellent long-distance characteristics
of the 7-Mec. band, open up yuur gain cuntrol a few decibels
and easily double your range. If you live near the coast, you
way even take advantage of the third hop. — James E.
Gray, WOGNY, Boulder, Colorado

RADIATION FROM OPEN-WIRE
LINE AT 420 Mec.

Technical Editor, Q87’:

W1FZJ, on page 62 of I'ebruary @37, questions the usual
ussuwmption that the radiation from feed lines of the open-
wire variety can be neglected at u.l.f., specifically in the 420-
Mec. band.

Buch a question cannot be answered except experimen-
tally. ‘Theory shows that perfectly parallel conductors whose
separation is negligible compared to a wavelength radiate
unly a nexligible fraction of the enerxy they carry. Sam's
nuestion, however, refers to practical, non-perfect lines
whose separation is of the order of one-hundredth of a wave-
length, As it happens, some very simple equipment is in use
at VE2AQJ to demonstrate the properties of antennas und
transmission lines to beginners. The necessary experimental
work to check the question practically, therefore, took a
very short while,

The equipment consists of a 8.J6 self-excited oscillator, a
pair of Lechier wires rather more than two meters long, und
a diode detector cotipled to a 150-microampere tueter.
Aerials are cut from u scrap wire as needed. The frequency of
the oscillator is 425 Me. as meusured by the Lecher wires.
The wires themselves consist of twu lengths of 20-gauge
wire ubout Yy mm. apart, and have a characteristic impedance
of ubovut 350 chmas. 'T'he lines ure stretched straight and paral-
lel, and have only wlength of dry pine near them throughout
their length.

‘The experitnents were conducted in a buasement room
about 30 feet square. While retlections from wulls and strue-
turul steelwork make precision measurements impossible
compurative results seem meaningful.

The oxcillator was coupled to the Lecher wires, and its
frequency wus checked. The Lecher wires were then termi-
nated in a hulf-wavelength verticul aeriul, und some field-
strength measureuments were made, With an antenna con-
necteil to the diode detector, the tield was capable of pinning
the tueter ut distances of 3 to 4 meters. Distortion of the
field is noticeuble, but rotuting the Held-strength meter into
the horizontal plane cut the reading to zero (an excellent
demonxtration of the polarization of the wuve).

‘The uneriul was then removed from the Lecher wires. The
field-strength meter gave no reading until it was brought
within 30 mm. uf the line, ufter which the reading increased
rapidly. T'his Jemonstrates the uccuracy of the theoretical
prediction that radiustion frow the parallel linex is negligible
cotupared to the energy they carry.

‘T'he half-wave ueriul was then laid on the wood frame of
the Lecher wires, roughly parullel to thet, The field strength
meter showed substantial radiation from the asrial. Thus u

55



perfect feed line, run too near any metal object. particilarly
a near-resonant one, couples with it and the object radiates.
Lastly, a length of commercial open-wire 300)-ohm line,
much the worse for frequent winding up into a coil and un-
winding for use, was roughly straightened and coupled to the
oscillatorin place of the Lecher wires, It radiated excellently,
If strict attention is paid to the ronstruction of a 420-Me.
open-wire feed line, no untoward losses should occur, even
when the separation of the lines is rather greater than 0.01
wavelength, However, were I to erect such a line, [ would
check the radiation from it along its length with a simple r.f.
sniffer. to make sure that there were no impedance bumps on
the line, und that no hidden 6i-inch spikes were radiating
inside wooden supports.
- l'rank P, Huphes, VE2AQJ
KENOGAMI

higher without the untenna than with it, this teat is probably
on the severe side in respect to line radiation from trans-
mission-line type currents. However, in a practical installa-
tion radiation from parallel currents on the line, because of
field conpling between the line and the antenna as well as a
possibly unbalanced antenna, can be far more serious nnless
steps are taken to prevent the existence of such currents.
C'oaxial lines sutfer from similar problems.

DXING UNTIL 1980 AND LATER

Technical Editor, QST':

Amateurs in general, and DXers in particular, are pretty
much aware that the increased or decreased activity of
“‘ule Sol " is closely related to long distance h.f. communica-
tion. Recordings of sun spots go back many vears, and much
data has been collected by scientific bodies all over the
world. A display of typical published data from these sources
going as far back as 1816 is shown in Fig. 1. Prior to the
period starting early in the current century its value is

MEAN SUNSPOT NUMBER

1946
1859,
1860

TABLE 1
Mean Years Between
Sun Spot Number Peaks
Year Max, Min,
1847 122
1856 5
1860 a5 13
1867 10
1870 140 10
IX78 s
1884 (53 14
1889 S5
{843 90 9
1902 4
1907 85 1+
1913 2
1917 105 10
1923 L}
1427 80 Lo
1933 A
1938 118 a9
1943 15
1948 155 10
1954 a
1957 190 9
1964 (Est.) 2
AVERAGE 22,5 6.4 11.2

largely historical in relation to 1) Xing: its real usefulness to
amateurs is in projecting maxima and minima during our
own life time and on into the future.

A readout of the data shown in [ig. 1, and 8ome further
doodling, provides the numbers shown in Table I. These
data enable us to determine an average number of years for
each cycle of sun spot activity as well as an average peak
vear and an average minimum year., It turns out that the
mesun number of sun spots at the peuks averages out at
112.5 while the valleys average out at 6.4, The well known
11-year eycle is re-confirmed since data shows that the peuks
averaxe ut 11.2 vears. There is another effect which seems
likely when the uctual peak sun spot numbers are considered.
Adniittedly this lies in the realm of speculation on future
events but there appeurs to be a much longer cyclic variation
in the sun's activity upon which the 11-year cycle is super-
imposed. Fig. 2 is an attempt to portray this eycle, which
has a 160-vear period. Some credence is lent to this as a
possibility in light of recent 11-vear cycles. Bach of these has
been higher in sun spot number than the one preceding.
With the known related good DX conditions in 1957-58, the
assumption can be made, if indeed we are still on the up-
swing of a 160-year cycle, that 1968 should be terrific for
DX, and 1980 should be a real humdinger. WWhat happens 80
years later when we skid to the next long-term low isn't
going to bother many of us who read this!

Cheer up, fellows, things will get worse for a year or so
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and then will be much improved by 1968 if past events can
foretell the future. ~—~ B. K. Welsh, W2PTAM, Haddonfield,
New Jersey

Editor’s Note: Nathematicians may point out that there is
some danger in extending predictions to a 160-year cyvcle
on the basis of observed data covering only a little over 107
years. Sunspot records actually extend back to 1750, during
which time there was a “peak' peak in 1778 and a broal
high period extending from about 1837 to 1870. Severzl
long-time cycles may be operating simultaneously, (Menzel,
Onr Sun, The Blakiston Co., Philadelphia)

POWER FREQUENCY
SYNCHRONIZATION

Technical iditor, QST:

The major electric power enmpanies are on the verge of
completing the installation of equipment which will greatly
benefit the field of communication. Much of the change is
now fact, and the very near future will see the completion of
the greater part of the jub.

‘I'he nature of the change is simply that the major power
networks are being tied permanently (except for occasgional
breakdowns) together, thus providingin-phase reference
voltage at greatly separated points for various purposes. not
all of which are immediately apparent.

One point of signiticance is that synchronous motors at
remote places will rotate “together”, whereas before this
step was taken they would drift with respect to euch other
at a rate depending on the instantaneous absolute error. It
is now possible, for instance, to operate facsimile machines
over great distances without recourse to the use of frequency
standards such as fork and crystals. While the power fre-
quency will still drift ever so slightly, the entire network
follows, and long term performance is better than the finest
standards.

Other possible uses include remote positioning with tlre
use.of synchros and television frame and sweep sync. elimi-
nating the necessity for transmitting such pulses as circuitry
is Jeveloped to take advantage of power-sync. Slow-scan
will also benefit.

— William T. Turrel, W2YKG
Facsimile Products Dept.
Fairehild Camern and Instrument Co.
Easi Novthpovi, 1., 1., New York

MORE ON THE SIDEBAND PACKAGE

Technicul Editor, WST':
| completed WE6TEU's *‘Sideband Packagze’ in August,
1960 and have had it on 80 through 10 meters since that

time. 1ts suppression of the unwanted sideband and carrier
is excellent and stable. 'The response of the wanted sideband
is extremely close to the characteristic curve published in the
original article. I matched the crystals for my filter by listen-
ing to the second harmonic (900 ke.) of the oscillator with the
receiver h.f.o. on. By compuring crystals in the oscillator [
was able to pair crystals which oscillated within a few cycles
of one another.

However, the principal reason for writing is to comment
upon some of the modifications suggested for the unit:

In Junuary 1960 QST (*“The S.S.B. Package Plus'™),
WI1SSN suggested electronically regulating the + 195-volt
needs of the unit. The resistor and VR tubes perform very
satisfactorily in my exciter. There is one pitfall, however.
If the load resistance seen by the 6116 plate is excessively
high, the screen will draw too much current and cause the
-+ 195 supply to go out of regulation. With proper loading
in the 6146 no regulation problems will develop.

In February 1960 QST (“Some Notes on the Sideband
Package ') W3CVS says he had trouble with coil 7105 con-
tributing to feedback. I had no trouble with the coil and did
not shield it. Also, 1 did not find it necessary to increase the
coupling between windings of 11, 7'z, or 7'3, although it
right increase the output of the generator. | modified the
control circuit (cathode of 1106) to eliminate thermal noise
during “receive,’” but if one used a coax relay with good
isolution for the receiver. instead of a t.r. switch, this wodi-
fication might not be necessary.

I[n connection with the article by VK2AC in October 1960
QST (* Phasing/Filter S.8.B. Generator’), the generator
as described by W6TEU can perform entirely satisfactorily,
if constructed and adjusted properly. Modification of the
method of sideband selection for fear of passing the 5th
harmonic of 450 ke. is not the least bit justified. Rejection of
the carrier has never been a problem in my rig and it never
requires adjustment. Even if some 2250-kc. energy were
passed by the multipliers (and [ think this unlikely because
it would have to be generated by the doubler tuned to Y00
ke. and passed by the 2nd multiplier which is tuned to 2700
or 1800 ke.), this signal is applied in parallel to the bulanced
modulator grids (Vaa). Since the plates are in push-pull, no
signal should appear in the output circuit.

[ drive a pair of 811As in an untuned-cathode grounded-
zrid linear-amplifier circuit with the Sideband Package. The
circuit for the linear way taken from January 1960 QST (** A
Table-T'op Half Kilowatt’', by W1JLN/FOE), The wedding
of the two nnits seetns a happy one. [t is my feeling that the
W6TEU design leaves little to be desired.

~= W, Lawton Meltcalfe, W4{FQR
Tampa 9, ['lorida

Members of the Central Indiana Mobile Radio
Club annually provide communications for
door-to-door Heart Fund volunteer collections.
In the picture, three of the operators involved
listen to call from Heart Fund Headquarters in
downtown Indianapolis. They are W9FIW,
Club Activities Manager; W9NPV at the micro-
phone; and K9KTL. The club cooperates each
Heart Sunday by delivering supplies and
picking up collected funds from volunteers.
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160-Meter Revisions
FCC Adopts Fees

Third-Party Agreements
Rec;procal Operating Bill
Examination Schedule
Board Mecting Minutes

FCC ADOPTS APPLICATION FEES

In spite of universal opposition by its licensces,
the Federal Communications C‘ommission has
enacted a schedule of license applieation fees to
become cffeetive January 1, 1964, The RReport
and Order in Docket 14,507 ¥ wiws adopted May
i, 1963 by a vote of five to two, Commissioncrs
Bartley and Ford dissenting.

The Clommission’s authority to set up fees
is derived from Title V, Tndependent Offices
’mproprl.tmm Act of 1952, 5 USC 140:

. Any work, scrvice, publieation, re-
port, document, benefit, privilege, authority,
nse. frunchise, license, permit, certificate,
registration, or similar thing of value or util-
ity performed, furnished, provided, granted,
prepared or issucd by any Federal agency
. . . to or for any person . . . except those
engmged in the transaction of official business
of the GGovernment, shall be scelf-sustaining
to the full extent possible.”

I'n deciding upon the fees, the FCCsaid it “wus
wuided” hy Bureau of the Budget Clirculur No.
A-25, September 22, 1959, The fees range from
$100 for major applications of T'V stutions, Pub-
lie Land Mobile Rudio Services and International
Tixed Public stations down to $2 for commerciul
license renewals, restricted radiotelephone per-
mits and amateur modifications. The fees finally
settled on are, in most cases, lower than the oney
originally proposed in the February 16, 1062
Notice of Proposcd Rulemaking,.

In its 18-page, single-spaced Report, the Com-
mission attempts to answer most of the argu-
ments offered in nearly 1500 comments filed in the
Doeket. To the argument that licenses are issued
for rudio serviees to benefit the general publie,
the Clommission coneeded this was so, but stuted
this did not afiset. the fact that certain members
of the public (7.c., licensees) benefit to 1 much
vreater extent than others. The FCC explains at
length its authority to establish fees, and cites
legal references spelling out the difference be-
tween fees and taxes.

The Clommission also summarized und eoun-
tered the objections filed in respeet to particular
gervices. [t's obvious that amateurs made some
impression on FCC:

! (ST readers iuterested in additional backeronnd in-
formation may find it in the following issues: March, 1954,
page 44: May, 19534, pages 54; July, 1954, page 45: April,
1962, pages 64 and 89; May, 1962, page 50; June, 1962, page
61; July, 1962, page 57; and May, 1463, page Y4,
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422, Probably the most vigorous opposition
of any one group to the fee proposal came
from the licensees of the Amateur Radio Serv-
ice. Though we shull not uttempt to sct forth
the numerous urguments presented in oppo-
sition to the proposed fee for applications
filed in the Amateur Radio Scrvice, suffice it
to say that s o result of those ;rgnments we
have revised the scheddule of fees for the Awa-
teur Service. No fee will be charged to those
who apply for Noviee Licenses sinee such
licenses are for a one-yeur term and applicants
for such licenses nre often young people who
are starting out in 2 new hobby. Also, we are
persuaded that a lesser fee should be eharged
for moditications. ‘Chus, the fec for filing ap-
plications for modifications will he $2.00,
[Towever, since the license term for Amatecurs
{exeept for Novices) is for a period of 5 years,
we feel that the charge for renewals and initial
applications in such ecases should be set at,
$4.00. The fee for Amatcur Special Call Signs
purstuant to Section 12.81 will be inereased
from $5.00 to $20.00. This scrviee is costly,
as it involves rescarch, and is of no signifi-
cance to anvone except to the Amatecur con-
cerned. Therefore, we feel the larger fce is
justified.”

The comments of the League and of many in-
dividual amuteurs had pointed out the amateur’s
voluntary emergency communications activitics.
Some comments expressed concern over the possi-
hility of double fees: the fee for a regular ama-
teur license, an additional fee for a RACES au-
thorization or Disaster Communicutions Service
license, The (‘ommission conceded these points
in parf.:

*Cartain other groups . . . use radio es-
sentially for public sufety purposces and we be-
liecve that these wroups should uaiso be ex-
cempted from the payment of fees, . ., lix-
emptions have . . . heen provided for appli-
eants in the Radio Amatecur Civil Emergeney
Service (RACES) and in the Disaster Clom-
munications Serviee. Licensces in RACES
are Amateurs who participate volunturily in
emergency communications networks for the
purpose of providing communications during
natural disasters and other emergencies. We
agree with the argument thut the payment of
a fee would discourage participation in these
worthwhile activities.”

Fees in other services of personal interest to
many amateurs include $10 for Class A Citizens
Radio Service (30-watt stations in the 460-Me.
bund); $8 for Clags B, C, and D (the il-meter
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Some Sample Fees
Amateur Service:
New uand renewed amabeur li-

CENSER. o vt it $ 4
Speeial Cull Signs under Section

128l oo 20
Modifications. .. ............. . 2
(No fee for Novices or RACES)

Commereial Operator licenses

New First Class. .. ... .. ... 5
New Second (lass. ... ....... . 4
New Third Class, ..o . R
Renewals, all elusses. ... L. 3
Restrieted  riudiotelephone  per-

Clitizens Radio Services
All applications, Class A stations

(460 Me.). oo 10
All applicutions, Class B, C, D
(Il meters). . ..ooooo ot s
Broadeast Services
New, rencwed, transferred or
modified TV, ... 00 100
New, rencwed, trausferred  or
modified wanfme oo 50
Change ineall sign. . .......... 20
All other applications. . ... ... 30

Fixempt from fees: government stuations,
police, tire, forestry conservation, highway
muintenance, local  government, State
Ciuard, hospitals. disaster reliet organiza- -
tions, beach patrols, school buses, non--
protit ambulaneer, rescue orgunizations, -
cxperimental stations and non-conunereial
educational stations in  the Hroadeast
Scrvice.

voice stations); $5 for first cluss. $4 for second
cluss, $3 for third cliss commereial operator
licenses, with o $2 renewal fee, and $2 for the
Restricted Radiotelephone permit.,

It must be emphasized that these are all appli-

ecation fees; effective January 1, {964, the appli-
cant's cheek, puyable to the Treasurer of the
United States, must accompany the application,
If a person attempts an amateur exam and fails,
he'll have to submit another %4 on his second
attempt. The fees will go into the general fund
of the UJ. 8. Treasury. FCC will atill get its funds
through an annual Congressional appropriution,
as in the past. There is no guarantee, thercfore,
of any inerease in FCC servieces to licensees nor of
an enlarged FCC monitoring service to improve
enforecement of Clommission regulations,

As we write this, the League's Executive Com-
mittee and Generaul Counsel are studying the
wvenues of action open to us, It is ulmost certain
that the League (and quite possibly, orguani-
zations representing other radio services) will file
a petition for reconsideration.

CANADA-EL SALVADOR THIRD PARTY

The Cunadiun Department of Kxternal Affairs
announced April 2 that the Governments of
Clunada and I£] Sulvador have coneluded an agree-
ment to permit amateur radio stitions in the two
countries to exchunge messages or other com-
munications from or to third purties, provided
that the amateurs should be paid no direet or
indireet compensation wnd that messiges should
be of a technical or personal nature, where re-
course to public telecommunications services
would not be justified.

Clanida has previously signed similar agree-
ments with Chile, Costa Rica, Honduras, Mexico,
Venezuela and the United Stutes.

RECIPROCAL OPERATING BILL

As we write this, the Reciprocal Operating
Bill 8. 920 is still awaiting *“clearance ™ from the
government agencies. The next step will be hear-
ings by the Senate Committee on Interstate aod
Foreign Commerce. Members of the Committee
are listed on page 60, wun asterisk denoting those
who ure ulso co-gponsors of 8.920:

The ARRL Board of Directors held its annual meeting in Hartford the first three days of May. Shown here, seated from
left to right at the formal session May 3: Dakota Director Compton, West Gulf Director Best, Delta Director Teetson, South-
western Director Meyers, Pacific Director Engwicht, First Vice President Groves, Great Lakes Director Cartwright, North-
western Director Roberts, Southeastern Director Born, Midwest Director Denniston, Vice President Handy, General Counsel
Booth, President Hoover, General Manager Huntoon, Atlantic Director Crossley, Treasurer Houghton, Vice President
Reid, Canadian Director Eaton, New England Director Chaffee, Rocky Mountain Director Smith, Roanoke Director Ander-
son, Central Director Haller and Hudson Director Kahn. Standing, same order: Associate Counsel Meen, Canadian
Vice Director Dumbrille, Technical Director Grammer, West Gulf Vice Director Bryan, Hudson Vice Director Dannals
and Assistant Secretary Williams.




Senate Commerce Committee

1democrats

Warren (G. Magnuson,

Washington
John (. Pastore,
Rhode Island

A. S. Mike Monroney,

Oklahoma
Strom Thurmond,

Gale W. MeGee,
Wyorming

Philip A. Hart,
Michigan

floward W. Caunon,
Nevada

Republicans

Norris Cfotton,

South Carolina
* ['rank J. Lausche,

New Hampshire
Thruston 13. Morton,

Ohio Kentueky

* Ralph W, Yurborough, * Hugh Scott,
Texas Pennsylvania

('lair Engle, Winston L. Pronty,
California YVermont

* 10, L. Bartlett, J. Glenn Beall,
Alaska Maryland

Vance Hartke,
Indiana

A steady tlow of individually-written letters to
Senators, purticularly those listed above, may
well mean the difference between success and
failure of the Gioldwater Bill. (See puges 92 and
03, QST for May, for a list of sponsors and the
text of the bill).

160 METER CHANGES

To accommodute a new chain of Loran stations
being put into operation sovn, as forecast recently
by F'CC (June QNT, page 62), a revised table of
amateur sharing arrangements has been drawn up
cooperatively by the Coinmission und the Cloast
Ctuard, custodian of this radio aid to navigation
in the United States. Loran is important to the
safety of life at sea and has absolute priority in
the 1.8-2.0-Mec. band. It is impcrative that ama-
tewurs using the 160-meter band note the privileges
available to them in their respective localities and
take the utmost care to abide by these rules with
respect to frequencies and powers.

The following table shows privileges and re-
strictions etfective June 30, 1963, Nearly cvery area
of the country is affected, so check this list care-
fully. “Night” in the table refers to the period
hetween loeal sunset and loeal sunrise in each
locality. Such times may be obtained from the
“almanac "’ section of a locul newspaper; alterna-
tively, the monthly average time of sunset and
sunrise furnished to broadeasting stations by
FCC probably can be used by amateurs as well, in
determining when power should be reduced.

“T'he revised schedule remains subject to cancel-
lution or revision at any timewithout prior notice or
hearing if the needs of the Loran servicedemand it.

THIRD-PARTY AGREEMENT W/K AND HI

The governments of the United States und of
the Dominican Republic have agreed, through an
exchange of notes, to permit their amateurs to
handle messages and other communications on
hehalf of third parties between the two countries,
effective May 22, Messages must be of a technical
or personal nature which, by reason of their
unimportance, do not justify use of the public
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Area

Alabama
Alaska
Arizona
Arkansus
(“alifornia
(‘olorado
‘onnecticut
Delaware
District of Columbia
Ilorida
(icorgia
Hawaii
Idaho
tllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine

Maryland !

Massachusetts

{ Upper

| Peninsula
Michigan {

| Lower

| Peninsula
Minnesota
Mississippi
Missouri

[ Westof 111°W
Montana

[ Fastof 111° W
Nehraska
Nevada
New Hampshire
New Jersey
New Mexico

| Northof 42°N
New York i

South of 42° N|
North Carolina
North Dakota
Ohio
Oklahoma
Qregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Teunessee
[ Eastof 103° W
Texas
| West of 103° \V
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Puerto Rico
Virgin Islands
Swan [sland
Serrana Bank
Roncador Key
Navassa Island

Baker, Canton, Ender- |
bury, Guam, Howland, |
Jarvis, Johnston, Mid- |
way & Palmyra Islands |
American Saiuoa

Wake Island

Maximum d.c. plate iuput power in watts
1800-1525 | 1875-1900 | 1900-1925 1975-2000
keis ke/s ke/s ke/s
Day Night| Day i Night| Day | Night|] Day j Night
200 50 |No operation|No operation|| 100 25
200 50 200 50 |No operation|! No operation
100 25 [ 100 25 | 100 25 ]| 500 100
200 50 |Nooperation| No operation|] 200 50
No operation|No operation| 200 50 [{ 500 200
200 501 100 25 | 100 25 |} 500 100
200 50 { 100 25 |No operation|[No operation
200 50| 100 25 |No operation||No operation
200 540 100 25 |No operation||No opcration
100 25 [No operation|No operation|{No operation
100 25 |No operation{ No operation{|No operation
No operation{No operation| 100 25 {1 100 25
100 25 | 200 50 | 200 50 (| 500 100
200 50 | 100 25 [ 100 2 200 50
200 50 | 100 25 | 100 25 (| 100 25
500 100 | 100 25 1 100 25 || 200 50
500 100 | 100 25| 100 25 |1 200 50
200 50 | 100 25 | 100 25 || 100 2
200 50 | No operation|No operation]| 100 25
500 100 | 100 25 | No operation||No apcration
200 50 ( 100 25 |No operation{|No operation
500 100 | 100 25 | No operation||No operation
500 100 | 100 25 | 100 25 ([ 200 50
500 100 | 100 25 100 25 || 100 25
500 190 | 100 25 | 100 25 || 200 50
200 50 |No operation|No operation|| 100 25
200 50 ! 100 25 | 100 25 || 200 50
100 25 ] 200 50200 50| 500 100
200 50 | 200 50 | 200 50 [| 500 100
500 100 | 100 25 | 100 25 || 500 100
100 25 | 200 50 | 200 50 (1 500 200
500 100 | 100 25 |No operationj| No operation
200 50 | 100 25 |No operation|| No operation
200 50 100 25 | 100 25 || 500 100
500 100 | 100 25 |No operation||No operation
200 50 | 100 25 | No operation||No opcration
200 50 |No operation| No operation|| No operation
500 100 | 200 50 | 200 50 || 500 100
200 50 | 100 25 | 100 25 | 100 25
500 100 {No operation|No operatinn}| 200 50
No operation| No operation! 200 50 11 500 100
200 50} 100 25 |No operation||No operation
200 A0 ] 100 25 |No opcration||No operation
100 25 |No operation|No aperation||No oprration
500 100 | 100 25 | 100 25 (] 500 100
200 50 [No operation] No operatiou|| 100 25
500 100 (No operation|No operation!| 200 50
200 50 | 100 251 100 25 || 500 100
100 25| 100 25| 100 25 || 500 100
500 100 | 100 25 |No operation{[No operation
200 50 | 100 25 INo operation||No operation
No operationi No operation; 200 50 1 500 w0
200 501 100 25 |No operation|| No operation
500 100 | 100 25 ) 100 25 || 200 50
200 50 | 100 25 | 100 25 {| 500 100
No operation|No operation| 100 25 || 100 25
1No operation|No operation| 100 25 || 100 25
500 100 |No aperation|No operation|| 100 25
500 100 |No operation! No operation|| 100 25
500 100 |No operation|No operation|| 100 25
No operation|No operation| No opcration|| 100 25
No oncrationiNo operation) 500 100 || 500 100

|
500 2001500 2v0 ) 500 200 | 500 200
500 100 l 500 100 lNo operation||No operation
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telecommunications system. The amateurs must
not have, of course, any pecuniary interest, direct
or indireet, in the communications being handled.
I'he UUnited States already has such agreements
with: Bolivia, Canada, Chile, Custa Rica, Cuba,
Iteuador, El Salvador, Haiti, Honduras, Liberia,
Mexico, Nicaragua, Panama, Paraguay, Peru and
Venezuela,

TEMPORARY THIRD PARTY
AGREEMENTS

On May 31 we learned that third-party com-
munications could be handled between the U.S.
and amateur station 4UIITU at ITU head-
quarters in Geneva during the sccond session of
the Panel of Experts, June 1-24, 1963; 2 W1AW
bulletin was issuced to this cffect. There will be
another such temporary agreement during the
tixtraordinary Administrative Radio Conference
on Space Communications, October 1 through
November 10, 1963. The usual conditions —
relative unimportance and no pecuniary interest

are of course attached to these speciul agree-
ments. No third party comununications may be
handled with 4U1ITU except when specifically
uuthorized (as above).

BANNED COUNTRY

On May 1, the former colony of Netherlands
New Guinea (PK, JZ0) came under the adminis-
tration of the Republic of Indonesia, which had
previously notified the International Tclecom-
munications Union that it objects to communi-
cations between its amateurs and those in other
countries. Accordingly, further QSOs between
tJ. 8. or Cunadian stations and those in West
New Guinea are prohibited by FCC and DOT.

LICENSE REVOKED . ..

Another amatcur has lost his station license for
fuiling to answer communications from the FCC.
Josiah M. Hart, WAGCDN of Denver, Colorado
wus issued a citation for operating on 14,195 ke.
with A-3 emission, on March 30, 1962. A follow-
up letter was sent June 7, 1962. No responsc
having been received by FCC, an Order to Show
Cause was issued January 16, 1963. It, too, went
unanswered; accordingly, FCC issucd a Revoca-
tion Order on April 11, effective on May 20,
1963.

. . . AND LICENSE SUSPENDED

The Technician Class operator license of Floyd
H. Johnson, WB6AZH, was suspended for three
months for operation in the 14-Me. band and
failure to keep a complete log, violations which
occurred between August 17 and September 25,
1962. The order, dated January 24, 1963, was not
contested by Mr. Johnson, and went into effect
on April 23, 1963.

EXAMINATION SCHEDULE

The Federil Communications Commission will
give Extra and General Class amateur examina-
tions during the scecond half of 1963 on the fol-

July 1963

lowing schedule. Remember this list when you

need to know when and where examinations will

oceur. Where exact dates or places are not shown

below, information may be obtained, as the date

approaches, from the Engineer-in-Charge of the

district. Even stated dates ure tentative and should

be verified with the Engineer as the date approaches.

No examinations are given on legal holidays. All

examinations begin promptly at Y A.M. except as

noted.

Albuquerque, N. M.: October 12, 1 p.M.

Amarillo, Texas: September 11.

Anchorage, Alaska, 53 FFederal Bldg.: By appointment.

Atlanta, Georgia, 718 Atlanta National Building, 50 \White-
hall St. S. W.: Tuesday and Friday at 8:30 a.u.

Baltimore, Md., 415 U. S. Customnhouse, Gay and Water
Sts.: Monday and Iriday, between ¥:30 A.n. and 10 a.M.
and by appointment.

Beaumont, Texas: 301 P. . Bldg.: By appointment.

Birmingham, Ala.: September 4, December 4, 1 p.at,

Boise, 1daho: Sometime in October.

Boston, Mass., 1600 Custombouse: \Wednesday through
Friday 8:30 a.m. to 10 a.M.

Buffalo, N. Y., 328 P. 0. Bldg.: First. and third Fridays.

Charleston, W. Va.: Sometime in September and December.

Chicago, 1ll., 826 U. 8. ("ourthouse: Friday.

Cincinnati, Ohio: Sometime in August and November.

Cleveland, Ohio: Sometime in September and 1)ecember.

(tolumbus, Ohio: Sometime in July and October.

C'orpus Christi, Texas: September 5, December 5.

Dallas, Texas, 401 States Cieneral Life Ins. Bldg.: Tuesday.

Davenport, lowa: Sometime in July and October.

Denver, Colo., 521 New Customhouse: 1st and 2nd Thurs-
days, 8 .M,

Des Moines, Iowa: Sometime in September and December.

Detroit, Mich., 1029 Federal Bldg.: Wednesday and Friday.

Fort Wayne, Ind.: Sometime in August and November.

I'resno. Calif.: Sometime in September and December.

Cirand Rapids, Mich.: Sometime in July and October.

Gireat Falls, Mont.: Sometime in September.

Hartford, Conn.: September 11.

Hilo, Hawaii: October 8, 9:30 a.a1. to 4:30 p.af.

Honolulu, tlawaii, 502 F¥Federal Bldg.: Monday through
Friday.

Houston, Texas, U. 8. Courts & Federal Office Bldg., 515
Rusk Ave.: Tuesday, Code tests, &9 a.m.

Indianapolis, Ind.: Sometime in August and November.

Jackson, Miss.: December 4.

Jacksonville, Fla.: October 16, 17.

Jamestown, N. D.: October 16, 10 a.m.

Kansas City, Mo., 3100 FFederal Office Bldg.: Thursday and
Friday, 8:30 A.n. to 11 AL

Inoxville, Tenn.: September 18, December 18, 1 p.a1.

Lihue, Hawaii: October 22, 9:30 a.M. to 4:30 p.M.

Little Rock, Ark.: August 7, November 6, 1 p.n.

Los Angeles, Calif., 819 So. Broadway: Wednesday, 9 A.n.
and 1 p.at.

Louisville, Kentucky: Sometime in August and November.

Memphis, ‘T'enn.: July 11, October 3, 8:30 A.M.

Miami, Fla.: 312 Federal Bldg.: Thursday.

Milwaukee, Wisconsin: Sometime in July and October.

Mobile, Ala., 439 U. S. Courthouse and Customhouse:
Wednesduy, by appointment.

Nashville, T'enn.: August 7, 1 pr.um., November 6, 1 p.ar.

New Orleans, La., 608 Federal Otfice Building, 600 South
St.: Monday through Wednesday, cude tests Monday
only at 8:30 a.u.

New York, N. Y., 748 Federal Bldg., 641 Washington St.:
Tuesday through Friday, 9 a.m.-Noon.

Norfolk, Va., 405 Federal Bldg.: Friday.

Oklahoma City, Okla.: July 14, October 18.

(Omaha, Nebr.: Sometime in July and October.

Philadelphia, Pa., 1005 New U. S. Customhouse: Monday
throngh Wednesday, 8:30 a.n. to 10 A.Mm.

Phoenix, Ariz.: Sometime in July and October.

Pittsburgh, Pa.: Sometime in August and November.

Portland, Maine: October 8.

Portland, Ore., 201 U. S. C'ourthouse: Iriday, 8:45 A.M.

Roanoke, Va.: Sometime in October.

St. Louis, Mo: Sometime in August and November,

St. Paul, Minn., 208 Federal Courts Bldg.: Friday, 8:45 A.M.
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Salt Lake City, Utah: September 13, December 13, 1 p. M.

San Antonio, Texas: August 8-9, November 7-8.

San Diego, Calif.,, Fox ‘Cheater Bldg.: Wednesday, by
abpointment.

San Francisco, Calif 3-A Customhouse: Friday.

San Juan, P, R.. Wederal Bldg.: Friday.

San Pedro, Calif., 356 W. S5th Street: Wednesday, 8 a.M.

Savannah, Ga., 214 P. O, Bldg.: By appointment.

Schenectady, N. Y.: September 11-12, December -5, 9 A.M.
and 1 p.n.

Reattle, Wash., 806 Federal Otfice Bldg.: Iriday.

Sioux Ifalls, 8. D.: September 10, December 3, 10 a.m.

Spokane, Wasli.: Sometime in October.

Syracuse, N. Y.: Sometime iu July and October.

Tumpa, Fla., Rm 201, 221 No. lHloward Ave.: By appoint-
ment.

Talsa, Okla,: July 17, October 16.

‘I'ueson, Ariz.: Sometime in October.

Wailuku, Hawaii: October 15, 9:30 a.n. to 4:30 p.m.

Washington, D. (i, 1101 Pennsylvania Ave., N. W.: Tues-
day and [riday. Code test 9:30 a.m. and 1 p..

Wichita, Kansas: Sometime in September.

Williamaport, Pa.: Sometime in September and December.

Wilmington, N. C'.: Sometime in lDecember.

Winston-Salem, N. C.: Sometime in August and November.

NoTE: Only General Class and Amateur Extra (lass license
sxaminations are given at KCC oflices and examining points
listed above. All examinations for Novice, 1'echnician und
(‘unditional Class licenses are conducted by volunteer
supervisors.

MINUTES OF 1963 ANNUAL MEETING OF THE

BOARD OF DIRECTOR:!
THE AMERICAN RADIO RELAY LEAGUE INC.
May 3, 163

1) Pursuant to due notice, the Board of Directors of The
American Radio Relay League. [nc., met in annual session
at the Shorehaum ITotel, Hartford, Connecticut, on May 3,
1963, The meeting was culled to order at 9:36 a.,, with
President Ilerbert Iloover, Jr., in the Chair and the follow-
ing directors present:

I’. Lanier Anderson, Roanoke Division

Rocmer O, Rest, West Gulf Division

James P, Born, Jr., Southeastern Division

Dana I, Cartwright, Great Lakes Division

Milton k. Chatfee, New lingland Division

('harles (i. C‘'ompton, Dukota Division

Cilbert L. Crossley, Atlantic Division

Robert W. Denniston. Midwest Division

Noel B. Liaton, Canadian Division

Harry M. Kngwiclit, Pacitic Division

Philip 1<, Haller, Central Division

Morton B. Kahn, Hudson Division

Raymond I, Meyers, Southwestern Division

RR. Rex Roberts, Northwestern Division

C'ar] L. Smith, Rocky Mountain Division

Floyd ('. Teetson, Delta Division
Also in attendunce, us members of the Board without vote,
were Wayland M. Groves, I'irst Vice President; .\lex Reid,
Vice I’resident; I, 14, HHandy, Vice President; John Huntoon,
({encral Manager. Also in attendance, at the invitation of
the Board as nonparticipating observers, were (lanadian
Division Viee Director Colin Dumbrille, [{udson Division
Vies Director Harry J. Dannals and West Gulf Division
Viee Director Ray Bryan. There were ulso present ‘I'reasirer
David . Houghton, (ieneral Counsel Robert M, Booth,
Jr., \ssociate Counsel for (‘anada Arthur K. Meen, Techni-
cal Director George Grammer and Assistant Secretary Perry
I, Williams.

2) On motion of Mr. (iroves, ununimously VOTED that
item 11 of the axenda for the meeting, concerning the ap-
pointment of additional members of the kxecutive (‘om-
mittce. is moved up to follow the ucceptance of reports of
iireetors.

3) On motion of Mr, Aleyers, unanimously VOTED that
the minutes of the 19652 annual meeting of the Board of
Directors are approved in the form in which they were issued
by the Secretary.

4) Oin motion of Mr. Tcetson, unanimously VOTED that
the annual reports of the otlicers to the Board of Directors
are accepted and the sume placed on tile.

5) Mr, Chaffee, us chairman, presented the report of the
I'inance (‘ommittee; Mr. Meyers. as chairman, presented
the report of the Flanning Committee; ut the request of Mr,
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Born, RULED by the (*hair that the report of the Mem-
bership and Publications (‘vtumittee is dcferred nntil later
on the agenda: Mr. Smith, as clinirmun, presented the report
of the Public Relations (‘ommittec: Mr. Croves. us chair-
man, presented the report of the AMerit and Awards C‘omn-
ruittee; Mr. Kahn, as chairman. presented the report of the
Housing (‘ommittee; at the request of Mr. Denniston,
RULED by the (Chair that the report of the Special (‘om-
mittee concerning 14 Megacycles is deferred until later on
the agenda.

$) On motion of Mr. Denniston, unanimously VOTED
that the annuul reports of the directors to the Board of Di-
rectors are accepted and the sume pluced on tile.

71 The C'hair announced the opening of nominations for
the appuintment of additional members to the Iixecutive
Committee. \Mr, Clartwright nominated Mr, Compton;
Mr. Crossley nominated Mr. Kahn; Mr. T'eetson nominated
Mr. Beat; Mr. Born nominated Mr. (“rossley; Mr, Anderson
nominated Mr. Denniston: Mr. Wahn nominated Mr.
Meyers; Mr, Chatfee nominated Mr. Iiaton, On motion of
Mr. Teetson. unanimonsly VOTED that the nominations
are closed. The Chair appuinted Messrs. Dannals und
Dumbrille us Tellers. 'The 1'ellers announced the result of
the balloting as follows:

Mr. Compton.......12 Mr. Denniston. .. ... 13
Mr. Kahn. .. .. A ] Mr. Meyers........ +
Mr, Best. . ... .4 Mr. ldaton......... 11

Mr. Crossley . ... ... 5
Whereupon, the Tellers declared Charles ¢i, Compton,
Morton B. Kuhn, Robert W, Denniston and Noel B, fiaton
elected as members of the lxecutive C'ommittee.,

$) The Chair announced the opening of nominations for
the appointment of gpecial members of the lxecutive Com-
mittee. Mr. Kahn nominated Mr. tandy; Mr. Meyers
nominated Mr, Houghton. On motion of Mr, Born, unani-
mously VOTED that the nominations are closed and the
Secretary is directed to cast one ballot electing Irancis IS,
Handy and David H. Houghton as special mewmbers of the
Executive ('omittee,

9) At this point, supplementary oral reports were ren-
dered by the officers of the Leugue, and the Generul Connsel
Jdiscussed at length vurious legislative and regulatory mat-
ters atfecting amateur radio und the League.

10) On motion of Mr, Kahn, unanimonsly VOTED that
the Board grants approval for the Lolding of a National
ARRL Convention in New York City, August 21-23, 1964,
under the sponsorship of the 1ludson Amatenr Radio
Cunaeil,

1) On motion of Mr. Kahn, after discussion, uuuni-
mously YOTED that the Board initiste 1 program to better
acquaint our membership with the League’s history, ac-
complishments und goals hy means of a well-planned pro-
grum to appear in QS7,

12) On motion of Mr. Denniston, unanimousiy VOTED
that the Board commends the League President, (ieneral
Manager and (ieneral Counsel for their successful efforts to
regain additional frequencies and operuting privileges in the
160-meter band.

13) The Board wus in recess from 10:35 A.M.
AN

i4) On motion of Mr, C'rossley, unanimously VOTED,
at 11 A, that the Board does now resolve itself into a
Comittee of the Whole for the purpose of discussing the
matter of incentive licensing. The Committee was in recess
for luncheon from 12:31 pam. to 1:33 par, The Committee
rose at 2:32 .. and presented its report to the Board.

t3) On motion of Mr. Chafice, the following resolution
was unanimously ADOPTED (Mr. Faton abstaining):

OFFICERS’ REPORTS AVAILABLE
TO MEMBERS

Each year the officers of the League
make comprehensive written reports to
the directors. T'he Board has made these
reports available to interested members,
in a volume which also includes reports
of the directors. The cost price is 75 cents
per copy, postpaid. A copy of the finan-
cial statement only is available without
charge. Address the General Manager at
Newington, Conn.

to 10:55

QST for



The Board of Directors of The Americun Radio Relay
l.eugue, Inc., in meeting assembled at Hartford, Con-
necticut, ou May 3, 1963, cousidering that trequencics
now assigned and essential to the amateur radio service
will continue to be allocated by international conferenccs
and treaties:in further recognition of the growing demand
by other services for more frequency space; in the belicf
that even more efficient utilization of amateur freqyuen-
cies is usscential; after an extensive cxamination of the
technical advances and growth of the U/nited States amna~
teur radio body in the last ten years, after carcfully con-
sidering the muny comments and suggestions from the
membership, and after estensive «eliberation; hereby
establishes the following objectives as one of several ma-
jor policies of the 1,ecague to promote the continued exist-
ence and growth of amateur radio:

1. lxtension of the existing incentive-licensing struc-
ture by re-establishment in the United States of un ad-
vanced class of amateur license requiring (2) holding of an
winateur license of (‘onditional or Ciencral Class for a
period of at least one year imimcdiatel v preceding applica-
tion therefore, and (b) a new written examination cover-
ing advanced amateur practice as applicable to modern
sunatenr techniques. Iurther code examinations for then
vnisting Amateur Iixtra and General and present Ad-
vineed ('lasses of licensees shall not be required, The
ctfective date shall be such ag to atford all existing ami-
teurs ample opportunity to qualify for this new class of
license.

2. Assignment of portions of the high frerqucncy (h.f.)
amatenr bands as appropriate to the higher grades of
licenses.

. Modification of the rules concerning the Conditional
('lass license to limit the terin and permit renewal only for
handicapped persons. those in nulitary service, or upon 2
tinding by the I'ederal Clommunications Commission of
srenitine hardship,

t. A comnplete review and revision of the present writ-
tet examinations for various clisses of amateur licenses in
lizht of prescat amateur techniques.

‘The Board directs the otlicers of the League, with the
adviee of its Exccutive (‘ommittee. to proceed with the
itnplementation of these objectives.
16y On wmotion of Mr. Roberts, unanimousiv VOTED

that the Board of Directors heartily aHlirms the actions
previously taken by the Ixceutive Comnmiittee in the pro-
motion of improvement in amateur operating prucedures
and technieal competence, nawely:

RISOLVED, That with the continuing growth in the
number of amnuteurs and the resultant increased crowding
of amateur bands, the Leugue cousiders that proper tech-
nical operation of equipment is more vital than ever to
rontinued successfil opcration and etficient usage._of
amateur frequency assigninents, and that the leadauar-
ters staff, cspecially the technical and communieations
departiuents, are direeted to institute a program to bring
ubout 2 better understanding of technical capabilities and
limitations of e.quipment and of operating techniques.
(uly Y, 1962),

RESOLVED that, in view of inereusing congestion in
onr limited frequency assigniments caused by the steady
urowth of the amateur body, The American Radio Relay
Leugue urges upon all amateurs a more strict observance
of the following principles:

D To make proper choice of bands below 30 Me.
appropriate to the distance to be cuvered.

2?) To uchieve cjuipment tiexibility so that an ade-
yuate choice of frequeney bands and powers for desired
eotmunications distances uiny be available.

) To use minimum bandwidth, consistent with good
engincering pructice aud compatible with the mode of
transmission being ewployed.

4) To expand the use of v.h.f. for local contacts wher-
ever possible, with the inltimate wim of conducting all
short-distance communication in this portion of the
spectrum.

53 ‘I'e nse the minimum power necessary for each com-
munication. (January 19-20, 1963).

17) On motion of Mr, {ingwicht, unanimously VOTED
that the Board of Directors recommends to alffiliated radio
vlubs that additional attention be given to operating and
technical subjects in the planning of meeting programs and
wrges clubs to make full use of various educational facilities
such ag those in the training aids department of ARRL
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BOARD THANKS VOLUNTEER
A.R.R.L. OFFICIALS

In reviewing the work of Lhe League
for Lthe past year the ARRL Board of Di-
rectors again found that much of our
progress is duc to the voluntecr efforts of
elected and appointed officials in the ad-
ministrative and field organization of
our association. By unanimous action
the Board has again expressed its sincere
thanks to the Vice-Directors, assistant
directors, SCMs., SECs and QSL Man-
agers — an action which we know all
amateurs will heartily cndorsc.

headquarters; in this connection, the Board urges that par-
ticular attention be given to the needs of newer amateurs.
{8 On motion of Mr, Anderson. after discussion, unani-
mongly VOTED that the General Manager add to the
“‘suggested-operating-freiuencics’ listing in ST the fol.

Towing wide-band f.m. frequencies — 52.525 and 116,91 AMe,

19 On motion of Mr. sSmith, wfter discussion, unani-
mously VOTID that the viee director of each division may
ba reimbursed for expenses incurred in performing dutics on
behalf of the Lewsue provided (1) each duty or scries of
duties shall have heen spevifically authorized in writing by
his dircetor prior to their performance and (2) such expendi-
nres, when added to the other authorized expenditures of
the director, do not excced the amount budgeted for that
division by the 13oard of Directors.

20) On motion of Mr., Smith, unanimousfy VOTED
i Mr. Idaton abstaining) that the Board of Directors extends
its sincere appreeiation to Scnator Barry Coldwater for his
continued efforts toward reeiprocal operating privileges and
nrges that each dircetor exert a maximum effort to accure
full support of 8. 920 by the League membership.

21) On motion of Mr, Born, unanimousiy VOTED that
the Board of Directors approves the continuance of the
discussions, studics and implementations under way through
the Cotnmunieations Nepartment to combine the strengths
and eapabilities of the Amutcur Radio Emergency (orps
and the National Tratfic System so these clements constitute
an Amateur Radio Public Nervice (Corps of inaximum etfec-
tiveness in public service.

22) On wmotion of Mr, Born, unanimously VOTIED that
the Hoard hereby express sincere thanks and deep apprecis-
tion of the untiring work and devotion ui the vice directors,
aswistant directors, S(*Ms, 51£Cs and QSL wnanagcrs of the
Fiagne.

24 On motion of Mr. Meyvers, the following resolution
was unanimously ADOPTED:

WHERIEAS, on October 11, 1962, Marion k. Bayrer
completed 25 years of continuous service to The American
Radio Relay League, be it

RESOLVED, that the Board of Directors, mceting in
I{artford. Connecticut, on May 3, 1963, in rceognition of
Marion Bayrer's untiring cfforts on behalf of the Leusuc,
does hereby express its deep uppreciation of her loyalty,
fidelity and intelligent devotion to the best interests of
amateur radio.

24) On motion of Mr. Tcetsun, unanimously VOTRKD,
at 3 Pt that the Board dues now resulve itself into a Com-
mittec of the Whole for the purpose of discussing the matter
of license fees, ‘The C'ommittee rose at 3:17 ro. and pre-
sented its report to the Board.

25) On motion of Mr., Best, nnanimously VOTED that
the Board expresses its deep appreciation to the sevceral vice
directors present for their demonstration of interest in
Lieaguc affairs by attendance at this meeting, and particu-
lurly to ARRL members in Oklahoma for underwriting the
cxpenses of the West Gulf Division vice director,

26) On motion of Mr. Eaton, after discussion, VOTED
that the 1965 annual mecting of the Board of Directors shall
he held in Quebee, P.Q.

27) On motion of Mr. ("russley, the following resolution
was unanimously ADOPTED:

(Continued on page 164)
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techniqu.es

Euclid and a Quart of Resistors

BY TEODORE D. KORANYE,* W2SFW

0MMY, 4 precocious lad of 11, had just gradu-
Lated from a WN to a WA. Unlike many hams
his age, he had a mania for designing and building
special equipment which frequently involved the
use of hard-to-obtuin components.

Uncle Ebenezer, a retired arithmetic teuacher,
was his constant companion: not only for moral
support but also to help him scheme where these
components could be begged, borrowed or stolen.

0n his daily walks, while Tommy was at school,
[Tnele ¥ib used to stop at Joe's T'V shop or the
Acme Instruments either for a 17 ph. choke or u
70 k.c. if. can or a 78.2-v. Zener diode. Tommy's
current project, an attenuator pad, required odd-
hull values of precision resistors and it was driving
Uncle Eb frantie.

One tine morning Uncle Eb returned with a
package under his arm and a look on his face
like a cat that just swallowed the proverbiul
canary.

Returning from school, Tommy's first words
were, “‘Uncle IIb, did you have any luck with
those resistors 1 need?”

“Yes, Tommy, Acme Instruments finished
their government contract und had a lot of 19,
resistors left over. hey were selling them cheup
80 I bought a whole quart jar full. In it yvou will
find practically any value you can think of.

*“(tolly, therec must be about a thousand re-
sistors here’’ ericd Tommy as he pawed through
them and started to read some of the values.
After examining the first five resistors his face
fell a little and after reading the tenth one a tear
started to roll down each cheek.

‘‘Cice, Uncle Ebenezer, it looks like every cotton
picking resistor in this jar is 11 ohms. I thought
vousaid .. ."”

Uncle Eb knew that when Tommy

became unnoyed with him he called 1

him '‘Uncle KEbcnezer” instead of
“Uncle b,
“I meant what I said, Tommy,

“The theory suys that the qguotient of two
integers, tuke the fraction 33740 for instance,
cun be represented as follows,"”

F r~ __L_ 1
$H=iol + % L (PARALLEL)
1 t “1 33 H
but 33 =11t ¢+ % = 1+ 7 1 (seRIES)
) T !
N :
but 2 =14t v 5 = 4w 21
~.. ] i > 1 ]
bllt == 4= = | 4 —5— t (S) £QU.
N T i)
[ [ X
but & =22t e b= o2 e 21 (R)
; : I
but & = {21 ' (s
! L-d , ~‘
* F

Do you sce the pattern? Now combining the
individual elements of ¥q: (1) we get the con-
tinued fraction,"

T

‘“‘luquation (2) is of interest only to the mathe-
natician, but you notice the vertical row of
digits in Kq. (1). If we consider 33 as a quart jar
full of 33-ohm resistors and 40 as 40 ohms, the
resultant resistunce we require, we can construct
a ladder network using the digits in Eq. (1) and
writing them down alternately as a number of
parallel and series connections of 33-ohm re-
sistors like this,”

N

W
»E:
A\

but first dry your tears und let me 400
tell vou u story. A long time ago,
about 300 B.C., there lived in an- o

cient (irceee a pretty smart cookie

who wus & wizard with numbers; his

nume was [uclid. ©ne of his ob-

servations on the behavior of numbers led to the
theory of continued fructions. I might add that
when this theory showed signs of having uscful
applications the Russians checked their historical
records and decided that it. wag actually a Russian
school teacher in 400 B.C. named Euclidovitch
who should get the credit.”

‘To Tommy this sounded like a crock of QRM
and he started to fidget; so Unele Eb cut down
on his rhetoric and came right to the point.

" %408 Winans A\'é: Vestal, N.Y,
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ALL RESISTORS 33 OHMS

“You cun verifv that the terminal resistunce
is exuctly 40 ohms by the cumbersome method of
combining series und parullel resistances by
formula.”

Tommy was still impatient, ‘ But Uncle Eben-
ezer, I have a jar full of 11 ohm resistors and I
want exactly 3 ohms.”

*“1t machts nichts what values vou have as
long as they are all alike; so following the rule and
using a little shorthand notation we get this list
of figures and the resultunt schematie.”

QST for



=3 & (p)

K E)

o= 0 5 (s

L= 2 ®)
5 1
N D | .
il S % 3 z =

=

ALL RESISTORS 1l OHMS, % TOLERANCE,

“Colly, Uncle Eb, [after a few minutes of
scribbling on paper] it checks perfectly. But re-
member those 27.3, 14.1, 502, and 71.7 ohm
values I need?” [Note — now it's ““Unele Eb”
agyin{]

“T'll do the first one for you, 'ommy, and then
you are on vour own. Remember you must start
with whole numberintegers so 11/27.3is changed
to 110/273 by multiplying top und hottom by
10, leaving the value unchanged. IJoing much of
the arithmetic and manipulations in vour head,

Law

n
t19 3
o ]

ALL RESISTORS 11 OHMS, 1% TOLERANCE.

you can make a table of figures like this,”

53 = 0+ (P)
w24 (s)
2= 24 Q)
2= 3+ (5)
L= (®)

and a schematic like the vne at the bottom of
these columns —

With # gleam in his eve and pencil Hying,
Tommy was now filling sheet after sheet of paper
with computations. With a twinkle in his eye
Uncle Eb could not resist one final puarting
admonition.

“Remember, Tommy, use ordinary secratch
paper for vour figures and keep your cotton-
ery.” [

Author's Note: Although mathematically this
principle can be applied to capacitors and indue-
tances ay well as resistors, it is very unlikely that
precise results ean be obtained in actual practice
with reactive components.

J?});

[ f

Boy Scouts making ham news: San Fernando
Council, BSA, Troop 83, displayed ham radio
at their Craft Fair on June 7 and 8. K6EZJ op-
erated Friday evening and all day Saturday, and
called Q) Boy Seouts™ on 20 and 140 meter
. . VE3BSW, Boy Scouts’ World Bu-
reau station, will operate from the Ottawa Na-
tional Headquarters of the Boy Seouts of Cinada,
during the 6th Jamboree-on-the-Air, 19-20 Oe-
tober. VE3BSW will have two transmitters on
the air for the full 48 hours, on 15, 20, 40, and JU

phone .

meters. Special QSL cards will be sent, but only in
answer to cards received, or on request.

Tom Miller, W7QWH, SCM of Utah, received the Rocky

Mountain Division PICON Award for the Utah Section from

Division Director Cari Smith, WOBWJ, for his work in
taping QST for the blind.

NOTICE

Effective July 1, 1963, our new address will be

The American Radio Relay League, Inc.
225 Main Street
Newington 11, Connecticut

July 1963
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TN this day of advanced communieations and

electronies techniques, it might secem impossi-
ble to find a field where the amateur can con-
tribute n “first.”” On May 3 and 4, however, a
group of amateurs established a new world’s ree-
ord by transmitting a voice message 118 miles
acrosg the Cualifornia desert on a coherent light
beam gencrated by a laser (Light Amplification
by Stimulated Electromagnetic Radiation).

About two months previously, a group of hams
employed by Electro-Optical Systems, Inc., of
Pasadena, formed a radio club. One of the express
purposes of the club’s beginning was to ‘‘con-
tribute something seientifically new to the field of
elecironics.”” After scveral meetings at which
guest speukers deseribed the latest laser develop-
ment and techniques, EOS Club members de-
cided to try to extend the range of laser commu-
nications.

A helium-neon gas laser and a pair of confocal
mirrors were made available to the club for a
fimited time. Club committees arranged for
trunsmitting and receiving equipment. The con-
focal mirrors were set up with micro-udjustment
mountings and the transmitted laser beam was
designed to be collimated to a two-inch diameter
ut the transmitter by the ten-power telescope.
T'he laser was exeited and modulated by a Viking
IT operating on 2%.62 Me. Measured laser output
was Lgmilliwatt.

At the receiving end, the luser beam was col-
lected through a 12!4-inch telescope which fed
an S-20 photomultiplier tube and its associated
translation equipment. An audio amplifier fed
# loudspeaker and a tape recorder.

()peration Red Line went into action the week-
end of May 3. By 3:30 p.M. on the third, 2- and 6-
meter contact links were established. Tents were
pitched and equipment sct up for an after-sun-

#10660 F. Roseglen St. Temple City, California,
it Confocal — having tbe same focus,
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The laser transmitting apparatus. A helium-neon laser
tube is mounted between confocal mirrors. In the fore-
ground are the spotting scope, a 3Y-inch telescope, and
the collimation scope. The message sent began “'This is
WG6POP operating portable in the San Gabriel Moun-
tains. . . . The transmitter is operating on a waveiength
on 6,328 Angstroms with a radiated output power of V&
milliwatt (125 microwatts).”’

Operation Red Line

BY JACK L. PATTISON,* W6POP

118 Miles by Laser

down communications try.

After durk, the receiving telescope was aimed
at the transmitter site by focusing on the blink-
ing headlights of W6IKHK’s car. Sighting-in from
the transmitter to the receiver was done with the
light of a S-million-cundlepower aireraft tlare.
It took an additional half-hour of careful scun-
ning to center the laser beam in the receiver-field.
The time wus 10:55 p.m.

Micro adjustments optimized the signals to a
Q-3 level und modulation was begun and re-
ceived. Atmospheric conditions shortened the
first tests, but the trunsmission wus repeuated the
next evening at 9:30, with much better results.
Signals were Q-4 and -5 for a full hour and a half,
The 113-mile distance is u new claimed record on
-474,100,000,000 ke. a5t

Receiving telescope with photomultiplier attached. Out-
side the tent is the flashing beacon used for signalling.

QST for




Henry, Are You Drunk?

BY STEVE AUG,* K2EOF/W@GSE

(‘IREA'I‘IVITY never has been my particular tforte
4 when it comes to short stories, but 1 alwnys
huve prided myself upon being able to re-tell o
good tale. And what follows is i account told to
me by an acquaintance some time ago. I repeat it
here for the benefit of all Novices — wnd others —
as it was told to me, in the first person:

[ had been out late, one winter's night not. long
ago, and upon my arrival home 1 decided to see
tlow the bunds were before retiring,

It was one of those clear, ecold nights - the
type that can happen only in New England, and
1 had visions of the ether fairly tingling with
activity — especially the low bands.

But, to my regret, 75 meters was filled from
one end to the other with the same old gang on
the sume old frequencies.

Lust the evening be a complete loss, [ deeided
o pound the brass a short while with my old, but
little used, hand key.

On my way down the dial, I passed through the
Novice band and heurd » signal so strong | had
to deerease the receiver sensitivity considerably.

It was a Noviee calling “CQ"" at a pretty fust -

elip. 1 decided to answer him since, | thought,
wny Noviee sending at that speed is prabably
ready for his General Class ticket and would most
likely want a General Class contact.

When he finished his Q"' -~ rather long
ane — [ answered wt wbout the swme speed, and
guve my ca'l quite a number of times.

Well, he obviously
turned and, after “tnx’ing me vy much fer
the FB eall” begun with o signal report: 599x,
his (OTH: the sume town as mine, and told me
hig name wus Henry.

\When he turned it back to e 1 decided to have
some fun with this chap nnd sce whether he
eould receive us fast as he could send.

S0, all T said was, **Henry,” I'said, ** Henry, are
vou drunk?”

#1360 Moline St., Aurora 8, Colo.

heard me, because he re- -

And Hewry c¢ume back and said: “R R R
(roger, roger, roger), B ONM, solid copy,” and
procerded to deseribe, as completely as possible,
his entire station including the dipole antenna,
receiver, transmitter with its inevitable S07 (or
wus it a 6146) s.w.r. bridge, crystal ealibrator,
and miscellancous other items including what
sounded like u broken ohmmeter he wasn't using
ut present but would soon have repaired. And
then he turned it bark to me.

And I said, “Henry,"” T said,
drunk?”

And Henry said, *‘roger, roger, roger, FB OM,
solid copy” wnd proeeeded to inform me as to
bhow well he was progressing toward his Gieneral
Class license and thut, with a bit of brushing up
on the theary, he would certainly be able to tuke
the test in u couple of werks, And then he turned
it back to me.

And I said, “ Henry,” T said, ** Henry, are you
drunk?”

And Henry said, “roger, roger, roger, ¥B OM,
solid eopy,"” und proceeded, in the most beseech-
ing terms, to implore me for i QSL curd. He even
wave me his street address (five blocks from me)
no less than six times. And then he turned it
hack to me.

And I said, “Henry,”
drunk??”

And Henry said: *roger, roger, roger, ¥B ON,
solid copy” and informed me that as it was
growing late he would have to **hit the hay™
ipoor chap, 1 thought, jives in u barn). And
Henry began the sign-otf which, after **tnxing
me vy much fer the FB SO, hpe cuagn™ in-
ciuded: 73, 78, 73, 73, 73, 78, 73, 73, 73," and
wrned it back to me.

And all T said was: *f
are yvou drunk?”

And Henry said: *
the rhythm of “shave and a haircut, two bit .

And I turned off the rig and went to bed.

[oET]

“Henry are vou

I suid, “Henry, are yvou

Henry,” T suid, *“Henry,

dit dididit dit, dit dit” (to

"

- Stravs i,

James J. Lamb, ex-\W1AL, has been named
Chief Sceientist of the {1, 8. Army Electronice
Research and Development Activity, Arizona at
Fort tTuachues. Lamb is the bolder of six patents,
has contributed widely to eneyelopedias and trade
magazines, and hus written more the: sixty tech-
nical papers. He will join USAERDAA frow the
R & D Statf of Sperrv-Rand Corporation. Mr.
Lamb headed the (ST technical staft from Au-
wust, 1929, to October, 1938. He was on leave of
absence from the League until September, 1945,
working for Sperry-Rand and the wur effort and

July 1963

contributing to ARRL publications as Consultant
and Research Engineer.

WINUC und K20ZT sent un article from
Chemical and Engincering News (May 13, 1063)
which reported on the frequency of use of various
technical publications on tile in the New York
ity public libraries. Of the hundred listed, QST
stood ®lst. The only other clectronie publica-
tions on the list were KElectronies (13th) and
Procecdings of the [.R.E. (16th). Our mugazine
was the only hobby magazine on the list!
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A Portable Hamshack

BY RICHARD E. WILLIAMS,* W3WAU. 4

15 modern “packaged equipment’ available

to hams today ought to solve many of the
gpace and location problems of the hamshack.
However, no matter how hard we try, it scems
that the XYL is never satisfied. Most of us, 1 am
sure, have been eriticized by the rest of the fumily
on the appearance or inappropriate location of
our wmateur radio equipment.

When the wife announced proudly the coming
of our third child, 1 could sce the spure room
being turned into a nursery even before she told
me to relocate my equipment clsewhere. Fortu-
nately, she had given me as much advance notice
as possible and plans and construction of the
“portable hamshack”™ were completed before
eviction day.

The following specifications had to be met
before receiving the *“final stamp of approval”
by the XYL.

1. The equipment must be child-safe. No ex-
posed leads of any type and all equipment must
be inaccessible to children,

2. The operating console must be compact,
featuring casy removal of equipment and por-
tability. Since we were @ Navy family the ham-
shack must be ciisy to tnove when we receive
orders to a new duty station.

3. The cousole must be of Barly American
styling. ‘This was strongly recommended by the
XYL since the console may, at some time or
other, be located in the living or dining areas
which are of Early Americuu decor.

After complying with the rigid specificutions
laid down by the wife, the only problem remaining
was to_fit all of the equipment into a suitable
enclosure with an end result of maximum oper-
ating conveuience.

T E7RIN West l'd\\?hutmh‘?;:.(.‘::T\um_;;;TuFla.

A suitable sccond-hand cabinet couldn’t be
found, 8o the console was constructed from the
ground up for a cust of about $50, including all
hardware. Maple and birch were used for the
exterior. The interior shelves were made from
¥ i-inch plywood with the edges covered with
veneer. As shown in the photographs, the oper-
ating table, which doubles as a door over the
transmitter and receiver compartment, swings
down into position and rests on two supports that
extend from the front of the cubinet. The table
is sccured to the cabinet with & piano hinge and
covered with gray Formicu.

The second shelf is hidden by a door which
swings upward to expose equipment located four
inches from the front of the cabinet. This shelf is
also covered with gray Formica.

All doors are held in their closed porition by a
magnetic cateh. It is a matter of a few seconds to
pull out the two table supports, lower the door
which doubles as a table, ruise the top door and
begin operating. There ia adequate storage space
in the cupboards below the operating table. The
shelves in these cupbourds slide vut from the rear
in the event the space is needed for further equip-
ment expansiot.

(n the top sbelf is a standby receiver used for
WWYV monitoring aund occaxional short-wave
listening, a home-built modulation indicator for
¢hecking both transmitted and received signals, a
frequeney meter and a speaker. Above the modu-
lution indieator is a five-position coaxial switch
wsed for seleetion of various antennas. Above the
frequency meter is o running time meter which
records the total hours of operation of the p.a.
tubes in the transmitter. The microphone,

mounted on u boom, is stored in the horizontal
position, but swings down in front of the aperut-




ing position when nceded. A juck, located behind
the mike boom on the speuker panel, is used to
plug in a watt meter.s.w.r. indicator. This indi-
cator is usually stored below the operating table
in one of the cupboards when not being used. A
small enclosed light mounted next to the speaker
is used to illuminate the frequency meter and
running time meter.

Kach piece of equipment has its own power
switch mounted on a small panel above the
HQ-170. Indicator lights for these switches are
located on a similar panel above the transmitter.
A main power switch controls a relay which ap-
plies power to the console. No equipment: cian be
energized unless the main power switch is in the
oN position. One slight modification was made in
the HQ-170 to permit the clock to run continu-
ously with the main power and HQ-170 power
switches off. One switch on the panel changes the
antenna and speaker connections from one re-
ceiver to the other and is shown by lighting the
appropriate indicator lamp. A small covered
25-watt tubular incapdescent lamp is. mounted
between switch and indicator panels. This light
gives adequate illumination for log keeping and
note taking. An a.c. outlet, main power and
transmit indicator lights are located on the left
side of the transmitter. A small door on the right.
side of the HQ-170 covers 4 compartment used to

stow log book aund a key.

Kach pieee of equipment is fused and all wiring
and relays are permunently installed. All wiring
to the cquipment merges from the wiring harness
at the point of connection to the equipment,
thus making it impossible to connect a wrong
wire when re-installing components. Four coaxial
antenna jacks, terminals from the balun coils,
and a common ground terminal are mounted on
the reur of the cubinet out of the reach of children
and curious visitors.

The console described encloses, in one neat
package, just about everything needed by a ham
station. It could be easily adapted to include an
s.8.b. exciter, for example. A detailed description
of the construction and wiring wus not given
since each amateur station huas slightly different
requirements. It takes about five minutes to re-
move or install all of the components in the
console thus making it easy to relocate the cabi-
net, remove equipment for field day, or prepare
for the moving company.

If you or your family are dissatisfied with your
present hamshack, why not tauke some time and
put your equipment in 4 suitable enclosure? You
don't have to be an expert woodworker to turn
out some fine looking work. Besides, you’ll not
only have a shack that you can be proud of, but
one that is u joy to operate. O5T—

‘W-Straysel

The QRP ARC has scheduled its first world-
wide QSO Party for this August. Contest period
is 1X00 GMT, August 24, to 2400 GGMT on the
25th. Contest rules and full information about the
QRP Club available from Jim Perry, K4WVX,
2691 56th Street North, St. Petersburg 10, Fla.
Send a self-addressed, stamped envelope.

The Jupanese Amateur Radio League, JARL,
has announced the dates, times and rules for the
4th All Asian DX Contest. Participants cull CQ
AA between 1000 GMT August 24th and 1600
(tMT, August 25th. The contest exchange should
be RST and age for OMs YLs give RST and the
numbers **00.”” All bands, 80-10 meters, muay be
used. T'he only type of emission allowed is c.w.
For more information and contest sample logs,
write JARL, at: Contest Committee, P.O. Box
377, Tokyo Central, Jupan.

When WAGISR (West Covina, California ) was
in need of blood for a recent heart operation, area
umateurs went all out, on the air and off, to

arrange the blood donations. C'redit goes to.

WIKUX/6 K6s LGR, KIH, YVN WA®6s KST,
RTF, sDQ, UZK, UIN, WGL, EPX, FAY and
CJD and the Kdgewood ARC.

‘Who ez you can't QRP? K1VJC, running 4-
watt input, got a 579 report from W3AZR in
Levittown, Penna. AZR’s power? — Lg wautt!
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Among the 234 Medal-of-Honor winners hon-
ored by the President at White House ceremonies
this veur was Lt. Col. Jeff DeBlanc. Jeff, Wh-
YDC, and XYL Louise, W5GFY, now reside in
Saint Martinsville, Louisiana, where Jeff is a
high school teacher.

Thomas Appleby, W3AX (right) receives his Old Timers

Club certificate from Harold Robinson, W3RE, president

of the Rock Creek Amateur Radio Association. W3AX, a

retired Navy Commander, says he built his first ham gear
when he was 13 years old, in 1899.
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We are not sure, but this may be a photo of

the only machine of its kind in existence. That

is, this may be the only Piersen Telegraph

Transmitter that was ever constructed. This is a

most ingenious piece of apparatus, and don't
we wish we had one in our shack!

A Telegraph Key With a Memory

BY HARRY R. HABIG, * KBANV

opAy, with all the advancements in clectronic
L keyers, it may come us » surprise to many that
an automatic Morse telegraph kever, featuring
: mechanical memory Jdrum containing 3240
mewmory bits, was available over 50 years ago —
long before the advent of Kleinschmidt perfora-
fors, tape recorders or eleetronic bugs.

Designed and manufactured by Edwin H.
Pierscn of the Piersen ‘elegraph Cowmpany,
Topcka, Kunsas, in 1910, this amazing mechanical
brain boasts the most modern uppearance and
precision workmanship of the latest teletype mu-

#* Development Enginecr, 3541 Reldare Ave., Cincinnati,
O hio.

chine or eleetrie typewriter — hut it nses neither
tape nor clectricity in its operation.

Kquipped with a standard tvpewriter kevboard
and a spring drive motor, somewhat like the old
Vietrolus of our grandfather's day, the operator
only had to wind the spring, conncet. the output
of the keyer to his hand-key conncctions, and
start typing his message. The Morse telegraphy
emitted by the machine at a preset speed was
perfect in overy respect — perfeet dots and
dashes, and perfect spacing between characters
and words. All the typing operator had to do was
stay ahead of the machine — ag much us 72
characters ahead of it, in fact — and keep the

This view shows very clearly the drum
which has the 3240 “‘fingers." The
spring motor is in the drum just forward
of the keyboard, its torque being
transmitted to the memory drum
through the gears which are visible in
this and the side view photo. The dial
above the keyboard indicates to the
operator how far ahead he is—how
many characters are stored up in the
drum and not yet transmitted.

QST for



This side view of the
Piersen Telegraph Ma-
chine shows the beauti-
ful machine work that
went into its construc-
tion and the gearing
that transmits the
torque from the spring
motor to accomplish
the functions.

spring wound. But the michine was capuble of
producing hundreds of words of perfeet teleg-
raphy before the spring motor would require re-
winding. A good typist, however, typing faster
than the muchine was transmitting, could store
enough charucters in the memory drum to stop
typing, rewind the spring, and resume typing
while the keyer emitted a constant How of Morse.

How was it done? How could man invent a
mechanicul brain decades before magnetic tape
was a gleam in the inventor's eye?

A modest-sized but beautifully complex drum
with 3240 “fingers’’ is the heart of the muchine.
Each finger is an alphabetic character or numer-
al, and the characters are arranged in 45 rows
of 72 fingers each; thus there are 72 “A's,” 72
“B's,” 72 “(C's,” cte. Referring to the diagram,
the memory drum has u constant counter-clock-
wise torque applied by the spring motor at all
times, while the transmitter assembly has a con-
stant torque in the opposite direction. When a

keyboard key is pressed, the single revolution es- -

capements “ B’ and *“E2" allow the drum or the

transmitter to move one pitch when released. .

The pinion is rotuted at u constant speed, sclected
and preset by a control on the kevboard. Of
course, this complete assembly, illustrated in the
abbreviated drawing, is repeated 45 times, once
for each character.

A dial on the face of the machine — countaining
72 marks around its perimeter, : fixed index
mark attached to the dial bezel and a hand cen-
tered in the dial pointing to the fixed index mark
- - informs the operator ut any instant how much
storage spacc i8 aviilable in the memory drum
and how far the transmitter has to go before

reaching the end of the message. Each time a keyv -

is pressed, the dial and hand, us a unit, rotate one
mark counter-clockwise, thus showing the num-

A simplified diagram of how the Piersen Telegraph Ma-
chine operates. Follow the text and you'll see how it
worked, The inventor was a clever man indeed!
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ber of characters the operator has recorded
When the operator activates the transmitter
the pointer only revolves clockwise, one mark for
each Morse character transmitted, thus indicut-
ing how far from the home or starting position
the transmitter is ab any instant, and at the same
time informing the operator how much storage
space remains in the drum, available for use. The
operator need type only as fast as the machine is
transmitting, or he can keep as many as 72
characters ahead of the output, us long as the
pointer is kept suspended off home base and until
the spring motor requires rewinding.

This incredible gadget, a miracle of design and
machining in any age, was exhibited and was
awarded the Grand Prix at the Panama-Pucific
Exposition in San KFrancisco in 1915. I sun in-
debted to Mr. Robert W, Richmond of the Kun-
3us State Historical Society for his assistance in
obtaining historical information about the ma-
chine and its manufacturer from the archives
of Topeka newspapers. I believe that the machine
on exhibit in the Kansus State Historicul Society
is the only one in existence, but would appreciate
hearing from anyone who knows anything of the
present, whereabouts of other models of the Pier-

sen Telegraph Machine.
ORUM
/ \
KFY 'ﬂ ™
ﬁ//“‘
""" TORQUE
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Building Fund
Progress

The Building Fund drive in May completed a
vear ol activity with 509 of its goal subseribed
by members and an additional 309 pledged
as matching funds. Only 20%, therefore, remaing
to be secomplished. With continued membership
support, we should be able to get our man to the
top of the tower soon. Have you provided him a
hoost?

Division percentages of quota achieved are now
as follows:

o b
Hudson 71.9 Roanoke 48.1
Northwestern 67.9  Atlantic 40.9
New Enpgland 65.3 Canadian 40.8
Southwestern 64.00  Delta 36.1
Dakota 60.0  West Gulf 34.9
Midwest 55.9  Rocky Mt 34.3
(Central 52.6  Gireat Lakes  33.6
Pacitic 50.3  Southeastern 32.8

Foreign amateurs are showing considerable inter-
est in the fund drive. Nearly a thousund dollars
hus been subseribed by members outside Canada
and the U.S.!

The carpenters’ strike has come and gone, delay-
ing construction only a couple of weeks. Finishing
touches of internal partitions, painting, parking
ureu surfacing, ete., are now in progress and will
be completed by the time you read this. We've
already moved a few stock items iuto the new
huilding. The big move is scheduled for June 28-
29, at which time we say a permanent good-bye
to the quarters we have occupied for more than
30 yvears. On July 1 we expect to be in full swing
at 225 Main Street, Newington 11, Connecticut,
telephone (arca code 203) (66-1541. A dedica-
tion ceremony will be held, probably in Septem-
ber when the lawn and shrubbery plantings are
well established and the area has a reasonably
completed look. But come and sce us anytime!

[s]

The two photos below show the changes that have been wrought in the new laboratory in a little over four months. The,
photo at the left was taken January 23, that at the right on June 3. The changes
are equally impressive elsewhere in the building.




Members Are Saying

After reading in May QST that every dollar con-
tributed would be doubled by a certain group, this
certainly should be the incentive for everyone to
help out. — K27 L.

Am shamefaced that I have not responded before
now since it appears that I might be taking advan-
tage of the mutching funds. I am sure that there are
many huams like myself who have had good inten-
tions gince the very beginning, but have needed the
jolt that has been supplied. I am proud to be wtbie to
be a member of ARRL and the ever burgconing so-
ciety of radio amateurs of the world. ~— A20D M.

The enclosed check is in appreciation of all that
the League has done for amateur radio in the past
and in anticipation of the work to be carried out
from its fine, new building in the future. 1 will not
repeat the lists of things the Leuguc has done for
ham radio, but will only say that 1 feel that without
the League's work, amateur radio would not be as
varicd and as interesting as it is today. — K7NHV,

We are sending you the money we promised from
the proceeds of our auction, It came to a bit less than
we anticipated but we made up the difference from
the treasury. — Quinebaug Vaulley FRadio Club
(Mass.).

Please find enclosed our coutribution. It is the
opinion of all that the benefits received by League
sponsorship far outweigh our small contribution, and
if our forthcoming hamfest is successful we shall
remedy this =situation.— Bristol Amateur Radio
Club, 1nc. (Tenn.).

Like many others, I kept putting off my modest
coniribution. Two things caused me to put a stop to
this procrastination. 1 received my expiration notice
and May QST at the sarne time. In the latter, I read
with great interest the offer of certain hams to tniatch
up to $75.000. With 2 notices before me and the real-
ization that each dollar I contribute now goes twice
as far, there is no justification for procrustinating
any further! — 2K XA,

Delighted to read about seventy-five thousand
from better-heeled brethren and sincerely hope the
rest of the hoys meet the challenge. Was a little dis-
turbed to read that donations have been received
from only &,000 awnateurs. Seems like a ruther small
percentage but then I strongly suspect that some of
these nation-wide drives for funds would not get off
the ground if it weren't for the house-to-house sulici-
tations. It is difficult to spend money without heing
directly approached for it, at least for something
like this. But I do share your optimism that we will
make it.— WIKEK.

We fecl that the League haxs done a lot for us and
that this check will help to keep the ARRL working
as efticiently as it now is. — Winona Amateur Radio
Club (Minn.).

I bave been putting off my contribution long
enough. A review of the book 1'wo {{undred Meters
and Down, prompted me to do something about it.
I believe that more amateurs should read Clinton B.
DeSoto’s masterpiecce. We should all feel more than
just a little indebted to Hiram Percy Maxim and the
American Radio Relay League for what has been
done for the amutenr since those eurly days. —
W2LFL. |Reprints of Two Flundred Meters and Down
are available from Hq. at $2 postpaid. — &pITOR.]
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Please add our name to the growing number of
clubs and individuals who are helping the little man
to reach the top of the magic tower. — North Scattie
Amateur Radio ('lub (Wash.).

T amu but 15 years old and quite limited in funds
but please uccept my small picce as but a ricro-
scopic token of my pride in the ARRL. — WN2CST.

I am a retirce with not much money or would do
more. Also I am one of those piug-in hains that some
of the fellows write about. So in the event I am ruled
out of the game for being so ignorant 1 wonld not
want too much investment in the new building! —
K7RLT.

Of late I have found that the little fcllow climb-
ing the mast in QST has been looking at me with
increasing reproach in his eyes. [ finally couldn'’t
take that sad, disappointed look any longer. —
WN2CSZ.

My first glimpse into the enchanting world of ham
radio was through the pages of an ARRL {landbook
viven to me by a hum about thirty-one yvears ago!
The League has, in one wiy or another, been serving
me ever since and I am happy to be able to make this
small gesture of appreciation, -— WI1Q/LS.

I have been an ARRL member, with some neces-
sary interruptions, ever since 1914! The League,
during these 48 years, has done a great deal for me
and my hobby, amateur radio. At last an opportu-
nity comes to me to show ARRL my appreciation
even in a relatively small way. — IW8I(Q).

Without the strenuous efforts of Mr. Maxim at the
end of WW I, ham radio would have been a dead
duck, I am sure. The League staff has represented the
best interests of the hum many times since wnd will
continue tu do so in the future. The attached check
i8 a very smull payment on what I and every other
hum owes the League. — T4BP.

‘The membership voted to contribute 109 of the
club’s current treasury balance. Enclosed vou will
find a check which represents this amount. Individ-
112l members of the club will forward their personal
contributions separately. — Westside A mateur Radio
Club (LaJ).

Amateur radio has meant a great deal to me and I
am proud to say I have been a member for over
thirty yvears and also am glad I can say 1 did my part
in the building of such a worthy memorial. —
WoIcv.

Here is the final installment on my pledge. 1 just
wish that everything I spend my money for was such
a bargain. The soreheads and complainers we have
with us always. Let's be thunkful that :amateur
radio, for the most part, is made up of people who are
willing to shoulder their part of the burden — cheer-
fully. — WLOK Y.

Amateur radio cannot be all things to all harms,
but for this one it has, and for nigh onto twenty-five
years. For me the hobhby was an invaluable therapy
during confining ilinesses, a beneficial crutch during
convalescence, and a source of thrilling pleasure
after recovery. The role of ARRL as u jealous
watchdog of amateur radio is universally known
and abpreciated. Enclosed, in addition to my re-
newal is 2 small token of my personal appreciation.

-~ W40BA.
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Hints and Kinks

For the Experimente

SQUELCH FOR THE COMMUNICATOR I

I\}m (ionset. C'ommunicator | has u long and
useful history in the um:teur service. One of
the finer points it lacks, however, is a squelch to
knock out the background noise during no-signal
conditions. ‘The addition of @ one-tube squelch
to the C'ommunicator | is relatively simple. Add-
ing the squelch cireuit involves oniy a few con-
nections to the receiver: one B plus lead, one
heater lead, two shielded audio leads, a ground
and a counnection to the :w.v.c. The only change
to the Communicutor is the snipping of both
leads of the 0.1-uf. disk cupacitor located on the
Communicator's volume control, (s in Fig. 1),
and installation of two shielded audio leads at
these same points.

The circuit diagram of the squelch is shown in
Fig. 1. The connections for the shiclded leads are
shown at points “A” and “B” iu Fig. 1. The
shields of these leads are soldered to the grounded
case of the Communicator’s 250,000-0hm volume
control. For convenience, both leads are termi-
nated with phono jucks and are brought out
along the left side of the chussis, as viewed
from the rear. The use of phono plugs on the
ghielded f{eads fucilitutes councetion of the
squelch unit and simplifies removul of the Com-
municator receiver for servieing. Of course,
soldered connections can be uged if desired. ‘The
heater lead for the squeleh unit. is soldered to the
hot. side of the pilot light socket and the B-plus
lead is tied to the 4000-ohm wire-wound dropping
resistor on the ¢LIPPER switch in the Comimuni-
eator. An a.v.c. lead is connected to the test point
feed-through cupacitor on the chassis rear.

All of the components for the squeleh cireuit,
including the tube, are mounted inside v snall
Mini-Box. Mating connectors are provided for

plugging in the leads to the (‘ommunicator.
Mechanically, the completed squeleh bhox is
mounted to the (jonset euase, or it can be placed
outside the cuse as desired.

T'o use the squeleh, rotate R so the slider is ut
the right in Fig. 1. In this condition, the Commu-
nieator operation is normal with the front panel
volume control providing its usual function. Now
advance the squeleh coutrol, Iy, until the back-
ground noise suddenly drops out, leaving the re-
ceiver quict in the absence of a carrier. An in-
coming carricr, higher in level than the hack-
ground level, will open the squeleh and the signal
will appenr in the speaker.

- R Welsh, W2PT M

CONNECTING STRANDED WIRE

[mr pmblom of mechanically conneceting
tranded wire to terminal strips without stray
strands shorting to adjacent terminuls has always
been bothersome to me. Tinning the stranded
wire heforehand is also a problem, since the stiff-
etied wire is then hard to manage. I form the wire
by dividing its strunds roughly into two hundles
and then forming these either into a ring or fork
shape. The lead is then soldered. This makes «
neut terminal lug that is also handy for barrier-
type terminal strips where some wommereial
terminal lugs won't fit.

— Denniz MeManus, K3OGD

KEY BASE

[ usk the bottom portion of an old eleetrie Hat-
iron, smooth side up, as a base for my trans-
mitting hand key. The heavy weight, plus three
rubber feet attached to the base, give the com-
hination “stay-put” stability, and it looks good,
too! —-H. (. Nensteehl, W2EAT

0
AV.C, TEST |
POINT ON |

GONSET
RECEIVER |

[

| TO 6.3V, ——rp
] L.
|

74

250K
R -
COMMUNICATOR

VOLUME CONTROL
Fig. 1 —Squelch circuit for
the Communicator 1 is
shown inside the dotted
lines. Unless specified, all
resistors are Y2-watt. Ca-
pacitances are in uf. All
capacitors except Ci are
disk ceramic; C is elec-
trolytic.

TO 300V.
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BETTER GRID-BLOCK KEYING WITH
THE W3O0OPO ELECTRONIC KEYER

A,THOUGH the transistor grid-block keying wr-
rungement deseribed in the author’s original
article on page H1 of QST for December, 1962,
worked well with the transmitters with which it
was tried, several hams have reported difficulty.
In some grid-block systems, (012 is being held in
an “off” state (not saturated) because of in-
sufficient emitter driving current which, in turn,
prevents the transmitter from keyving.

The revision shown in Fig. 2 was suggested by
K4ANST and some of his friends in Birmingham,
Alabama. With this common emitter configura-
tion, (o is casily driven to the “‘on’’ state
(saturated), which allows the transmitter to be
keved. One additionul transistor is required. The
circuit has worked well with transmitters having
voltages us high us — 175 volts (IK4NST) and as
low as —65 volts (WA2VLK) across the key
contacts. James C. MacFarlane, WSOPO

4CX250 TUBE LIFE IN THE
KWS-1 TRANSMITTER

SOME owncrs of the (lolling KWS-1 transmit-
ter have experienced short tube life from the
1CX 2508, 4X250B, or 4X150A (as the cuse muy
he) final-amplifier tubes. Examination of some of
the defunct tubes showed thuat life had been
limited by high filament voltage. Upon question-
ing some owners of KWS-1 equipment, it was
found that some of them were under the impres-
sion that the nominal filament voltage of the
transmitter (as read on the panel meter) should
be 6.3 volts, und therefore adjusted the filament-
voltage control accordingly. In addition, spot
checks made on u few K\WS-1 units showed that
the panel voltmeter imonitoring the filameut
voltage was out of calibration — as much as 10
per cent in one cuse.

Adjusting the filament-voltage control for 6.3
volts, espeeially when the accuracy of the fila-
ment voltmeter may be questionable, can result
in an applied filament voltage to the amplifier
tubes which muy be excessively bigh. Filament-
voltage limits on this family of tubes are 6.0
volts plus or minus five per cent, or a range of
5.7 to 6.3 volts. For longest tube life, it is recom-
mended that the filament voltage not exceed
6.0 volts.

The KWS-1 owner, thercfore, should check his
filament voltmeter ugainst a one per cent labora-
tory instrument of known accuracy -— replacing
the solid-state diodes in the metering cireuit and
recalibrating the meter, if necessary. Filament
voltage should then be held close to 6.0 volts for
maximum tube life.

— William I. Orr, W6SAIL

REMOVING HERMETICALLY-SEALED
CRYSTALS

A_RECENT article, “Cirinding Surplus Hermeti-
LA cally-Sealed Crystals,” QST, March (963,
showed a technique for changing the frequercy

July 1963
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OF Qy 22k
+20 )
Fig. 2—Circuit for better grid-block keying with W3OPO

keyer.

of hermetically-scaled crystuls. In building filters
and VXOs for various bands, I have had occasion
to open up and modify & number of these crys-
tals. Since the technique used is different from
that used by WSEIM, it may be of interest to
others.

Instead of using a gas stove, on which I didn’t
have the finesse to avoid overheating the erystal,
I made a little attachment for the soldering gun
which heats only the crystal can around the
region of the soldering beud which seuls it. A
picce of No. 12 or 14 wire is formed tightly
around the crystul can as shown in Fig, 3. The
ends of the wire ure bent so thut they can be
plugged into a solder gun, & Weller S100 in my
case, where the tip normually goes. The gun is
turncd on and the copper wire is tinned thor-
oughly before use. A little solder is fed in between
the erystal cun und the wire each time it is used
in order to aid the heat flow into the can.

PLUG INTO
~SOLDERING
GUN

WIND TIGHTLY AROUND
CRYSTAL CAN

Fig. 3—W3TLN's soldering gun crystal can opener. The
regular soldering gun tip is removed and the crystal can
removing tip is inserted in its place.

For raising the crystul frequency, I use the
solution recommmended by Newland, “A Safe
Method for Etching Crystals,” ST, January
1958, and simply dunk the plated crystal, leads
and ull, into the bath. This scems to muintain the
erystal characteristics better than the grinding
{'ve tried. For example, in moving erystals which
had good VXO pulling characterisiies, the eteh-
ing process had little effect. an their VXO proper-
ties. In all cases, the erystal and its leads must
be thoroughly ecleaned with either water or
alcohol before re-sealing.

--------- Ren Vester, W3TLN
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CONDUCTED BY JEAN PEACOR,* KIIJV
Why Contests?

A?CORDING to Webster, “a contest is un earnest, I8 it best to listen « while first? No! Plunge
"X struggle for superiority, victory, defense, ete.;  right in and enjoy the fun. Whether you are uble
competition.” A little something extra is found in  to participate for the full contest time or oniy for
an amateur radio contest though, as untold asmall portion, there is fun to be had for all. Some
opportunities are offered in connection with our ~ Will win, many set as their goul bettering their
wonderful hobby. If for no other reason than to  Previous vear's score, some conceutrate on sreek-
Lave clocks synchronized ull over the world, 'Df oub that long aw aited 50th state f°¥ .“AS ;

L 5 but whatever the final results, it is excitement
contests are invaluable. As C Hour approaches, ’

. . . . unequaled.
many a receiver is quickly shifted for one last Contests bear out the suying “the more the
check on the correct time. Then, how the ham merrier,” and to all whose scores follow, con-

bands change. From normal quiet frequencies, gratulations for making this vear's YL/OM Con-
comes the roar. test ane of the merriest.

RESULTS: FOURTEENTH YL/OM CONTEST**

March 2-3, 1963 March, 16-17, 1963
YL Phone YL CW
Clontacts  Sections Score Clontacts  Seclions Seore -

KP4CL. Alicia Radriguez 1,009 108 109,061 WIRLQ, Grace Swenson 406 $2 41,615*
W5DVV, Shirley Freeman 918 92 84,456 W8DUYV, Katherine Anderson {01 65 32,581*
K@EPE, Marte Wessel &21 v 63,217 K11JV, Jean Peacor 347 71 30,796*

OM Phone oM Cw
K5MDX, David L. Thompson 137 55 9,419*  \W5W2ZQ, David Blaschke 93 47
W5W ZQ), David Blaschke 106 50 6,615« K4BAI, John T. Laney, III 70 40
K4JIG, Bill Egbert 98 47 5,757*  KYLVK, Guy R. Mathis il K

YL PHONE | KSDLL 10.437*| KOEPE 63217 | K2DEM 122 | KOARF/5 300 | KaUoGy 70* | W2RUF 10,537

WAGHKE 10,170 | KBITP  15998* | W2MYN 90* | WS5AWT 117 { KOUWZ  2775* | WA2CUZ  4680*
KILCI  15,966* | K6EXV  5031*| KOHEU  8342*| WA2RDD %1 | K6CJF 1485* | KBRFX 1705 | K2PMR 4557
KIOLM 11,660 | K6KCI A48 | KAGIC %116* | W2JB 44*| K6GHU 1410 | WAGASU 1137* | K2JYZ ni2
KIOKC  53144* | K60QD 37*| KOHQD  1281* | W2BWW 37 | WeFKH  1027* | KBIIO 198* | K3PKI 8,297+
KI1EIC 5064* | KTMRX 37,286* | KL7TALZ 17,040 | W2CVW 20* | W6ANB 410 | WABDCQ  385% | WATSC 21,888

KIGSF  #442* | KTESF 17,110 | VESBBL  9497* | WA2FNO 1*] WeBWG: 399 | KOUSY 374* ) W3SLS  11,500*
K20EW  6122* | K7IVK 14,862*| VE4PE 5754 | W3BVL 2640 | WAGAJF  530* | WOALA 360 | K3TVH  1004*
K2ETC 4668 | KiSKR 12,540*| VE6RP  18,330* | W3QLW  fox | WiSFK 2112 | K@JPL v2 | K4ZNK 22,365*

W20WL  1417*| KTRAM  6727*| VE7BBB
WA2WHE 1020* | K7ADI 4632* | FOWY

K3RXK 51* | WINPV x25¢ | WOVFE 26 | WANGE 21,007*
KWIG 5757+ | WBAJW 4200 | K5TQA/0 5*| WA2WBA/4

K2JYZ 299 | WiGGV  4580* | GILWY 2 K{GLA  1x00 | WRBMX %58 | KH6BLX 546 15.190*
K3tsD  21.505* | K7PYG 2800 | KP4CL 109,061 | W4JUJ 700* | WRWT 770 | KLTMF 195% | K4LMB  14,782*
K3PKI  7200* | WrDXM  2200* | ZLILD 902* | K4MYO 192 | W8BNF 180 | VEIAFP  247*| K4TFL 3004
WA4DPB 31,600 | KSONV 33,308 | OM Phone | K5SMDX 9419*| WASDGE ~ 79*| VE2IL 1*| W4OF 5157
WAWYR 25,560* | W8GIX 780* | KIPOA  2a65* | W5WZQ WRCXS 1*| VE3CBY 1%37*| WAYFEY  431*
WA4FIF 23925* | KOQGR 26,901 | KINEP  21y4* | K5FLD K9EAB 2516 | VE3EVK %0 | W4UTO 210*
WA4FEY 10,065* | WA9IINB 25,988 | KIHTK/1 2066* | W5USA K9DDB  1586* | VE4ZX 114* | K5TXQ 21.760*

WILNQ 1320* | VE6UP 617* | KSFXX  14,408*
KILVK 1250* | VE7TAKB  990* | W5DCB  113,780*

WAUF 4750 | KOWUA 17.394* | WIBNS 952* | WSHKIT
WHKYI 5595 | WOK8E  5460* | W1HOZ 759 | WASEXB

WA4BVE 5330 | KOLTQ 3762 | WIBAB 630* | W5PIW 1687* | WOCMC  100%* | G3INFV 47% | WABOET 22,129*
W5DVV 84458 | KSTRP 3840 | WIUOT 197" | KSFXW 1620 | WOOKM 1000 YL CW | W6PCA  5060*
K5SBN 10,800 | K9ZWV 625* | KIDII 175* | K5SFMY  1450* | WOSZR ui0* | WIRLQ !1.615% | WA6WI'Z  x0T*
K5TXQ  1%20 | KoBWJ 5R1* | KIUZK 25* | K500X t406* [ WIUTQ 770 | K1V 30,796* | KTEQM 26,202
WAGBOET 35,587* | K9IWR 315% | W2QKJ 960 | WASALI 161 | KOECE 765* | KIUOR 26.370* | KTHSB  12,514*
WAYZV 15,930 | K9CCO 130 ) W2ASV” 650* | KSTCG uon | WIWGQ T61* | KILCT  10,335* | K7TADI 1552¢
WA6PQI 14,687* | KOFHM 12¢: K2PBU ®9* | W5LXT 486 | WILKI 652* | KIWZY  sx75%| W8DUV 32,581*
W6WDL 12,000* | K9TLZ v | K2Jru 320 | WSNXTF 23 | K9VIE s07* 1 KIQFD 7841 | KSONV 20,358
- B — | WOBGX 131* | KNIYFD  [100* | K8VFR  12,822%

+ YL lditor, Q81" Please send all news notes to K11JV's home WICRN 315* | K1UZG 112*, WRNAL 10,920*
address: 139 Cooley St., Springfield, Mass. WIBLQ 195* | WA2\WHE | WSWUT  siz5*

#* HYpecial thanks to Blanche Randles, K1IZT, V. Pres., YLRL, K9WZL 165* 25,001* | KSNGR  2450*
and chief log checker. K9IPEN 9% W2EBW 17,040 | W8KLZ 1125*

16 QST for




(left) Grace ""Chata’ Swenson, W 1RLQ, a top DXer (holding DXCC endorsement for 212 countries), and always one of
the leading contestants in the YL/OM contest, is this year's first place winner for the c.w. portion. (center) Alicia Rodriguez,
KP4CL, an A-1 Op and DXCC member, thanks all OMs who made it possible for her top place honors in the phone portion.
{right) Dave Thompson, KSMDX, of DX and SS Contest fame, again has shown what his 4-125A homebrew rig can do
as he is first place winner for OMs in phone portion.

WORSE 26.650* | KIAEG  1156° | WA2PDU  585* | KAUYY  137* | K7SQD 165* | WAUTQ 1410 | VEIDB 79%
WOMLE 16,886* | WIEXD  1035* [ W2WL 510 | W5WZQ  5347* | KSUWK  3099* | KYDDB  1384* | VE2IL 720*
K9TLZ 10,670 | KIWJD 1008 | W2NTY  480*| K50CX  2337*| W8RQ  ::006* | K9ZQW  1170* | VE3DXD 2337*
WA9CCP 7877*| KIMHQ 999 | K2DEM 340 | W5USA 2257 | K8KFP  2%00* | W9YDQ  1094* | VE3EMA (590
KIBJW  6047*| WIZNM  919*| waIp 15 | WS5AWT 2128 | KSYCM  2i36% | WOAEM 1040 | VESEVK 3574
KOTUR  2300*| WIUOT %25 | WVTT  2351*| W5\WW 1480 | WSNAN 2124 | WOCXY 949 | VE4ZX 570%
KOGIC  20,809* | WIEPE 650 | W3AYS 1039* | WASALI 1440 | W8YGR 1595* | K9VIE 960* | VE4ED 60
RO2SQ  13.865* | W10PZ 630* | W3QQL 908 | W5SLXI 1260 | WRCXS  1365* | K9QKY  736* | VESUP  121%
KH6BTX 23,688 | KIDFC 315 | WRMGP  %25* | WSBUK 1170 | K8HVT  1285% | WWOSFAL 580 | VEGAJC  735°
KL7ALZ 29,857 | KILSW 105% | W3AIZ 00* | KSTGG ~ 1137* | KSRUC  1094* | KOUCG  3%0* | prypr 20y
VE3BBL 2v.920* | KISXX 96 | W3QLW  75¢ | KSWME  618* | W8GSP 732 | WODYG  235% | priace (soe
VE3EZI 3,550* | K1VII 20% | K3NEZ 276*| KSMCV  495% | WASDGE  700* | WOWGQ 137 | govwp 15
VE5SDZ  1950*| W2CVW  2165*| WAMUT 260 | W5GFT 579 | W8DM 360 | WOTCU™  100* | g m et
VESABY 13,395%| K2PXX  2186* | W3MSR 120 | W5JFB 150* | WBAJW  553* | KOBPO 2380 5 ==
VE7BBB wl*| W2sQT 1870 | KBAI  3500*| WAGKNE 2640 | W8RGF  375* | WOEMG  2oso* | [T1AGA 1500
G30RU  997*] W2BWW  1s00* | WICHA 2516 | K6CJF 2363 | WSKYD  260* | ReCVI  1s21* | JAIDFQ 8
(33NQD  574*| W2AAU 1650 | K4GLA  2170* | WAGAJF  570* | W8WRO 49 | WVFE  (sop* | KP4CC H*
SP5YL 735* | W2UAP  1518* | W4IUJ  2131* | W6PTF 475 | W8PS 36 | WCUC 675 | LA6U 1*
VK3K3  4015* | WA2ZKO 1281* | WA4FAT 1850 | WRISQ 536 | KOLVK woQWws 160* | OH5UQ 15*
YUIBKL 1812 K2IQH  1200%| W4ZQK  %25* | K6ISQ 288 | WOLNQ  x47* | KOVSH 160 | PABVB 5%
W2CUE 988 | W4HOS 609 | KrVMJ  2425° | WOLKI  2475* | KOSLD 300* | SPSHR 20*
OM CW |waNcG 7s7*| KIGSX  625%| W7POU  [611° | WOWCE  1976* | KOJPL 208 | TF3AB 610
WIHOZ 1836 | W2LYO T75% | W4Z0K 572 | KINFU 1344 [ WORKP 1736 | WoCDL 60*
WIBGA  1519% | WA20JN  697*| W4YDL 432 | KTNHV 896 | KOWZL  (610* | WIUXP/KH6 * Low Power
WIEQV 1406 | WB2DEP 637*| WA4IKU  356* | W7RGL 598 | KODWG 1598 594* | Multiplier

pointments, being an OPS, OBS, and OES. A very
active YL, the mother of six, whom you will hear on
all bands, but mostly 30, 40, and 2 meters — .1,
s.s.b., and c.w.

Need A Crying Towel?

If it’s a crying towel you need, just visit Upper
Darby, Pa. und see Ctarol Johnson, K3RSL, daugh-
ter of Jane, K3RIH, and Walt, K3RII.

1963 YL VHF Contest Results

K1EAYV, Belle Bunney, received the WRONE a-
ward (an engruved Paul Revere Bowl) for top score in
YLVHF Contest held April 10-11. Runners-up are
Helen Harris, W1HOY, secoud place, und Frances
DeJager, KIMGP. Others participating: K5ZBM,
K8VMY, K8S0U, WSEFB, WASDSJ, K8PXX,
KS8CEN, WSLGY, K8YFB, und WASCJP.

YL BPL Honors

Another YL to he congratulated and included for
1962 BPL honors isee January YT column) is Big
Mike, WA4BMC, from Lake Worth, Florida.

‘The holder of nineteen BPL uwurds, Big Mike
earned eleven of them in 1962, representing more
than 6000 mess:ges handled. She ulso holds almost
the equivalent, of n doctor’s degree in ARRL ap-

Two in a Row!
Belle Bunney, K1EAV. Winner of WRONE Week in March;
followed through in April to take top honors in

YL VHF Contest,

Dave Blaschke, W5WZQ, headlines the c.w. portion as

first place winner, and also placed second in the phone

portion. He is already looking forward to next year
when he hopes to hear more YLs on c.w.
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Is that what's troubling you? Contact Carol, K3RSL.

What Curol, 16, began as a joke ou the 10-meter
hand gained momentum and is now 2 stoek phruse.
After listening to the constant laments about rigs,
antennas, and TVI from friends on the baud, Carol
would counter with, “'I'll lend you my eryiug towel.”
The comment caught on, and soon was the answer
to any complaints.

¢ urol decided to make the popular towel w reality,
purchased twelve yards of toweling, eutitled it **Ye
Old Crying Towel,” decorated the edges with large
tear drops, and invited all friends to sign it. To date
more than ninety hams have signed their problems
away, using Carol’s towel.

Having antenna trouble, QRM, your pet bund in
rough shape? Give KSRSL a call, und she'll lend you
her erying towel.

Coming Events

AWTAR —- July 13-17. See May column for details.
ARRL .Atlantic Div. Conv. — August 30-Sept. 1, at the
Sheraton-Park Hotel, Washington, D.C. Registration #'ri-
day. YL Forum 2-3 p.m.. evening banquet for OMs-YLs
Sat. YL luncheon Sunday.

YL Clubs and Nets

WRONE — K12Z0H, Sister l.oretto Thomas, was warmlv
welcomed as guest speaker at the N. E. Div, Clonvention's
WRONE meeting, April 28th, at Swampscott, Mass.

A teacher of physics, mechanical and engineering drawing

K1ZOH, Sister Loretto Thomas, guest speaker at WRONE
meeting.

at Cathedral High School, Springfield, Mass., Sister Loretto
‘Thomas has helped many interested boys discover the wone
ders of amateur radio through their studies of electronics.
In February, 1962, the school formed a radio ciub station,
licensed K1UHA, All elub metbers have since earned ama-
teur radio licenses.

tTer numerous activities limit her operating time, but
Sister Loretto Thomas follows the club rules of operating at
least onee a week, and may be heard on most any band
enjoyving DXing and ragchewing.
V1, Florida Internaiional Sidehanders (FINS) — a new YL
Club with 120 members; dues $1.00. Pres., K4RIIL; ist V.
Pres., K4RNS; Secy /Treas/(ertificates Custodian, K4ICA;
Public Relations, KP4C'L. C'onducts two weekly nets:
Tuesday and Thursday, 1800 GMT, 14,333 kc.
Floridora YIS — New officers elected at 4th anniversary.
Pres,, K4RDX; V. Pres., K1iPPX; Secv., WALFIT; 1'reas.,
IK1HUSC. SSB Net frequency changed to %933 ke., Tuesday
at 1400 GNM'T,
YL, SSB Net — Wednesday, 1900 (:MT. has changed fre-
uency to 14,288 ke. K6KCI and WA4FJF NCS.
YL Chapter 4 Net — Tuesday, 1800 CiMT, 14,240 ke.
WaYZV and KIOYM NCS.
Loaded Clothes line Net — New officers elected at 6ith anni-
versary. Pres.. KOZRI/7; V. Pres,, WOJUV; Secy.. W7GCGV;
Treas., K#WZN; Publicity, KBEVG; Certiticate (‘ustodian,
K5GYZ. Nets conducted Monday, 1700 GMT, 7235 ke.;
C.w. Wednesday, 1600 GNMT, 7100 ke.
LARK — Clontest.  resnlts (held in  conjunction swith
YL/OM C(‘ontest). Winners receiving eangraved plaques.
Resident ('W, WAICCP, Yolanda \Weisshappel; Non-resi-
dent CW, \W6PCA, Opal Jones; Resident Phone, KOTRP,
Diane Price; Non-resident Phone, KYQUR, itlazel Cain.
(Contest was upen to resident and non-resuient mewbers of
the LARKS,
Annual Y1, California Get-together — lios Angeles YLRC
hostessed over fifty licensed YLs on April 6th at Santa
NMonica, C'alif. at a luncheon and fashion show. A funfest
was had by all. -

Tt is with sincere regret that we bid adieu in
these pages to Eleanor Wilson, WI1QON, who has
worked with us on ench month's issue of QST
since January, 1952, [nereasing fumily and civie
respousibilities have finally put so many demands
on her time that she very reluctantly had to give
up an assigmment which she had carried on with
the greatest enthusiasm and devotion for aver
eleven vears. When QST's YL column wuas in-
augurated, Eleanor was chosen to be its first con-
ductor. It would be difficult to measure the num-
ber of hours und the amount of energy she has
devoted to the job. She wrote a total of 138
monthly columns, she corresponded with hun-
dreds of YLs all over the world, und she visited
dozens of hamfests and conventions. It was a real
privilege and pleasure to have her as & member of
©ST’s staff.

Now, perhups, she’ll have a little more time to
ragchew on 75. — /. H.

18

Eleanor Wilson, WIQON
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CONDUCTED BY ROD NEWKIRK,* WOSBRD

How:

Now and then we like to join the thinking DX
man, the guy who oceasionally stops to ponder
on the wonder of it all, for ruminations on sume
whys and wherefores and how it all began. This
wsives us a little perspective, for one thing; for
unother, the research is downright fuscinating,
Signaling, a booklet in the wonderful Boy Scouts
of America Merit Badge series, has wn introdue-
tion made to order for this purpose. Boys' Life
editor W2GND, a competent DX man himself,
gives us permission to excerpt from

A Brief History of Signaling
Maybe it all began when some Old Stone savage sat down

on a rock, tired of yelling and thoroughly exasperated be- -

eanse he could see his companion on the trail below him
moving in the wrong direction, and there wax no way of
calling his attention withont going all the way down again.
Suddenly he banged on the tree beside him with the head of
hir stone axe, and the tree was hollow and gave forth a dull
bootning sound which rolled down the vallev. He was
pleased and kept it up. His friend heard and looked towards
him, He beckoned and the friend changed direction., The
Old Stone suvige had signaled! He had made his mind
conquer space, and his idea had been received. (‘rude, per-
haps. but in simnple form and with simple instruments, do
the fundamentals differ very greatly from radio which
circles the world in wu fraction of a seennd? Does it differ
very much from the hand signals of those of you who rive
sutomobiles, or the swinging lantern of the railroadman. or
the mysterious wiggles of s scorecard from within the
eavern of a baseball dugout?

Let's stop for x minute and look back at a few of the
steps that were necessary bhefore the magic of radio could
srow out of the boowing of a tree trunk drum.

‘The first efforts occurred before the dawn of history and
we can only guess what they were. Probably they were
without instruments of any kind, merely the movernent of a
hand or an arm, beckoning someune to approach or go to the
right. These were, of course, limited in the distance over
which they could be observed. Then man discovered the
seeret of fire, and making it do his will, and with this the
whole realm of light signaling was opened. A fire snddenly
bursting forth on « hillside became a prearranged signal of
danger. Man soon found that sound could be utilized, and
from a hollow tree trunk the whole technique of drum
rignaling evolved, just as we know it today in the African
(‘ongo or wherever primitive men still beut out a rall to
asserubly or to eat or to war,

All these methods were limited to the range of the human
eye or eur, and man had need to cover greater distances. We
know that by the time Greek civilization was Hourishing,
man had developed a crude method of crossing that burrier.
Hoth the (ireeks and the Persians had arranged systems of
signal fires over long distances by which simple messages
could be sent. In 429 B.C., when the Spartan confederacy
made a night attack on Salamis, we know that the warning
wns Hashed to Athens by a long chain of beacons. eich
signal erew lighting its lamne as soon as a flicker was seen on
the other horizon. The Gireek armies also discovered that
the brightly polirhed surface of their shields blazed with u
glare that enuld be seen for tens of miles, when the rays of
the sun were caught at the proper angle, and thus the
heliograph sprang into being. There were countless other
forms — the huge mirror heliograph on the island of ("apri
by which the Emperor U'iberius governed Rome in the last
yeari of his life; the nnique voice telegraph of .fulins Caesur
where #n endless relay of sentinels shouted messages for
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Banned Countries

1.8, awateurs may not work amateurs in the fol-
lowing countries:

Cambodia, Viet Nam, Indonesia, and Thailand.

(*anadian amateurs may not work the following:

Cambadia, Viei Nam, [ndonesia, I'hailand, Laos,
Roumania, and Jordan.

Think of our own United States. with the eluborate
smoke ~ignal code of the Indians, the smoke ecaught in a
blanket and sent into the air in detinite puffs; their ton-
toms; and the unique methnd with which news of the open-
ing of the Iirie Canal was sent from Buffalo to New York in
eighty minutes, by a honming line of cannon spaced within
hearing distance of each other.

It was not until the 18th century, shortly after the out-
break of the l'rench Revolution, that any signal code as we
know it today, was devised. Until this time, with the excep-
tion of shouting the tnessage. everything had been done by
meins of a prearranged code. “*()ne light means to attack.
Two lights will mean to turn back and wait.,” There had
been many attempts to work out a suitable code, starting as
far back ax the early days of (ireece. Many great minds
had toyved with the idex, but nothing of a practical nature
was accomplished until the widespread use of the tele-
seope again focused attention on the possibilities of visnal
signaling,

It remained for three French schoolboys to
hit upon the next big step in signaling, the sema-
phore system. We'll continue the story as Part
Two in a future “How's."

What:

Ctand spells do come along but we have, generally speak-
ing, a real case of DX doldrims on our hands. A few random
confirming opinions: ‘‘Boy, the bands sure have been poor
the past month, Don’t know if it's my antenna or strictly
conditions.” — AyC!ZU, . ., *Spring demonstrated un
wpward trend in 14-0Me. conditions but nothing like the
previous two years, | guess the sunspot scure ix not to bhe
taken lightly! Iorty scems to be going downhill for summer
already but it conld be our hest X band hy iall.”

—

CHECK THE RULES
AGAIN, SEEVES __WE MAY BE
TOPS IN THE'MM" CLASS




ZLINC (left) and VK4CC are a well known pair of Down Under DX men. Tom, in Auckland, likes the c.w. and homebrew
approach with a 3-element beam and 40-meter dipole. Clive afso prefers c.w., mostly on 14 Mc.,
with a quad radiator in Brisbane. (Photos by W7QYA)

K6TZX. . . . “Fifteen has bcen in a real slump here in
Alabama. VEs and ZLs are okay, but not much DX from
Furope, even on week ends,” — WA4AY X. ... “Not
much DX for me in Apnl It was there, all right, but I just
eouldn't raise it. *ZM. . . . “Recent disturbed
conditions have kept ’1 Mc bottled up, but 9USJH seems
to break through all right.” — W8 KML. . . . “Gosh, but
ennditions were bad this past month But I keep in there
with glazed eyes and pounding heart, wildly Hi mng the
dial for rare ones,’ — K5FSU . “Twent_v has  been
vpening up to JA, VK and ZL in the evenings, but Europe
has bheen very poor,” -~ W?DJ U, ... "Conditions in
\1emnhls are verv crummy cowmpared to last year at t
time." — K 40GV.

Liee, mavbc the Project Qscar gang can arrange to orbit
some 28-, ¥1- and 14-Mec. dipole retlectors to keep that
m.u.f. from slipping out of sight. While the sUnspot, count
continues its inexorable decline we do tind a few ‘‘How's'
-lnrrespondents with fresh DX in. their logs. Let's have a
ook.

1 phone results are anything but discouraging to

W2DY, K5FSU, KICZV, WALAYX, KH6EJM and
VE7BBB who report ““1-Me. voice auccess with CEs 1GX
2AW 4CE, COs 5CN 8R4, CRs 6DQ 6FG 6JA 71Z, CT1QF,
iLA')(‘S EL2S, Fs 251 30H 9IB, GM2MG, GWs 3KZF

5XN. HCIEG, Hls 3NRP 8NSL, HKs 1XX 2»WC 2AKB
3A0, HP1LB, HRs 3DW 8SM, I1s CXD JV NAL 0ZG,
JA70J, Ks IWXP/VOl 4CQK/KP4 5DYR/V0O2 #DID/
VP9, KG4BW. KH6DFT, KP4s AXU BDA BET USA,
KZss CT_MC. LUQMAO LZ1U¥, OAs 3M 4DG 1FR
10G SB, PYs 2BV 2CFT, 3AJZ 8AQY 5LQ 7WD, TGs
5WF 6PR Q’\IP TIs 2AMC 2JCL 20VA "RAG 3(“L 5KW
SIIMD, VKs ADE 3FX 5BQ 57I, VO1F(C, VPs ITA
1WS 2GAQ 218 4TR 6IC 6WR, VQ4GT, VSIARC,
WA5CYZ/VP9, XE2PLI, YNs IGS I WG 9BJM, YS1s EM
JO, YU3KC, Vs 1AC 2AS 2BA ‘UW 43(“ SAMF 5BPE
HBRO BAV /2 VJ ZE2JA, ZKIAR IBE 1CA
TRJ 2AAG 2AQA 2BE 3]() LP')B(‘ LSs 1AB 1AL
1BV 4KT 41\IZ 5As l'I‘h 1ITW 2TS +4T'W 5TW, 9G1DF
and QUSIH . _._._ phone’s only mention this
wmonth comes from W A.‘R M reference HC1DC.,

1 c.w. gleanings are tabulated by Ws 2DY 8YGR,
1IVWL 400V, WAs 4AY X 9AUM, WN2DDA aud
KH6EJM as tullo“s CEs 1AD 3AG 16-17 hours GMT,
CIP3CN, FO8AA, Gis CM CP 16-17, GI3s KYP 18, OTY
17, HCIDC 17, HK7s UL ZT, HP1IE 16, JAs IDFQ
IERB 1HGY 1JQG 3APL 5ADR 6AKW 7BDW 8AAC 870
WU, KCs 4URA 4USB 4USX 6BK, KG4AM, KL7DYK
KP45 BJU CC, KVACF 17, 1\75GI LUG6PK, PAOLV_I'I
PY5ASN, PZIA(), ST2AR 17-1%, UAOKFG, VKs 2GW
2RA 3ANK ANO 78M, VP7CX (21,070 ke.) 20, VOLIZ,
VR2AP, VS4RS., WGZDF/KM6, WHOFAU, XEs iVT
20K, YV38 AGD ‘\NT 18-14, ZK1AR, ZL1AH, ZP9AY,
S5As I'TW 16 and 4TN . _. .. _ WA2RJZ keeps 10 c.w. on
the DX map thanks m HC1IDC and YV5AGD

20 phone shwuld be better than ovur m»nes;mndents
indicate, but Ws 2DY &KML, Ks 6TZX GCZV,
WA2s PIL RIZ, C. bhrhardt (eall omxttcd from report)
KH6EJM and VETBBR give us the word on CN8s F1)*
MZ*, DL5QS, EL2E, E13s TK* USA (280), FY7YI,
HCIWA (300 19, HLOKH (3100 7, JAIDM, KB6CQ.
KGs 4BH* 6AKS (344) 7, KM6BI (320) 7, OAs 1\ 1JK*,
TG5FA. VPINX, VRs 2EK 3R. VSOMB* (123) 20, Wds
KIL/KM6 KXY mm, XE5FL, YNILB* and YVILAX,
the asterisks representing non-s.s.b. entrants.
2 c.w, has the support of Ws 1IECH 2DY 6WLY 7DJU
8KML 8YGR, Ks VWL 6TZX (110/99 countries
claimed worked/contirmed), 8IUZ 9CZV, WAs 2PJI, 2RJZ
(40/26), 2Z2VJ 4CZM SEEM 6VAT, I1ER, KH6EJN and
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VE7BBB who knocked off AP2AR, BV1s USB USG (9) 7,
CE3AG, CPs 3CD 3CN 5EZ (36) 6, DM2s AGJ AZM,
EAPAB, EL2S, ET3USA (30). FG7XJ, FK8AS, FO8s AL
AK, FR7s ZC ZI (34) 19, FY7YJ, GC8KS, GD5GH a,
HAs 3KG 6NI (10), pHH 6HN (80) HLs 5X YKH 9KK
KO (26) 5, 9KP (9) 6, 9TF, HM3BYJ, HPIIE, some
HKs. JAIEEB/KG6 of Marcus isle, JAs 1BDI 1B78 IFL
1VX 2ADH 2CR 2HO ‘.2\0 3()V 4NV 5ACF 6ACG 70D
PEM, JT1s AG KAA, 20GC/KG6 3hLC/V01
KA2KS, KC6BK, KGs 4A\I 4BQ 6AIG (48) 5, KL7s AlZ
ALZ, KP4s walore hR(as BQ ED MO, KV4AA, KX6NB,
KZ55 CU BN EM MQ, LZs 1KSV (00:, 2AW “KSS 91R,
OA4s FN PZ, OEs 5KE 8KI, OX3AY, OYIR. SPs 10U
3BF GAAT 7KAA 8AAH 8YA (25), TF2WHY, UAfs AA
FV FW KDP (21) 4, KQA OI SH US VB WJ (11 5, WS,
UA@s AG BI EV EW (40) 5, FI FK FM IF KBA K A
(3\)) 4, KCO (49) 7, KFG (10) 6, KFR (18) 6, KJA K

A (37 6, KB LP LT 'TD TQ, UBS5s (! ‘D KDA Kt A.
MZ UX (28 5, WO, UC2s AF AX BB KAR, UD6BE,
UISAM, UL7s KBK NI, UQ2KAR, UR2BU, UT5s CC
(53) 5, KH (18), PK, UWs 3NE 98M OFB (2) 10, HIN
OIT, VE8s ON TU, VK6RU, ‘ 2N4, VPs 5DB 5GT 6LJ
7NQ 7NX 8HK 9(‘X 9DL 9FK, VRs 2DK (52) 6, 2B
3K (24 3, 3L 6TC, VU2LNV, \Ss 4\\ QQ/VP9 AZDF/RM6
7FNK/KW6 (61) 6, XEs IFN 248 (40), 5FL (60) 2,
YNILB, YOs 2IS 5FT 5KAU oli, YU2NJF, YVs 1A4
IDP 2CJ 5ACP 5AXA 5AXP 5BAA 5BMY SBO YS10,
ZDs 60L 8DW, ZK1BYV (30) 7, 4X4s HO LG ON, 4ULITU,
5As 1TW 3CJ, 5R8CNM (35) 23, 60OIND (5) 22, 90M2g G
(44 16 and UF (30) 16, A dechne in quantity, pcrlmps but
the quality holds up nicely.

4 c.w. has supplanted 15 in the hearts of many a DX

contest hound. We wonder if 7 Me. has a chance to
give 14 Mec. a real run for over-all DX prefercnce in this
sunspot minimum. Forty wus IDX king in the carly '30s, as
old-timers will recall, but that was before the rotary beam
and the 7-Mc. s.w.b.c. bombardment. Anyvway, Ws 2DY
6WLY 7DJU 9NN, Ks (VWL 5JVF ATZX, WAs 2RJZ
22VJ 6VAT 9AUM, WN2DDA and KHOEJM recommend
such 10-meter material as CM2BB (25) 8. COTAIL DL4BV,
FB8ZZ, FR771I, HAs 3KG 23-0), 5KTR, HI4RD. HKs
3AFB (8 5, JRQ (8) 7, TAJF (2) 4. HL9s KT TF. HPLIG,
HR2FG (1) 4, JAs H:.EB/KG() 1CG 1CMN 1C0O 1ODG
IEBP 1EQM 1EZP 1IFBW 1GXY 1HLR [HPH IILC
1IMG 1ISB 1JCE 11¢:Q 1JCY 1JEE IKRU 1KUK lLGC
1LGH 1LRO ILWI ILYK ILZA 1XS 1YDO 1YL 2AGP
2AWB ¢BTF 2CEZ 2DCN oYL 3BKP $RQH 3DAZ
3DDG 3DPA JZEP 3FCV_ 2FFD 3FIP 3FMP ‘AI)R
5AKC/mm PL XL 6AK h\K\\ 6BEE GRZJ TARZ
7BDW 7UJ 8AFM 8ACX 8FC/6 97T oC'P, KG1AM,
KM6CI, KP4BJU, KVd4s CF CI/CR7/5113, KZ3MQ,
1.Zs “KR7 9HR. OH2U . SP3WU., ST2AR 1, UAs 2AT
DA BEW GKCA OKCO OKDA O0KJA 0KZB ORZO,
UL7LA, a dozen VK-ZLs, VPx 2AC (8) 5, 7BC RHKK ‘)CX
9D, VSILP, W4W VP9, XEISS, YOs 3JU 3KSD
51,C'9IA and a bateh of YUs and Y Vs,

80 c.w. now features enough atmospherie QRN to hust
a speaker cone but K&JVF, WN2s DDA and GHI
still have fun with folk like HIAPC, KG4AM, KL7AUG
(11) b, KV44A, KZ5FC und WP4BJI (3705) 3._._.
KHOKEJAM keeps 75 phone topical through chats with
W6ZDF/KM6 on 8.s.b.
160 extivates noisily with snores of seratchy QRN
hut 1.8-Me, enthusiasts, Hushed with success in
the season past, are hard at work planning for fall. W1BB,
# 160-meter DX ringleader for many years, gives us a few
top-band antenna hints: “In my opinion, based un muny
years of experience and tests with all types of radiators, a
good antenna for 160 should have both horizontal and
vertical polarization in its radiated wave— ncither sulely
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horizontal nor vertical. I'hus the inverted V or radiating T
will give guod all-around performance, althongh pure hori-
zontals und verticals will certainly be ¥B at times.” Stew
will spark a Windom revival with '.hat kind of talk . . _.
WI1BB names December Ist and 15th, January 5th and
19th, February nd and 16th as tentative dates for mext
season's 16G0-Meter Transatlantic und DX Tests. .. _. -
W6EML (ex-W6KIP) pulled an April conp hy working
ZS2FM. WI1BB lists these Africa actives for your Me,
stalk list: ZE3JO, ZSs 1DJ 2B 2CD 2D JE : I
2KA 2LC 2ML 20L 20Q 20R 20W 2PT 4F 4BJ 1PB
SRU 6ASV 6KU and 6KO._. _. —'Twas a year ago that
VP8GQ began working W/K/VEs on 160 c.w., so we’re
eurious about what this July will bring forth. Keep Jeeves
posted!

Where:
Asia—-“M:m W/Ks Teport that they have worked a
4W1AA,"” writes bUlIM “Others say they have heard that

station working me, giving e lists of QNUs with the under-
standing that I am his QSL manager. 1 was abroad for four
months, 8o on my return I found much mail to this effect.
My station, of course, wus not active, After much investi-
zation I can say there is no legitimate 4W1AA.” This
clincher via ARRL Assistant Secretary W1ECH ._._._
Gee, 2 DX editor's life is fraught with' perils, real and im-
aginary. For example, K2LSX operates HL9KO and has
W2LSX us QSL manager, *“Bud already has logs and Q\Ls
Send stamped sclf-addressed euvelopes for direct reply.”
..... _ "As QSL aide for 4X4DH things look black," re-
purts W5VSQ. “'1 received one batch of cards from him sev-

eral months agou und dispatched them at my expense. Noth--

ing since then, no logs or info of any kind from Bruno, and
no answers to my letters. Please ask the fellows to bear with
me; all s.a.s.e. are un file and all blank fill-in cards are await-
ing data."._._._JAIBEB/KG6 of Marcus Isle tells
KATZX that QSLs will bexin going next month . .. _. “I
still have spare Q\Ls for my Q30s as AP5B, APoB/YA
SU1HS and VU2HS,” advises G3HS-VK2XL. *'I'll be V.lad
to send necessary duphcates from my (i3HS address.”
Dravid will be awzy in the U.S, this month and next, how-
ever.,..._._ NNRC's Roy Waite of the SWL/QSL Bu-
reau, 39 Hannum St., Ballston Spa, N. Y., leurns that YKl1s
AB DK, YK2s AL BC and KET are declared unsavory by
the Syria bureau._._.. VU2AJ is quoted by the DXer
of NCDXC: *'So far I have worked nearly 3000 \/Ks and
have QSLd 100 per cent. I want to make it 10,000 but lately
the same uld gang keep coming back to me— hi!" . _,__, _
WGDXC says don't forget those s.as.e., or s.a.e. with
IRC?{ when petitioning W2JXH for Rundy’s TC3ZA paste-
boards.

Africa — '*As of April 22, 1963, I am QSL manager for

VQ4ERR.” states KOLI'Y, “'S.a.8.e.8 are a must, as well as
Greenwich Meau Time reference.” ......_ Anothvr bLX
editorial peril: “L will be QSL manazcr for EL8C,” writes
VE3DGX. *“All those who send me s.a.e. with International
Reply Coupons (or loose UI.5. postage) can hank on direct
QSLs.” What's su perilous about this? Well, WiGJY wrote
us last month that ke is EL8C’'s QSL aide. Pcrhaps they'll
divide the task some way. We'll keep you posted . . _
VE3AU comments, “ZD3A sent me his card airmail with
‘please QSL’ on it. For my address he used merely 'VE3AU,
Ottawa, Canada.’ Apart from justifyving my faith in the
etliciency of our postal department in this city of 300,000,
Boh's card was a delightful breath of spring after my spew-
ing forth IRCs in vain on many less-rare 19X stations, I had
already sent him a card without a Coupon, but on receipt
of his QbL I promptly wrote again to show my apnremavmn
‘This time I enclosed a CRC for him to use on his next VE
QSL. What's a CRC? Why, a Commonweulth Reply Cou-
pon, of courge. Custs unly six cents as against an lRC s Af-
teen ceuts, See what vou W /Ks threw away in 17762

_____ WGDXC's ) X Bulletin has it that log transeripts
for W4BPD's Assumption [sland VQ9A /AN contacts of a
year or 80 agu were lost in transit. Gus will send duplicate
data to W4ECI as soun as pussible . _ . . The new Algeria
prefix is 7X2, a2 boon to local printers, WAUWC cunfirms
that he handles QSL chores for 7X2VX,

(Oceania — VR4CU tells K78VO that he and neighbor
VR4CB can be reached via the New Zealand bureau, ‘'hey
comprise the entire Guadaleanal ham population at this
time. lncxdemallv W3AYS says he does not do QSL business
fora VREAL. . . ¥lorida DX Club indicates that WA6-
HOH no lomzer has QSI, connections with KJ6BV
WGDXC leurns that K. ADQ won't rec euelogs for VEBVE
IS0s until Steve returns to civilization in 19G4 — patience,
uleasp The Gulfers also mention KH6FBJ's willingness to
tie up any loose QSL strings for his HS508Q and X1W8AS
operations, and that 5W1 supersedes the ZM6 label for
Samoa.

Furope — “All QSOs will be confirmed via bureaus,”
assures Ci3PIT of the GDGUW team cuuccrmnpz C ambndzP
1. Wircless Society’s springtime L. M. outing. **If an
Imeruatmnal Reply Coupon is enclosod \\1th QSL t.n G6-
FW'’s address a direct card will be sent,” VAWL
communicates, “I don't want the guys to be mad at me,
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so muybe you will tell them why some of them won't be
retting QSLs from me, It secins that a character iu Athens
is bootlegging my call. You should see the stack of QSLs I've
received for his operations. He's upparently culled “Jimmy’

whereas I'm Charlie, and he likes 20-meter a.m. aud e.w.

whereas ['ve stuck to s.s.b. fur almost five years. I keep a
carcfid log and will gladly QSL my own contacts but 1 can’t
eonfirm his. By the way, QSL bureaus work too slowly for
me 8o i do not use them. I do not often send out enrds but [
do answer those received, always direct to the address given
on exch card. On-the-air pleas for (SLs leave we cold,
for only one in a hundred replies with his card, Anyone who
wants my contirmation can send me his first. As for my ad-
dress, the APO listing in the (all Book is okay for U.S.

ha.ms but others will get faster service via P.O. Box 134,

Salonika, Greece. [ don’t need IRCs but I don’t tlu'ow them
away when received.' W4HHUE luments, *“‘Have
not. received logs from bVl AB in more than a year, and no
answers to my letters for six months, so 1 herchy resign as
his QSI, manager,” ,_._. _ DXCPR's D Xer specities
(13LPF’s home QTH as the new address for Internationa]
Short Wave League's QSL bureau , . _. KP4RK bagged
K2CB/Cursica’s QSL after a four-year wait. Never give np!

South America — “OA3M and HRSL)\\ have accepted
my offer to act as QSL manager,” informs W AM\ X.
N hey ve sent me several hundred QSLs for the ganyg.'” Pete
points out that mailing expenses in Peru have rceently
doubled, further enhancing the vulue of overseas QSL man-
agers ..... “What’s gone wrong with W/Ks?” asks

LX in an ARRL DX Tust log excerpted for us by
WIYYM of ARRL Hq. Secemns he's been QSLmz 100 per
cent latelv with scant response . _. . . - KS5JVFE opines,
“HK3RQ really is something. Only 82 hours after our QSO
the postmun dropped a nice sharp QSL into my mailbox,
a new record here for intercontinental DX. I notice HK3RQ
has made your ‘QSLers of the Month' listings several times —
now I know why!" . _._ PJ2AF notities WIYYDM, “Af-
ter August 1, 1963 my address will be 1232 W, Qucen St.,
Hampton, Va.”

Hereabouts — Iine sclection of **QSLers of the Nonth’
this trip: CO8RA, DJ6PI, DLs ITA 3LL, K'T3USA, Fs 7A4
8P1, FB8ZZ, FO8AA. FWSDW, Gs 2FFO 3DO 3I'TQ
3PRP, (GCs 8KS, GD6UW, HH2CE, HIs 3NRP 8NSL,
I{K3R€g HLOKH, 15GO, ITI1AGA, JAICYV, hBl‘r(‘A
KC6s BK BO, KGs IBR BAKS GSZ KPis AQQ
KX8DB, LAYCE, LUIDAB, OH2BAC,  PAPFAB, PJ M\h
PYZBGO 'I‘GQMP TISKW, VKs KO 9LA, VP6LJ,
VQS8AI, VR3s L 0, VSin SE1wW 1, YS1s EM JO TV5s
ACP AXA, ZDs 34 6JJ, ZKIAY, ZLs 2MZ 3QK, ZS1XR,
,--\n ITW 5TW, 5T5AD and 9M2UF. QSL managers Ws

TN 2MES 3AYD 40PM 88WS 9VZP, K8TBR, \WA6-
MAZ and 5R8BC likewise are applauded for prompt atten-
tion to couhrma.monal correspondence The preceding nomi-
nations come from **How’s’’ commmunicants \Ws 1I0HA 5VSQ
WGER, Ks 4WJI 5JVF ATZX 8IUZ 8RXD 9CZV, WAs

YRJZ 4AYX 6VAT 8AJZ, KATDR and VE3AU, Any fasb

VUZAK seems equally at home on c.w. or phone in Delhr.
Les had just finished building a sideband sender when
WZ7QYA happened along with her camera.

VU2AK is another quad antenna fan,
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QSLers in your archives lutely? Advise Jeeves and we'll corn-
mend them in these listings . _ . . _ QSL munagerial as-
gsistance to needful DX operators iy hereby offered by
W3HNK, K9CZV, WAs 2RJZ und WAUDM ., _,_ . _ Help!
WGWLY wants a hint toward garnering YS1RA's veritica-
tion of 2 1959 QSO, KYC7ZV ditto re 4X41KK, und VE7BBB
steks the word on KA2VO and DLSPF worked in ‘6l
We regularly receive comment on the uppearince
of ohviously bogus calls on DX bands. If we attempted to
list 'etn all, ur even just the ones that show misdirected
originality, they'd make quite @ space-cansuming parngruph
in these monthly pages. We'd riather omit such wusted pub-
licity in fuvor of more attention to legitimate NX opera-
tions so please bear with us if we skip mention of the N.M2
or 7ZB8 or AC7 misfits heurd cluttering np good frequencies.
We do appreciate the observations, however, for they cun
eunceivably be nf value in running down the iniscreants

wov— YP2MYV writes. T bring the bovs up to date un
Montserrat. the only legitimate culls here are VP23 MC MIL
and my own. VP 20MC is now in Kngland on a long le Ve, I
recently worked u station signing my call who QRTd im-
mediately upon realizing he wus working the vexl McCoy

-hi! Please note that VP2MY no loneer is QR manager
fnr Montserrat. He's residing in Antigua with no interest in
amateur radio at present.” Former VP58 are using
the iY A pretix now. sutlixes retauining the same (Y AAH
for VP5AH, for exampler . ... _ YL VE7BBR worriedly
muses, "'It's tmazing how lnd[l\' a6t QS0s have not yet
QSLA. The luds in Aluska und Hawaii seem to be hurdest
to pry eards from. [ have only Lhutc«-u QSLs from 100 KHAs
worked, cleven from 35 KL7: That's no way to treat a
Indy. Liva has an over-all 1163 /859 QSUs sent.‘received tally,
not. ton bad considering the nurmal inevitable time lug in-
volved . . . — Time to wuspect our monthly crop of iu-
dividual recommendations, a catalog reflecting the usual
seuxonal slump:

ex-AP5B-AP5B/YA-SULHS-VU2IIS (to G3ITG)
(IE8AO (via ('E8AQG)
CM2BB (via FARAC)
EA7TURE, P.O). Box 479, Sevilla, Spain

FL8C (via VE3IDGX — see text preceding)
ex-FFRAD-5A3BC (to GANAQ)
GCG3PAT/a (to G3PAD

FIH2CE (via K8TBR)

HIISAK U, Box 1213, Santo honimgo, D.R.

H1.9KO (via WULSX)

HR3DW (via W ‘\4‘\Y}x)

JA2CEZ (via JARL

klkSll/l\GO/Vl\‘) (\13 WIETP

!\%PUJ/!KIP-i R. Mayer, Condominio ¢l Escorial 9-C, Hato

Re P R
R‘)HIF/VP‘) F. Supan, USN Underwuater Sound Lab., Box
138, I'PO, New York, N.Y

KBOEPN, U.S. Post Otlice, Cunton Island

KG6SA, USCG Loran Stn., Saipan, Marianas
KHOEYT/KX6 (to KHGEYT)

KV4CI/CR7/5H3 (via W2CTN)
OA3M (via WAHAYX)
OD5AX (via RRGR)
OHIAD/OHG (to OHTAD or via SRAL)

PJ2AF (sce text Dreccdlnwl
PX10AC (to I'TOAN
PYIMCC (W/K/VE/VOs via WAGUZA)
SM7IARU (via SSA 9. SM5KV)
SVI1AB (see text preceding)
‘TC3ZA (via W2JXH)

UP2ADK, K. ’I‘dut\mns. M’lkopas, Vito 9-15. Vilnius 24,

Lithuanian 8.8.R.. U.S.8.R.

VDBZA;i Resolution Island, via Frobisher Bay, N.W.T.,

s
VK2XL (to GBHG)
VK6ZS/4/9 (via KV1A4)

VP2MYV (via W2CTN)
VP7BC (to W1CNS)
VP8HK, H. O'Gorman (via RSGB)

VQ4ERR (W /Ks via KgLFY)

VR3R, M. Rouch, BFPO 170, <,
Hawaii

VR4CU (via ZL2LB)

VS9ADV, D. Payne, P.O. Box 4297, Aden, Aden
32()/!\54 (to W JZQ)

WEVOM /VES (via WE&NG W)

WIGLT/KL7, C. Thompson, C'MR-1, P.O. Box
APO 942, Seattle, W ashington

L\-\EICCB E. Blizzard, Islund Poultry Co.,
Box 5 Cagnas, PR

NESFL (to CB21° L)

7BICR, C. Burehell, Otficers Mess, RAF, Luqa, Malta

4U1SU, Box 11, (.onc\a., Switzerland

4X4IX (via WA2KNC

6O2HH (via DL3BK)

6YAAH (same as VP5AH)

6 YABL (same ar VP5RI)

7X2VX (via WHUWCO)

9M2JJ, J. Jellema (WESWN),
Ipoh, Perak, Mal.s.w

9NIDD, Lt. Col. W, ¢iresham, ¢, U.S. Embassy, Kath-
uuufdu Nepal; or Box KAT. APO 959, San Yrancisco,
¢ d.

ONIME. Mt, Kverest Expedition Hq.. 514 latimer Rd.,
Santa Monica, Calif,

9O5TJ (via l')H()P)

Clontributors of the preceding rundown are Ws [[NCH
IFPS TWPO 1YYM 2DY 20T 6WLY 8KML 8YGR 9EET
9iAS ONN 9QFC, Ks 5JVF ATZX 7SVO RIUZ 9UNY,
WAs 2RJZ 1EDY 6VAT, WN2GHI, VEx 3AU 7BBB,
SM7CKJ, SP5AFL, American SWL Club SIFL (6204 K.
109th Ter., Kansas ('ity, Mo.), DARC D X-MB (DLs 3RK
4PFY, DX Club of Pucrto Rico D Xer (WP4RK), Far llast
\uxxhar\ Radio League News (KA2EB), Florida DX Club
" Rewvori (KAIIF), [nternational bhort Wave Leugue
tlormnr (12 Gladwell Rd., Lundon N.%, England), Newark
News Radio (lub Bulletin (1..\Waite, 39 Hannum St.. Balls-
ton Spa, N.Y.), Northern (ialifornia DX 'lub DXer
(WASTGY and West Gulf DX Club DX Bulletin (\W51GJ).
Kindly pass along any fresh postal hints in pour recent
loggings for the benetit of the brethren, if you will.

Whence:

Asia — 9N\ ’JJ (W8SWN) bricfs us on the tuitm picture
out Ipoh way. At present many YM2s operate helow 7100
ke. evenings and Sundav mormings for local i0-meter rag
chews. At other times we go our separate ways for 1)X on 15
and 20 meters, mostly e.w., usually operating betwecen 1330
and 1630 GAL'C. A few of 18 who get up at 2130 or shortly
thereafter ure active at this hour but most YM2 aperution
oeenrs during the evening, a.m. or ¢.w. Generally, the radio
wear used by 4M28 is converted or revived war-surplus
material. Old HROs or AR-8%s are typical receivens, and
the T'CS is a popular transmitter. Dipoles and uads are
standard antennas, rotary heams being scarce, and some
aNl2s are getting fine DX results with ground-planes. Of
the few who have up-to-date equipment most brouglit it
with them iuto the country or bought it from departing
amatenrs, for the import Juty is prohibitive here, ‘Che
sDQ5 tube, for example, lately a favorite in QST construe-
tional articles. just isn’t available, S Some of the M 28 vou're
likely to find on the bands are C'T, (‘R DQ DLW DX FK
FR FX FZ CGA GH GJ GV and JJ. Singapore actives in-
clude V818 (W K GC JO and LX. Ham hospitality, re-
nowned throughout the world, is espumll\ notewnrth\ in
Malaya. ['ve pained many fricnds here since meeting my
first 9M2 neighbor in \Ppt(‘mbcr. 1962, 9N[2JJ is an in-
structor of radio secvicing in Ipoh . -, .. _ W2NXS and
WA2KNC offer advisement on amateur licensing and upnrat-
ing in Tsracl to +X4-bound tourists (also see p. 67, Nov
()ST). To ensure ample I(srueli ham hospitality w rlte
WAZ2KNC or call him in Brooklyn (EV5-6770) for the latest
information KZ5MS  writes from Box 1396,

Postmaster, tlonolulu,

2538,

. Primco,

Secondary 'Trade School,

GD6UW, operated this spring under the auspices of Cambridge University Wireless Society, scored 900 contacts on 160

through 10 meters, half these QSOs going to W /K customers. At lower left s.w.l. P. Burden logs for operator G3RSE;

at right, G3RSE handles the S-640 with support from G3MZM. The lads had an HX-50, KW-77 and some v.h.f. gear
along for 4-meter work. G3s NUH OQP OYW PIT PKB and PWT also participated.




Ex-VPYEP, now active as WAGMM/3, demonstrates the

fate that inevitably befalls prolific DX operators or their

QSL managers. There are 17,000 QSLs in that pile, the

result of a Bermuda *'DXpedition’’ that lasted four years.
{Photo via W3INH)

TUBLOG T)pt‘. 63, APO 324, New York, N.Y,, in the Istan-
bul region: 1 once wondered where amateurs go when they
pasu on, Now I think 1 know: they all congregate in Turkey!

T think this country has more ‘hams in exile’ per square inch
than there are active hams in California. I'm with the Air
Force and there are at least two dozen hams in this imnmedi-
ate vicinity. Some of us have hearing aids, und I've heen
doing a fot of hsremng on 40 c.w. and 20 sidcband. The
quality and quantity of band openings lately has taken us by
surprise. ()13 20 is not as dead as it is cracked up to be,
Most of our listening is done in the ¢vening but we've noted
fine daytime DX as well. This scems to be one of the best
DX locations T've ever run across: with the proper equip-
ment one could have a real ball, We are trying our hest to
et licensed, but no luck so far, It is understond that « few
tickets are being issued now, however, su we have rencwed
hope. By the way, 40 is also hot here \nth and bl—’-u()l) and
short piece of wire, We mtcnd to try some serious v.h.f,
1) Xing before the year is out.’ o you have trou-
ble working Asia? Well, W7DJU soeras to have trouble not
working Asia. Dale's records disclose QS0s with 902 JA
stations . _. . HLOKO (K2LSX) was QRT for a spell
Awaiting S-line repairs. John prefers 14-Mc, ¢.w., and you
mnay have \sorked him as HLSKT between June, 1961, and
August of 'A2. He returned to Korea with the army this
February ._._. _ Now more i%astern items via the clubs
press: Try BVIUSFE for (‘ormosa, 14,275-14,300-ke. side-
band at 1100-1300 GMT. UAWRV's 14,290-ke. 3.8.b.
is sometimes catchable at 1300-1100 GMT. . J'[‘Ih-\.A
is a breakfast tidbit of late, 14,010-11.060- ke. c. w., 1200~
1330 GMT. OM-XYL team ex-HN2ADMS- 5N2DAIS
deu«rb London fnr rare )X points in Asia about now.
‘They’ ve joined forces with W2GHK's {1 Xpedition of the
‘Month'’ ¢ nterprise and may get an early chance to dlsncnq:-
JY YK 4W1 AC and MP1 QS0s, . Nepal's 9NIDD is
audible on i l,‘_’7()—l4,:!80-kc. single-videband at times,
1500-1600 GML. WANFA schedules YNTNDM Mon., Wed.
and Fri, at 1330 on 14,263 ke., the rare one using QRP a.m.
The cull 9NIME was assigned to the communications unit
of the successful springtime 1.8, Mt. Everest Expedition
with QS0Os reported on 20 c.w. YATAW was tempor-
arily deactivated by a 50-volt a.c, line surge. Near-by
Y ATAK does all right D Xywise using hattery-powered a,m.
from his auto. . VS9ADYV (G3NCP-ZL1DV) is saving
up for his own KWRM-1 and more I3 Xpeditionary work in
such regions as VSOK and V890, A severe sandsmrm
plagued his Yemen venture earlier this vear, ("ohort
VSYAA keeps busy on 14115-14,125-ke. sideband, tuning
14,270 around 1900-2000 GAIL'Y,

Africa — 78510 is the only amateur geomagnetic-seismic
ionospheric-meteorological research station in South Afriea,”’
says WALLDY, That's i rather wide range of research!
..... Club sources offer Africa addenda: 7X2VX
vs the new Algeria prefix on 14,310-14350-ke. vuice
'l(l()—) 200 GMT. . W4BPD taok a well-eurned breather
in Kenyx with \thRR after completing lus Kuropa isle
and Comuros DX campaigns of mid-May. Cus requests
each of us to refrain from seeking more ‘than two Q808
per band per mode at each one of his stops in order to give
more folks fair shots at him. The second QSO i8 permitted if
it will eliminate doubts about the tirst. 1'1.8 $W1I and MP4
Areus muay come next on (rangeburg's-answer-to-Marco
Polo's itincrary. 3V8CA may close down soun in favor
of TL8land, « move that will leave Tunisia tough to tune,

QOceania — WGGALS reports, *KGHRD, I‘ather (lanise.
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is now QRYV on Rota. Another priest, Fr. Sylvan, runs low
power on Saipan us KG6SE and hopes to have a 1)X-100,
SB-10 and 'I'H-4 beam to supplement his t0-watt 65-A soon,
‘I’he hanpdu (oast Ginard station also has ham activity in
prospect.” WGGALS enjoy ed Saipan DX peditionary sport
with Ks 7GCD 9107 and KGGALD in late Mareh , .. _.
KHGEJM (ex-WOABY) is Li it up DXwise with a 328-3,
’% 3§ '\Q and TA-33 \vlurhgxg ‘*As far as I cun tell, I'm re-
“eiving the full benefit of « mountain ‘antenna tower’ 535
feet high.” . ... _. In January KHAEYT accompanied a
detncthnt to Mili atoll for the removal of hazardous ord-
nunce matericl. Hence, KHAEYT/KXG6 action wi 1th an H’I‘-
7. 2B, 14-Nle. dmol(, 21-DMe. cube quad and 2.5-kw.
generator, “\We operated from a little grass shack in t,rue
12X peditionary fashion and scored many \vorld-\\'idc con-~
tacts,” WI1WPO notes that Mili is an anchor atoll in the
Ratek chain about 400 miles smnhmst of Kwajulein and
counts as Marshalls . _ . _. _ KZ5LC writes that VRAAC
ls in the (lanal Zone area for hospitalization and surgery.
“Floyd's XYL is with him and we have arranged schedules
with the Pitcairn people und their VET7 friends.” KZ5SLC
likes to greet amateurs passing throngh the Canal and he
invites advance notice from imminent visitors. ‘*“I'he more
advance the notice. the better the reception,” xuarantces
Len “VYRAICU will be vun Guaduleanal unother
twelve months or 30," learns K7SVO. ““He works 20 cx-
clusively with a ground-plane und 70 watts, \R4( B is
permanent resident there who operates 15 and 20.° -
! rom W7QYA, recently returned from global ]mlrnr‘\s

“KMEDC, liceused in March, uses a I)\ 60, 8X-10 and is
hnmurmng mturmred in single-sidcband. te's a Nnn tech-
niciun at Midway's radio-T'V hroadt‘nst station.
WIKECH advises that K1KSH will be touring Pucific areas
for six months or so with » (lobe Scout and crystal for
T010-14,020 ke. Gury's wanderings commence next month,
pussibly bevinning with (iuam, the Marianas, some VK9
spots and thenee to southeast Asia, perhaps . — . _ . _ Club
journals provide more Pacific patter: VK9LA, who should
o strong till December with his HT-37, 24 and '1'H-4,
reports a new Cocos local readying for a DX debut.
KHAFBJ (ex-1S508Q-X W8AS) gets over to Chichi Jima
and Saipan (KG63X) now aud then. [KBts B and
EPN audit 1-,275-ke, s.s.b, signuls (ul]:susl.cntly at 0300~
0600 GNMT, . FURAG likes 14,001- and 14,100-ke. e.w,
at 0800, If you speak Irench vou might ecatch four other
FU8s on 7-Mec. phone. . . . ZL2WS kets into the U8,
{\;ﬂ:{ldy on 3805-ke. sidehand with a 15-ft.-high dipole Down
Inder,

Europe— SVAWL defends the use of “C*Q DX by the
W/K gang, *“*Some feel that ealling ('Q ll}\ is stupid. ‘I'rue,
it may not have much meuning from places where almost
any return call would he DX unyvway, but for U.S. hams L
think it's a goad idea. From my c¢nd at SV@WL I then know
that the caller is listening for weak signals rather than auy
!m- Rlow across town.” Oh, Jeeves doesn't frown ou all

CQ-D)Xing, We heartily recommend it in some eirenme
stunces such as dormant periods on DX bands. \We'll even
cast. a vote for automatic W/K CQ-DDX muchines on 28
Me. these sunsputless days. But we do hold that the State-
sider who habitnally sencrates large QRAM with CQ-1)Xs
on a erowded band with p]Lmv of DX already coming
tbmugh is a lid with a capital ““I..”" And this is no subjective
opinion — it's the cunsensus of vears of mailbag comment
on the siibject . _ Don’t panic ahout signals from
SM7TARU on c.w. and s.s. b., 80 through 15 mcters, June
Yth-16th, I't's a special eall assigned to a station ut the Re-~
gzion | International Amatenr Radio Union Confercnee in
Malmo where Sweden’s 8SA wus host . — . _ . _QS0s with 20
SM6s will qualify W/K/VE/VOs for the PRONTO certifi-
cation issiued hy Otterhallans 19X Klubb. Consult SMG6CLU
for details .. . _ Hay, the 1963 WALDC (Worked All
Burope DX Contest) comes uff on the 10th-11th (c.w.) and
17th-18&th (phone) of nexr mouth. 1t's usually a lively affair,
80 mark vour calendars accordingly and we Bil su;:ply a con-
densation of participation pqmml.m in August’s “llow's"”.
Meanwhile you might rush three International Reply Cou~
pons to DARC (Germany) for an airmail bateh of WAED(!
log and summary sheets, _ . _ . ~ KOUNY of the F7T0AC
brigade is awaiting his own ¥7 sutfix, and W3AZR tells us
that KOKLD soon will sign DLSMY with 500 watts and a
Super Pro on 20 and 40 c.w. ._._._ SP5AFL rclays
HP2ADK'S request for U1.S, correspondence in Lithuxnian
and/or Russian on the subject of amateur radio (sew
“Where™y ., _._ VE2BAG, visiting (i3CQV in March,
was delighted to have a solid QSO with his XYL and kiddies
who mudulated VEZLY I'he Dame of Sark has
given (G3PAL & Clo. pe rmnsnon o operate (AC3PAI/n on
Sark isle from August 17th to Septemnber Ist. John spevities
«.w. and a.m. intentions on 10 through 80 meters. Ten watts
also will he available for 160-meter 1DX openings, if any

.. “L q}nau be visiting Canada and the U.S.A. in July
and “Aus gust, notifies (+3HS-VIK2XL, formerly APS5B-
3P3R/VA-SUIIS-VU2IIS. 1 will be traveling alone and
would very much like to meet some American hams during
1y holiday.” David expects to hit Buffalo armmd July 24th,
then New Jersey, New York City and ARRL Hq. .. _.
Those (iDEUW chaps from (lambridge (. scured almost
a thousand QSOs this spring but failed to flag down any
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of the many W/Ks they heard on 160. That U.K. 1.8-Me.

10-watt power limit is a toughie . ... _. Club bulletins
udd Continental notes: (2RO is saxd to be slating a San
Marino thrust for September. . . . Guernsey’s GC5ZC has
a sideband outfit on 14,270-14,280 ke., 1130-1230 GMT.
OYI1R lurks on 14,010-14.020-ke. e.w. around 1130-

1430 GMT. Roumanian DXers are reportedly con-

templating a ‘%A DXcursion.
by the Spanish society at the Senlle Fair this spring. . . .
LAILG/p anticipates another DX-laden year on Jan Mayen

. (GC2AAOQ of Jersey schedules W4NJF, 14,110 to 14,300
ke,, vn Wednesdays at 1215 (rl\IT The first buropean
QbO for W6ERS was UIAP ‘way ‘back in 1936. Vern re-
'l'vxt_‘lrr worked Alex aguin, a quarter century later, as

South Amerlca — PJ2AF, who piled up some 1000 con-
tacts in this vear's ARRL DX Contest, tells Hq. staffer
WIYYM, “This was probably my last cnntest ,as PJ2AF.
In the fall I return to Vu-guna and retirement.” His main-
fand address appears in our “Where'" commentary .
WHADI liked visiting the [X gang in Quito where umateur
radio enjoys a good press. Guayaquil's El Telegrafico gave a
recent picture-proge spread concerning QSOs between HC2-
LF und W2VZQ . _. _, WA4AYX is spending the sum-
mer polishing up his high achool Spanish on 15 phone.
**AMany of the South Americaus I work say I'm their first
U.S. QSO, for they speak no English. Necdless to say, QSL
returns for such QSOs are excellent.” . _ . _. CEps AB,
14,040 ke. at 0100-0200 GMT, and AC, 14,053 at 0200- 0300,
are delicious Kaster morsels communicable.

Hereabouts — VE7BBB responds to our recent query
about Mexico's C'ozumel island, pointing out that XESFL
({XE2FL) was on 20 phone from there in April . _. _. Ex-
VP1AA gave us interesting thougiits on Utila, an island off
Honduras, in a past “‘How's.” WIIKE forwards information
that HROEB, a Methodist raissionary, now is active there.
(G3NJB quotes Eric, '‘My only worry is the effect of such a
rare prefix when I open up! Another problem just solved —
the Synod just bought us a power plant.” ~ L will
be uperating for cightern months as VP7BC,” states
WACNS. “Mostly 15 and 20." ... ..._. WIGLT becomes
WOGLT/KL7 for a few months while enzaging in Alaskan
survey work. Tommie hopes to squceze in some flights as far
aficld a8 Tokyo » -, .. . WSYGR wrapped up il 88 Ohio
counties during spells of puor DX conditions . _ . _._
4WHN 6THN and 9AMTF can till you in on details Loncern-
ing the International Ham Hop Cinb, an organization dedi-
cated to fostering exchange of p(‘rsonal contacts and hospi-
tality among hams visiting and visited . _ ., _. —~ W3HNK,
at leaat temporarily, has swapped traffic skeds for DX dig-
ging, **After being on the air for years I've finally becn bitten
by that DX bug!” \When those luropesns and Africans
break through on 80-meter traflic nets, many a trattic hound
prabs for hir DXCC Countries list . K5JVF wisely
prepares well in advance for the autumnal 160-meter sea-
won. His new vertical is spraying nicely on %0 and 40, too
VP2MYV enjoys the loan of VP2MC's Globe Scout
while the latter vacations in Fngland ._._. _ Now local
Jdispatches via the elub journalists: 6YABL, formerly
\’P5BL likes a duily dally on {4,270-kc. s..b., 1100-1200

CeMT, FM7TWQ, 14,125-ke. aulchaud schedules W4-
OPM. 14,960, around 2000 GMT several days per week.
... KP4s AET AYI BBI WD YT, K4PUJ/KP4 and W3-
KID are new members of DXCPR but heavy outside
business caused KP4AQQ's resignation as secretary. . . .
K4IIF gamely follows lirchall W4CKB as editor of Florida
DX Club's D X feport, assisted by W4QVJ and KiGRD.
W4LVV is club chairman, K4TML vice-chairman, and
W4GQS activities manager. . . . ¥ST Contributing Edi-
tors W1s FZJ and HOY swpell their v.h.f. pursuit with spee-
tacular 160-meter DX sorties. . . . NCDXC brass now in-
cludes W6EYM pres., K60OHJ veep, W6CBE sccy.-treas.,
W68 SC and KRS directors, WAGTGY «d., sand W6KG QSL
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EATURE was exhibited

VR2DK’s c.w. and a.m. signals, already familiar to the
DX gang, are now to be supplemented by s.s.b. output.
Owen runs 150 watts to a 3-element rotary.
(Photo by W7QYA)

mgr. The club’s monthly D Xer editorially protests DX pedi-
tionary use of phone under marginal conditions for sparse
Q508 when use of c.w. would really move thmgs in high gear.
The gripe makes scose. Fven astronaut (‘ooper had e.\v.
working abourd Faith 7 — just in case. . . . Wts AM SIA
BYB and K6VVA head the NCDXC band-countries listings
with 1018, 988, 899 and 808, respectively. Good to sce
Western Washington DX Association’s DD X ‘Northwest back
in orint under W7JPC's wing. . If you’ve been ignoring
straight a.m. DX lately you ma.v "have missed convenient
0808 with HLOKH, UAs YKTH PEFG, UBSLV, UW2BY,

VS4RS, VU2PP, ZDYAB, #KIAR, 9M\2s GH and U,

all declared workable by WORBI.

Ten Years Ago in “!Iows DX?" — The distasteful
suhjcct of DXCC *‘cheating” comes up for discusaiun in the
July ‘53 leadoff commentary. ('rime sumetimes pays—-
but only temporarily . . . _ Reports from [4-Me. c.w. cor-
respondents deal with HEQLAA Tneste s [1BLF, KT1UX,
LBs 6XD 8YB, MIAB, MD5GO, MF2AC, MI3s AT v
US, 0Q5GU, SUs 1GG 1SS 288, VKis BA "HM RL, V§2-

L)H 705VS, ZS8MER and YS4AR _... . Twenty s phone
favorites appear to be EAGAR, KFSAA, KI6GFAA, MISKE.
OQ5FV, VS2DF, YI2AM, ZD18W and ZM6AA _. .. _ The

best on' 15 c.w. are FUSAA, VS9AP, ZD9AA and 9S4AX,
while 21-Me. voxce specialists specify MP4BBD, ZS7C and
others ... _k Korty~c.w. morsels include KCGQY KW6RB,
LUs 3ZO 420 57,0, VKIAF and. WVPLI/}\GG v..~ The
gang is discovering how tough it is to compete with the
SWBC bedlam on 40 phone, but CN8FS, KA8AB and KM6-
BG manage to. work into North America notwithstanding
Kighty c.w. produces CN8S8EG, FF8AG, HB1AG/HE
and ZS3K, mainly because of the 3.5-Me. missionary ctiorts
of Ws "QHH and 4BRB _. .. _ Not much on 10 phone these
days (oris there?) but VP1GG and ZP54X are new countries
for many 28-Mc. holdouts ... ._ .. Miscellaneously, the
Kritrean prefix changes from MI3 to T2, and SV5UN of
Rhodes becomes SVOWG. AC4 AC5 and ACSH pre-
fixes for NLARS usage create exciting confusion off the low
edges of our DX bands., . . . KF3AA of Fletcher's lce
Island, operated in the arctic by Ws 2PGG and G6HIK,
does lots of DX and traffic business these days _ . . . _ Jeeves
really flips while trying to dig a Q{)ust Quiz answer, ‘and the
“How's'' picture parade is joined by shots of kingpin phone
Xer PY2CK, YV5FL, ZL2AV, W2A0S/KG6 and D
queen WIMCW, lDE-?—‘

e Strays “§s
NQTICE

Change of address
Fffective July 1, 1963, our address will be

The American Radio Relay League, Inc.
225 Main Street
Newington 11, Connecticut

The radio store reterred to in the Stray on page
26 of June ST (‘This is True) is getting back at
us! It is directing people who come into the store
looking for CB applications vver to the American
Radio Relay League headquarters.

Mert. Sayre, W5HZU/AWS5BUO, retired last
mounth with 35 years' service with the New
Mexico Military Institute. Mert unhappily points
out that the NMMI Club station, W5ZM, may
have to close up shop now that he is leaving, un-
less someone in the Roswell area would like to
pick up the duties of trusteeship. ‘The cadet oper-
ators of WAHZM have consistently earned traftic,
emergency, and other public service awards over
many years of operation.
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CONDUCTED BY SAM HARRIS,* WIEZ)

I was talking with Hal (W1DDF) the other day.
In sddition to the sideband problem, the spo-
radic £ problem, the meteor-scatter problem, the
moonhounce problem, and the state of the band
problem, we spent some considerable time on the
“gtates worked’’ problem. Now this may not
appear to be much of a problem except for one
thing — most of the listings which purport to
chronicle the accomplishments of the fraternity
do 80 on 4 ‘“from-the-day-one basis.” 'That is to
say, if you are a country worker on the low fre-
quencies your accomplishments since the end of
the last war are listed. You muy not even have
been on the air in the lust few months and it may
be that your next-door neighbor has accomplished
miracles in comparison to what you have done in
the last year, but due to your aggregate total, his
listing would appear to be the result of consider-
ably less effort than yours. Or it is quite possible
that vou have operated on the 50-Me. band and
have worked a total of forty-seven and one half
states in the lust six months. You will not be listed
as a great DX worker on 50 Mec. because during
the last ten years, your buddy managed to amass
a total of 48 and got his name in the “States
Worked”” box.

Truly, the listing of the states worked over a
period of time does represent accomplishment but
it also represents the unassailable wall to the
newcomers. Hal suggested that a listing of the
top operators in the current year would be of con-
siderable interest to the currently active members
of the v.h.f. fraternity. At least, & compilation of
such a list would indicate where the optimum ac-
tivity was and where the best openings and propa~
gation paths have been for the past six months,
"#P. 0. Box 334, Medfield, Mass,

WIHIV assembling the combination
128-element 420-Mc. beam/64-ele-
ment 220-Mc. beam at the R.S.V.H.F.
Society.

July 1963

After pointing out to Hal the extreme difficulty
in processing information of this sort and receiv-
ing assurances that he would be perfectly willing

o0 u#id in the horrendous task, we decided that the
best approach was to ask you if you would be
interested in such a program. Naturally we cannot
publish a list of everv operator in the country
who has worked more than two states since the
first of January. We would undertake, however,
to process the information to the point where
we could determine if it was in fact an unpublish-
able list and would then cut it down to & maxi-
mum of one hundred stations or the equivalent
of the two top operators per state.

We cunnot publish any list at all, of course, un-
less you are willing to send in your accomplish-
ments since Junuary 1, 1963. The first list of states
worked should include all states contacted in the
first six months, including those worked on the
last day of June this veuar. Bear in mind that this
list should only include those states which you
have worked and can get confirmed for the first
six months of this year. We are also interested in
vour grand total of states worked and would
appreciate it if you would include that informa-
tion also. Please he sure to state what frequency
band your list is for. Please pass all information
to P.O. Box 334, Medfield, Massachusetts, or
include it on your OES report form.

Attention VEI Visitors!

Late word of interest to 2-meter tourists in VE1 this
summer comes from VE1WB. A relay station has been in-
stulled on Lutz Mountain, near Moncton, New Brunswick,
giving 2-meter coverage over a wide area. The station
wonitors 144.4 Mec. (8022-ke. crystal times 18) and repeats
what it picks up on 116.69 Mc. The relay receiver tunes

fairly broadly, so anyone close to 144.4 should be uble to

85



VK2ZCF, highly active VHFer. Equipment includes home-
brew 1296-Mc. gear which to date has worked
60 miles groundwave.

trigger the system. Though primarily iutended to extend
local aperating range, the relay station may he pressed into
servire when the 2?-meter band is open to the States, Re-
member, you transmit on [44.! and listen on 146.69 Me.

Paramps for 420 Mc.

If yon have heen waiting for information on how
to build a parametric amplifier for the 420-Mec. band,
you have vot been wuiting in vain. Three groups nre
presently working on their different upproaches.
K2CBA and company have one going which looks
like a winner. Jud is using & converted Western Klec-
iric 'I'D-2 for the pump source at approximately 4
kMe. This deviee provides a crystal-conirolled
pump signal with excellent gain stability. and can be
purchased for @ modest sum. Jud and Wayne
(W1WID) are preparing an article on the couversion
details of the TD-2 and on the construction of the
parump. This group ulso has a kw. final amplifier
using 4-1X250's under construction, on which they
promise an article in the near future.

WI1FRR and the Sudbury Radio (‘lub have a 420-
Mec. paramp running which utilizes a solid-state
pump source. This pump source is home brew wnd
is crystal controlled for maximum stability. Can-
struction details for this unit are promised but a few
intters to Freddy, WI1FRR, might stimulate some
uetion. Both units are showing noise figures in the
1.5 to 3 db. area and are giving on the uir improve-
ments of from 6 to 10 db. in signal noise.

T'he third amplifier group is headed by Frank
Vernon (W1EHF). His approach is to use an N-
hand klystron pump source. This is the situplest
approach if you have :ecess to Ne-bund waveguide
components. All three :unplifiers use a quarter-wave
coaxiul tank circuit4oaded by a varactor as the basic
armplifier. They differ only in the mcthod employed
to excite the varactor. More details next month.

50 Mec.

Lima, Peru, is on 50 Mc.! OA4DE writes ns that he and
four other hamsin Limu inamely OA4FDM, OA4PZ, OA4HC,
and OA4INKOQ), operate six meters almost every evening.
Hecause they work during the daytime hours these fellows
can get on the air only nights and week-ends. Average
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power input is 40 watts, although Marcelo, OA4DE, is
working on a 90-watt transmitter, hopiug to have it on the
air by mid-May. Marcelo also ses: ** We will in the future
listen on 50 Mle. at noon and afternoon hoiirs when possible,
and hope to work some rexl DX, Probably will have to wait
some years more but we will be trying.” From the looks of
the reports following yours, Marcelo, | don't think you'll
have to wait too long to work DX. Thanks for the iuforma-
tion, I know all of the v.h.f. gang will appreciate having
the information,

VP7CX is getting to be a regular on six meters and the
other dav, during a ()S0) between VP7CX and W1RT, he
told Sam that on NMay 8 he worked VE4NA and VEAGX
making a “first” betweeu VP7 and VE{! lands. Hal also
wnentioned that at that time lie had already sent out more
than six hundred QSLs since his lirst appearance on six
meters. s Les, K4RNG, sez: " FG7XT, John Weegimont,
broke the ice on SBaturday, May 4. “waking contuct with
dozens of H0-Me. enthusiasts and giving ont (iuadeloupe,
I'rench \West. Indies. for the first time on six meters.” Les
{K4RNG) sez he's still looking for KV 1C!Q) out of the Virgin
Jslands but *‘no seap '’ an yet: and he mentions wild band
openings on May { when twenty-two states were in, May 2
when 18 states were in. and May 3 when 14 states were com-
ing through. A report from WA2S8AZ ses that he copied a
X in Uruguay who was testing in the phone portion of 50
Me. Also reports of activity from VP5 land from WA2PWI.

Rirmingham. .Alabama reports through Nan, KANGD,
that the *“miracle has happened on six meters.” First open-
ing there was on April 26 into 3 land, then on the 27th into 2
and 3 lands. On May | the band was open into Birmingham
for twelve hours with all call areas except t-land h ard,
Ma\ 2 the band was oven for about (8 hours with 1, 4,
3, 9, ¥ lands heard and worked. Mav Y onee again m opened
up. and for locals who needed it, the hard to work state of
Louisiana was available, Nan ses that everyone ix getting
thetr rigs in gond working order, the old timers are coming
back to six meters and activity has never been so good,
even for [ocal rag-chews.

Mobiles are ulso wuthering foree in the aren with WH0OGT,
KANGD, WALAWS, WALINS, WALCCV, K4CTB, WA+
BEEE, WAHHMM., WA4IQP, K4DJR and WA4BQK all
mobile at the present time. l.os (iatos, (alifornia and
WHYKS report openings on May 2. 3, 4, und 5. On the 5th,
ole ke, VE7AQQ and VE7AGZ were heard and worked by
the tis, as were Colorado, lowa, Nebraska. New MMexico,
Arizouu, Pennsylvania and Massachusetts, KGHCP worked
WAHGE for state number 47 and W6YKS worked KTOFIT
and K7VAE in Arizona for a new state. Both worked with
30 watts n.b.fom. fron the Culifornia end, K6QHC got
WOHCE and K1PBE on s.8.b. John mentions that both c.w.
and s.s.b. are growing in his area. und that when the band
is not open the hoys are working on thetr rigs.

Delaware, K3IKEQ that is, reports openingg on April 2t
and 27 and 28 with 1=, 8x, ps, 58, VE1, VISt and VP7 coming
through. Sam has completed his 6 and 2 s.8.b. rig running
180 watts p.e.p. there’'s unother one for the sidebanders
to wateh for on each band. Florida eiperienced a nuumber of
npenings and those Lexrd by Kris. WA LGDC oceurred on
April 16, 24 and 28, and on May 1 through the tith. On April
21, KP4s stole the show. On May 2, 1| stateg and Puerto
Rico were worked and ten others were heard. May + a num-
ber of K1’4s were worked aud Kris heard VP5BB working
the Miami gang. He also heard VPTCX. A side note from
Kris mentions that on May 6 he watched TGBOL 'I'V from
Cuaatemala for two solid hours. At Lort Walton Beach,
Florida, W42GS worked XEIOE on April 24 (that's the
first. we've heard of Rusty this season) and on the 27th
worked VE3CVX of Toronto.

In Glen Ellyn, llinois, KOCNN and KYYEN had their
shure of openings from May 1 through the Yth, the 4th and
Ath being the only days with no openings. During this perind
Joan and Dave worked Maine, Florida, Colorado, South
Dakota, Montuna, New Jersey, Massachusetts, Rhode
lsland. New Hampshire, Vermont, Oklahoma, Mississippi,
‘Texas, (ieoryiz, Tennessee, North Claroiina, Virginia, West
Virginia, Maryland, ¥Wyoming, plus two f'uerto Rico sta-
tions and a VIl They heard but did not work, Alabama,
Towa, New I\Iem'o Kansas, Louisiuna, Nem York, South
Carolina, Connecticut and W a,qluupttou D.C. In Evanston,
lllinois, KOYTI and WAIDEKNM in Oak Park noted the
opening of May 1. CGerry, KITYH, se» that s.s.b. seeius to be
doing best, although strong a.m. and c.w. are holding their
own. He heard and copied 100's K5AKY ovn RTTY al-
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muuw LA ¥ 970
Xox30
WAHIQ. . ..489 S s
W4HHK.. . .. N w50
Wdiry K4 9 B10]
WAHZX1, S A LH1o0
W4 WNH. 3

W4NMIK,

SESEES

WOALLU .
WIoW DD,
WOBEFR. .
WUILHD.
WOLEFE.
WUSAT ..
W m;uu
WURUF
W Ul\l() X!
WwWuole
W ‘)l NC
KOLLUE

KAYUX. .. I
WACPL, . IX
N4V WH . Ix
W4MDA . .17

ST O eI SITLEMT S

ALLINUI NIRRT K XLLLTLE T JET~ T T AT L F X L LS LEHK T~ iT~| L XX

. WOLNT,
WS5RCL. .. .. % 1280 \\ VI e 1
W5FY7 1275
1360
9 1150
Y 1300
7 1300 ) p
5 1000 6 (1100
3 1200
20 H60 4 =00
16 700 9 1330
13 1300 51340
A 1 635 T 950
12 1390 7 790
e 1250 5 1300
.11 1180 51340
AL 620 713580
Ao 745 0. 1 uis
1] 1200 VRTES.. 1 365
WEBEP. L. Y 1000
WAIKDZ. .. .. s 5 KHEUK.....2 ¥ u540

The fgures after each call refer to states. calt areas
and mileage of best. DX,

though he could not ket through by that method to KSAKY.
Two watts just wasn't enough to push the RTTY through.
However, he did make it on s.s.b. and received a good signal
report, Gerry ulso noted an aurora on the night of April 30
when he heard and worked a number of Ohio stations and
K@DTA (heard on s.s.b.) in Minneapolis. K9FNB, WA9-
C'WZ and K9BDJ all report openings beginning on May 1.
Out, in West Baden Spring, Indiana, WA9GRK, who has
been listening reocently oun 50 Me. on a transceiver, sez that
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50 Me. must have been vpen on May 1 and 2 because “I
hewrd something!" After hearing nothing since Kaster, the
first stations he did heur were in South Dakota, Nebraska,
Florida and Texas.

lowa is represented by reports from WODRE and WOPEFP,
John, WWDRE, sez that on April 27 the band opened up
with New Jersey, Pennsylvania, 2 few 8s and 4s coming
through. Band was very erratic and only two stations were
worked. Jim, WAPIFP reports the opening of April 28 when
he worked 28, 3s, 4s und 8s plus VE3AGU. First opening he's
heard this season, On May 2 he worked KP4AAN two way
s.8.b., and has two new states now on s.s.b., Delaware and
Montana. And out in Pittsburg, Kansus, Dave, KGRWC,
ses that “the spring rush is here — worked 43, 3s, ¥s and
3x since the tirst of April.”

An interesting letter received from W5JI'B in Louisiana
concerning his maritime mobile operation. John comments:
‘*Wanted to let. you know that the low-power gang has fun
too! My job as a Raydist operator abourd ship feaves much
to be desired in what idle time 1 ocearionually have. There-
fore, on the last trip ont into the Gulf | decided to do sutue
hamming. Grabbed my buattered Sixer, the collapsible 3-
element beam aud 25 feet, of coux. I lashed the beaui to a
boathook and installed it atop the gulley (all of 15 feet, highj.
Fired up the Sixer on May 1 just in time to hear the end of a
beautiful band opening. One rontact was iade with
K9UYK. The next day (May 2) brought a large surprise.
The peanut whistle got out like great guns, provided we
eonld hang on to them with the regen receiver. We called on
50,490 and listened above 51 Me. for any calls and to my
astonishment that system worked very well. By May 8 we
had made over 50 solid eontacts in 14 states und 6 call areus
with some poor reports and some excellent reports and had a
bang-up time to boot.” Thanks for the interesting letter and
information, John. Let us know how you procress along the
sutne lines.

K3LIR, K3PRN and K3QOM all report. from Maryland
coucerning the openings of April 27, 28 and 29. K3QOY
heard 4s and 53 on the 27th; K3LIR noted the opening of
April 28 to the West: INRIPRN caught the tuil end of this
sutue opening but heard N 51Y N aud VE11B. Massuchusetts
is represented by K1V PT and WIHGT, Bruce, K1VPT, ses
that a W5 was heard ealling CQ on April 21 but “that was
it’’; and on the 27th he reports an openinyg into Michigan.
:Ralph. WI1HGT, reports that with his 4 elemrents 14 feet
high he heard all U.S. call areas, VO, KP4, VP7 and 1G7
during the lirst week of May. (Pretty poud from the lsast
Clvast sesz 1)

Out in Detroit, Michigan, WA8SDZP heard his first open-
ing of the season on April 18 when he copied New York,
illinois, Indiana, Qhio, Tennessee und VE3s. in Uak Park
WASBYL heurd Florida and ‘'exas on April 28, but May |
was the big day for Larry when he cupied ten states with the
beum pointed south. WSHFEFA of Bloomtield Hills reports
that during the May I opening he managed to work Kansus
and Missouri with 2 Halo antenna, and that 5 watts pro-
vided an 36 or better signal report. K¥JWN and Kol'l’C in
i arrisunville, Missouri, noted openings on April 20, 21, 23
and 27. Larry heard New .erscy, Pennsylvanin, Virginia,
North Carolina and Delawars on the 20th, and Florida on
the 21st. Bob, K¢I'PC, noted good groundwave on the 21st,
afew W2s on the 2ird; and on the 27th, Rhade Lsjand, New
York, New Jersey, Pennsylvania, Delaware, Virginia und
North Carolina were cowing through. Also heurd West Vir-
ginia, Ontario, Virginia. New York, New Jersey und Penn-
vivania on April 28, Bob sez that none of these openings
could be described as solid as ull signals were rapidly in and
out. {n Buffalo, New York, Touny, WB2FPZ he:urd his tirst
touch of six-meter skip un May 1 when he henrd ever
urea except 6 and 7. During the first few days of May
worked Kansas, Florida, Alabama and South Caroliny with
7 watts to a 5 element beam. WA2VOK reports six meters in
good shape during the last week of April and an opening on
April 30 ta VE4 land. Pennsylvania received 1ts portion of
*skip’ according tu W3BWU and K3PIE. Ed, W3BWU,
sez that 50 Mec. hax had its best start ever. On April 25 it
gtarted out with VE4NA. Then on May 4, Kd got ¥G7XT for
country nuwber 15 on six and on May § he worked VP9WB
for country £16. In between these cuntacts were others with
VP7CX and KP4AAN, KP4ABN, KP4AGN, KP4ASN,
KP4AST, KP4RIC und KP4BIU. Ed sez he has heurd
rumors of KV4, VP2 and VP5 on 50 Mec., but nothing
definite. K3PKE reports numerous 4s and 5s on Nay 1.
ln Sioux Falls, South Dakota, Bill Smith, KSCER, noted
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220- and 420-Mc. STANDINGS

KQITF...... 8 3 515
40 KHEUK ... 11 2540
450 VH3AIR..... T4 450
450 VF3RPR....% 2 300

WIRFU. .
W2A0C. .
{2AX

3

MU g

o

R A N E A R X235

K2KIB i
W2LRJ. .. b
W2EWT D12 4
SNTY. (12 5
3P 3 4
5 2

WSk 3
K2UUR i
WARH 3 : 4
K31V i K3OLK. . ... 9 4
W3IYY 4 KIEOF, 116 34 250
W3IZI. .1l B 1 bue
WIKKN 1 PR
W3LCC 5
W3TZD 5
WARUR 5
WaUIG 5
WAZRF 4
g -
AR W5EAJG. ... .5
WATYR 5 N EKT[Z -
WHAIG. . 1050 WSRC
WARCI . | 700 WASWV
K6GTG. . K6GTG. ...l 1
WEN MU
WANLZ. . W7LHL. ..., 2 1

KRAXU. . .

WRHCC |

WRHRC.

WRJLQ

Ml oLV e Mdde U ~ B D

WANRNM s ¢
‘RPT. 6 3
WRRQT 6 4
WRTYY 9 5
WRUST R
WYAAG .. ..8
KIOANAT. ... .. 7
WYGAB. .9
W04I 6
KYUIF, ..., 6
$ KOITF ..... R 158

‘he figures after ea(‘h call refer 1o states, cail areas
and mileage of best DX,

skip on Alay 1 to North and South (“arolina und Ceorgia:
May 3 to the enst coast; May 5 to eleven different states;
May 8 to the east; May 7 a very slight opening; May 8 to
Michigan., New York and Tennesee. Rill is open for skeds
any night or early Sunday mornings, so if vou're interested
in working South Dakota get in touch with him.

Tennessee #nd Doce, K4PZT reports working CO2X.\ on
May | and having a contauct with WHMMTP/mobile in
North Carolina for about 20 minutes on the same opening,
followed by a contact with VIZ1IB later in the day. Other
apenings on May 2, §, 6, 7. 8, and 9 netted Doc contacts into
about fourteen states plus VE4MA and VP7CX. K9HBT in
Wisconsin noted the auroral opening of April 30 when 8s, Ys
and ¥s were being copied and also wentions that on April
2%, gix meters apened up far hiw to 1, 2, 5, 4, 8and 4 lands.
An opening that [asted for several hours.

*Ever since Uctober 1062, K4(GiRY and W4KXQ have
been active on 52,6 a.f.8.k. RTTY .md we know that for sure
this was the first real activity on 5 iu Virginia. t'he result
was a two-wayv Q30 night after night. We would be glad to
aked anyone interested in working some RTTY DX on either
52.6 af.s.k./f.m. or H0 Me. ad.s.k.;a.m.. as we have both
modes. At present, activity has grown to a total of over a
dozen RTTY f.in. stations nn 52.6 Me. throughout the state.
Equipment at K4GRY is & model 15 page priuter, 4 model
14 t.d. and reperforator, W2JAV t.u. and s.f.o. regenera-
tor, & link transmitter-receiver for f.m. using a beam, and a
5894 in the tinal. W4KWX has somewhat similar equip-
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ment."" Nice to get a report concerning RTTY from Clevrge,
K4GRY, and hope he continues to report progress.

144 Mc. & Up

Two-meter operstors are slowly and consistently building
up their states worked total on that hand with the aid of
meteor showers, xurora, tropo openings and what have you.
Our good neighbor Ted, VE3BQN, made it with K4IXC in
Melhourne, Florida for state number twenty-one and the
first ("anada/Florida contact on 144 Me. John, KAIXC, ses
that Ted had a fine signal in Florida during Lyrids. Heard in
Florida but not worked during the Lyrids were VW8SDJ,
WaRFB, WoOLL, WHF.J, W3GKP. During Aquarids JJoha
worked WIISM, WIMEH, W9OLL and W8PT: heard but
not worked were WIMNMN, W@BTB, WOAAC and W4FJ.
Some good tropo openings into the Ciulf states were noted
at K4IXC during April; and in early May, an opening into
Georgia and South C‘arolina, John sez ‘lots of state-wide
activity here in Florida; mostly phone, some c.w.” The May
4 contact with WIMEI hrought his (WIMEI) states-
wurked total up to IX states, including 6 call areas and a
distance of 1000 miles. This is the farthest contact to date
for Ken, WINFEH, He is anxious to hold skeds for the August
shower with states to the south and west. so those of you
who would like Clonnecticut on 144 Mle. get in touch with
him at his home QTH. Ken’s rig consists of a pair of
S('8300A’s cunning 8 full kw. into a Telrex 8 over 8. (‘on-~
verter uses nuvistors into receiver with erystal filter. Dallas,
WOAAG, reports: “Yours truly has one of the coveted
K4IXC QSL cards now, due to the good graces of John, my
first meteor scatter attempt and the little ole 100 watts.
That takes care of the south east quadrant of the UJ.S.A.
and makes state #35 for me. Ciuess 1'd better get busy with
the north east area and try to pick up the four I need up
there, Delaware. Vermont, Maine and Magsachusetta.” All
right, you scheduleers, get. in touch with Dallas, (*edar Rap-
ids will soon show some 432 Me. activity according to
WAIAAG. Seewus that WABDZH (ex-\WIOEV) has a rig in
construction ending up with a 4+ X250 driven by a 3C:X100A5,
and is using a 13-element vagi. Antenna at W9AAG is a 40-
element contiguration, and he ix using a pair of Motorola
cavities, 2('39A doubler from 216 into 2('39A straight
through. Converter starts out with 416B into 6AM4 and
IN82A mixer.

WAREFB sez: “Not much activity in this area (Mitehell-
ville, lowa) on 144 Ale. during the past several months. It
has heen so long since I have heard a good tropo or surora
opening that | have almost. forgotten what they sound like.”
{Aurora openings in particular have been scarce recently.)
John goes on to relate his activities of the past year on 144
Me. and heading the list is meteor scatter skeds. He has
heard **pings’ from W3LML, pings aud calls from K5TQP,
W7LEE, W7FGG and K4IXC and almost made it with
W4VHH. On August 12, 1952, after a sked with W4VIHH,
John pointed the be:un west ta see if W7ITRG was on and he
was “tearing up the pes patch here with pings and calis on
almost every transmission.” The boys made rontact the
following morning making state #38 for WABFB. A sked was
kept with K7IDD May 2 throiigh 4 of this year and contact
was made on the th for «tate nuimber 34 for John. He would
like to imake Maine state # 40 on 144 Me.. so you interested
Mainjacs get in touch with him.

W8ZGW of Bay City, Michigan, reports u two-ineter
upening on April 18 when WS8PIHLI, running 100 watts,
worked WIDAY in Maine und received a report of +-h,
tle also worked K3ANU in Fkrie. Pennsylvania, and W2-
AOQO/2 near Buffalo, New York. On April 19, W8QLO of
Detroit copied & number of 23 and 3z From Ypsitanti,
K8PBA sends news that two ineters was openinto the far
reaches of 9 land on April 1 and was quite good to the west
on April 2. On the (8th a number of stations in 2 and 3
tands were worked. Bob aiso tells ns that VE3AMT and
KREJU are now on two ieter s.8.b, along with W8STX,
News from Nevada and K7ICW notes that the two meter
w»8.b. “‘half jug’” of KTREH is on the air and that K7TDQ
will be on two meters shortly, Al ser that tropospheric
seatter has been better than average during the past wonth
iApril) with 144-Me. signals (s.8.b.1 from WCGCDB in Tor-
rance, ("alifornia, being almost ax good = his 75-meter sig-
nals. A sked with WADGQO was heard by K6GBB in Ukiah,
Clulifornia, a distanee of about 405 wiles. Joe C'onrcelle,
K30BU notes that on April 18 activity was good on two
ieters with many c.w. and s.s.b. stations heing heurd, in-

(Continuecd on page 148)
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Colorado — The KEstes Park Hamfest will be held at
the Kstes Park Masonic Hall, July 6 and 7.

Idaho — The 31st Annual \Wyoming-ldaho-Montana-
Utah (WIMU) Hamfest will be held August 2, 3 and 4 at
Macks Inn, Idaho, There’'ll be transmitter hunts, treasure
hunts, mobile installations, homebrew equipment contests,
swap shop, code contest and special activities for the XY Ls
and kiddies. Free breakfast-in-the-pines for all registrants.
('abins and camping facilities will be available. Monitoring
frequencies will be 3935 ke. and 145.44 Me. Contact Helen
Maillet, W7GGYV, RR #1 South, Box 353, Pocatello, Idaho.

Indiana — The Indiana Radio Club Couneil will sponsor
a hamfest on July I1+4th at the Fairground in Lafayette,
Indiana. Pre-registration tickets $1.50; $1.75 at the gate.
XYL and kids' activities. Check with Jay Strom, K9BSL,
RFD #6, Indiana.

Indiana — The Wabash Valley ARA will sponsor the

‘l'urkey Run VHTF Picnic on July 28. No other info avail-
able, 8o contact Carl Rogers, W9YBN, 2801 South 1144
St., Terre Haute, Ind.

Illinois — The ti-Meter Club of Chicago will hold its
annual picnic and bamfest at Picnic Grove in Frankfort,
Illinois, on Sunday, August 4. Location is on U.8. Rt. 15,
one rile north of U.S. Rt. 30 and five miles south of U.S. Rt.
i, Pre-registration $1.50 via Bowen Finfrock, K9PIZ, 1909
West 67th Street, Chicago 36.

Nlinois — The Quad-Co. Radio Club, Box 323, Chatham,
1llinois, is again host for the annual Breakfast Club Hamfest

July 20 and 21. Transmitter hunts, games, contests, danc-
ing, movies, and more, all at Terry Park in Palmyra, Illinois,
Sponsors expect a crowd even larger than last year's 1600.

Nebraska — The Clentral Nebraska Amateur Radio ('lub
will sponsor the annual steak fry on July 28 at Victoria
State Park. Mobile frequencies for “'talk-in" will be 3483
ke. and 145.35 Me. Make reservations with W@DLM be-
fore July 14,

New York State— The annual ham picnic of the
North Country Radio Club will be held Sunday, July 14, at
the Norfolk Rod and Gun Club in Norfolk, New York.
Work your way in on 2, 6, and 75 meters. Admission is a
piece of junk for the nuction. Speakers, auction and swap
shop will be featured, (funtact Kmerson W, Babcock,
WA2HEC, Box 475, Norfolk, New York.

New Jersey — The Gloucester County ARC will hold
its annual hamfest on Sunday, August 4, at Crystal Birch
Luke in Chapel Heights, New Jersey. Location is 3 miles
northeast of (ilassboro and 2 miles southwest of Turners-
ville. Watch for GCARC signs. (iames, transmitter hunt,
swap shop, refreshments and more, from 1000 to dark.
Check with K. L. Garside, W1KUJ/WA2TDI, 31 Barclay
Drrive, Blackwood, N. J.

Virginia — Bonnies Luke in Lynchburg, Virginia, will
he the scene of the 8th Annual Graveyard Net Pienic on
Saturday and Sunday, July 6 and 7. A flyer with full in-
formation is available from W1WHL, 40 Amos Street, Mt.
(tarmel 18, Counecticut,

e Strays "

W6BMM claims a record for operating porta-
ble. He has been licensed for over 15 yvears, and
vet has never operated from his licensed QTH.
He has operated portable in several U.S, dis-
tricts, including KL7, seronautical mobile, mari-
time mobile - all the time maintaining his
original call. And his company is about to move
him again,

Just like the good old dayvs! K1VDO, W@OAF,
and WAGBZK, who used to be hams and neigh-
hors back in Luverne, Minnesota, recently had a
roundtable )S0), their first such get-together in
40 years.

A convention of Cutholic priests, brothers, and
seminarians who are hams will be held ut St.
Anthony Friary in Hudson, N. H., on July 23
and 24. 'The Hudson Capuchins operate K1QFT,
and a call book has been published listing over
1000 priests and brothers who are hams.

Amateurs in Ellsworth, Muine are pitching
right into their town's bicentcnnial celebration
planned for July 20-27. The Ellsworth Amateur
Wireless Association will operate W1CX portable
during the festivities. They'll work 2, 6 and 75-
meter phone. They've even arranged for a total
cclipse of the sun for opening day, Saturday the
20th. Ellsworth is directly in the totality path of
the celipse predicted for that day. The EAWA
and WI1TU remind us that choice sites for oh-
serving the eclipse will be available in and around
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Ellsworth during the height of the hicentenniul
fun. Club members there will welcome all visitors
and will handle 18 much visitors’ traflic as pos-
gible through W1CX /1.

FEEDBACK

In K2VVL’s article, “AM for Collins,” Junc
(ST, connection point ‘A’ should go to turret
F20A, not E40A as given on page 49, top of
second column,

Ham radio means a great deal to this young fellow.
Dennis Holter, WN6BZL, is 11 years old, totally blind, and
partially crippled by cerebral paisy. He copies 20 w.p.m.
and soon will be going after his Conditional Class license.
He worked 55 stations in 16 sections during the Novice
Roundup, keeping his log on a Braille writer. He has been
getting help with theory and equipment from W6LIK,

WAGGWM, WASHNW, WAGSLCK, and WASKUL.
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Standing in the shadow above is W6HIT. The base of the

rotating pole is anchored in 40 tons of concrete, 12 feet

deep. Not visible in these photographs are other masts
which rounded out the W6HJT antenna farm.

The 100-foot boom of the 40-meter beam consists of a

couple of aluminum towers placed butt to butt and sup-

ported with wire stays. At each element the construction

is as above. Struts are aluminum arc-weided, with no

additional wire stays being required on the elements

th Ives. The el t brackets are made of afuminum
electrical conduit welded to the boom.
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Our Cover

There is probably just a tinge of envy when some
of us easterners make ceracks about how big they do
things in the west, but, by golly, this antenna sys-
tem s big! 1t was originally erccted by WG6IIJT,
bnt was recently purchased by WOVSS when
WOHJT decided to move to Hawaii. The 123-foot
Telrex Big Bertha mast supports stacked 5-clement
20-meter heums, stacked 5-clement 15-meter beams,
a lonely 6-clement 10-meter heam, and the pitee
de résistance -~ a S-clement, wide-spaced, 10-meter
beum. The design and fubrication supervision was by
WGJPM, who can be scen at the 83-foot level on the
cover picture,

Those of you on the eust coast who have heard the
40-meter WOILJT /WGVSS signal know now why it
is so potent!

The driven element is fed with a gamma match, with the

tuning capacitor of 300 pf. mounted in an aluminum box.

The gamma-match rod is 7 feet 6 inches long, 1-inch
diameter, mounted 1 foot from the driven element.

Looking up the tower, you can see the RG-17AU feedline,
the box which supports the butt ends of the towers which
serve as the 40-meter boom, and a host of other hardware.
Individual elements on the 40-meter beam range in length
from 72 feet for the refiector to 62 feet for the directors.
Their center sections are 40-foot lengths of
2-inch ,050-inch aluminum tubing.
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Correspondence
From Members-

The publishers of QST assume no responsibility for statements made herein by correspondents.

STILL MORE ON INCENTIVES

@ I have been a strong supporter of ARRL and all
the fine things that it in the past has stood for.
However, your proposal to restrict voice bunds on
20 and 75 meters to licenses ubove the General Clags
under the disguise of incentive licensing is the most
underhanded thing that you can do to the peouple
that you have been sworn to represent. [t is us that
puy the way of League, and return I expect to have
the interest of my class license appreciated and de-
fended if necessary. You have failed to do this in your
proposal to take me and the many hundreds of
thousands other fine amuteurs off 20 and 75 meters
with this disguise of incentive licensing . . .-—
NISFA/S.

@ It seems that o bunch of stuck-up snobs ure trying
to control privileges that we Cienerals and Condi-
tionals worked so hard to earn. Have the so called
higshots forgotten ubout us and looking for good
times or have these nuts said to their buddies (FCC)
that we don't deserve sume privileges? 1t scems that
vou must have to be an electrical engineer or « pro-

fessed electrical genius. Why did you have to mess -

things up? . . . — W.15B0OQ.1,

@ The Milton Amateur Radio Club unanimously
voted disapproval of the proposed restrictive licens-
ing bill the directors have sanctioned. The member-
ship wish to strongly oppose uny changes in the
current licensing. In vur opinion, the proposed re-
strictive bill sets up a caste system which is un-
democratic and does not conform to the spirit of
hamdom. . . . — Milton Amateur Radio ('lub
(Mass.).

¢ | am opposed to any change in our licensing. I've .

heen 4 haw since 1916 and hold a Class A ticket . . .
— W8QAZ.

€ Incentive licensing wouldn't be unAmerican.
America has given us the privilege to he 1 harn. Let’s
see what we can do for ham radio und not for our-
selves. — W.ASDVT.

@, Personally, I shall resign if your present advanced
license promotion continues. I am happy and satis-
fied with the status quo. I belicve that the aumateur
should be allowed to advance and learn as he wishes
and not be penalized for heing an amateur and not
an electronic engincer. Your membership better he
opened up to CB as you are going to need them, . .
e WLZSTZ.

Q. .. How often we hear the shouts of “discrimi-
nation” and ‘‘prestige class’’ from the advocates of
a single license class. ‘The inference wlways is that
these are evil and should not be tolerated. Well, they
are not! It is time to set the record straight: discrimi-
nation and privileged classes are 2 necessity of life
in our society! The whole coucept of our civilization
is based on its inhabitunts being individuals — each
different from the others. Man may be created equal,
but he very quickly shows these differences in talents,
thinking, dexterity und physical abilities. This is a
fact that cunnot be denicd. To live in a world of non-
discrimination is inconceivable, It would be sheer
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chaos. Total equality would mean no Einsteins or
Vun Cliburns, no (1.8, presidents, no leaders, no
followers, no incentive. Without rewurd, which is
in renlity discrimination, there would he no progress.
There would be no pay scale; in fact no pay, since the
concept of money connotex unequal distribution of
material things — auain discrimination. This is not
the good life we all scek.

So it is plain that we must have discrimination ——
discrimination in the light that all men are not
created equal in all things. This discrimination
should not be confused with the diserimination
against man's rights. It is the latter type that has
piven an aura of evil to the word. As individuals
we 2l have the sume rights, and as we learned in our
civies classes, every right huas its duty. To negleet
the duty revokes the right. Buasically, all inhabit:uts
of this earth, including the Generals, Techs, Novices,
CBers, commereials, maritime and even non-license
holders have rights to the radio frequency spectrum
from d.c. to the decimillimetric waves of gamma
riays. We have seen fit, as free thinking individuals,
to use our rights of self determination in electing
members to a freely chosen form of government. ‘This
government, for the good of the people, has set up
regulations controlling our basic rights to the airwayvs
and in so doing, effected u necessury and desirable
privileged class. Therefore, is it wrong to further
grant special privileges to the privileged ones? —
RKEZOK,

€ Since reading your February editorial, I find I
ha.vg no *‘incentive’’ for rencwing my membership.
~— N8PTE.

€ The proposal of ARRL, which is supposed to be
representing their numbers, is utter nonsense. I am
not u professional electronics techniciun, so it was
hard enough for me to seccure my present amateur
license. It would not he practical for me or many
more of the present amateurs to even try for a higher
class license . . . — W3./CP,

€ As I sce it this advanced class license proposal is
purely a case of the Leugue fighting the hand thut
feedsit . . . — WAUDX.

€ In my opinion, it took a great deal of moral cour-
age on the part of the Board of Dircctors to make the
suggestion at a time when the ARRL is soliciting
money for its Building Fund, and having other c¢on-
troversial ideas ahout amateur radio. 1 uam con-
vinced that the League has no choice but to make
the decision thut it did. The small sacrifices made
now will pay large future dividends. Progress is al-
wuys made ut the expense of someone or something,
and usuully that someone or something objects,
preferring a status quo. -— KI1KSI1/4.

Q Your June editoriad and the indicated uims of

ARRL certuinly are stimulating discussion! I'ew

should have any ruarrel with the basic principles

involved but please hasten to clarify the very sensi-

tive region of frequency use by the Ciencral Class

operators. Since you do not say what reductions of
(Continued on page 158)
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Official Observers Activity Praised. Two
hundred sixty eight different Official Observers
had » hand in the 1962 card-sending operations.
The yvear-end count of cooperative notices sent,
based on the monthly reports received and sent
in by SCMs shows a total of 22,612 for the year.

That’s @ lot of help to brother amateurs, und
no mistake. There's an extensive file of the
friendly correspondence OOs received to docu-
ment this outstanding record. No telling exactly
how many FCC notices were beaten to the punch
by an OO report but we know the effort is in the
right direction. In our annual report to the Board
of Directors we guve honorable mention to all
these I.eague Otficinl Observers. Also we identified
those mailing-and-reporting three hundred or
more friendly advisory notices to amateurs hav-
ing sigual defects or whose operations were found
non-conforming to FCC regulatory requirements.

WRISMD turned in the top performance with
1011 notices. ARRL's thanks to ull who helped
and for the ready cooperation of those getting the
word for bettering their signals and procedures
too.

SCMs to Appoint Additional OOs; Inter-
ested? Your Section Communications Manager,
see hig address, puge 6, QST gladly will send yon
the detailed information in the League's Operat-
ing booklet coneerning Obhserver work, also the
application form to be filled out wnd returned
(to vour SCNMND) if yvou are qualified for an Ob-
server post and willing to help in the program
working toward good signal quality and operating
practices. Four yvears experience as iwn wmatenr
now is prerequisite to making application. There
wre questions on the back of the application to be
answered indicating one’s know-how in tackling
Observer responkihilities. ARRL provides o de-
tuiled lithograph “Standing Information for Oth-
cinl Ohservers” to those SCM-uppointed, This is
a guide to system functioning and use of the
forms. The priuted cards supplied for notices wre
pre-stamped by the League for United Stutes
use. Postage reimbursements wre elaimed through
SCMs in the case of Caunadian Observers. It's
required for U.S. O0s to hold an FCC General
('lass ticket or higher grade since-all those oh-
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served expeet a superior grade of knowledge und
broad operusting background of those who engage
in this activity.

There's spice on our application form to show
the applicant’s radio equipment available for
observing. There ave classifications of work for
specializing in phone-observing and e.w.-obsrrv-
ing, and the two clussifications of precision in the
frequency-measuring (0) group. ‘These latter
pusts are only open to those who have proved
themselves as to ubility to measure WI1AW in
scheduled Frequeney Measuring Test runs, set up
to test OO capabilities in this particular.

An O0)'s work is confined to no particular ama-
teur band and extends to ull W/VE-lund. Opera-
tors specializing in v.h.f. () coverage, active
workers for two und six meters, are especially
needed. Observations are needed throughout the
73 W/VE scctions of the field organization. It
tnkes more manpower to do this coverage on
v.h.f.8, due to their more limited range. Clonse-
quently more OOs among those working two, six
and ten meters are welcomed. KKven with respect
to our h.f.s, the Section Communications Mana-~
gers are authorized to more than dounble the num-
ber of their qualified Observers active in notice~
sending in the next few months, and will welecome
vour application if qualified. ~fr. K. H.

OFFICIAL OBSERVER
HONOR ROLL

Here are the calls of those amateurs who
contributed  most substantially to their
fellow amateurs in the year 1962 through
the medium of careful observation and the
sending of helpful ARRL-advisory notices.

The 10 high: WSEMD W3NNC W4-
VWL W2BLP WOVRO K9GDF K4IWI
WLINV KSEEB WOKLG.

Above the 300-Notice Mark: WSHZJ
WINF WIONPC WOGFF WSVPC W2-
TP] WOZWN W3BFF K4YSP W3ZAQ
WIAUQ W4FOR WSRMIH K8LOS.
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In connection with the gradual transition and merger of
tratlic and emergency facilities into the ARPSC, let it be
understood that so-culled *‘independent’’ nets can be a pert
of the ARPSC (about which more at a later date) and all
tratlic handling will be affected. While we are making sorae
basic changes in the structure of things, we want also to
consider changing sume of the details of tratlic handling
as they have always been recommended by the League.
Here are a few f'rinstances:

(1) Adoption of a standard precedence system for use
in all amateur trattic handling as an integral part of the
message preamble,

(2) Adoption of optional prosigns to indicate routing or
delivery instructions to handling stations.

(3) Set up an equitable (but simple) system of counting
“book” messages, to eliminate unfairness and encourage
more use of this form,

(4) Adopt the symbol X (X-ray) in place of STOP in
message texts, taking the place of periods.

(5) Promulgate standards of procedure for operating
*break in'' on both phone and c.w.

These are just a few. There are more, and more will come.
Many of our standard operating procedures through the
yeurs have becume ubsolete through lack of use. yet they
remain on the books. ITow about the phonetic alphabet?
How about the distress call? llow about the NCETs as
general traffic frequencies? This all has to be thought about
and brought into line with standard modern practices and
thought. We old shellbacks yearn for the good old days,
drag our feet at making changes, and plead * What was the
matter with the old way?' But progress will out, the ma~
jority will rule, if you can't lick ‘e, join ‘e, and all that
baloney. No use huving standards und procedures that hard-
ly anybody uses; let's get with it and bring ourselves up to
date. — IWWINJ M.

— ¢ ¢ ouma

April Net Reporta.
Net Sexsions  Check-ins  T'raffic
North American Sideband.... 21 385 462
Itastern Region Traffic. . ..... 18 65 25
ISastern Area Slow. ... .. 30 95 32
75 Meter Interstate SSB. 3 1162 578
All Service. . . + 29 17
tiarly Bird Trauscun ........ 30 N 86
Northeastern Area Barnyard., .. 840 &

— b

National Traffic System. Last year's statistics on NTS
showed that we had a 1007 reporting record at region and
area level. This is sometling of which we might well be
proud, except for one deterring factor —-- quite a few of
these reports were late, and were credited after the copy
deadline and listed in the tabulation below as ‘‘late reports.’
This is a privilege we grant to region and area nets and TCC,
but not to section or local nets. The latter, if received late,
never do sce the light of the QST printed page, except under
special circumstances such as your reporter taking off early
for a vacation,

This *‘ain’t fair.” Section and local nets are as much a part
of NTS as are region and area nets. If we late-list the latter,
then by golly we ought to late-list the section and local nets
too. Conversely, if we don't late-list section and local nets,
then we vught not do so for the uthers either.

1t is convenient for us to use the QS7' tables at the end
of the year when we gather these statistics, but having to
refer back and forth to pick up "late” listings is a dud-
burned nuisance. 1f a net manager is on the ball, he should

Here is the Lee County (Fla.) C.D. Communications bus and
a few of its operators, EC/RO W4KOB, George Williams
is the 7th from the right, others not identified. George says
all hands turned out to put the bus in operation
on all RACES frequencies.
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BRASS POUNDERS LEAGUE

Winners of BI’L, Ceertiticate for April ‘Tratne:

Call orig, Recd. el Total
39 2034 72 4207
2 309 4158
Y 2507
38 2029
0 2017
1840
42 1778
78 1734
1581
230 1532
1430
2 1314
41 1290
26 1275
1219
12 1151
4 1127
49 1125
26 1103
72 1052
24 1026
8 1009
11 930
21 $86
11 %54
R K04
59 798
8 783
5 768
14 747
20 747
3R 705
18 702
14 690
14 877
6R 623
26 623
%0 607
] 607
14 A%A
18 566
g B 20 563
K5TEY 7 278 i AR3
KRYUZ [} 277 5680
WANTR 6 276 263 558
K6MDD () 267 20 nH34
KIRYT T 263 533
0z 4 247 2 526
f 8 259 27 524
1 215 135 512
8 241 511
29 242 12 508
K7IWL 254 S0R
WAGWTK.. 248 47 503
1. a e Re ports 3
W3VR (Mar,).. 31 439 21 897
WA2JSG (Feh).194 171 32 529
WA2JSG (Mar.) .62 285 40 507
More-Than-One-Operator Stations
Call orlg. keed.  Kel, Del, Total
WARIAB. .. ... 343 2692 2549 138 5722
W4PEFC 37 776 705 37 1555
KR6GE 176 48 130 1080
KRE6M D 297 260 a7 R47
K5VOZ. 0 0 0 R32
KREDIL. 35 3 32 558
KR6MB.. """ 156 109 47 526
BPL for 100 or more origtnations-plus-delireries
VN4KKW 128
KBGZ 114 }\‘(F\MQ 128 WA2CCT 106

K3APM 117 WAZUOO 104
K R WOBDR 104
WyBUQ 103
WRDAE 102
WAOBYOQ 102
KI9CYZ 100
Late Repor
K7WBQ (Mnr) 18
WI7FKK (Mar) 14
6 K WA4GFY (Mar.) 12
W7GUH 129 KSGOU 107 W7GUH (Mar.) 11

More-Than-One-Operator Stations
K6FCT 126
BPL medallions (see Aug. 1954 QST, p. 64) have
been awarded to_ the following amateurs since last

month’s listing: K3QOO, W. -X-tIJH \\ 4ZJY K5TEY,
WABYLZ, WOBUQ, KIKZB, WY\WH

The BPL is open to all amateurs in the United States,
Canada, and U. 8. Possessions who report to their SCM
a message total of 500 or more or 100 or more origi-
nations plus deliveries for any calendar month. All meg-
saxes must be handled on amateur frequencies within
1% hours of receipt In standard AR RL form.

9
7
6
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be able to get his report in to us by the fifteenth of the
month, which is the lutest date we can guarantee the report
for the current issue. Some of our more conscientious net
managers beat their NCS over the head to get their reports
and air mail the summary to us to make sure we get it on
time. 1t just isn't fair to them when we give laggards the
same credit despite their tardiness. It even encourages them
to continue their procrastinating ways.

So beware, you late reporters! Starting next month, late
reports will be treated as no reports. You have 15 days from
the end of the mouth to eollect your NCS reports and get the
snmmary in to us. If we are late getting our copy in (as we
are usually, but nof always), you have a few days grace.
Otherwise — zilch! — WINJ M,

April reports:

Breg- Aver-  Repre-
Net xions  Trafic Rate age sentation (%)
IRN h8 806 380 13.9 72.7
ZRN GO w57 768 159 9u.6
4RN 60 7 382 12.5 85.8
RNS 59 1266 H95 21.5 90.0
RN6 g 37 492 1.2 ™
8RN 60 481 242 X0 89.0
9RN 30 872 704 29,1 90,0%
TEN 09 6495 438 1.7 H7.8
KCN 25 it REv4 0T 70.7!
EAN 30 1762 1.013 R 99,4
(‘AN 30 1836 1.u61 61.2 8.9
PAN 30 1515 .859 50.5  100.0
Section 4 1146 H743 59
TCC Lastern 473 841
TCC Central 903 207
TOC Pacific 1173 1154
Suminary 1714 19702 CAN 10.2 PAN
Record 2075 2780 1.057 17.8  100.0
Lute Reports:
SRN (Mar.) 62 030 A94 15.0 08.9

! Region Net represeutation based on oue session or less
per day. Others are bused on two sessions or more per day.
2 Hection nets reporting: VN & VEN (Va.); SCS, SCVSN
& SCN (Calif.); KSN & EPA (Pa.); MDDS & MDD (Md.-
Del-D.CY; BEN & WIN (Wis.); 50th State (Hawaii);
NCN & NCSN (N.C.); MSN & MSPN Noon (Afinn.);
RUN (1tah); GBN (Ont.); NTTN & TEX ('l'exas); SCN
15.C.); NEB (Nebr.); AEND, AENB, AENT, AENS,
AENR, AENO, AENM, AENH & AENP (Ala.); QFN
iFla.); W. Ila. Pheone; NJ6-2 & NJN (N.J.): Tenn. SSB,
Teun. CW; & E. Tenn. Phone; CAEN (Ill): RISPN (R.I.).

3 TCC functions reported, not counted as net sessions.

Still three region net reports missing a8 we write this (hope
they come in before we button upj. so no general remarks
regarding the totals are in order — except you will note that
C!*AN broke the record for “rate’ for the month of April.
1t isn’t too likely that any other records will be hroken, We'll
continue to run “late reports’’ in the August issue of QST
(for any late April reports), After that. a late report is the
same as no report. Remember, the 15th of the month is
the deadline; after that, it's up to Lady Luck.

WI1BVR conducted a tine 1RN meeting at the New Eng-
land Division Convention in Swampscott, Mass., Apr. 28,
and put out a very informative and helpful 1RN *‘guide.”
W4SI1J announces that 4RN will continue regular sessions
at 0045 and 0230 (:MT throughout the summer. WA2GQZ's
*Traflic Lines'” has the makings of a popular trattic bulletin.
RN5 continues its improvement; the new wmanager is
W4ZJY; we expect K4AKP will show up as & WB6 soun.
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Officers of the University of Wisconsin Badger Amateur
Radio Society received a commendation on Feb. 13, 1963
for their participation in the Selective Service Emergency
Network, from Col. Bentley Courtenay (left), director of
Selective Service Headquarters in Madison, Wis. Others
in the picture are (I. to r.) KPABP, KPANJ, K9ELT, WPOKN,
Club Advisor Major Hamann. Photo courtesy The Capital
Times, Madison, Wis.

The ‘*daylight saving’ mess is confusing the issue on RN6.
‘West Virginia is showing up more regularly on 8RN, with
WASCPY doing most of it; W8QI'O qualifics for an 8RN
certibicate, W9ZYK wants “out' us YRN manager, su the
dragnet is out. CAN Manager WIDYG writes a newsy
letter which only shows how routinely the turnover of fune-
tionaries in an arca net are handled out there. WGRSY sends
in the PAN report in the temporary absence of WAGROF.

Transcontinental Corpz. W3EML has issued TCC certifi-
cates to 1s EMG NJM. KI1TSD, W2MT4, W3IVC,
K3MVO, W4DL4, 1#'8¢ BZX CHT ELW -- an imposing
list of operators (except for one lid) if we ever saw one.
W9JOZ says that heavy QRN resulted in too many un-
successful TCC-C functions. W7DZX sent his report in
with a few missing TCC reports, rather than have it arrive
here late. Attaboy!

April reports:

o Suc- Out-of-Net
Area functions cessful Traflic Trajlic
tastern 97 70.0 161 81
(‘entral a0 91.1 1530 297
Pacific 17 90.0 2304 1154
Summary 304 83.0 5195 2292

The TCC ruster: Iiastern Area (W3EML, Dir) — K1-
TSD, W18 NJM EMG, W2MT4, WA2VAT, K3MVO, 173
EML 1VC, K4EHY, W4DLA, W8+ CHT BZX. Central
Area (W9JOZ, Acting Dir.j — WHJZY, K9DUN, W92 ZYK
JOZ DYG CXY VAY. K8ZPN, WUSCA. Pacific Area
(W7DZX, Dir.) — KGGID, 6s 15OT HC, WAGROT,
WBG6BBO, KTNWP, W'7s DZX ZB, K#EDK, WEKQD.

DXCC Notes

Discussions concerning the ARRL’s Clountries List with
regurd to country status and the associuted eriteria have
uppeared in QST in July 1959 (page 84): April 1960 (page
%0)); and August 1962 (page 88). These discussions have been
presented for the interest that some may have in such mat-
ters. I'or the benetit of those who may not have access to the
issues mentioned, we present again 4 summaury of the factors
given consideration when reqguests are made for some
specitic addition to vur ("ountries List.

I'he ARRL Clountries List is a result of some 206 years
of progressive changes in DXing. The full list will not
necessarily conforin completely with the criteria since e
of the listings were set up and recognized from pre-war,
‘I'he general policy hus, however. remnained substantially the
same in the make up of the list and only specitic mileages
have becu added. ‘I'he specitic mileages in Point 2(a) and
Point 3, mentioned in the following, have been used in
considerations made April 1960, and after. The specific
mileage in Point 2(b) is being used in considerations made
in and after April, 1963.

Any land area in the world can be placed in one or inore
of the following categories. Where the area in (uestion
meets at least one of the puints in the criteria it may be
considered a8 a separate entity. i.e. a country, for our
(‘ountries List;

1. Government/ Administration: An area by reason of Gov-

ernment or a distinctively separate administration

constitutes a separate entity,

2, Scparation by water: An island, or a group of islands,
not having its own government or distinctively sena-
rate administration, is considered as a separate entity
under the following conditions;

2(a). Talands situated off shore from their governing
or administrative urea, must be geographically sepa-
rated by & minimum of 225 miles of open water. This
point is concerned with islands off shore from the main
land only. 'I'his point is nrot concerned with islands
which are part of an island group or ure geographically
located adjacent to an island group.

2(b). Islands forming part of an island group or
which are geographically located adjacent to an island,
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or igland group, which have a common government or
administration, will be considerced as scparate entities
provided there is at least 500 miles of open water
separation between the two areas in question.

3. Separation by foreign land: In the case of a Country,
such as that covered by Point 1, which has a common
zovernment or administration but which is geogragh-
ically separuted by land which is foreign to that Conn-
try, if there is 2 complete separation of the Country in
.estion by a minimun of 75 miles of foreign land,
the Country is congidered as two separate entities.
This 75 miles of land is a requirement which is applica-
ble to land areas only. in cases of areas made up of a
¢hain of islands, there is no wminimum regnirement con-
cerned with the separation by foreign land,

It is hoped that this information will be of assistance. How-
ever, should there he a question on svine partictlar area
we will be xlad to give an opinion,

Announcement is herchy made of one addition and five
dcletions to the ARRL Countries List. The deletions are J70
Netherlands New Guinea, PK1-2-3 Java, PK4 Sumatra,
PK5 Netherlands Bornen, and PK6 Celebes & Molucca
Islands. These deletions are effective as of May 1, 1963.

The addition to the ARRL Countries List is PA. . . .
Indonesia, This listing will encompass the catire territory
of Indonesia. C‘onfirmations for creditable contacts with
Indonesiun atations made May 1, 1963 or later inay be sub-
mitted for DXCC credit, starting September 1, 1963.

While the May 1, 1963 date of these deletions and addi-
tion does have factual significance with regard to the dele-
tion from the list of JZ8, Netherlands New Guinea, the
deletion from our list of the four PK listings and the re-
placement of these listings by the single listing of Indonesia
i3 simply a retlection and adjustment to a reality.

Attention is called to the fact that at the time of writing,
Indonesia iy on the 1'TU “Banned List".

number shown.

DX  CENTURY CLUB AWARDS
Honor Rall

The DXCC Honor Roll consists of the top ten numerical totals in the DXCC. Position in the Honor Roll is determined by the first
The first number represents the participant's total countries less any credits given for deleted countries. The second
number shown represents the total DXCC eredits given, including deletod enuntries. Positions in rases of ties are determined by date of
receipt. All totals shown represent gabmissions received from April 1, thru April 30, 1983,

IFH, . ... 311,327  WONDA... 308/322 307/321 W3IJINN. .. .305/319 WIJYH. .. .304/318
W6CUQ / 308/322 W2HMJ. .. 305/318 304318
V2AGW 307/321 v1~;77. 305/319 ..3037316
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2CK 3 W‘SMMK ..304/317 303/316

A W6GP 304/, ..302/315

1'302/316

..302/316

...302/316

. ..302/315

. 013027314

WO9RBI.. .. 3087323 13077320 X 13047318 -302/315

... 308/319
zddéoc'ete,déonz

szls......m/;zb W8GZ. . ... 308/321  4X4DK.....305/317  WSPOQQ....303/315 WSKML....302/315

PY2CK 310/324  WIFH.....306/519 VQ4ERR...305/319 WeYV ' 0 3037317 W6AM.....300/314
WIRBI.....308/321  \V8BF......305/318 w:cho 3304/.‘;‘6 W4DQH. .. 302/314 W3JINN. ... 299/312

Hew Hembers

f'rom April 1, through April 30, 1963 DXCC Certiticates and Endorsements based on contacts with 100 -or-more vountries have heen
muml by the ARRL Communicatious Department to the Amateurs listed holow
0k

zdo{oote(eﬁéone

KINFP,

O3HCU ... .. 178 IEA8CR.. .., 136 VRIG...... 105 W2QNI;, ... 101 VESDGX...101 WS8FGS......100
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ORIME, | W ZCH(‘ W2FGD. ... W3QIR 1J5LA .,
W2ROM
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While the ARRL Board of Directors wus engaged in its
annual policy-making session which ineluded making official
the establishment of the Amateur Radio Public Service
(lorps, the undersigned was diligently (well, spuradically)
vompiling statistics from 1C year-cnd reporta to ascertain
how we are doing, and perhaps to serve as & basis, or spring-
hoard if you prefer, from which to launch the new AREC-
NTS concept.

We received a total of 579 reports. not including a small
handful received too late to be included in the analysis.
These repurts cover areas embracing an estimiated amateur
population of over cighty-thousand, of which 13,000 are
AREC tembers, We are well pleased with this record,
which execeeds all previous years, even 1960 when we
*bribed’’ 1KCs with AREC decals to #et their reports in.
The cowplete unalysis will he presented in the aunual
ARPSC (replaving former limergeney and Tratfie) Bulletin
which we hope to have veady late this summer,

One statistic which we found of interest, considering the
impending merger of AREC and NTS. was the total amu-
teurs in the ARIC who can handle c.w. at a speed of 23
w.p.m, or higher. Some of the repurters left this blank, une
asked ‘‘ Are you kidding?", as though this is an unheard-of
speed. But when all 579 reported were totted, it secmns thut
(871 ARIZC members can handle code at this tremendous
speed or higher. T'his is not an estimate, these are nctual
AREC members. Well, this isn't a very high percentage of
13 thouszuds, but it’s still quite # few e.w. men and they
could do ns a world of good in performing liaison functions
with the NTS c.w. nets, especially those operating at levels
above section.

*or this purpose, 2 mere proficiency at c.w. is just a basic
requirement, From that point, progress cun be made toward
proticiency at messuge-handling by e.w, Onee a certain
amount of proficiency is attained, the rest is a atter of
practice, ‘The important point we wish to make is that the
1£C who uses guod ¢.w, men on vuice circuits only is wasting
» most valuable skill in his organization — u skill that could
be used to excellent advantage linking his local AREC
sroup with the National Traflic System. our nutionwide
traffic handling scrvice with which all KCs and AREC
metnbers should be farniliar, Ask for CD-24if you want the
full dope. We'll be revising this circular one of these days
to include more details of the ARPSC concept, but meun-
while t (e present version udequately describes the system’s
operation,

Proficient ¢.w. uperators in the local AREC group can be
used to link the local net (usually phone) with the section

This is the operating room of the Lost Pines Radio Club,

WS5KPI, at the Radio and FElectronics Display Show in-

stalled at the Smithville, Texas, jamboree, April 19 and 20.

WS5KCO is on the left, KSHRR on the right. Club members
took turns operating to keep the station active.
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e.w. net, and also the section phone net with the section c.w.
net for nationwide coverage. Represeatation of the scetion
in the NTS region net is a function of the scetion nets and is
best achieved by highly skilled ¢.w. operators. Such repre-
scentation should be provided by collaboration between the
scction plione +PAM) and e.w. {RM) net managers to
assure that the scction is always represented.

‘he AREC is being tied to the N'T'S for nationwide cover-
age, Both are purt of the ARPSC. Therefore. all AREC
members should be familiar with NTS operation, -
WINJI,

Some time ago, we introduced a new (fommunications
Department form (Form 35) for reporting emergency items
for poysible use in this column. The principal reason for this
was 8u thatinformution reported to us wonld he cumplete,
without in any way detracting from the author's style in
writing it up. Just now, while going through material for
this column, we found five {count 'em) items submitted for
possible use which c¢ontained no hint of the date on which
the event took place. One of them said “‘recently,’” but the
rest could have happened in 1883, The date on which the
wmergency or activity occurred is an essential and must be
included, and items submitted wlich do not include the date
will be oitted, We'll write to ask for a date (grumbling as
we do 80) on communications emergency items, but others
will simply be tiled without action.

ITow about using Form 353? We'll be glad to send you a
supply of thern for your convenience.

C'urrection: Page 80, April Q87 second column, in the
squib about Madison County, we incorrectly referred to
IK4WSU as K45WU. The former iy the correct call,

We continue with the * Diary of the AREC " (see May
1963 QST for last installment):

Nov, @0-2f: The Michigan s-Meter Club ¢onducted
“Operation Hospital'' ut the Dearborn Veteran's Hospital
inviting patients to scnd and receive Thanksgiving Day
grectings, The Ford Radio Club, the Met. RC Club and
the Tin Lizzie Club cuuperated by keeping the frequency
cleared,

Now, 88: Assistant £C K8LOS condrtcted a hidden trans-
nitter hunt in \Western Detroit (Mich.), However, this
differed from the usunl exwrcise in that the hunt was
eonducted in team fashion, with mobiles following instrue-~
tions from a net control station rather than proceeding on
their own, Bearings were plotted and the hidden transmitter
spotted at the control station, usiug readingssupplied by tho
wobiles.

Dre, 20 The Decatur (Ind.) Amatenr Radio Society pro-
vided communications for the Sabin ()ral Polio Mass
Immunization Program in Cireensburg, Ind. The base sta-
tion in the headcuarters building maintained contact with
portables at the six centers to enzble u sinvoth and success-
ful operation.

Dee, 17, 19, 21: “Operation Hospital' was repeated,
with K8LUY/& set up at the Dearborn (Mich.) Veterans
Hospital, with five uperators taking shifts handling 71 mes-
sages with approximately 15 amateurs during the three
evenings,

Jan, 13: The R.I. towns of West Warwick and Coventry
had a combined AREC/RACES drill designed to test the
sct up linking AREC mobiles with AREC control to RACES
headquarters, and to test mutual aid regponse. C.1). otfi-
cials were very much impressed with the efficiency of the
AREC units. Thirteen amateurs took part.

On April 3 a severe ynow and sleet storm hit the entire
state of North Dakota, downing power, telephone and tele-
graph lines and isolating u number of communities. Ama-
teurs entered the scene nt 0700 ('ST when WOHNR came
on the ajr culling for assistance in informing the pow er com-
pany of a line outage, WO VBE in Moorhead auswered and
contacted the power eompany, and the North Dakota
RACES Net was activated with State RO WAPQW in
charge. At 1000 WOCAQ, North Dakota SEC, took over the
net and traffic was handled for the Soo Line Railroad, whose
lines were nearly all down. WYKTZ und K@ATK at Hankin-
sun went into operation and with the help of Wds AOX
C!GM and KAPZN attempted to contact the station agent
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at Fordville. KOYAF/mobile en route from Minot to
Jamestown and I'argo reported in the net and said that
over 30 cars were stalled along the highway becnuse of the
heavy snowfall, Highway crews were dispatched from the
highway patrol at Minot and contact was maintained with
the situation throngh KAYAF during the rest of the trip.
WANNR and WORGT, with the cooperation of WALUD,
handled some emecrzzency traffic for the R.E.A. and the
Ottertail Power (o, in Fergus I'alls, Minn, Amateurs re-
ecived much publicity on their efforts, largely through
the efforts of WABVIL. This s.8.b. net operated on 3946 ke,

The 4.m. net on 3845 ke. wus also active, with IT0s YCL
and RRW in charge, with liaison between the two nets
being conducted by 10s HSC and RRW. Between the two
nets and the statewide coverage they afforded, communics-
tions were pretty well restored by 1800 CST on April 3.
The following list of calls is submitted of additional par-
ticipating stations: W@z AZV CPS ('ZL DM DPT DWX
DIV ECX EQS IFCA GNS GGQ GZO HBR HAT HSC
HOZ JRE JDH KZL NVK OEL PQW PMZ PHII QKP
SPA SRH TWG UIW VCQ YMU, K08 ABC ALP GBR
GGL ITZ ITP JOA KAG KLU LXS LRO MHC SPII
TWH TWP URT VWG WXL YDM ZVG, WAd= AAD
BJV CWX, — WOCAQ, SEC North Dakota.

A supplementary repurt on this sawme cmergency from
KO@HOZ, EC for Pembina Cuounty, N. Dak., tells us that
the Pembina C'ounty RACES net was in operation on 1499/)
ke., liaison being maintained with the state phone uet on
3845 ke., through \W@PMZ. Emergency communications
were condneted for The Cireat Northern Railroad and the
Ottertail Power CCompany. The operation lasted from April
2 to (W00 C'ST April 5. Additional participants include
11’03 1AS ORC HNV, K0s KL1 ABC.

Amateurs in Nova Scotia assisted in handling some eleo-
tion returns on April 8 when iee collecting on power and
telephone lines caused a number of eommunications outages.
VE1US, VEIACU and VE1VN set up a circuit to handle
returns between Liverpool and Lunenburg. VEIWL and
VIE1PX handled traffic between Halifax and Annapolis,
VEIAGH handled tratlic with VEIDW at Yarmouth, as
did VE1s 'Q ABB and PX. Others involved in the emer-
pency operation were 3V E1s ARJ GX and LZ.

— 0 0 —

On April 10, WB6ABI and some friends were cxmping on
Mt. Tamalpais when one of the members of the group was
severely burned while servicing a gasoline heater. WB6ABE
contacted WNGDBN in San Anselmo, who summoned an
ambulance which was wuaiting for the victim when he was
transported to the nearest road. & mile from the camp, —
IWNGDBN., e

Amateurs of the Southern Counties Amateur Radio
Assouciation (N. J,) assisted, on April 20, in rendering emer-
gency communications for local police and forest. tire tighters.
‘The c.d. control center at Atlantic Clity was activated and
the control station operated by K2s HBA L7B and TWA2x
AWD SNN and QQA for three days. Atlantic County EC
WA20ZQ handled traflic fromn the Northtield C'.D. Head-
uarters while WA2WKI' operated from Somers Point,
Others who took part were K2RXB and 1"42s QOUS and
TOS in the Ventnor, Kgg Harbor and Hammonton areas.
K2SOX went mobile to the Elwood area and cstablished
contact with control from that point. WA2QOG set up a
station in the Elwood firchouse, W2TUR operated the
SCARA's mobile unit on 2 and 6 meters, handling traffic
for the Klwood and Bargaintown areas. W2PJD made an
aerial reconnaisance over the ontire affected area and
transmitted his observations to WA2SNN who was operating
4 fixed station in Atlantic Clity. Much favorable publicity
was reaped by the amateurs for this emergency, including
a taped rebroadcast of W2PJD's uerial reconnaissance over
WI'PG in Atlantic City. — WA20ZQ, EC, Atlantic County,
N.J.

On April 29, the northern and central sections of Missis-
sippi experienced several tornadues. SKC K5S8QS set up an
emergency net on 3987 ke. and reports of four tornadoes
were received. Emergency communications were handled
for civil defense, Red C'ross, the highway patrol, radar in-
stallations and municipal police departments. 1'he following
stations participated: A6s KCH UTE PPL GEI APX JXB.
TFD OTYV, Wds [ZS RF GTN EPT CQJ KMM LJH SVT
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Speaking of communications buses, here is the Southern
Counties Amateur Radio Assn.s mobile unit in action
during the Southern N.J. forest fire emergency.
That's W2TUR holding the mike.

DNV WUU, WAés CAO CKN EFL AWC, W4VBH/S5,
Some of these were vperating portable and some wobile, —
K55Q8, SEC Mississippi.

e

On the afternoon of April 30. while looking over the storm
damage in the Moon Lake, Aliss., area, WASCKN came
upon a highway accident in which people were injured.
Because telephone lines in the area were still out of service,
WASCKN rendered excellent service with his mobile by
contacting WASCAO and K5SQS, who summoned an
ambulance and notitied authoritics. ~— K358QS, SEC Mis-
xiesTppi.

A tornado struck Tuscola, Il., on April 22. Ten minutes
Inter. the RACES organization of Douglas County was in
action, Radio Officer WQUHTD headed up the uperation as
20 amateurs moved ejuipment into the aresa and provided
communication where all other means were out, .\mong the
tirst to be on the air wus WAIBFJ of Murdock, where all
power had been knocked out; power was supplied by genera-
tor. Minutes later, WA9GJIN and WNOHHR of Newman
were on the air representing that area. ‘Chen mobile units
from Mattoon were directed into the urea by K9FT.J; these
were K93 LRN DYY HEZ and WIPHD. KURBW helped
direct the mobiles and KYBIX also went out to assist.
WAIEMP helped in messare relayving. Amateurs through-
out lllinois and Indiana, and the 1llinois and Indiana Emer-
gency Nets, were ulso on deck helping out. Service was
rendered for radio and TV stations and for individuals
covering seven states. \side from hundreds of personal
messages handled, 35 messages were of an ‘‘official”
character,

A.R.R.L. ACTIVITIES CALENDAR
(Dates shown are per GMT)

July 5: CP Qualifying Run — W6OWP
July 13-15: CD Party (c.w.)

July 18: CP Qualifying Run — WIAW
July 20-22: CD Party (phone).

Aug. 1: CP Qualifying Run — W6OWP
Aug. 16: CP Qualifying Run — W1AW
Sept. 6: CP Qualifying Run — W60WP
Sept. 12: Frequencey Measuring Test
Sept. 11-15: V.ILF. QSO Party

Sept. 21: CP Qualifying Run — WIAW
Nov. 9-11. 16-18: Sweepstakes Contest

OTHER ACTIVITIES

The following lists date, name, sponsor, and page
reference of QST issue in which more details appear.

Aug. 10-11: WAE DX Contest (c.w.),
DARC (next issue).

Aug. 17-18: WAE DX Contest (phone),
DARC (next issue).
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On May 4 and 4 the Story County (Iowa) AREC ren-
dered emergeney communications in an attempt to find the
body of a drowning victim in Skunk River north of Ames.
WOLSF led the attempt, and the group provided emergency
lighting as well as communication; unfortunately, the vic-
tim's body was not found. - WON1T'B, SCM [owa.

EC K3ENF of Armstrong (‘ounty, Pa., advises us in an
excellent report of a network of amateurs formed along the
Allegheny River on March 16 thru 19 to keep a watch on a
tiood threat as heavy raing and ice conditions posed an
emergeney possibility. A ** River Warning Net” was formed
by W3SIY and W3BRC with the latter as nct control,
purticipated in by stations from the extreme headwaters all
the way down to Pittsburgh. Daily reports were received
throughout March, but when the weather turned warm and
snow and ice began to melt and ice began to flow down the
river reports were received several times a day. In several
places large ‘‘ice gorges' formed and the water started
backing up; these spots were monitored closely. Fortu-
nately, all broke up and the ice moved down the river
hefore the watcr became dangerously high. No real emer-
gency developed, but a serious one could have, and these
amateurs were ready for it.

The AREC group of Butler, Dunklin and Pemiscott
Counties, Mo., had an excellent chance to use the training
gained in their weckly AREC net when a tornado warning
was jssued on Mar. 16 and the net was activated. remaining
«n the air for eight hours. WBYHT maintained liaison be-
tween the net and the Wenther Bureau at St. Louis during
this period, but no tornadoes developed in the aren.--
KPWNZ, SEC Missouri,

The Hudson AREC nets were on alert for the Staten
Island (N.Y) fire on April 20, but were informed that they
were not needed. During the alert period the net was in-
formed of the need for 12 pints of type B positive blood for
an emergency open heart surgery, und the net occuipied itself
obtaining donors. ~— W A2QAU, EC Bronz, N.Y.

Tornadic conditions in Southern Michigan had several
AREC groups iu the area on alert in middle and late April.
‘The amateur groups followed storm fronts and kept otliciais
supplied with complete information regarding exact weather
conditions throughout the area. Groups reporting as having
participated were the Southern Michigan 6 Meter Net and
the AREC groups of Calhoun and Oakland Counties, Mich.
About 50 AREC members were active under 2Cs KSAEM
and K8YRYV, respectively.

The terrific improvement in SEC reporting continues to
make itself evident, as forty-three (43) SECs reported for
March, representing 17,618 AREC members, an increase of
twelve reports and over 3,000 members from March of 1962,
Only 30 reports to go and we'll be 100%. March reports were
reccived from the SECs of 1., Del., E. Mass., S. Texas,
N.Y.C.-L.I., Nevada, Alberta, Kuns., Minn., Mich., Ohio,
1. Ray, 8.J.V., N.C\, 8.C., Wyo.. Ala., K. I'la., Mo., Maine,
Mont., Ore., Wash., New Mex., Los A., Ariz., N. Texas,
Tenn,, Ga., K. Pa., N.N.J., S30. Dak., Utah, W. Pa., W.
Mass., 1nd., lowa, 5.C.V.. R.IL., Okla., B.C., N. Dak., Miss.

Pacific Division Bulletin Schedule

The following stations send schieduled Pacific Div-
ision Bulletins. W6Z!I* and WO6CUA additionally
wake weekly OBS Transmissions.

WOZTF 2nd & 4th 0300 3540 A-1 tape
Mondays GMT ke
W6NRM 2nd & 4th 0300 3610 V¥-1 RTTY
Wednesdays GMT ke, 60 w.p.m.
850 eycle
shift, also
NBI'M
WG6CUA  Tues., 0115 3415 A-3 LS
Thurs,, Sat. (:MT ke. Band AM
K6DYX Mon., 0400 3625 RTTY
Thurs., Fri. GMT ke,

o8

SS Corrections

In the May (57 Sweepstakes report, the phone winner
for the Nittany Amateur Radio (‘lub of Pennsylvunia
should be K3BLG, with a club azgregate of 133,623, The
‘Tusco Radio Club of Ohio should have been shown with
total score of 503,029 — soiry, frilas!

APRIL CD PARTIES

On the surface some of the scorew showu below are pretty
sturtling but let’s not have any hasty assumptions fellas’,
these ure just high-claimed scores! Preliminary checking is
turning up some unusually careiess record keeping, duplicate
QNOs, ete. ‘The July CD Bulletin will have complete results.

One of the c.w. regulars, K8MTI, regrets to say this might
be his last appearance for quite awhile. Bill will be pounding
books at Duke instead of brass at KSNTI. W7W.JB who
aided WE6CUF in compiling that elegant total at WAGGIFY
pleads for a go on 15 at a convenient time, say 1500 GMT.
Clare to try it for July?

KOLGZ, opr. WOEEE, put his phone crystal ball to
excellent use and ‘‘zuesses’ this phone party to show
WA2NCE WINJL K9MAN WOAQW and K2QDT in the
first five places. How right can you get?

The following ure the high claimed scores, number of
QS0s and sections. Final results will appear in the Julp
‘D> Bullelin.

------- riyyM

i

v4H s -640-73 .102,080+345-5%
%gﬂfgp 1 b 155_523 60 AN .lUU.l%Ul)~E(5ﬁ~5H
waaQw 160,735-523-61 .. 100,650-350-55

WADVT (44,770-160-62 1Y2.780-4i05-63
W6ISQ L 141,980-451-62

KAMTIL L141,670-450-62 PHONE

WAL WA2NCE. . .....21,000-1 18-45

. 140,725-430-65
39,

K4BAl 190-442-62  WINJL. .. ).095-107-37
WIMXs . 135,700-453-59  KYMAN. .. 18,375-105-33
K500X. $4,225-449-59  WYAQW L 18,180+ 97-36
WA2NCE .!U,ZSU-KM-G? QDT..... ..15,190~ 98-31
KiWID L 11Y,255-384-61 .5400~ AR-30
WILN 8500~ 15-25

Y 8400+ 56-30

1 000-165-50
" 108,500-3 45-62
. 1()4,3 10-335-61

6720~ 51-24
6555+ 50-23
6480~ 47-24

. 104,135-34%-59 ..6250~ 44-25
WISW X/ 104,110-852-58% .. ..5760~ 43-24
RTINS 5750~ 4423

TK5ABY, opr. 2 K{VEY ‘opr. KRNI, opr. + WOCUF, W7WJB,
oprs. 9 KOLGZ opr., 5 \W W PR, opr.

K5ABV put K5HRR's station through the paces in the Apr.

CD Party to the tune of 554 QSOs in 60 sections. Marv

thanks Doc for allowing him the use of his fine gear.

Some of the antennas at this interesting station are: Telrex

tribander, 12-L 2-meter beam on a 100’ tower, 40-meter

2-1 beam and a 10-L 6-meter beam on an 80’ tower, and
various dipoles from 60 to 100’ high.
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NATIONAL CALLING AND
EMERGENCY FREQUENCIES (kc.)

3550 3875 7100 7,250
14,050 14,225 21,050 21,400
28,100 29,640 50,550 145,350

During periods of communications cmergency
these channels will be muounitored for cmergency
tratlic. At other times, these frequencies can be used
aux general ealling frequencies to expedite general
traflic movement between amateur stations, EKmer-
geney trattic has precedence, After contact has been
wmade the frequency should be vacated tmmediately
to accommodate other callers.

‘The following are the National Calling and Emer-
weney Frequencies for Canada: ean, — 3535, 7050,
14,060; phone — 3765, 11,160, 28,250 ke

SUGGESTED
OPERATING FREQUENCIES
RTTY 3620, 7040, 14,090, 21,090 ke.
WIDE BAND FM 52.525 [46.91
GMT CONVERSION

P'aconverttolocaltimes subtract the following hours:
ADST -3, AST -4, EDST —+4, KST —5, CDST
—5, CST ~#i, MDST -4, MST --7, PDST -7,
ST —&, tawaiian — 10, C'entral Alaska —10,

CODE PROFICIENCY PROGRAM

Twice each month special transmissions are rmade to
enable you to qualify for the ARRL Cade Proticieney Cer-
titicate, The next qualifying run from W1AW will be made
July 18 at 0130 GiMT. Identiecal tests will be xent simul-
taneously by automatic transmitters on 3555, 7080, 14,100,
21,075, 28,080, 50,700, and 115,800 ke. The next qualifying
run from WG60OWTP only will be transmitted July & at 0400
Cireenwich Mean Time on 3390 and 7129 ke, CAUTION:
Note that since the dates are given per Gireenwich Mean
Titne, Code Proticicncy Qualifying Runs in the [nited
States and Canada actually fall on the evening previous to
the date given, Ezample: in converting, 0130 GMT July (8
becomes 2130 KDST July 17,

Any persun can apply. Neither ARRL membership nor
an amateur license is required. Send copies of all qualifying
runs to ARRL for grading, stating the vall 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 certiticate.
If vour initial qualification is for a speed below 35 w.p.m.
you may try later for endorsement stickers.

WI1AW conducts code practice daily at 0130 GGMT on all
frequencies listed above with speeds of 15, 20, 30, and
35 w.p.m. on Tuesday, Thursday, and Saturday. and at 5,
714,10, and 13 w.p.m. on other days. Approximately 10 min-
utes’ practice is given at each specd. To check your copy,
the texts used on several transmissiong are listed below, The
order of words in each line of QS1' text is gometimes re-
versed. To improve your fist, try to send in step with W1AW,

Date Subject of Practice Text from May QST.

July 1: Eighty-Meter BCI, p. 17
July 9: A Crystal V.F.0., p. 45
July 18: IPulse: A Practical Technique . . ., p. 58
July 238: “ZZ27ZZ22Z22Z2Z2ZZ2ZZZZ", . 86
July 29: Senator Gets Amateur License, p. Y3
Date Subject of VPractice T'ext from Understanding
Amateur Radio, lirst Edition
July 17: Setting Up a Station, p. 7
tuly 26: The Operating Table, p. 7

W1AW SCHEDULES
(July 1963)

Operating-Visiting Hours
Monday throukh Friday: 1 p.a.-1 A KDST,
Saturday: 7 r.m-2:30 a.m, KDST.
Sunday: 3 p.a.-10:30 pov. IKDST.

The ARRL Maxim Memorial Station welcomes visitors.
The station address is 225 Main St., Newington, (“onn.,
about 1 miles south of Wext Hartford. A map showing local
street detail will be sent on request, ‘I'he station will be
closed July 4, Independence Day.

Operating Frequencies

C.w.; 1820, 3555, 7080, 14,100, 21,075, 28,080, 50,700,
145,800 kc.
Voice: 1820, 2445, 7235, 14,280 (s.s.b.), 21,330, 29,000,
50,700, 145,800 ke.

Frequencies may vary slightly from round figures given;
they ure to assist in finding the W1AW signal, not for exact
calibrating purposes.

Official Bulletins

Bulletins containing latest information on matters of
wencral amateur interest are transmitted on the above fre-
quencies aceording to the following schedule in C(ircenwich
Mean I'ime.

C.w.; Monday through Saturday, 0000; Tuesday through
Sunday, 0400.
Voice; Monday throug Saturday, 0100; Tuesday through
Sunday, 0330.

Cuution, Note that in the [I, 8. and Canada, because
times are GMT, bulletin hours actually fall on the evening
of the previous day.

schedule:

Time (GMTY Sunday Maonday T'ursday
0000-00:30! 14,280 35558
(0030-0100 14,280 1555
0100-0130! 145.8 Me, 21,330
02:30—0:300 .
(300-0330

0:3:30-0400!

0400-0500"! 35553
{700-18002 21/28 Me, 21/28 Me,
1900=2000 7089 14,100
2000-2100 14,280 7080
2200-2300 14,280 14,280
23002330 7255% ..
2330-2400 14.100

WIAW CONTACT SCHEDULE

Would you like to work W1AW? W1AW welcomes calls from any amateur station in accordance with the following

! Starting time is approximate. (ieneral-contact period on stated frequency begins immediately following trans-
mission of Official Bulletin, on e.w. at 000 and 0400, -on phone at 0100 and 0330.

* Operation will be on 21,075, 21,330, 28,080 or 29,000, depending on band and other conditions.

3 W1AW will listen for Novice (lass licenseus un the Novice portion of this band before looking for other contacts,

* Operation may be on 5.8.b. a3 announced at the beginning uf the period.

Wednesday Thursday Friday Saturday

14,100 14,100 70803 14,100

14,100 14,100 7080 .

145.8 Me. 50.7 Me. 21,330 .o

1820 . .. 1820 ..

BIID e .o 3445 theesnee

7255% 3045 7255% 3945
394; 708,38 cetseaan

21/28Me,

14.100 7080
14,280 14,100

14,280 14,100 255

21,0758 ... 14,280

3555 L., 14,280 Ceveieen

July 1963
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e All operating amalteurs are invited to
report Lo the SCM on the first of each
month. covering station activities for the
preceding month. Radio Club news is
also desired by SCMs for inclusion in
these columns. The addresses of all
SCMs will be found on page 6.

ATLANTIC DIVISION

EASTERN PENNSYLVANIA—SCM, Allen R. Brein-
ar, W3ZRQ—SKC: W3DUL PAM: K3BHU. RM: W3-
EA\IL. V.H.F. PAMs: W3SAO0 and W3SGI. The KPA
C.W. Net bad 2 QNI of 418 and a QTC ot 505. The Phil-
adelphin AREC got off to u start at a weeung attended
by h,(f K3QJU, W3AHZ, W3FLP, K3G™LL, W3ELI,
V.H.F. PAM W3SAO and vour editor. The new B tor
llela\v‘ue County is W3FLP, Plulddelplud AREC nets
are vu 30.2 and 1452 Me. Thws. evening. Lackawana
County EC W3QDW appomted W3VAP und K3VVY
Asst. KCs. New Geur Dept.: W3SGI au HT-37, u
T)B 23 preselector to W3HNK, h&S\lE added a DBB-
100, W3PDJ added au Apache and an SB-10. KANLW o
“omanche receiver. K3DLA changed QTH to Philadel-
phia. New General Class licensves are K3SUZ, K3WMH
and K3UUY. A Novice newcomer is KN3YGO. The
Chester County AREC Emergency Net is planning traf-
fic control for the 100th Annwversary Parade in West
Chester, The Adams Co. AREC Net moved from 3%65
ke. to 28.8 Mc. K3SFW and K3TYE. along with many
others, have been working the 6-meter band openings
for DX. W3RV celebrated hjs 66th bithday. New club
officers: ARTICS Club—K30OMP, pres.; K3NTD, vice-
pres.; K3RZAL, secy: K3WAL, treas. Bucks County
ARC—K3HHS, pres.; K3MLJ, vice-pres.: K30DAI,
secy.; KBUWH, treas, lvvridze .-'\R({‘—\'\'3MC, pres, ;
K30QD, vice-pres.; K3UNU, secy.; K3LJZ, treas. The
K nuckelheuds' unnual picnic will be held Aug. 11 at
Coopersburg, K3MVO was awarded the TCC certificate.
K3RFH was QRT heeause of parasities in the final.
K3DSM is attending Valparaiso Technicul Institute in
Indiana. W3EU acqutred a !-kw. generator and operated
itield Day from his veranda. The Germantown ARC vis-
ited WCAU-TV and picked np a few used hottles as
sonvenirs, K3IMPN and W3ZRQ braved the wilds of the
Poconos via an expedition and handed out 6-meter con-
firmutions from Carbon County to 146 stations in 9
states, Louok for more counties viu this team in the fu-
ture. 1 wish to thank all who sponsored our nomination
for SCM and hope we cun serve vou as well as in the
past. Traflic: (Apr.) W3CUL 4207, W3EML 1219, \W3VR
1009, I3V VO 747, Ix3JSX 374, K6GMU 344. WINMQE 284,
13CAH 201, W3RV 89, W3ZRQ 8%, K3ANP 72. RK3BHU
69, W3LC 47, K3KTH 31, W3CHU 30, W3JKX 30, W3-
OWE 20, WiSGI 28, W3RKF 24, _\\'3ELI 21, W30Y 22,
W3QDW 20, W3S5A0 20. W3BFE 19, K3ARR 18, W3GJA
14, W3HYNK 13, K3SME 12, K3MDG 10. W3PDJ 10, W3-
ADE 8, K3EMA 6. W3JYL 6, K3LTI 6. K3ANU 5. W3-
FAF 5, K3NLW 5, W3DUIL 4, K3HTZ 4, K3MNT 4,
I3AKN 3, W3LEN 3, W3LXN 2, K3RZM 2, K3TYL 1.
{Mar.) W3VR 897,

MARYLAND—DISTRICT OF COLUMBIA—SCIN,
Andrew H. Abraham, W3JZY—SEC: W3CVE., RMs:
K3JYZ und W3TN for the MDD Trafic Net, which
meets on 3649 ke, daily at 0000Z, RM: W3ZNW for
the MDDS (slaw) Net oun 28.1 AMe. und 3644 ke, ur
01307, PAM : W3EQK. MEPN meets on 3820 ke, M-W-T
at 2300Z and on Sat. and Sun. at 1800Z. K3APM js very
busy with traftic and made the BPL in April, \W3BKE
helped at Naval Station NSS during the Armed Services
[ )ay activities. W3CDQ is going on u teip uvversens. W3-
ECP has been busy visiting cut-ot-town clubs. K3DNO
sends moa very good OES report. W3IVC had a very
low (218) tratlic count as he was oft the «ir for seventeen
days. However, Red was preseuted with one of those
well- earned and hard-to-get T'CC Net certificates, K3-
JYZ is back in the swing of the net agnin. K3LFD is
quite busy with various skeds on the nets, K3ILLR has
moved wto the bhasement where he has built his new
station. He has a Novice, KN3YBK, as a neighhor.
W3PQ says that the statie is building up on the low
frequencies and he will try v.hii., «n 6 und 2 merers,
K3PRN sends in a very fne OES report. K3QDD gt
his 25-w.p.m. ccrtificate. Rick also enjoyed the April
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CD Party. K3QFG lost his antenna and had to get a
new one, K3QOO made the BPL. Mike will be busy at
Northwestern University for eight wecks this summer.
K3QOY is a new OMS in the Huagerstown area. W3RKK
has benn working 1 the trathe nets and soon will be
qhnr-l\un: in on the MDD Net. [ec has pussed the Extra
Class exam and will be operating s.s.h, with an HX-20.
W3TN reports that the MDD handled 377 messages for
a4 new traflic high. Dave, 1 (your SCM) have received
several exrcellent comments on the ()RS bulletin that you
sent out  to all ORSs. K30AE has heen checking
into the MDD from Cambridge, Mass. W3YKQ has his
new 300-watt linear final working; he worked seven new
DX stations. W3ZAQ has heen off the air, W3ZNW re-
ports that the MDDS (slow) Traflic Net will use 28.1
Me. and 3649 ke. at 01307 until this fall. KN3VSS has
wcenired his (eneral Class ticket and is using a DX-60.
W3HW2Z is chairman of the new (Chapter of the QCWA
in the Baltimore nres. Traflic: K3QOO 331, K3QDD 259,
W3TN 252, K3APM 233. K3QFG 233. W3IVC 216, W3-
RWE 73, K3JYZ 68. W3HQE 60, K3WBJ 38, W3PQ 33.
W3ATQ 25, W3ECP 16, W3ZNW 15, \\SRIxI\ 14, W3-
GZK 12, K3LLR 5, KINCAMI 2, K3QOY 1

DELAWARE—-b(‘M M. T. Nelson, K3GEKF—PAM :
KN3LEC. RM: W3 DEPN meets nn 3905 ke, Sat.
at. 1%30 local time, 1)*4’\[\ on 50.4 Me. Tue. ut 2100 local
time. Renewals: K3BYJ ax ORS. An wmmatcur station
wax placed in operation ut the Ielaware State Secience
Fair ut the University of Delaware Apr. 4-f. Easter mes-
sages trom the general public were aceepted and among
those who helped maintain the station or who handled
the tratlic were W3~ (‘FA, EEB, EKO, HEKS and K3-
AZH, GKF, MCY. MVR/3. OBU, OZM. QPD, SXA and
KN3VYL. Some DEPN mcmbers also stool hy. K3CNT
is back on the air after his bhont with TVI, KI3KEO
sent in a nice v.h.f. propagation report. K3PZL had u
project in the State Seience Fair., K3SXA now is on 10
meters, Trafhc: K3AZH 261, K3SXA 33, K3PZL 19, “’3
r,%\g\l‘% W3EEB 13, K3EWK 6, K3KAJ 5, K3GKF 4
X

. SOUTHERN NEW JERSEY—SCM, Herbert C.
Rrooks, W2BG—BEC: K2ARY. PAM: W2ZI. KM:
WA2VAT. New appointments: W2MNDMD, Monroeville. ns
OPS and K2JKA. Woodbury, as Gloucester County EC.
Jauck expects to appoint 3 Asst. ECs to help with the
worl. Mail AREC Form 7 to him for Gloucester Co.
WA2WLN., Linwoorl, is doing an vutstanding job trattic-
handling, N.f. Emerg, Phone & Tfe. Net totals for
2\pnl QNI 337, sessions 30, trafic 74, WANXYV,
Cloucester. expectg tn be tixed portahle 2 thix spiner
from Orean Citv., W2BEI. .\udubon, reports DXCC to-
tals ure now 120/112. W2YNR and his XYL have gone
to the Ixland ot Saba in the Curribenn. The Gloucester
C'o. ARC Hamfest is scheduled for Aug. 12. NJN's April
totals were 30 sessions, tratlic 522. QN1 576. SNJ regulars
in the net are W2RG, WA2BLV, WA2VAT und WA2WLN
Those helping with Southern Clonnties ARA's Field Duy
plans were K250X. W2TUR, h2BKG, WA2AWD, W.A2-
QOG und WA20ZQ. K2CIR received the Amatear Fatra
Class license, WA2POX/5 is locuted at Kessier [ield.
AMiss. K2BZK, Somerdale, was SJRA’s Field Day chair-
1. W2BV. Minotola, has & new erauk-up tower, proh-
ably for 220, W2BLV, Haddon Heights, has heen making
inprovements to his Model 15 RITY machine. The
Burlington C'o. Radio Club has renewed its atilintion
with the Teague. W2HBE, SIRA's president. ix speur-

he‘\dmz a drive in the club to promote greater activity
on vt especindly on 220, W A2EMB. Haddon Height«,
has worked 9 states on 432 Me.: o greatest distance 260
miles, No repartr of activities were received from the
Delaware Valley Radio Assn. or the Cumbertand Radio
Club, ‘Iraffic: {Apr.) WA2WLN 340, W2RG 258, W.A2-
\ AT 189, \"XZBL\' 102, W2ZI 29, K2RXRB 22. WA2NXYV
1\1‘4, \‘2‘1321\{\;1) 5, W2BEI 4, WA2KAP 3, W2IU 1. (Mar.)

WESTERN NEW YORK—SCM, Charles T. Hansen,
K22A[MUK—SEC: W2ICZ., RMs: W2RUF, WIEZB
W2KER. PAM: W2PVI. NYS C.W. meets on 3670 ke, ut
1900, ESS on 3390 ke. at 1300. NYSPTFEN on 3925 ke, ut
1200, NYS D, un 3610.5 and 3‘)113 ke, (s.s,bud at 0900
Sun, and 71025 ke, at 1930 Wed.. TCPN 2nd eall aren
on 3970 ke, ot 1900, IPN on 3980 kc.at 1600, 2RN on
3690 Ke, at 0045 and 2345 GMT. A BPL certiticate tor
April tratlic goes to W2RU T, Congratulations. \W2PZI has
becu appointed 00, K2ADX has hecome w Silent Key.

{Continued on page 108)
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THE INTERNATIONAL HAM-HOP

WHAT is it? A new kind of dance? No! It is an organization, and a remarkable idea.
It is a chance for radio amateurs to meet their overseas buddies in person, and to com-
plete the personal contact that was started by air.

7111-: International Ham-Hop Club has nearly 600 members in 50 countries, and
exists for the purpose of making it easier for them to visit each other. Each member agrees
to put up other visiting members for not more than two nights per year (although a longer
stay is possible if the host agrees). In return, he gets to use the facilities of the Club any-
where in the whole world where there are members. as often as he wishes. Thus:

1) The traveler obtains insights into the life of the society visited by sharing life in the
homes of its people. The well-known commercial tour only shows one the inside of
hotels, and these are the same all over.

2) The traveler has contact with others having common interests. His personal needs
and particular interests are often catered for in advance, and special meetings of radio
amateurs and visits of special interest are arranged for his benefit.

If the visitor wants to see the 'sights of the city’, his hosts can show him choice restau-
rants, non tourist-plagued spots, and other points of interest. His hosts can give him a
feeling for the land and people which would be difficult to obtain otherwise.

3) I‘here is a considerable reduction of travel expenses. If a car or hitch-hiking is used,
it costs even less. Hitch-hiking is a practical form of transportation in many countries
outside of North America, particularly in Europe.

ﬂ(m\ did this all begin? G3CED and numerous radio contacts in GGermany agreed
that it ought to be possible for a ham to travel the length of that country, using only radio
amateur facilities for accommodations. Was it practical? In the summer of 1956, G3CED
tried it, and toured the Rhine Valley and Black Forest, all on a 49 cc Mopcd Motor
Scooter! It was a tremendous success, and they decided to formalize it; the Club was the
result, with G3CED as General Secretary. The Club met with enthusiastic support in
sreat Britain, Germany, and Northern Europe; less so in Southern Europe, and now
there is a sprinkling of members all over the world. A few years ago W1DMD started it
in the U.S.A. and Canada, and recently XE1Z has taken it up in Mexico. In 1962 the
North American Division adopted the name: North American Ham-Hop Association, so
as better to suit its identity.

71{.13 North American membership is approaching 100, which isn’t much. but we are
lairly well distributed. We have not yet had many visitors from abroad, but we are now
sufficiently numecrous to make an organized program of Ham-Hopping practical here.
We expect to welcome the visitors to our homes, beginning in 1963,

qN the summer of 1960, W6THN and his XYL took a typical Ham-Hop abroad, and
members from North America have been doing it ever since. WO6THN traveled through
England, France, Belgium, and Germany, using IHHC facilities all the way. They went
as far as Rome, and then back up through France to England again. Thev hitch-hiked
all the way, and the trip cost $2.80 each, per day (some people can do it on $1.50 each
per day, but that does not allow for occasional luxuries and souvenirs). They were able to
get directly into the homes of the people they visited, and pitied the tourists they saw who
glimpsed only the superficial aspect of the visits. To the surprise of W6THN and wile,
they were even hosted bv people who had no intention themselves of traveling, but who
enjoyed seeing the world come to their own doorsteps.

71112 lacilities of the Ham-Hop Club make travel not only more possible, but far more
enjoyable. Whether you like to travel or/and entertain, you can benefit. The more mem-
bers we get, the better the system will work. Will you join us??
R. LEre GunTHER, \WOTHN
G. A. ParTrRIDGE, G3CED

f
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... PICK A NEW HEATHKIT

80, 40 & 20 METER SSB TRANSCEIVERS—Brand new! More features . . .
better performance . . . at one-third the cost of three-band units. Save by buying
only the bands you need ® True Transceiver for one band, one sideband operation
® Crystal filter type SSB generator ® Automatic level control ® PTT and VOX cir-
cuits built-in ® Low frequency VFO (1.5—1.7 mc) for greater stability than compar-
able units ® 2KC dial calibration; 6" of bandspread; vernier tuning ® Provision for
operation with linear amplifier ® Easy assembly with heavy-duty circuit board,
rugged steel chassis and wiring harness ® Welded and braced one-piece steel
chassis & cabinet, gimbal mounting bracket ® Accepts Heathkit HRA-10-1 100 KC
Crystal Calibrator as plug-in accessory ® Uses GH-12 push-to-talk microphone
® Operates with new Heathkit HP-13 (DC) or HP-23 (AC) power supplies; also
Heathkit HP-10 (DC) or HP-20 (AC) supplies HW-12, 80 meters, available June,
no money dn., $11 mo. $119.95. HW-22, 40 meters, available July. HW-32, 20
meters, available August.

SPECIFICATIONS—RF Input: 200 watts PEP, Tube Complement: Fourteen tube heterodyne circuidt;
(3) 6EAB mic, amp., VOX refay amp., IF amp., RF amp., Kevr. mixer; (5) 6AU6's, YFO, VOX amp., It amps.,
Xmtr. mixer; (1) 6BE6, VFO isolator (HW-12), Het, osc and mixer (HW-22 & HW-32); (1) 1ZBY7, Driver; (1)
12AU7, Xtal osc., product det.: (1) 6EBB, Audio amp. ana output; (2) 6GES R.F, output. Sideband Gener-
eration: Crystal lattice bandpass tilter method. Stability: 100 cps overall atter warm-up. Carrier & Un-
wanted Sideband Suppression: 45 db. Frequency Coverage: HW-12, 3.8—4.0 mc; HW-22, 2.

HW-32, 14.2-14.35 mc. Receiver Sensitivity: 1 uv for 15 ab S N/N ratio. Receiver Selectivity: 2.7 ke
@ 6 db, 6.0 hc @ 50 db. Output: 50 ohm fixed tunbalanced). Operation: HW-12 & HW-22, LSB: HW.32
USB. Audio output: t watt (@ 8 ohms. Mike Input: Hi-Z, Panel Controls: Finquency, final tune, iunc-
tion (OFF-PTT-VOX-TUNE), RF gain, AF qain, (pull tor crystal calibrator), VOX qain, meter, Front panel
woiewdriver adjust tor S-mater and VOX delay, Rear Panel Controls: Mike gain, lunc level, tinal bias,
Power requirements: 500 VOC (@ 250 MA peak, 250 VDC (@ 100 MA, —125 VDL (@ 5 MA, 12 VAC or VOO
(1 3,15 amperes, Cabinet Dimensions: b” H x 12 W x 10° D,

...80, 40 or 20 METERS

POWER SUPPLIES FOR ABOVE: Specially designed for SSB operation with
emphasis on maximum dynamic regulation . . . may be used with most other popu-
lar SSB transceivers. Dependable solid-state circuitry is used throughout with
long-life silicon rectifiers in both units and rugged power transistors in the HP-13
‘“‘mobile'* supply. Both units provide output at: (HV) 800 VDC (a: up to 300 ma, SSB
duty cycle; (LV) 325 or 240 VDC (@ 150 ma (selected by transformer tap), contin-
uous duty to 175 ma; (Bias) —130 VDC and adjustable —40 to —80 VDC. The HP-23
AC supply also furnishes filament voltages of 12.6 VAC (@ 5 amps or 6.3 VAC (@
10 amps. Extensive filtering assures low AC ripple content for smooth DC output.
Input voltage requirements are 12-14 VDC for HP-13 DC “mobile’’ supply and 120
VAC, 50-60 cycle for HP-23 AC supply.

Kit HP-13. DC “Mobile Supply”, available August, Price To Be Announced

Kit HP-23, AC Power Supply, available June, $5 mo........ et $39.95

.
HEATHKIT Jom e e e e e e
HEATH COMPANY

2 subsidiary of Daystrom Benton Harbor 9, Michigan

SEND FOR FREE 1963
CATALOG—See the
complete line of quality
Heathkit equipment
available at money-
saving prices! Over 250
different products to
choose from! Send for
your free copy today!

[J Please send me FREE 1963 Heathkit Catalog

Name

Address

City Zone State

Prices and specitications subject to change without notice,
Dealer and export prices stiahtly higher, °
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THE FATE s NATION

OR A COMMUNITY, OR A PERSON, MAY SOMEDAY REST IN THE HANDS OF
A SINGLE HAM. THE HAM WHO IS BEST PREPARED TO OPERATE ON ALL
BANDS IS THE BEST PREPARED FOR ANY EMERGENCY. YOUR STATION
SHOULD INCLUDE AN ALL-BAND ANTENNA, IN PLACE AND READY FOR
OPERATION ON ALL THE FREQUENCIES YOU CAN COVER. GOTHAM VERTI-
CAL ANTENNAS MEET ALL FREQUENCY REQUIREMENTS OF CD, MARS, CAP,
AND THE 6 THROUGH 160 METER BANDS OF HAM RADIO.

GOTHAM VERTICAL
DELIVER e CONTACT

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
“} am very delighted with the first V80 and want
another for a different location." 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.A.S. 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 beautifui 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
"I 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
let you know of the excellent results | 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.

CASE HISTORY #407
"l recently purchased a Gotham V80 vertical an-
tenna and | am very pleased with the results. Up
until now my home brew antenna has had a very
high SWR, but with the V80 the SWRis 1:1," J. D. R,,
Virginia.

Rugged Yagi design, full

BEAMS half-wave, Gamma-matched
6 Meters, 4 Element ............... $25.95
10 Meters, 4 Element ............... $27.95
15 Meters, 3 Element ...... PN $26.95
20 Meters, 3-El, Twin-Boom .......... $46.95
10-15-20 Tribander ................ $49.95

Free Catalog On Postcard Request
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WHY

THE GOTHAM VERTICAL
ANTENNA 1S 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, 15, 10, 6.

@ ldeal 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

'l. 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 IF 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 IS 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. THISIS YOUR GUAR-
ANTEE OF FULL SATISFACTION.

FILL IN AND SEND TODAY! |

Alrmall Order Today — We Ship Tomorrow

GOTHAM oe.. ast
1805 PURDY AVE., MIAMI BEACH, FLA,

Enclosed find check or money-order fors

]

V40 VERTICAL ANTENNA FOR 40, 20, IS,
10 AND 6 METER BANDS.........$14.95

THE V40 (S ALSO MADE FOR CITI-
ZENS BAND OPERATION, WITH SPECIAL
INSTRUCTIONS. DESIGNATE CB-11 AN-
TENNA. PRICE SAME AS THE V40

lj V80 VERTICAL ANTENNA FOR 80, 40, 20,
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-
ING 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. ¢ ccceesrsotooecsesssassssssssscscsssnssas
AdAress. c coovettsescssessscosssstscsccoscsnseme

Cltyu..................Zone......Sfafe......-u
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INTERNATIONAL.

Nuvistor/Cascode
Preamplifier

AN EXCITING
NEW APPROACH
TO DESIGN AND
CONSTRUCTION

...AM-FM
-SSB

Oscillator Tuning Coil

20ME IN




*Add - On - Circuits

Amateurs and experimenters will discover a new and easier way to build
a wide variety of communication and electronic gear with International
AOC units . . . individually wired oscillators, preamplifiers, detectors, etc,,
each tested and mounted on miniature metal chassis.

For example, the eight AOC units (illustrated) have been assembled to
make a 6 meter converter. Each circuit may be removed to make modifica-
tions, or build other equipment. Simple to build, and so easy to change.

AOC units permit custom building for a wide range of frequencies, modes,
and power. RF coils are available from 200 kc to 450 mc. IF transformers are
available from 262 kc to 10.7 mc. Transmitter power to 100 watts. Matching
cases, complete with hardware, available in a variety of lengths.

If you are planning to build a receiver, transmitter, converter, or other
electronic equipment use International AOC units.

PREAMPLIFIERS ¢ MIXERS ¢ OSCILLATORS ¢ INTERMEDIATE FREQUENCY AMPLI-
FIERS ¢ DETECTORS ¢ DISCRIMINATORS ¢« BUFFERS ¢ POWER AMPLIFIERS o
MODULATORS ¢ FREQUENCY MULTIPLIERS ¢ SPEECH AMPLIFIERS ¢ RECTIFIERS »
FILTERS ¢ REGULATORS ¢ POWER TRANSFORMERS ¢ OSCILLATOR BRIDGES e

AOC units are moderately priced from.........ooo oo $2.00 up.
| |
INTERNATIONAL ANTENNAS FOR 6 METERS
BASE STATION VERTICAL MOBILE
This antenna offers exceptional Base loaded whip antenna for
improvement of signal to noise installation on roof of auto. May
ratio. Shunt fed, grounded radi- be mounted on trunk lid or door
ator. Rigid aluminum and cad- facing with International blind
mium plated steel construction. ) mounting bracket (Cat. No. 160-
_=4 . Vertical length adjustable. Cat. 126) Sealed loading coil-adjust-
- No. 160-129 . . ... .. $27.95 able whip. Cat No. 160-130 $19.95

For complete details, mail coupon today.

00000000000000000000000000000000000

Ihternational Crystal Mfg. Co., Inc.
18 North Lee
Oklatoma City, Oklahoma

Please rush details on AOC units.

Name

Address

ity .. Zone_..State . .

00000000 ccccconcnnecoe

000000000200 00000000000000 000000001

18 NORTH LEE ¢ OKLAHOMA CITY, OKLAHOMA



Station Activities

(Continued from page 100)
He will be remembered hy RAWNY and fellow hams in
the Erie County area. WA2VZA has a Viking Challeng-
vr. W2QHQ should be huck on NYB c.w. by now. The
ARATS bas ap;mmtml a radio nuise location committee
consisting of WA2ETP, K2RUM and W2EYE. Auburn
ARA held its Annual Dinner and a week later spon-
sored a Central N.Y. transmitter hunt and picnie. It
sounds like « teal netive group with a 1ot of setivity,
W2ICE und W2QY shared the program with W6ZH and
W9AC ut Old ‘Timers Night »t the Ford Musedm at
Dearborn. MMich. They represented the Antique Wireless
Assn, 'l‘lu’s is quite an honor awd we are iucky to have
tlus elub in our section. The group is always ready to
he\p out. on the Prograun for hamfests and hanquch
Yon arve missing an interesting r‘\perwncc it you Ve never
visited the Historienl Radio Museum maintamed hy the
i:iub ut Holenmb, N.Y. The long-awnaited arrival of
spring has seemed to diminish reporting activity this
mouLh I guess everyone went fishing or golfing. Traflic:
W2RUF 798, \W2EZRB 288, W2GVH 175, W2FEB 161,
WASLKW 81, K2JPM 74, K2HOH 71. WA2KZ7ZQ 69,
WA2HEC 33, W2QHH 52, W2FCG 46, \WW2ANE 45, K2-
OFV 43, WA2HSB 29. W2RQF 27, K2JRX 26, Is21MI 25,
K2AY0Q 20. WA2DAC 18, KZRYH 18. WA2WEE 14, K2-
TDG 4. WA2GLA 2

WESTERN PENNSYLVANIA—SCM,
Mroezka, W3UHN—EC: W3LIV, RMs: W3KUN and
W3NUG. The WPA ‘Tratlic Net ropeets Mon. through
tri. ut 2800 GMT on 3585 ke. The Kevstone Slow Speed
Net (WSSN)Y will not operate  during the swmnmer
months, The WPA Net wili cantinue through the sum-
mer and also take in Sat. and Sun. for n ceven-dayv
weekly coverage. (ongratulations to haOOU on mak-
ing another BPL and ¢urning his medallion. Congratula-
tions ta K3PYS tor perfect uttendance on WPA n
April. W3YA iz getting a station set up ot Imme T'he
#'ort Venango ISey Club recently held opemnon ‘Snow
Flake.” K3SCAl hus a homebrew guad wn 6 meters,
The Etna RC reports via Oseillator: W3NTY is recov-
ering from n recent heart attack: \W3GST has a new
tilt tower: K3RQV lost his tower in u recent. ~torm,
K3DKE let his license expire. The Butler County ama-
teurs recently hell thenr tirst AREC drill under the su-
pervision of the RC, K3IDKH. K3BWI and K3CTN are
getting their diplomas from Penn State. W3FRQ ix en-
tormg her sentor vear at the Butler Hospitul Nursing
Sehool. Up Erie wayv: the annual R.AE. Hamaguet was
well attended by members and their wives. W3KPJ was
toastmaster und was attired in_clothing hecoming the
Perry Sesqui-Ceutennial which is heing held there this
vear. The FFoothills Rachio Cluby now is the proud owner
of an HT-37 and an SX-115. The Coke C'enter RC re-
ports: K3VIQ has a new Valiant and a tri-bander
ey KSLQIK has his modulator fixed: K3NGY s
home from the hospital. The \Western Pa. Mobileers
have hesn conducting tests with the local Civil Air Pa-
trol in regard to locating lost aireraft. The Horseshne
RO reparts via famaieur Newx: W3LQD has heen up-
pointed as Asst, £C: K3PCE is construeting a 2-meter

Anthony J.

receiver: \W3LIV made DXCC, WRE and WAC. The
Indiana C'ounty ARC ix incorporating and efected W3-
HHI, pres.: KATOM, vice-pres.; W3IYI, zecy.-treas,

K3EDO ix moving to lrwin, Pa. K3AKR is warking on
aoweh-Me, rig, The .\Im:my ARC reports vin QST dr
K3AKK : The Centre County AREC will supply mobile
communications tor the Fourth of July Firemen's P;nl':nt(}':
R3CXZ und K3AHY have new jr. operators, Tratlie:
K300T 623, W3MFB 180, K3PYS {74, W3KUN
113, W3NEM 112, W3V A 76, W3IYT 50, W30OFO 44. W3-
UTIN 31, W3DKN 30. K30WN 26, K3DKE 19, W3L.OD
12, K3SMB 10. K3EXE 8. K3COT 5. K3BWT 1,

CENTRAL DIVISION

ILLINOIS—SCM, Edmond A. Metzger,
Asst, SCM: Grace V. Ryden, WOGME, SEC: WIRYU,
S WOUSR, PAM: WAV, EC of Cook County: \W9-
HPG. Section net: [LN: 3315 ke, Mon. through Sat, at
1900 C'DT. AL ECs ure asked to check into the new EC
net every Sun, at 1600 GMT on 3840 ke. WILVQ, WO-
TSN, WOHPG and WIPRN were ainong the Lengue Of-
ticialx whao attended the testimonial for former Centrul
Division Director John G, Dovle in Milwaukee Apr. 20,
Many Ceuntral Ulinois suatenrs wete active tumedintely
following the tornado which hit Apr. 22 and provided
communications for prelief agencies and clean-up erews,
New appointmenix: KOIGRC and WAIDOC as (BSs.
WOABI as OO, WIFLQ, WIRKC. WOTZN. KIVLV, W9-
WYR. K9ZSE. WIVTQ, W9TU A, WIITPG. WOIMN. W9-
JUV and WORCR  participated in the recent ARRL
I'requency Measuring ‘feost. KOEBA is using a <ixteen-
element array for bringing w the 1HX on 2 meters. The
new olticers of the Wheuton Comimunity Radio Ama-
teyrs are WOGOX. KORIT. KOMHP, WIRFS and W9-
SKX. The |tarved Rorek Radio Club’s annual hamfest
wag well sttended and. according to WIMKS, it broke all
existing reeords, WASENW ix now QTHing trom Ger-
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WIPRN—

many with the eall DCYCW on 20 meters. The 6-meter
zang reports some B openings cturing April with some
long skips taking place. K9IEB is now on with a
twelve-vlement heam and working s.xb. on & meters.
WIRHV in now employved as o sales engineer for FEimae
und will work out of Chicagn, WIUCY has moved hack

to Rockford from Boise. Idaho. WAIDTE, \WAIFHZ.
WNIHTZ, WNOHUS, WNIHUB, WNIHUIC. WNIHUD
and \WNIHUE are new licensees in the northern part of
the stiite. The Skokie Six Meter Indians have taken
over the Skokie, 1. civil defense with K9AMG as com-
miudeations  oflicer. K9200 1s working a kilowatt on
s.s.b, 6 meters. KITYH, KIEWYV und WIBEP are on
RTTY. K9AAD received his General C'lass ticket. The
Mantgomzery County AREC Club, Inec., held its annual
Hamscramble and a good time was had by all. The ln-
terstate Single Sideband Net had a traffic count of 578;

the North Central Phone Net's count was 263; the
noon North Central Phone Net's was 228, \W ASCWZ has
wequired u new Reneea. transputter. WILNQ has joined
the ranks of the QUWA, WIOKI received the \WVCA
award Jfrom the West Virginia Mouutain Ktate Radio
Club. K9YMO has added a new Hallicrafters HT-41 to
Ins station. Hains an the Cicero area deeply regret the
pax<ing away of Bl Frey, KIPFO. This column’s sew-
pathy to hix immediate tnmily and friends. The officers
of the newly-formed Wahash County Amateur Radio
Club are K9LXG, K9AHO. WIFJP and WIFAK, K9-
NBH, WOIDA, K9KZB. WIAKY. WAICCP und KOCYZ
are IP(‘IplL‘llt\ of BPL certiticates tfor April traffic. Traf-
lic: (Apr.): KONBH 1840, WOIDA 1581, KIKZB 623,
WIAKY 208, WAQAJF 291, WAICCP 260, KOCYZ 178,
KOGMZ 139, WOERT 104, WOIXV &7, KOLXG 33. K9-
RS 32, KIGSD 32. K9ZQT 31. K9LRN 19. WIPRN 14,
WI0OK] 13. KOCRT 8. K9RAS 6. WIVYG 4, KICGO 2.
WOLNQ 2. (Mar,) WOIXV 38, WOKQX 2.

INDIANA—SCM, Donald L. Holt, \WOFWH—Asst,
SCM : Clifford M. Singer, WISND. SEC: WISNQ. PAMs:
KOKTL. K9CRS. I\Q(xLL RMx: WOTT., K9DHN. Net
skeds rall times in GMT): IFN, 1300 daily except Sun.
at 1330 and 2300 M-F an 3910 ke, 13N (x50, 030 daily
on 3920 ke, €QIN (training), 0000 M-W-T on 3745 ke.
QIN. daily at 0000 and RFN. ar 1200 Sun. on 3656 ke,
New appomuments: K9ZDO as EC of Wells County,
WIRRL ux FKC of Shelby Countv, K9YAP as EC ot
Elkhart Co., WASKED as ORS. The Indiana Radio Club
Couneit “nll hold its Annuai Hanifest Piemie at Tlmwn-
ciuoe County Fuirgrounds. Lafayette, Ind. July 14, 1963,
WAIBLK is'a new General Class licensee in the Leaven-
worth area, WIRVDI, business manager of the Rison,
i« awarding a certificate for working 25 Bison subseribers
and has an honor roll started for those obtaiming 10 or
more subscriptions to vour Indiana amateur puper, QIN
Honor Roll: K9DHN. KOAYV. WAIELY, WOTT. W-
BFB. WAIQLW, KIINF. KOKTL. KIWWJ and K9SGZ.
Those waking BPL.: WINZZ. WIBTQ, W9IOZ., WINDM
and K9DHN. Amaicur radin exista as a hohby herause of
the &evrice if renders. April net reports: IFN 268, ISB 3015,
QIN 245, QIN (traiming) 1. RFN 64, Hoosier V. H.F. 115,
Tate March net report : 9RN 704 messuges, Indiana is rep-
resented 100 per cent. Traffic: (Apr.) W9JOZ 2507, WONI'M
1430. K9DHN 690, K9IVG 451, WONZ7 420, K9INT 371,
WOQLW 366, WIZYK 261. WORT™Q 230. \WOTT 201, KOKTL
198, WOVAY 125 WIOFWH 81, K9ZLB 76, KICRS 60, K9-
RWQ 56, WAIFRED 48, WIBDG 46, X9F U A 38, K9SGZ 38,
KOAYV 35, KOMWC 34, WIQYQ 34, WIRTH 34, WISNQ
24, W90G 27, K9WJR 27, KIOXA 26, WAIRFB 22, K9BSL
9. W9CC 19, KIILIK 19, WAEJW 15, WAIELY 13. W9-
RTZ 14, K97ZLA 13, WORVM 12, \WWOTMTT 11, KOVIIY 11,
KOCTE 10, WIENT 10. K9IWW.IT 10. KOYIC 10, WoDZC
S BOVXEK 8 WIYYXN 8, WOETIJ 7. K9AUT 4. WoWWET
6. WAIBLK 5. WORE 5. WIBDP 4. WIOFYM 4, WO0ISYV 4,
(Mar.) K98G7 97.

WISCONSIN—SCM, Kenneth A. FEbpeter, K9GSC—
SEC: WIRC(, RN WOVHP. PAM VOSA N, WONGT
umd WINRP, Nets: \WSBN. un 3985 (t 22457 daily:

BEN. on 3950 ke, at 23007 dailv:; WIN. on 3535 ke,
at 057 ddaily. New appointments: KOFPM ax OKS,

Renewed appointments: \WWITQW. WIKQR and KIVP ax
00s: WIHDYV. WIONT, KOUTN 'uld WINYB ax FCs:
KOELT as OPS: WONRP a~ PAM: WoV HP :nd WOV 1K
ax ORSs. WOVT s now aperating ‘with o T5A-3 and has
the heam bhack up. KOHBT and WOIOT have new 6-
meter converters, KOFPNM  has o new  Conumimieator,
WOIRLZ is doing an FR job ax NC'S nn 2 meters, WO-
IFRP reports good DX on 40 meters, \'\\ WN A ntlicers
wre WOVIHTP, chairman: KIBLN. seev.: WINRP, treas,
The WN.A pienie will be held in H: Artford on July 14,
AT results: K97ZY A 13.3. WIATW 583, \WaVSO 60.4
anidl KOGDF 127.9 p.p.an. We nesd more Wisconsin sta-
tions to help out on 9RN. KIYPT has received a 20-

w.p. . Code Proficien certifiente,  Jefferson  (‘ounty
ARCY offirers ar SCNL pres.: WODIG, viee-pres.;
RKIDID. secy.-trenx. WIVSO led the Wisconsin OOs with

175 nutm)g sent in April. KOIKLM was FD ehairman for

the MRAC, Net reports: \WIN, 111 offered and 92

cleared; WSRBN. A70 and 578: BFEN. 81 and 343. BPL
(Continued on page 110)




Ist Choice Among Nation's Amateurs !

“SSB ADAPTER’’—The new filter-type SSB generator—
with bandswitching 80 through 10 meters ... more than
60 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 campact 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 couplersrequire no tuning—
design:and front panel make operating practically fool-
proot. 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, tilter, less microphone.

Cat. No. 240-305-2---Wired, tested........ Net $369.50

INVADER—More exclusive featuresthan 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, $SB 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 TVl 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 ali of the fine features of the
‘‘Invader’’, plus the added power 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 exceptionally 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-
formance of your ‘‘invader’’ . . . add the power and
flexibility of this unique Viking ‘'Hi-Power Conversion'’
system . . . and you're ‘‘on the air’’ with the ‘‘Iinvader
2000'!. Wired, tested, includes everything you need—no
soldering necessary—complete conversion in one evening.

Cat. No. 240-303-2........................Net $619.50

E.F. JOHNSON COMPANY

WASECA, MINNESOTA, U.S.A.

Matched Pair

Outstanding performance

on SSB, AM and CW with

absolutely no compromise
on any mode!

“VALIANT II""—Outstanding 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-tatk audio built-in
low pass audio filter; self-contained power supply; and
single control mode switching. As an exciter drives any
popular 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........... v.v.....Net $375.00

Cat. No. 240-105-2—Wired, tested........Net $495.00
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(Continued from page 108)
was made by WIDYG (his 52nd with 48 consecutively)
and KOIMR. Traflic: (Apr.) WIDYG 705. IKOIMR 454,
WICXY 252, WOAOW 103, \WVOVHP 99, K9GSC 8, KIIME
47, K9DOL 42, WAIC DY 40. W9CBE 32, KOYPT 26,
WORSP 25, WOHPC 24, K9BLN 22, KIDTK 22, KOGDF
17. WOOTL 17, W9YT 16, WNIEOTF 10, I\QLGU 9, W9-
VIK 9, WIKQB 4, WOUER 4. KOAZQ 3. K9FPM 2,
KOELT 1. (Mur.) WASEUA 16, KYYPT 5.

DAKOTA DIVISION

NORTH DAKOTA—SCM, Harold A. Wengel, WO-
HVA—SEC: WOCAQ. PAM : KOTYY. New flicers
vlected by the Forx Amateur Rudio ¢ ‘lub ure WAOAYL,
pres.; WOHUDM, vice-pres.: KOQWY, act, waer, 1l)7
s and 28 non-hams attended the hamfest at N.D.S.U.
Apr. 28, The N. Dak, 75-Mcter Phone Net reports for
April: 20 sessions, 514 check-ins. 35 formul and 79 in-
formal mess handled with 9 relays, One NCS failed
to report in  time. Tratic: KQITP 108, KYGGI 22,
WOCAQ 16, J\;ﬂ' RP 16, WOYCL 11. WAPAYL 9, KO-
QWY 6, KOTYY 6, WAQAAD 4, KOQICA 4, KORSA
4, WOIHM 1.

SOUTH DAKOTA—SCDM, J. W. Sikorski, WORRN
SEC: WOSCT. KOBMQ lm~ started a daily net on
IKT0 ke, at 0750 (CST). This net will operate until the
Weather Net resutues in the fall. WOCST has peccived
the \N certiticaie, Wedding bLells rang for WOOII on
Apr. 6. New calls: At Soux Falls, WAOIFPQ, WNOFPM
and W\OI'P\' ut Brookings, WAOFJX tsccond call
for KOYWHB), WOCUC 1eceived CHC No. 895 and is a
member of the Flying Hums Club, He reports working 38
stutes on 3.5-Mc.cow. in the April CD pacty. KOZTV
puu-haau.l a new li() 110. KOCT. T veceived his General
Class lieense, The Sioux Falls ARC hay oved haek to
it ol quarters in South Sioux Fulls und changed the
mecting night from Mon., to Tue. KOALU is general
chairman of the Dukota Division Convention, to he held
i Sionx Falls, Sept. 14-15. Traflic: (Apr.) WOSCT 268,
WOZWL 265, WAQACY 171, WODVE 120, K@AVYY 48,
WAQCWX 45, KOGSY 37, WOOL'P 15, KOATE 14, KO-
TXW 12, WOGWD 11, KOBSW 10, KOZBJ 10, KOYGZ
9. KODXL 8. WOFJZ 8, KQHQD 7, WOBQS 5. hpl\OY
4. KOYJE 4, WOZLS 4, KOZTV 3, KOJGM 2. (Mar.)
WOBSC 20.

MINNESOTA—SCM, Mrs, Helen Mejdrich, WOOPX
-—Asst. SCM; }:,Luean Mejdrich, \\QRI SEC: KO-
KKQ. RMs: KOUXQ and KOZRD. PADMs: WOGCR,
WOYHR and for MSSB WOHEN. The North Star YL
Net meets at 3%20 ke. Tue. at 9:30 s.m. The Minne-
wta ‘Teen Age Net meets Mon. through Iri. at 22002
on 3820 ke. Scheduled picnies: St. Cloud Radio Club,
Aug. 18: Rochester Area Rudio Club, July 21. At the
April mceting of the Rochester Club, home-brew equip-
ment wus demonstrated and esplained by WOPQS and
WOURQ. who had the enthnsiastic support of XYL
WOKJIZ, \u\ officers of the Luke Itegion Amiteur Ru-
o Club are I\OW\L pres.: KOZEC, vice-pres,; and
wet, mgr, \\ OLUP, seev. -trcm Thev report a growing
elub. Good luek! Outstanding Minnesota lean WEKLG
placed in the 10 high OO Honor Roll. WOs HEN, TIV,
NO> 1DV, JFV and GKU placed in Class I m the re-
cent IPMT. New Ely<ian han WNOFAM anxiously awaits
his Greneral Class license, Onr best wishes o to WOTOR
who is recuperating from a heart attack. KOYOF helps
KOALL. who is stationed in Greece, to contact his folks
in Mankato. WOOJG is reported home aud well after u
long stay in Vet's Hospital. W \OC\H has added x
howme-brew preamplifier for his receiver and a vertical
antenni. WNODGW passed the General Class exatn_und
s wiring un Apache to he nxed with u Drake 2B, Con-
grats to the following new appointees: PAM WOYHR,
M KOZRD, OBS WAODIE and OES WAOCAG. KO-
RCE hax lmmloncd appointments as QO, ORS, OBS
and OKS from Wiseonsin to Minnesota, \\()IIP.\ OES.
worked K9HBT (Wis.) on 50-Me. c.w. for the first DX
sronnd wave, 200 miles! Trullic:. WAQBYO 197, WAQ-
ARA 1AL WADABU 123, KOGCT 112, KOJIFT 100. WO-
HIEEN 865, WOOPX 63, WORIQ 60, WOKJZ 34, KOMIZ
31, WOKLG 33, K@IHD 32, KOIKU 30, KOLIU 28,
KOVPI 26. WOGCR 21, \\OllM\ 21, KOJY) 19, KO-
LWEK 19, KOICG 18, KOZKD 18, WOKYG 17. WOBTO
16, J_\'O.\IGT 16, KONLT 15, KOAMTA 15, KROWWY 13,
WOALW 11, WOEQO 11, KOKNL 9, KAZOH 9, WAD-
CAL7. KOSXA 6, KOZRC 2.

DELTA DIVISION

ARKANSAS—Acting SCM, Curtis R. Williama, W5-
DTR—SEC: W5KRO. PAM: W5SDYL. RM: KSTYW.
The Arkansas C.W. Net (OZK) meets on 3790 kc. at 1900
CST. Al amauteurs in this area are invited to report into
the OZK. The size of the Arkansas Emergency Fone Net
continues to increase, with 1146 reporting in in April,
AEFN meets on 38385 ke. at 0600 (ST, The Arkansay
Traveler certiticate is available for working a certain

number of counties (full details next month). K5GKQ
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reports u statewide RACHES Simuluted Kmergency Test
wns held June 16 from 1345 to 1630 ST, WASBDM is
handling trattie for a Cerehral Palsy Telethon, The Ama-
teur Radio Club of the Univ. of Ark. relayed trutfic for
the Amercan Red Cross in a recent dnill at Duteh Mills,
Ark, WASCAG has a new beam in operation and W5-
1DTR has a new 75A-4 receiver. \nyone interested in
forming an Arkamsas Tratlic Net to meet on 3885 ke, at
1715 CRT should rcontact me and indicate an interest,
Tratlic: WSDTR 116, K5SGG 100, WASAVO 38, WASBDM
24 K5UEK 19, W5CUK 8, K5GKQ ¥, KSEEF 7, K5ABE
4, K5IPS 4, WASBRB 3, KSIKAC 3, W5YM 3.

LOUISIANA—SCM, Thomas J. Morgavi, WSFMO—
Clongrats to WEK(C and WSBUK on the fine seores in
the ARRL Sweepstakes Phone and CLW, C'ontests, The
Westxide Club Inml 7 e.w. entries and one phone. KSQXV
made BPL aguin in April, Your SCM had an eyeball
OSRO with Riek on the way buack from the Luke Charles
Hamiest. Incidentally about 300 congregated at liake
Prien Park for one ot the hest fish-frys and gabtests
this vear., W5AAMwon the ceiver. WS5JZO reports
that iK5YBT won the RACES transmitter hunt recently
on 147.3 Me. WSGIX ix NC for the Baton Rouge [45.3-
Me, Net which meets at X par, Mon, ‘M'welve units of
WSAVT. WsQQU and W5WDG stood weather watch on
2 1neters from 13:05-22:30 Apr. 28 during a seveve weuth-
et wlert., ‘The Arst report ta the weather bureau of a
tornado near C'larksville, Tex., and on-the-spot-condition
veports from surrounding towns were handled on ths
net. K5CDC, after 3 years fuvnming, finally has worked
all continents, KaAGd and WEIGW had their appoint-
ments endorsed. A recent visit by the SCM and SEC to
the Baton Rouge ARC bLecume very lively during a dis-
cussion on incentive licensing, KAFYT helped W5FMO
build a Mercury barvizeter, The Loyola University ARC
is now on am., e.w. and s.s.b., all bands, with K5PGS
as spark-piug. Mark vour calendar for the Delti Division
ARRL Convention \\Inrh will be held in Fafayette, La.,
in Novewher, W5SVAR holds <ourt ench morning on
about 3911 ke, with WSKKT. WSHVOZ., nnd u stendy
streatn of visitors checking monnd out. Traflie: KSQXV
930. WSCKZ 269, W3LJY 44, KSCDC 41. KSKMG 38,
WSEA 18, KSFQN 16. KSIYL 8, K5KQG &, KW5TIG 6,
K50KR 5. KSMO.T 4.

MISSISSIPPI—SCM, S. H. Hairston, WSEMM—8EC:

K55QS got lots ot help trom his wife, WASGDV, a new
licensee, in handling emergeney tornado tratlic. ('on-
gratnlations and thanks for state-wide coverage thut

night by KSGVV, K5MFY, WSIDF, K5A1FO, K5AFM
on a.an. aud on s.s.b, WAIZS, WASCAO, W5RIY, W5GTN,
KSKCH, W5SEPT. W5CQJ. W5S5ENMM. KSUTE, K5IJIT,
KSPPI. K5EGL, WASOKN, W5SVT, K3JXB. WASEFL,
WEDNY/5, WWULT, WASAWC, KSTFD, W4VBH/5 and
K50TV. A new Novice in Starkville is W NSGAL, K5-
DZE is going s.x.b. W5SDIX is moving to Picayune and
now is running an SR-150. His son is W A5DBH. Sorry
to lose from Biloxi W4CDJ/5 and K6DGW/5. W5JDF s
doing a fine job as RM hut needs alternate net controls
for the Miss, C.W. Net. Anyone interested in the Cer-
tificate Hunter’s Club, umtdtl K5BQS, 723 Washington
Ave., Puascagoulu, who is vunning a DX-1008 and an
HQ-110 and chases DX. R5Y GT has gone s.ab, with
an SB3-10 and an_Apache, he Hattiesburg Club ix re-
organizing. WASCKN reported a wreck by amateur radio
and waug nelped by WASCAO and K58QS, Crattic: W5-
JDF 322, WHCID(5 75, K5GVV 25. KSCKY 21. KAIHQ
18, KSYTA 16, KSAFM 14, K5AFO 13, K5PPI 13, K5-
RUO 11, WASBMC 7, K5GAD 7, K5DZE 3.

. TENNESSEE—SCM, David *. Cuggio. W{0GG—
SEC: W4WBE. RM: WH0QG. PAM: K4WWQ. Aprd
net reports:

. 3 . Aver-
Net Freq  Time  Days s QTC QNI aue
TN 3635 1900C  AI-Sat 193 245 9
TSSN 3950 1830C N -Sat 68 750 29
ETPN  39%0 0G40E.  NI-I'ri 35 500 u3
New appomntments: K4RQP as ORS, K4SIR uy Hawkins
County EC, The MARA sponsors a radio sehool and
Field Day activities were held on Hovt B. \Wooten's

estate with a $150,000 bomb shelter. New officers of the
Loudon (uuntv ARC are K4UI'D, pres.; K4DAA, vico-
pres.; WAICUQ, seev.-treas, Cluby member K4YTS was
eleot e \xrv prex, of the Teun. Beta Club. The RAC of
Knoxville graduated 35 future hawms and contributed $235
to the ARRL Bldg. Fund. Nuvy MARS State Conrdi-
nator, WAZNV, envolled 80 net members, The Ouk Ridge
ROC added u generator to its Iield Day eaupment.
Your SCM is very pleaserd to report that the ‘Lvnnessee
seetion was 7th nationwide in traffic activity for 1962,
registering the largest gain of the first 10 sections, Hum-
fests: Crossville—tentative date July 21, DELTA—Aug, 4
in Whitehaven. W4HDG, W4RRBL, W4A7zD. WACVG,
WAPER, W4BXG and WATDW work ‘Tromelin N.md
(Gus Browning kxpedition). W4ZZ, vn LeConte Peuk in
the Smokies, 15 the highest AF AARS member east of
(Continued on page 112)



Not a
cliff-hanger
in a carload...

Detergent ads always remind us of our own efforts to produce
tubes that are "whiter than white and clean clear through." We
exercise this care because the things uncontrolled impurities
can do to an otherwise fine tube are just plain murder.

Take cathodes, for instance. The structure is nickel with a few
additives. In fabricating the nickel, impurities are intro-
duced from such oddball places as the heating crucible, the
forging hammer and the hot-rolling equipment. The contaminants
cause cathode-to-heater and grid-to-cathode leakage, excessive
grid emission and a lack of uniformity in established charac-
teristics. All of which is no fun in a final, a high-frequency
oscillator or a TR tube.

What we've needed is ten-cent nickel, not five-cent nickel---but
how to come by it? Sylvania tcok on the problem some time ago,
and recently came up with a solution that has all the technical
beauty of a crystal lattice filter.

The answer is powder metallurgy. This is the comparatively new
art of taking pure metal powder---in this case nickel---and
cold-rolling it at such extreme pressures that the particles
virtually fuse together. Through this process, we obtain a dense
nickel strip with a mechanical strength some 25% greater than
ordinary nickel strip---and free of unwanted impurities!

What does all this do for you? It offers you tubes that have
virtually no end-point failures due to insulation breakdown...
tubes that continue to operate over longer periods with no
development of leakage paths, and no change in accepted values
of grid emission. All nice things to have working for you in
the middle of a contest.

We call this the "LIFE-BOOST* Cathode," and we're putting it
into more and more Sylvania types as fast as we can. Notable
examples are the Sylvania 6146A and 6BZ6. If you'd like a list
of the power and receiving types available now, just drop a
line to the Electronic Tubes Division, Sylvania Electric
Products Inc., 1100 Main Street, Buffalo 9, New York.

¢Trademark 73

Bt Vg,
SYILVANIA

SUBS/IDIARY OF

GENERAL TELEPHONE ¢ ELECTRON/CS (&)
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Clms recent addition to the
ARRL Family of publica-
tions is written for the beginner
and explains in simple language
the elementary principles ot elec-
tronic and radio circuits, tells
how transmitters, teceivers and
antennas work, and includes com-
plete how-to-build-it information
on low cost gear — receivers,
phone and code transmitters up
to 150 watts, v.h.f., measure-
ments, and easy-to-build antenna
systems.

'PROFUSELY illustrated with
hundreds of clear-cut pho-
tos, charts, diagrams and tables,
the 320 pages of this helpful new
manual contain a great amount of
down-to-earth information un-
available to the beginning radio
amateur in any other slngle pub-
lication. It's a “"must’ gulde for
every newcomer in setting up and
operating his amateur station.

$ 2.00 Postpaid

U. S. A. Proper o $2,25 Elsewbhere

AMERICAN RADIO Newington 11
RELAY LEAGUE, INC. Conn.
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the Rockies. W4BQG. Cuarroll County FC was winner
of the state SET held o Mareh. WAIVI., Hamilton
County EC, activated the AREC for flooding condi-
tions and loral election returns. ‘Che krye ARC can help
vou remember when to renew your liceuse, Congratula-
tions to K4LPW, winner of the S8 (.W. Contest. See
page 31 Mayv QST for a picture. Also congratulations
to WALFTH on winning the phone portion. Kuter the
July C'D party. See vou at Crossville, Trattic: (Apr.)
W4ZIY 1125, W4PQP 236, W4ODR 102, WAIXF m Wid-
OGG 82, K4WWQ 8. KATTG 81, WARMLI 61, W4CVG 57,
WHKAT 55, WHWBK 45, K4EJQ 44. W 4()(.}(. 41, \W4SZE
34, W4SZI 28, WAIBNF 27, W4VTS 22, K4J .\G 16, IK4-
LPW 14, WA4IRX 13, \Vﬂ.LJ 13, W4RQG 12. W4HBZ 9,
WALATS & W4OTO 8, WABVP 7. WASBNH 6, WICBN
6, WAHPN 6, WAIRKGX 8, WA4GBA 4. W4AIVI 4, WAd-
LAX 4, W4SGT 4, WAHTYV 4, WAWXN 4, W4IFYD 3,
K4RQP 3. K4TAX 3, K4WUH 3. K4ZZO 3, WACAT 2,
WHDOQK 2, WAHZB 2, K4ZYL 2, K4TTS 1, (Mar.)
WALMCC 19, WA4CRH 18, K4JIG 6, W4TYV 3.

GREAT LAKES DIVISION

KENTUCKY—3CM, Elmer G. Leachman, \W4REW—
SEC. WATFK. PAMs: W4SZB, K4ECJ, WIBEJ, \'.\H.F.
PAM: K4LOA, RAM: WHCDA, Asst. RM: KINYO. RM
(I{NN): WA4APU. No news is gnod news. they sav, so
it is this month, practically. Anyway the SCM doesn't
make news, he just edits it. So you guys sand gals send
it in it you want to make this column interesting rend-
ing. That is what the Form I eard is for. It has space
to puss on comments uud happenings. MIPN reports
432 check-ins, 65 me es_cleared with three srations in
100 per cent, The EMKPN. now a separate net, WAREJ
mgr., reports 22 sessions, 309 check-ins, 20 messapges
cleared, 31 stations participating during April. W4SZB
has been  Emergency Coordinator since 1953, 1ope he
isu't_getting tired. WASYE is moving. =0 will he missed
n MKPN, The Louisville RACES/AREC Net. is on 53.6-
Mec. f.m. now and has 32 statians on the air, (‘orrection
of item in the May column: IK4ZQR should have heen
K4ZQQ. K4HTO is graduating from M.I.T. Ciood woing.
K4HSK now owus o 75A-4 and is remadeling sntennas
ax usnal. He seared high in the C'D Party, Watch for
results, Traflic: K4WJT 783, WABYG 115, ]\4QCQ 103,
K4EWQ 100, W4CDA 68, WA4ELR 43. W4USE 42, W4-
RHZ 33, K4TISB 32. K4HOE 29. WAKIP o7, K4ZQQ 20,
K4VDO 19, K4QIO 18, W4REW l7 WALIQR 9. WAJELB
8, K4LOA & K4HIG 5. K4SWL 2

MICHIGAN—:CN, Ralph P. Thetrean, W8FX—SEC:
WSLOX. Rals: WIEGI. WBIXJ, WRFWQ, KSKMQ.
PAMs: W8CQU, V.H.I', PAM: \WRPT. Appointments:
K8AEM. W8 K8GSW. K¥JZP. WBQQO, K8YRYV,
K2PVB/8 as KCx; KBEXE, K§HLR, W8Y AN as ORSs:
WSALG. W8CQU:, K8GOI!, WIWF, K8LZF, W8Y AN as
OP3s: WENIWW as OBS: hBRDE as ()0, New otlicers
of the IFord ARL are l\&LIB pres.: KEUBYV, vice-pres,;
KEZKA, treas.: K8SUK and h&hllZ. seey. OT Nite, at
Henrv Ford x\luwum was another annual sucecess with
talks hy W8CVQ, W6ZH, W9AC and W2ICE, Hillsdale
ARC ufficers are I\BHKQ. pres.: K8GKX, vice-pres./

s.: WABANO, secy.: WASFDH. act, mgr. WECVQ
received the Calkins awnrd. Clongrats, WSRLT ix doing
fine after a serious operation. WASDSA fell and injured
his hack. Hope lie is OK now. New ofticers of the Kent
RC are WASBALV, pres.: K8BPT. vica-pres,: \WA8?7?
wey. s KSGQG, treas. WABASV (Flint) has started a
e.w. net on 20400. KKEFG suys that 5 out of 11 made
the code as a result of classes held by the Lake Huron
RC. K8BGZ has a new SR-150. K8LOY/8. Michigan t-
Meter C‘lub, again handled Easter messages from the VA
Hospital, Dearborn, WSILP is recovering from a stroke.
'KRTTE has resigned as Michigan PON manager. WSZHB
made 3rd-class commereial phone. K8GID and KSRDE
got WAC No. 44 and 45 on s.s.b. WEEMD still is work-
ing on “A\urora Acres” antenna farm, W8PT is next;
he jnst bought 40 acres. During July. Aug. and Sept. the
Tawas RC will week-end in Alcona County. A self-nrl-
dressed stamped envelope ta W8GZF will bring_intorma-
tion on this rare cune, Mrs. K8PBA is now WNS8TAQ.
WBCQU is now Wolverine S.85.B. Net manager. und
K8PVC is secy.-treax. W8RLT, K8YQE und IxSS.QI‘ got
a big photo write-up in the Detroir News Muay 5 on
thewr hamn TV activities. C'ongraty, KEGOU and K8KMQ
make BPL on nruzmat;omldeh\f*ruR \\SF\\Q will be
RM for the QMN Summer Net, W8NOH/'6 will retire
from the USN in 19 mouths, und will be back in Michi-
gat. Tratlic: (Apr.) K8GOU 334, WEKMQ 2%¢, KSNJW
160, WKBEZ 130, WEQKFO 106, WRDS\W 98, I\NLU\ 91,
K8WQV 835. K8QLL 79. W8YNY 71. WSFWQ 70. \WASASV
682, WAKENO 56, WSIXJ 56, WEELW 54, WRI'X 43, K8-
TFE 42. \W8AUD 40, WSEOI 34, KSLNE 32, VE3CYG/
WR 32, WSTBP 30, WWSHKT 22. K¥\DA 21. WSZHB 19,
W8Y AN 16, KSBYX 15, W8SWF 13, W8RTN 12, W8ZLIX
12. KSHLR 10, K8TJH 0. W8DSE 7. WKUFS 6, Wi-
WVL 5 K8GJD 4, K&8JED 4. K8MFEG 2. (Mar,) WSELW
140, WXIBB 80, WARENO 54, WEEOI 29, W8ZLEK 26,
KRRNN 18, WASCPH 15, K8YAY 14, W8OQH 9, K8~
ORY 6, W8UFS 5. W8Y AN 3.

(Continued on page 114)




CHALLENGEY

PROBLEM: TO IMPROVE THE WORLD-RECOGNIZED HAMMARLUND
HQ-180 GENERAL COVERAGE (540 KC/S TO 30 MC/S) RECEIVER.

SOLUTION: ADD THE EXTRA FEATURES LISTED
BELOW TO CREATE

HQ-180A

Three position switch for fixed or tunable
BFO for best SSB, CW or AM reception.

Improved Electrical and mechanical
stability.

HQ-180AX

Silicon rectifiers for cooler, high effi-
ciency operation.

500 and 3.2 ohm output.

Every feature of the HQ-180A plus 11 = :
crystal controlled fixed frequency posi- & .
tions in addition to the VFO. Ideally ™
suited for net, RTTY, MARS, C.A.P.

and CD.
only $49950

less crystals

Accessory power supply for converters,
etc.

M Separate systems socket for convenient
transmitter/receiver control.

i Multi-purpose power transformer for
115/230v. 50/60 cycle operation.

And there is more! [[] A separate filament transformer connected to the HF

tuning (1260 degrees knob rotation) provides constant tuning over a = 3 KC/S
range on all bands. [} Built-in 100 KC/S crystal calibrator permits quick dial
settings on all bands and optimum use of amateur bandspread. [7] Three AVC
time constants provide optimum CW, SSB and AM reception. AMATEUR NET
It all adds up to the Best Buy in Amateur Radio! $439¢00

24 hour clock timer
optional — $10.00

HAMMARLUND Manufacturing Company

A Giannini Scientific Company « 53 West 23rd Street, New York 10, N. Y.

AMATEUR RADIO EQUIPMENT « COMMERCIAL COMMUNICATIONS EQUIPMENT
VARIABLE AIR CAPACITORS ... AND...THE OUTERCOM 2-WAY RADIO
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Communications, mobile radio...

A First Class
FCC License

¢ 0r Your Money Back!

et

Your key to future success in electronics is a Firat-Clasg
FCC License. It will permit you to operate and maintain
transmxttmg equipment used in aviation, broadcasting,
marine, microwave, mobile commumcatxons, or Citizens-
Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here’s why:
Our training programs will quickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!
You owe it to yourself, your family, your future to get
the complete details on our “proven effective” Cleve-
land Institute home study. Just send the coupon below
TODAY. There’s no obligation.

MAIL COUPON TODAY FOR FREE CATALOG

Cleveland Institute of Electronics

1776 E. 17th St., Dept. QT-20
Cleveland 14, Ohio

How to Succeed
in Electronics

Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation.

CHECK AREA OF MOST

INTEREST ~
[ Electronics Technology [J First-Class FCC License
{7} 1ndustrial Electronics [ Electronic Communications

[) Brosdeost ingincering [

Wher

Your present

o e s o 3 n e o o 2 3 S O e = = o 0% o
g g gy gy

Name. AQO
(please print)
Address.
City. Zone__._ State
Accredited Member Nationnl Home Study Council
mwAccredited Member National Home Study Council S
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OHIO—SUM, Wilson K. Wecekel, W8BAT—Asst, SCM:
J. € Erickson, WEDAE, SEC: WRHNP. RMs: WERZX,
W8DAL: WSIEP and KRONQ. PAMs: W8RVZ, WS8BAP
and KRUBK. It appenrs the Ohio QSO Party was the larg-
est yvet on c.w. The Greater (fuwmnuti ARA's The Mike
amd Key tells us Philip Ohmart, ex-W80ODS., spoke on
the refationship bhetween amateur radio and imdustrial
instrumentation and_that K8QYV isx suffering from mul-
tiple sclerosis, Ohio Traffic Nets:

Net Time Freq. Alode  Mgr,
Buckeye Net (BN) 007 3580 ke, e¢.w. W8RRZX
Qhio Slow Net (ORN) 23307 3580 ke, vow.  WEIEP
Ohio Phone Net (0)PN) 22007 3860 ke. a.m. K8BAP
Qliio Single Swle Band 23457 3974 ke, K8UBK

All of these nets need outlets oll aver Ohin, =i listen
to themn in operation, then join the ane of your chaiee,
The Raq hewer, put out hy Lancaster-Faiviield RC,
tells ns WASCVC's son s now WNSH'TX., WNKHWT is
another new ham and W8RPGC and WASCVC furnished
vonmununications when parts of Lancaster were Hoaded.
How about the elub getting sotmeone to e the FC for
IPairficld County? Massillon ARC’s A{ARC News informs
us that WENWR huy a vew Apache, KKBZI hus a new
Drake 2B and WRVY' hax a1 new SX-88. New appomt-
ments onde in April: K&DIU and WASANID as ORS,
WARROV us OPS sl K8TKG us OBS. (anfon ARC's
Feedline has a picture of HR2HA sitting with W8FSM
: wife sand it says WEHR has a new 1'A-33. K8-
DJE ix a new bham in Canton after serving a hiteh in
the Air Farce. WASEEX :iund WABFNKJ reeccived their
CGieneral Class licenses and W8AL received his HTH, The
Nix-Meter Nomads' The Amateur Extra informs us that
KAYPY has n new HIQ-150. Senaca RC held its first
hidden transmitter hunt of the season. The Ohio Council
of Amatenr Radio C'lnhs’ 1963 officers are WSOUT. chair-
man s WEDN, vice-chawrman: KEDJM. seev,: and WRAL
treas, Babeock & Wilcox RC saw the Bell Telephane
color movie on Telstar. Queen City  Emetgeney Net's
The Listewing Hoxt savs W XHQI\ reported on this vear's
flood, K8HEKU reccived her S0-w.p.m. CP awarl. South
East ARC's /lam Far snys K8TOL and W8TQR spoke
nn single sideband, WASAYL is hnme after w trick in
the Air Foree and the club’s 1963 ofticers are K8ZFD,
pres, ; hstOL vice-pres.: K8SVN. rec. wecy.: K8ONA,
eorr, secy.: K8TSI, treas.;: W8CTZ und W XTQK, vxee,
hoard. Ix87I'S vacationed in Floruda, ‘Toledo's Ham
Shack Ciossip nawmes WSMBI, jts editor, ax its Ham of
the Month. KXCYF receiverd his Cieneral Class license,
Those who made BPL in April were WSUPH, W8DAE,
K8GLA and K8YUZ. Retter clhieck vour license espira-
tinn date several times a vear tn make sure it does not
expire without your knowledge, ARRI, President W6ZII,
Great Lakes Division Director W8UPB, your SEC uund
SCM attended the IDnyton Hamvention along with 3017
athers who registered. Auto license plates were issned
ta 4715 Ohio amateurs, The ontstanding Ohio amateur
award was presented to K8EUF and 173 took the Gen-
vral Class ficense exams with 57 passing the code, The
XYL of WBALW won the Hallierafters SR-150. K8MITO
the Drake TR-3, WASEGP the National NCX-3, K§-
BAX the WRL Galuxy 300 and W8BCG the [IQ-100.
WABDXN received his Gieneral Clasx license, WA8AIZ
has a new tower and quad for 15 and 20 weters. ('n-
Inmbus ARA’s Caraxcape suys that Mr, Ray Copeland.
from Ohio State University Antenna Laboratories. spoke
on the entirely new concept of transmitter and nutenna
design, Traffic: (Apr.) WSUPH 1052, K8LGA 586. K8YU'Z
560, WSCHT 414, W8DAK 408, WRRZX 215, K8SQK 200.
WEMGA 148, WASAJZ 120. KRAVT/8 119, KSUBK 119,
WS8ECB 115, W8CXY 79, K8DIU 55, WRIEP 45, K8KXD
42, W8QCU 40, K8ZMN 37, WSAZF 29, WSLZE 22. K§-
LGB 15. K8PBE 14, W8AL 13. WASAWYV 11, KSKLA 10,
WEDIH 9, W8DQD 9. WABAID X, \WARBOV g, \\8\’(‘[{
6, WABADR 4, W8PZS 4, K8RI'U 3, K8AOP 2. (Mar.)
\VRDHG 78.

HUDSON DIVISION

EASTERN NEW YORK—:3CM. Coorge W, Traey,
W2LIFT —8EC: W2KGC. RMs: W2PHX and K2QJI..
PAM: W2LJG, Section nets: NYS an 3670 ke. nightly at
0000 (;\IT NYSPTEN on 3925 ke. nightly st 2300 (GMT :
ESS on 3300 ke. nightly at 2300 GMT: MHT (Noviee)
on 3716 ke. Sut. ut 1800 GMT: Intereluly on 28 600 ke.
Mon. at 0130 GMT; hmergeuly Coordinators on 148.550
ke, I'ri. ut 0015 GAIT. \ppountmeum WA2DQO und
WA2DRP as OESs, Endorsements: W2URP as OO and
WA2MHY ag OES. Hudson Division Director W2KR was
guest of the Schenectady Club. fn New Rochelle the
~peaker was Nick Marshall, who described the Osear I
and Il projects as a ;mruclpant ‘Ihe State C'ivil De-
fense office has moved tn its new nunderground campus
on Wushington_Ave. in Albany and radio gear soon will
be relocated. Those handling 2-meter rigs during the
Art. Show in New Rochelle were WA2FCR, W2RAL,
WB2FNR, WA2USM, K2SIN., WA2QMP, WA20BZ.

(Continucd on page 116)




Essential New

Operating Aid

For Hams!

sAEAT et /T p [ POSTAGE

BURNGS /DIFFERENTIAL %_ m.cg“’ FRE LocATION
- A SlednrYorts g
; FECTRO.YOICE INC ¢ BUCHARAN. mfchiGan  Rakllugd il e

10%”

WOIIOP’s v DIAMETER
COMPLETELY REVISED "

Complete DX operating information
at your finger tips assurcs better results faster.
Here, on a single ingenious calculator, you can
instantly read data on e¢very couniry and amateur-
recognized subdivision covering: prefix: great circle
beam heading*: time and date at DX location*;

air mail, first class and QSL card postage rates;
international reply coupon exchange table; continent;
DX zone: pretix-to-country translation; and QSL
bureau addresses. Included, also, is « log to indicate
contact and receipt of QSL curd for cuch country.

To get your “Second Op™ calculator, see your
ELECTRO-VOICE Distributor, or write direct, whichever
is more convenicent,

ELECTRO-VOICE Distributors have been making it
eusier for Hams to work DX for over 30 years. When
you drop in to pick up your “Second Op” DX
calculator, ask him to show you how ELECTRO-VOICE
products can do tor your signal what the

“Second Op will do for your paperwork.

ELECTRO-VOICE, INC., Dept. 733Q, Buchanan, Michigen SETTING NEW STANDARDS IN SOUND

NET PRICE

$100

*RBased on average centers of
population for East,
Aidwest, and West Coast.
Amateurs in Mountain Standard
time zone must do
simple interpolation.



A Word From Ward . . .

IS YOUR HAM SHACK
OUT OF BOUNDS ?

7 can remember when the average ham
shack looked like a wing of Uncle Pete's
junk shop: receivers, transmitters, chassis,
converters, speakers and other gear
in every shape, size, finish—stacked,
packed, butted together to get the maxi-
mum equipment in the minimum space.

%os! of it worked all right. But can you
blame any XYL if she regarded that con-
glomeration of high class junk with blood
in her eye?

Well, sir, OM, times sure have changed.

71 is no longer necessary to bolt that
ham shack door as if it hid a closet-full of
family skeletons. And do you know who
wrought this wondrous change? The
people you would naturally expect, Col-
lins Radio, the firm that can always be
relied on to furnish the most advanced
concepts in radio communication.

7he Collins line of single sideband
amateur equipment really is the tops. It
is more than a line; it is a complete in-
tegrated amateur system. Their 75S5-3
receiver, their 325-3 fransmitter, their
30L-1 linear, constitute a real power-
house amateur set up, taking up very lit-
tle space, and above all things, weighing
perhaps /3 as much as the equipment we
used to use. All the components follow a
uniform configuration: face panel, motif,
dial arrangement, finish and color. What
power, what style, and what down right
beauty! Why hesitate? Why not have
the station of your dreams? There is no
better time than the present.

71 is my humble opinion that the Collins
$/Line of Amateur Equipment is one of
the world's greatest inventions for the
preservation of matrimonial harmony.
Get my free, Collins color folder today!

Woard H- Henl wazen

Before you buy or trade, wire, write,
call or drop in to see WARD, W 2FEU

ADIRONDACK RADIO SUPPLY

185-191 W. Main St., Amsterdam, N. Y.
Phone: Victor 2-8350 Ward J. Hinkle, Owner
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WA20CA and WA2NRJ, with an able assist from Tom
Ritzeovan. W2WGE reports 2-meter activity dechning in
Greene Clonnty; Jobn is on 40 meters with 15 wutts to u
new antenna. ARLEC members in Westchester ave remind-
w0 of their net on 146,556 Me. each Fri. at 0115 GMT.
WB2DQO has a new HQ-110 with a Z-meter nuvistor
converter; Tom has two new states on 6 meters. The
son of W2URP is WB2FYP. wmong our ham tamilies,
Tratlicker WA2HGB has a new antenna to replace one
that blew down. ‘Technician WA2MHY passed the Gen-
eraf elass exam during the Euster holidays., C'ongrats.
WALJML, WA2VYS and WB2FZC receiverd their NYS
Net certiticates from Manager W2RUF. Tratlic: K2TXP
451, W2THE 204, K2SJN 136. WA2VYS 129. WB2FFZC 86,
W2PKY 8. WA2HGB 55. WA2PUM 27, WB2CPU 22,
W20GH 22. W2URP 15, IX2MPK 9. W2EFU 4, WB2DQP
3, K2HNW 2.

NEW YORK CITY AND LONG ISLAND—SCM,
Geroge V. Cooke, ‘., W20BU—SEC: K20VN. RM:
W2WIrL, V.H.F. P. \V2EW. Section nets: NLI, 3630
ke. at 00157 nightly : NY(‘LIP\ 3908 ke, ut 2230Z night-
lv: V.4.F. Net, Tue.-Wed-Thu 145.8 Me. ut 01007
und Fri. thrnugh Mon. 146.25 Mec. at 00007 ; Mike Farad
on 7238 ke ut 17007: All Service Net at 19007 on 3925
ke.: Q5 Net on 3935 ke, at 2100Z daily. WA2GPT, WA2-
BEXP, WA2ISG, W2EW and WB2FWA have received BP
certifientes for high traffic eounts for the month of
April. The Mike Farad Net has added a_75-meter see-
tion operating on 3925 ke. at 1:15 pa. KDST. K2KYS
reccived notice fram the 1ARU that he hasx made W \C
WAZIUQ has gotten the AZ5 Award. WA2VKE Dd\\('l
the (leneral Class exum and now is nneratmz as KIESV
for the summer. WAZIZV is now C'HC Nr. 906, \W2PF
ix busy assisting in reorganization of the SSBARA into
an phxlamhmmo technical tvpe of group to lwip the han-
dicapped in our hobby, WA2UVK ix on again after 8
months, has a new 'I‘rlhanrlnr and is working plenty aof
18-meter DX. WA2VIM. WA2SYD and WA2FUL are
womg to C'OCNY and operating W2HJ. the rollege club
station, atter saving farewell to WB2AADM at the Lincoln
HSRC. WA2DSL passed the General Class exam and
now is using a Ranger 1. The new officers of the ('o-
lnmbia U"niv. Amateur Radio Club are K2AHS, pres.;
WB2C'KU, viee-pres.;: W2KZL, secy.; K2TNF, commu-
nications director, In Julv K2DGT “.u take unto himself
an XYL. W2DBQ put in considerahle time in the Nng-
sau Hospital and retnrned home to put to use his new
multi-band doublet, WA2KSP thinks very highlvy of his
new W2CJN -designed Hlathand mobile antenna. WB2DQB
and XYL welcomed a new harmonic—it's a boy. WN2-
HQX. the NYL of W2VKS. is & uew licensce in Alas-
sapequa, The lutest slate of ofticers of the Polytechnic
RC |< K2PAR., pres.; H WA2QPE, vice-pres.: WA2GUR,
~mv KZ2IBI. treas. The cluh's call is W2BXEK. WA2-

Q has been appointed EC for the Queens Borough
2-Meter AREC Net. WA2BIT now is operating raobile
wnh a new G77. WB2ESZ. running an APX-6. is sevk-
ing 'j-meter contacts, W2JU wishes to add more npera-
tors in the monthly transmitter hunt in Nasxau County
on 145.680 MMe. and solicits inquiries. WA2REX is oper-
ating his newest station, KICGZ in Maine, for the sum-
mer, \W2MNX. W2QPQ and K2BBO are instructorz in
the Novice course classes that the Jamaica Amateur
U.H.F. Cluh is giving in cooperation with the N.Y.C
C.D. WR2ADT and WA2UKI have formed the new Clity
Line V.H.F. Cluh. \WW2AEV has been busy flying tn the
Orient and found same good surplus gear on the \West
Cloast. WB2AGJ and WB2AET held a 48-hour QSO ha-
fween them on 6 meters. VW AZKRN, WA2HXR, WN2-
DFP and WN2GWTI are very active using m.c.w. on 2
meters, WA2LJS is maintaining many skeds in Navy
MARS nets, WA2PMW received QRP 25 and QRP 10
(v.h.f.) and Mr. Alry V.ILF. Award No. 73. The Suf-
folk County Disaster Net is operating on 20.560 ke. st
0100Z Mon. with gond attendance All OES appointees
ure reminded that Form 18 is to he used for reporting
and not the card Form 1. Form 18 can be obtained
from ARRL or the SCM. Traffic: (Apr.) WAZGPT 1314
WA2EXP 702, WA2ISG 563, W2EW 512, K2UBG 4
WB2FW4A 404, WA2VLIK 391, WB2CAV 203, WA2QITT
152, K2KYS 123, WaMTA 123, WA2LJS 118. WA2[UQ 103,
WA2RZJ 95, K2THY 64, \WA2GAB 61, WA2GKZ 59, WA2-
VKK 58, KUFT 49, WA2SIV 25. WA2IZV 21, WAZWAO
19, WA2GFP 18, WA2IIS 18, W2GP 12. W2EC 9, W2PI'
. K2KHK 5. WA2EFN 4, W20OME 4, WA2UVK 4, WA2-
FRW 3, WA2RAQ 3. WA2VZN 3, WA2FUL 2, K2AHS |1,
WR2DSTL 1. WA2TYF 1. (Mar.) WA2JSG 507, K2UBG
439, \WA2PSL 15. (Feb.) WA2JSG 529.

NORTHERN NEW JERSEY—Acting SCM, Edward
F. FErickson, W2CVW—SEC: K2ZFI. RM: W2QNL.
PAM: K2SLG. V.H.F. PAM: K2VNL. Names, times,
and frequencies of NNJ I\TS nets: NJN, 2300Z 3695
ke. daily; NJ Phone E&T, 2200Z daily exeept Sun. 13007
on 3900 ke.: NJ 6&2. M on., Thurs. und Sun, at 0200Z on
51.15 Me.,, Tue. and Sat. at 2100Z on 148.70 Mec. Sessions,
attendance and traflic for April: NJN-30-578-522, NJP-

TN -30-337-74, NJ #&2-21-163-108. A vote of thanks is due

(Continued on page 118)




Ask the man who has one...

Ask Tom Branch, WSMRL/S,
San Angelo, Tex, how he likes

his Hy-Tower . . . he’ll tell you:
THE INCOMPARABLE

“In all my 30 plus years of being a
licensed amateur, I have never re-

q qa I n ceived more satisfaction from a
purchased product than I have from

my Hy-Gain Model 18HT Hy-

MODEL 1 8HT Tower. [ am consistentlry recejving

better reports, both D-X and State-

side, on all bands than I ever did
with any other type of antenna
] (beams excepted). The SWR's on
all bands are even better than the
engineering reports stated and

the ease with which the antenna
was assembled and raised proved
to be a very pleasant surprise. Hy-
(Gain’s engineering staff certainly
deserves commendation for the ex-
cellent mechanical and electrical
design of the Hy-Tower—it fills
a long wanted need of Radio Ama-
teurs everywhere.”

Designed for 80 through
10 Meter Operation

RUGGED DURABILITY

Tom’'s praise of the performance &f his #
Hy-Tower will not be short-lived. He’ll
find his self-supporting, omni-direc-
tional all band Hy-Tower will deliver
outstanding performance for years to
come. There’s just nothing to wear out : v ,
on a Hy-Tower. Installed on a mere - ' o
4 sq. ft. of real estate, this 50 ft. vértical al '
radiator features automatic band se-
lection through the use of unique stub s
decoupling systems which are imper-
vious to weather and wear and effec- | o N
tively isolate various sections of the :
antenna so that an electrical ¥4 wave : ‘
length (or odd multiple of a '4 wave =& . e
length) exists on all bands. ; e ! o

Hy-Tower . . . unquestionably the finest o , : .
vertical system on the market today. Real- For Complete Information
istically priced at . ....... $139.50 Net 4 i qnd Engitieering Report,

. see your favorite Hy- -Gain
ADDITIONAL GAIN THROUGH PHASING Dzsmbutor ortiirite
Phasing two Hy-Towers will result in
gains of 2.2db end fire, 3.86db broad-
side, and 4.0db cardiod. Truly the ulti- %4|.|  PRODUCTS CORP.

mate in an antenna system for 80 and ‘8407 N. E. Highway 6 e
40 meters meoln, Nebraska s
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TRIAD
Transformers
for
Amateur
Applications

Triad offers hundreds of transformers
covering almost every amateur applica-
tion. There are dozens for every type of

rcuit. Power, audio, filament, driver,

interstage, transistor, transceiver, modu-
lation. Specifications and prices are
contained in Triad's new Industrial
Transformer Catalog. See your dealer or

rite Triad Distributor Division,

305 No. Briant St., Huntington, Indiana.

TRIAD DISTRIBUTOR DIVISION

A DIVISION OF LITTON INDUSTRIES [E
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WA2APY for a bang-up job as SCM. This is the first
eobimn by vour Aeting SCM, New appointments: \W2-
JDH as OO0, WA28RV as OBS, W2FNX and WA2SRV as
OPSs, WA2CCE, ax ORS. WN2CJP received his General
Class license and is going on 160 meters. \WWA2EDG has
been busy keeping W2BSC on the air and has heen
building *‘hrief case’’ portables. Your Acting SCM was
pleased to meet K2UKQ at the Swampscott C'onvention.
Kay now has ““Top Honors’' umong the CHC'ers. W2-
FNX und gang have heen 1DXing on 20 meters sideband.
W2EWZ received the USA-CA award. WAZMYB re-
ceived the Kssex C'o, award in the NJ QSO Party.
WB2AGJ and WB2AET had a 48-hour warathon QSO
on 6 meters, WB2CRS is working on 144- and 420-Me.
equipment. WA2ZKT has a shiny new 10-D mike. WA2-
QPX has a new HQ-100. K2SLG added a \Warror. WA2-
ZRR put up s TA-31 and is huilding a kw for that
elusive DX, The Belleville Club’s new oflicers are WA2-
BNF, pres.; WA2IGE, vice-pres.: K2UCY, secy.; WA2-
SID, treas.; W2HNA and K20RI, trusteex, WA2U0O0
has a new 2-meter converter. John inet W2RUTF in Buf-
falo. WN2DDA is working hard for a Novice WAS, Bob
was Novice winner of the 1962 $S. W2NIY met the hams
from Albany, N.Y., at a banquet. W2BBR is moving to
Clifton. WA2VCQ has a 35-w.p.m. code award. Larry has
45 states, 27 countries and is building a beer-can ver-
tical. WA2PWTI reports good conditions on 8 meters the
last week in April. WB2CWG is building a new 6-me-
ter transmitter and wants to go d.s.b, WB2COZ has a
brand-new shiny Challenger. WA20QP is active on NJN
and NJPN. W2JDH has a chirp-frce ARC-5 for $0-
meter DX. K2(BC' continues code practice on 3675 ke.
at 6 p.M. week nights and invites reports. X2DSW got
married and then the Army sent him to Japan, \W2VAV
wants to start a club in Cedar Grove, Contact Bill at
23 Harper Verrace. WA2EJZ was in the April CD Party.
WA20NH needs Ocean and Salem Counties an e.w, W2-
LQP ix treasurer of the Telen Amatenr Radio (lub. NJ
6&2 certiticates go to WAKVQ, WA2TTC and WA2ZKT.
W2TPJ sends in a good quota of 50 official observations.
K2KI'E, W2NLQ. WA2CHN and WA2YBT operate on
146.790-Me. f.m. (Good itlea for an AREC net., Traffic:
WA2U00 310, K2UCY 282, K2VNT, 259, WA2WSR 211,
WASRIC 191, WA2JTZ 168, K2SBS 161, W2QNL 153,
WA2GQZ 139, \WB2DEP 128, WA2CCT 118, WA2WAJ 71,
W2CVW 65, WA2ZRR 56, K2SLG 50, WA2QPX 45, \WA2-
ZKT 40, WA2LUD 25, W2SJB 22, WB2CRS 20, WB2HBC
20, W2TFM 18 WASMYR 15, W2ABL 14, K2EQP 14,
W2EWZ 14, W2FNX 10. WA20QP 8, K2UKQ 8, WA2-
7QH 8 K2MFX 7, W2CFB 5, W20XL 5, WA2TWG 4.
WA2EDG 3, WN2CJP 2.

MIDWEST DIVISION

IOQWA—3CM, Dennis Burke, WONTB—SEC: KO-
EXN., PAMs: WOLSF, WOPZO. RM=z: WOLGG, WO-
SCA. New appointments: KPSGE as EC for Aladison
Connty: KQUJJT as OBS: WAODXZ ax OES; WONLF
as 30, WOPFP and hix XYL. Ardis, are the proud
parents of a son. Congratulations! KOVDY reports good
#etivity on 8 meters in N.W. Towa. Now to get some-
thing going in N.E, Iowa ou this hand. With 66 per cent
ot the licensed amaterns in this section inactive in ARRL
it hehooves the 34 per cent who are active to he vigilaut
for apportunities ta spread the gospel while theve is still
time for 1t to he effective, April activities: 160-Meter
Net. QNI 817, QTC 39, sessions 30; 75 Meter Net, QNI
1158, QTC 352, uverage 13.5, sexsions 26: Hamilton Coun-
ty, QNT 142, QTC 5: Webster County, combined QTC
101, sessions 30, Traffic: (Apr.) WOLGG 2029, WOSCA
2017. WOPZO 251, WOBDR 106, WONTB 99, KOQED
83, WOGQ 54, KOUKAQ 33, KOGXP 26. WOBLH 24,
K(ZCQ 20, WOQVUA 17, KOGID 15, KOTDO 13, KO-
AFG 12, WOYDYV 12, WOLJW 11, KOEVC 10, KONIGH
7, WOQVZ 6. WODIB 4, KOMYU 4, KOVBM 4, WO-
DRE 3. WOIO 3. (Mar.) KOVBM 3.

KANSAS—SCM, . Leland Cheney, WOALA—Asst,
SCM: Richard (. C'yspari, WOYZB. SFEC: KOBXF.
PAMs: KOEFL and WOBOR. It\s: WOQGG and WO-
PFG. V.H.F., PAMs: WOHAJ and KOVHP. New ap-
pointments: WOBMW us KC. OPS and O0: WNODZI
as OES. Aprii net report=:

Mg Av
Net  Freq. Time fays done QTC QNI age
KPN 3920 12457 MN-W-I' 17 33 28 15
QKS 3610 0307 Dailv 28 139 137 4.85
HBN 7280 1800Z M -W
SCAN 7070 1400C  Mon
SCAR 7205 1900C 'Tue

Currently the following stationg hold OPS appointment :
WOBOK., KOEFL, WOIFR, WOWFD, KOJID, W0O-
AXZ., WOBRLS, KOYRV, KOYWG, WOALA, KOLHTF,
KOHGIL, KOGIT und WOBMW. Ix your eall missing?
Contact your SCM  ifor appointment. Your telp ix
needed to put the section over the top, \WOBMW haz
accepted the job of Kmergency Cnordinator for Sedg-
(Continued on page 120)




{ Number two hundred fifty-three of @ s'riet}

WE STILL CAN’T gect used ‘to the
frequent comment from our customers
that the receiver section of the NCX-3
transcciver sounds as good as or better
than their regular station receiver — or the recciver they traded in on
i thec NCX-3 . . . After all, thc NCX-3 was designed for duty in the
shack as wecll as mobile, and so it has the goodies nceded for fixed sta-
tion work — full CW coverage, SSB/CW AGC, an AM detector as well
as a product detector, an S-metcr, etc. That “etc.” covers quite a bit —
we have yet to measure sensitivity of an NCX-3 worse than .75 micro-
volt for 10 db S/N, and the gain of the mixer and IF stages is purposely
controlled for quietness. The tuning dial is driven through a miniature
Velvet Vernier to provide a smooth 45:1 reduction for optimum SSB
tuning with zero backlash. Calibration is direct to 5 kc on each band,
and interpolation is easy to a couple of ke or less. The National crystal
lattice transmitting filter is used for receiving, of course, and so selectivity
is really remarkablec — 2.5 kc at the 6 db point, with a shape factor of
2.8:1 — better than found in most expensive receivers. The fast at-
tack, slow decay AGC is RF derived, and the best indication of its
cffectiveness is the fact that it is complctely unobtrusive with the RF gain
wide opcen on strong signals — no pops, thumps, clicks, snorts or groans.
In fact, except for the bandwidth, a good SSB signal is indistinguishable
from AM. Mechanical and clectrical stability is unusual — total warm-

up drift on 20 mecters, for example, is 500 cycles or less in 10 or 12
I minutcs. Thereafter, drift is 30 to 50 ¢yeles per 30—45 minute period.

SOUNDS LIKE a lot of receiver, doesn’t it? Even more so when vou
consider that we're confining our discussion to the receiver portion of
the NCX-3 onlv~—and that we haven’t even mentioned the trans-

mitter, or its 200 watt PEP sock on SSB, or the break-in CW keving,

or the built-in VOX. The NCX-3 is not perfcct, however. The S-meter
is scotch.

Mike FErRBER, WIGKX

“ADVERTISEMENT
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Handbook
Companion ...

steny
HOOHANT.

* PTROTTY
© LAmEATION
QEITINY

.

»
)
R
.
Porvd oo

A concise, clearly written text for
use with the Radio Amateur’s
Handbook, A Course in Radio
Fundamentals is ideal for the be-
ginner but just as useful for the
more advanced amateur who wants
to brush up on his radio knowledge.
For radio theory classes it is one of
the most practical books available.

el

Complete with study assign-
ments, experiments and exam-
ination questions based on the
Radio Amateur’s Handbook.

“You get more fun out of a radio if you
know how and why it works.”

#7.00 posTpaiD

1.S.A. Proper
$1.25 Elsewhere

[he American Radio Relay League

Newington 11, Connecticut

S .
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wick Clounty. This will allow WOYZB more time for
taking care of the c.w. activities iu the section. Which
reminds me, we are in need of more c.w. uperators for
the QKS Net eveuings at 6:30 ‘ST, 3610 ke. Why not
try vour hand und give the hoyvs much needed help.
Traftic: KOZTN 526, WOBYV 166, KOYTA 93, “(’)Q(.aG
48, KOGII 37. KQEFTL 19, hOQI\b 11, WOERQ
KOLHF 8. WOIFR 5. WOFHU 4, KOTGR 4, hD\Qb
4, WOBMW 1.

MISSQURI—SCM, Alfred E. Schwuneke, WOTPK—
SFC: KOWNZ, RMs: WOOUD, KUWONK, PAMs: WO-
BVL. WOBUL. WOLFE (v.h.f.), KOONK. I'm sorry to
report that KOSYW is a Silent Key. WOAIM is the new
EC for Barton. Jusper, Newton and MecDonald Counties.
WAOCWYV is a new General Class licensee. ORS ap-
pointments went to KOYIP, WAGCWYV and School of
Mines Club station WOEEE with KOLGZ as .xppomt-
ment  trustee, New AREC members in Sweet Springs:
WAQAPA, WAOASQ, WAOAPC. Officers of the Mo.
University ARC are KOGOB, pres.; WAQBUT. vice-
pres.:  Alan Thrasher, secy.-treas, I\OO.\'K has sue-
ceeced in getting the net directory published i Braille.
WORTW is hack on MON nfter prolonged receiver trou-
ble. WOOIU' 1) has a new Ranger, WOHHG worked W2,
W3 and W{ on 6 meters with a new bean up 50 feet!
KOFPC :und KOJWN report s 6-meter opening to the
eust during April but no QSOs. WAPBUC und WODDL
both have new rigs on 2 meters, Net reports: NEN
(3885 ke, 2400 (PMT. AM-W-F) QN[ 39%: QTC 219;
NCSs: KOVPH 5. KOONK 4, WOTPK 4. MO SSB
13963 ke. 2400 GMT. T-Th) NI 173: QTC 33; NCSs:
WOFCA 5. WOOMM 4, PON (3810 ke, 2100 GMT. M- 1)
QNT 282: Q1C 1760 NCSs: WOHVJ 10, KOBWE 7,
KOONK 3, KOVIQ 2. MSN (3715 ke. 0200 GMT M-F
& 1300 GMT Sat.) QNT 152: QTC 133: 1\CH~ wiaocwy
7. KOONK 9, KOFPC 4, WAOCXG 4. MON (358 ke.
0100 GMT, T-Sat.) QNI 181: QTC 115; NCSs: WOOUD
& KOFPC 7. WOKIK 3. KOVPH 3, KOGFA 2, KOYIP
1. SMN (3580 ke. 2200 GMT, Sn.) QNI 24: QTC 21,
NCS:: WOKIK. KUGFA, KOFPC, WQOOUD, Traffic:
KQONK 177%, KOVPH 167, KOFPC 1685, KOYVIP 147,
WOAYB 140, KOVNB 138, WOTPK 92, WOMKJ 67,
KORKW 5, WOBVL &1, WOOUD 60, KAVIQ 50,
WAQCWY 38, WOKIK 3%, WOOMM 36, WOHVJ 33,
WAOCXG 27. KOBWE 24, WOEQJ 15. WOPXE 14,
WOEEE 9. KBWNZ 8. WORTW 5, WORDJ 4, \\'_DBUL

1

3.

NEBRASKA—SCM, Charles K, McNeel, WOEXP—
SEC: KOTSU. Morning Phone Net. KODWG NC,
reports QNT 560, QTC 130. WONIK, NC for the West-
ern Nebraska Net, reports ONI 825, QTC 69, 100 per
cont  reporting \V@xES WONIK, EOQCYN. KQAIE,
KOBMQ, WODVB, WOFJZ, Nebraska Storm Net, 3083
ke. at 1930 .CRT, WAJKN NC, reports QNT 526, QTC
3, The Neb a Emergency Phone Net, \\OFGQ NC,
WAQRES fefiorting had QNI 844, QTC 115, new mem-
her W \OCBIx The Central Nebraska Amateur Radio
Club will_sponsor the annual steak frv on Julv 28 at
Victora State Park. Everyone is invited. Make vour
reservutions. with WODLM by July 14. Mobile frequen-
cies will he 3983 ke aud 145.35 Me. The Fstes Park
Hamfest will be held at the Masonic Hall in Estes
Park July 8 and 7. This will be my last report as
vour SCM and L have enjoyed the cooperation of all
in  the Nebraska section for the lust three ters.
Congratulatjons ta Frank Allen, WOGGP, who iv vour
new SCM. Thanks # lot to all ot von and gooad Iuek,
Frank. Traflic: KOBRS 547, WOLOD 128, KOBID 97,
WAOBES 56, WOYFR 54, \V(M‘IG 18, WOVEA 44,
WONOW/(37. WOZIF 35, WOEGQ 32, KOKJP 29,
WONIK 24, WAOBYK 19. WOCCD 19. WOCZO 18,
WOVZI 18, KOIFN 16, W@ZEO 16, KASCON 15, K@-
DGW 14, WAOGCDQ 10, KOFJI'G 10, WOROQ 8,
WOIFN 9, WAQAES 8, WAODFS 7. WAQALI 8, KO-
FBD 6, WOHOP 6. WOWKP 4. Is.OBRG 3, WOAHB
2. KOHNW 2. WOPQP 2, KOYZP 2, WOZBHYV 2. KO-
DVI1, KORRL 1.

NEW ENGLAI;J D DIVISION

CONNECTICUT—3CM, Robert J. )'Neil, WIFHP
= SEC: WIEKJ, RM: WIKYQ. H.F. PAM: WIYBH.
V.H.F. PAM: WIFPH. Traffic nets: PN, Mon,-Rat.,
1800 3880 kc. CON. daily 1845, 3640 ke, CVN, Mon.-Wed.-
Fri. 2030 145950 Mec. Net control tunes 147 Jdown to
144 Mec. on all call-ups.

Clmer P. Balcom, WIRDQ

‘The C'onnectient Section mourns the loss of wn en-
thusinstic lepder. an operator who set the exunple of
top dependability in our tratlic nets. The key of a
tine C'onnecticut RM is silent,

(Tertificates and awards: SNC to WIDAV, WIFXS,
WIVOV and KINTR for their continued fraffic and
reporting activities wn the Cenn, Phone Net, April
CPN report by Rill: 30 sessions, with 199 messages,

(Continued on page 122)
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at NEW CONCEPTS IN

[SBE) S a o

AMATEUR EQUIPMENT

New space age designs now on the laboratory benches, as well as the history-making SB-33
Transceiver, have resulted in new concepts of production and quality control at SBE. As a result,
we at SBE have evolved new ideas in quality, new methods in production, to bring you the most
dependable, most reliable, highest quality equipment available today. New production and test
equipment has been designed and constructed, new methods for checkout and acceptance have
evolved. Acceptance criteria based on standards developed in the space and missile industry have
been established.

SHAKE TABLE, shown with Faust
R.Gonsett W6VR, is capable of sim-
ulating the vibration encountered in
mobile operation or in shipment by
rail or truck. Each unit is vibrated
for one hour without power applied
prior to any other checkout or oper-
ation. After complete checkout, each
unit is operated for one hour at full
carrier output while vibration tested.

GONSETT'S OCTOPUS, shown here with Bob Gonsett,
WA6QQQ and mascot K9-CINDY , simultaneously makes
seventeen resistance measurements to check over 170 indi-
vidual components prior to power checks. This has elimi-
nated the familiar 60 cycle smoke signal test” and assures
that there are no marginal components in the unit.

In addition, each solder connection, each rivet, each bolt and nut, are checked individually in
final inspection. All personnel in the checkout and final acceptance departments are active licensed
amateurs, Final acceptance is made by staff personnel, responsible to Mr. Gonsett, personally.

Designed with the same components, processes. and care that is used in the space and missile
industry — made by hams, checked out by hams, personally accepted and warranted by hams, SBE
equipment will continue to lead the field of amateur-commercial radio equipment. ‘

ENGINEERS, INC.

RANCHO SANTA FE, CALIFORNIA

Ask for the QC at SBE bro-
clll\ure at )l'our SBE deaer lfm‘
the complete story on Quality - .
Control at Sideband Engi- Faust Gonsett, W6VR

neets Inc. President
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HONER [=
BANDIT 1000A

LINEAR AMPLIFIER

1000
WATT
P.E.P.

Compact
design
combined
with light
weight
makes this
1000 watt PEP Linear a perfect companion for
your SSB home or mobile staticn. Only 9%," W
x 7%" H x 9" D and only 11 Ib! Designed to be
operated with 70-100 watt output exciters on
10-15-20-40 and 80 meter amateur bands. Fan
cooled UE572A zero bias triodes; exciter con-
trols operate the antenna relay.

AMATEUR NET: $29Q.00
* Kk ok Kk kX

MODEL 60 : 30V

SUPPLY
Especially

designed
for the
1000A.
Continu-
ous duty
rating suf-
ficient to
operate
2000 watt
PEP line-
ars. Size
and shape
same as 1000A, weightis 30 |b. All solid state
rectifiers, 2400 V (with taps) at 800 ma, 6.8 at
16 amp filament.

AMATEUR NET: $186.00

WRITE FOR MORE
INFORMATION

Hunter Manufactuwring
Company, Inc.

IOWACITY, IOWA

. v
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,mr\ndaucc 21 ~tations, with averame time
40 punutes, GV reports 9 sesxions, 39 stations,
with 16  truthe. KILOM made BPL again with an
overnll totul of 747 points, KIWPQ has turned in his
Official Experimental Station certificate ax he is head-
mg for the Navy. It was nice to see many Connecti-
cut winners st the New England Division (lonvention.
New .ARRL utliliated clubs are the korestville Amuteur
Radio Assa. aud the (entral C'onn. Amateur Radio
Cluh,  txperimental stations WINGR, WIRTS and
KIWPQ report good openings on 50 Me. with new gear
coming along on trequencies ahove 432 'Me. Aey Alix
has two new Novices, KNIEUX snd KNIETU. K1JMV
writes u guod DX column for the Meriden ARC, KIWJL
hax little hirds tell him of local news, which he pusses
an in his column of Key Kz, K10JZ, Old Saybrook.
has heen muned Emergency Coordinator. Hend him
list of meur and bands covered for his file and possible
use in an cmergency. Note: No OSI curds from vuter
space; Alercury Clontrol C'enter rveported some hams
trind  working Majur Cuoper on May 15, ‘Che C'inn,
Emergency Cloordinutor Net will hold sessions the 1st
Sun. of each month during the sunumer. ‘Irathe: Ki-
LOM 747, KIWIKIK 272, WIRZG 257, WI1AW 198, K1-
QPN 179, WIKYQ 156, WIEFW 137, \WILUH 107, W1-
EKJ 77. WIBDI 68, WIMPW 44, KINTR 41, WIFHP
38. KISRF 35, WIDGK 27, K1PUG 27, KIQPM 16,
WIYBH 16. K10J7 14, K1AQE 11, WIBNB 8.

MAINE— \cting SCM, Robert It. Hemulxcu WIYY\V——
SEC: KIDYG. PAM: KIADY. RM: § CIMZB. i-meter
activity 13 ncreasing i the stute and b shows signs of
becoming u popular band here also. WIRLK recently
worked KWXWOK, who wus running ‘g-watt, on 10
meters. His XYL KIKRB worked \\81\' . WSIYB's
power was 2 watts, =une band, KISFX ecently wax
uppomted Axst. SEC. tor Kennebee (o, Yuur Acting
SCAN attended the ARRL convention at Swampscott,
had a wonderful time, suw quite a few MNaine hams
and  fieerd taulks by ARRL I’lewdem Hoover and
others, WIYYW wishes to thank zll for the excellent
cooperation durving his short term as Acting SCM, and
to extend his heartiest hest wishes to the new SCM,
WIAHDM, of Portland. WIPNM did an FB job in the
Frequcncy Measuring Test, Traffic: K4BSS/1 54, Kl1-
MDA 53. KIMZR 43, K187C 43, WIYYW 20, KIVEQ 17,
KIGSF 15.

EASTERN MASSACHUSETTS—SCM, Frank L.
Baker. jr., WIALP--W1AOG, our SEC, recerved reports
from oniv 3 FCs in April, Kis ICJ, PNB and WIFON.
KIVPJ is o new 1>F‘§ KIWID is » new OO0, WIDOM is
our new PAM for 2 meters. T would like to thank
WIOFK for a fine job done. .Another tine New England
Division Convention has cowe and gone and the com-
mittee is to be congratulated on a very nice time, It
was u pleasure to meet anr ARRL President, \WO6ZI,
and he seetned to enjoy homselt talking with everyone.
Congrats to WIWCI un wining the John Mansfield
Memoral Award, WIWCT wolso won u prize. WIMCR
gets on 2 meters some. WIOUP now is in Abington,
KLJV. our new YT, Editor. 1s WIGAG's daughter-in-
law and we wish her the hest of luck, WIBGW is u
member ot FOC, The T-9 Radio Club held a dinner
meoting. WITTB ix the new secv. Bob \Waters spoke at
the Middlezex ARC. WIT.JO donated u Harvey Wells
Bandmuster. WIEAE and WIALP presented the charter
af athliation to Tufts ARS. WIKN. WIMII v pres.;
KIMCF. vice-pres.; KITCD. secy.-treas. KICZO ix
moving to Burlington. WICCG ix » Silent Key. KIRNQ
i~ in with the Winthrop c.d. group, Wls BGW, RHN.
AYG, BB, PXH, TZ, PLJ and KICCL took part in the
Feh, I*MT. WIBGW worked SV OWT, Crete. on RTTY.
Wis CMW and WDD were on the jury together. \WI1KQJ,
RO and EC for Quinev. reports they had a c.d, week
with WIWFQ, WIWK and W1DXQ manning their truck
and says they need some new recruits, EM2ZMN had 22
sessions, 195 QNTs, 285 tratfie. Heard on 2 meters: IKN1s
72Q0), ZOE, KIQJT., KITWI. WIOFK won an_Ameco
converter for 2 meters at the Convention, KITXF gets
on the uir some. K1UJGO is on the air with & joint net.
KN1VPJ will be on 6 meters. KN1ESG, Woburn, is on
the air. WIFMW had the eold bug, WIALP spoke at
the Framingham Cliub on SCM duties, WI1AKEN and his
XYL had their car smashed np but they wre woming
along OK. Appointments endorsed: WIAKN Sandwich
and WIDWY Heverly as ECs: K1JIU as OBS. WI1AWA
save thut the Western Mass. Phone Net and the East-
etn Mass. are going to combine into one net. They had
ssions, 384 QNIs, 102 traific. The H-Meter Net had
ssions, 341 QNIs, 96 traffic, WB6BZR. ex-1QOI.
\\.mn ta hear from any of the gang. KIMTT is mobile
on 6 meters. Our 10-Meter Net needs some stations in
the  Lowell-TLawrence uren, also neuar the Western
Mass. line. [t meets on 28,950 ke. at 2000 Mon. throngh
Fri. WIWU has u Johnson KW and has bheen on 75
meters, KIVLB has u new 20-meter dipole. KI1WJD
has a TA-33 tri-hander. WINJ ix moving to Randolph.
WIDIY 15 a pnew OBS. WI1AUQ renewed his ORS ap-

(Continued an nage 124)
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s~ 2 &0 Neter
Antennas

MOSLEY Model A-92.-§

An introduction to the New MOSLEY SCOTCH-MASTER two meter beam, This nine element an-
tenna may be mounted vertically or horizontally, providing excellent front-to-back ratio, hane
dling maximum legal power, amplitude modulated or 2,000 watts P.E.P. SSB. Mounting bracket
fits masts up to 1% inch OD. Antenna is matched for 300 ohm balanced line. Boom is made of
sturdy medium weight wall 1Y% inch OD aluminum tubing to achieve maximum strength with min-
}mugl weight and wind loading characteristics, Stacked arrays feature 300 or 75 ohm balanced
eed,

SPECIFICATIONS AND PERFORMANCE DATA: Forward gain, 14 DB, Front-to-back, 20 DB.
SWR, 1.5 to 1 or less at resonant frequencies, Maximum element length, 41 inches, Boom length,
12 feet., Turning radius, 6.5 feet, Assembled weight, 4 pounds. Maximum wind surface areq,
1.25 square feet, Wind load, 25 pounds. Antenna is shipped in kit form. Amateur Net $ 16,40

MOSLEY Model A-76-S

Also introducing for the first time, the MOSLEY SCOTCH-MASTER six meter beam, This seven
element array provides maximum forward gain with excellent directivity, SCOTCIH-MASTER will
handle the full legal power, amplitude modulated, Mounting bracket fits up to 1% inch OD mast,
Antenna is **Gamma’’ matched for 52 ohm unbalanced line, Boom is of heavy guage 1Y inch OD
aluminum, Easily rotated with TV rotor and can be mounted vertically or horizontally,

SPECIFICATIONS AND PERFORMANCE DATA: Forward gain, 12 DB. Front-to-back, 20 DB.
Boom length, 24 feet, Turning radius, 13 feet, Assembled weight, 12,5 pounds. Maximum wind
surface area, 2.5 square feet, Wind load, 51 pounds, Antenna is shipped in kit form, complete
with detailed instructions, Amateur Net $35.10

MOSLEY Model A-56-S

The New MOSLEY SCOTCH-MASTER six meter beam features five elements, maximum forward
gain and excellent directivity, This gumma matched beam will handle the full legal power
amplitude modulated. Can be mounted vertically or horizontally, Feed with 52 or 75 ohm line.

SPECIFICATIONS AND PERFORMANCE DATA: Forward gain, 10 DB. Front-to-back, 20 DB
or better. SWR, 1.5 to 1 or less at resonant frequencies. Maximum element length, 118 inches.
Boom length, 12 feet. Turning radius, 7 feet 8% inches. Assembled weight, 6,5 pounds. Wind
load, 32 pounds horizontally, 56 pounds vertically. Antenna is shipped in kit form, complete
with detailed instructions. Amateur Net $ 28,16

o+ Mosley SCOTCH - MASTER Stacking Kits .o
MOSLEY Model A-92-S-SK1

A kit for stacking two horizontally polarized A-92 SCOTCH-MASTER beams, one above the
other, Comes complete with matching transformer, insulator, complete instructions and phasing
line, Feed point impedance - 300 ohm balanced line, This stacked array will attain 3 Db add-
itional gain over a single horizontally mounted beam, Amateur Net $3,15

MOSLEY Model A-92-S-SK2H

A kit for stacking four horizontally polarized A-92 SCOTCH-MASTER beams, two over iwo.
Complete with support members, mounting plates, phasing line, insulators, hardware and in-
structions, Feed point impedance - 75 ohm balanced line, This stacked array will attain 6 Db
additional gain over a single horizontally mounted beam, Amateur Net $44.35

MOSLEY Model A-92-S-SK2V

A kit for stacking four A-92 SCOTCH-MASTER beams, two over two, in the vertical plane.
Comes complete with support members, mounting plates, insulators, phasing line, hardware
and instructions. Feed point impedance - 75 ohm balanced line, This stacked array will attain

6 Db additional gain over a single vertically mounted beam, Amateur Net $44,35

”b’/ﬂy %ﬁm’d .—/0/162 4610 North Lindbergh Blvd, Bridgeton, Mo.



RFECT FLEXIBLE
HAM RADIO

NON-METALLIC GUY LINE — PE

& TV _ANTENNA SYS

Non-inductive, non-conducting, non-absorbing Glas-Line
isolates systems from directional arrays, rhombics, etc.

Tho main insulator of W3UCT, The Glas-
Line is between the two egg insulators run-
ning to the lower feft. The copper link
between the center egg insulator and the
upper right egg insulator is for the dead-
end feeder of a Zepp antenna.

View of an open thimhle and
eye bolt for coupling the Glas-
Line guy wire to a tree. GLAS-LINE
cannot rot, will not shrink, stretch or sag
. . has hlgh breaking strength of over 500
nounds wnh proper use.

600’ REELS
4 7 Plus 50¢ $ 84 Plus $2.00
3 for postage ] for postage
& handling & handling

‘SUPER’ GLAS-LINE
with 1,000 Ib. TENSILE STRENGTH with proper use.

95 Plus $1.00 . 75 Plus $3.00
SIL%O(')L $6 for postage RgOEOLs $34 for postage
& handling & handling

A PARTIAL LIST OF OUR
DEALERS & DISTRIBUTORS

Alpha Aracon Radio Electronics, Ltd., 555 Wilson Ave.,
Downsview, Toronto, Can
Amateur Eleetronles Supply. 3932 W. Lishon,
Milwaukee 8, Wis
Anderson Radio & bupply Co., 2209 East (0th St.,
Anderson, Ind.
Arrow Electronics, Inc., 525 Jericho Tpk.,
Mineola, L.I.. N.Y
Barry Electromcs 5I2 Broadway, N.Y. 12, N.Y,
Birnbach Radio Co., Inc.. 145 Hudson St., N.Y. 13, N.Y.
Custom Electronics, Inc., 1918 So. Brown ‘st.. Dayton, Ohio
Dufty & CoM. Inc., M.N., 2040 Grand River Ave. -
Detroit. Mich
Electronic Distrubutors. Inc., (1324 Fern St., Wheaton, Md.
Harrison Radio Corp., 225 Greenwich St.. New York 7, N.Y.
Henry Radio Stores, inc. .. 11240 West Olympic,
Los Angeles 64, Calif.
Klaus Radio & Electronics Co., 403 East Lake 8t.,
Peoria, 11, R
Mytronies Co., 2145 Florence Ave., Cincinnati 6, Ohio
Offenbach & Reimus Co.., 1564 Market St.,
San Francisco, Calif.
Oregon Ham Sales, 409 W. 15t Ave., Albany, Ore.
Phil's T.V. |9 Datilgreen Plage, Brooklyn N.Y.
Pilgrim’s Electronics, Quincy, Mas:
Pioneer Electronic Supply Co., 5403 Prosneet Ave.,
Cleveland, Ohio
Portland Radio Supply Co., 1234 §.W. Stark St.,
Portland 5, Ore.
Purchase Radio Supply Co., 327 East Hoover Ave.,
Ann Arbor, Mich.
R & R Supply Co., Inc., P.0. Box 1360, Lubback, Texas
Radio Products Sales Co., 1237 16th St., Denver, Colo.
Radio Supply & Engineering Co.. inc., 90 Selden Ave.,
Detroit |, Mich.
Radio Wholesale & Supply Co., 610 Ward Ave.,
Honolulu, Hawaii
Reno Radio Company, 1314 Broadway, Detroit, Mich.
Scott Radio Supply. Inc., 266 Alamitos.
Long Beach 2, Calif.
Van Sickle Radio Supply Co., 4131 N. Keystone Ave.,
Indianapolis 5, Ind

Send check or M.O. No C.0.D.'s please.
DEALER & DISTRIBUTOR INQUIRIES INVITED.

“GLAS]INE

THE GRADY-TRAVERS CO., INC.
111 Eighth Ave., Dept. K, N.Y. 11, N.Y. 212.-WA-9-3300
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pointment :und is working on DXCC. WIFON s mink-
ing a stacked “‘Big \Wheel” for 2 meters. KIONW is
helping a ham-to-bLr. KI1ZYW has his General Class
license, T'he Yuukee Radio CTub held 2 meeting. Many
of the clubs are holding ulu:t:om 50 ;ylnav: ~end in
reports  of rvesylts, KNIEVY ix uew in Marhlchead.
RIEKO @nd KIGUU have a new haby girl. Trattic:
(Apr.) WIPEX 1103. WIOFIK 405. KIONW 387, WIEMG
328, WILES 242, W1ZS8S 219. W1AW.A 169, KIPNB 154,
KIMYN 148, KIGKA 71, WIDOAM 5. WIFON 48, K1-
OFV 29 WI1AUQ 25, WISLV 23, KICMS 21, WIDIY 19,
WIVYS 19, KIBGK 18, KIWJD 14, KILCQ 13, WIBKI
12, KIDGI & WIZI'Q 7. KNIESG f, WIGEK 6, K1-
PQG 4. KIOWK 3. (Mar.) WIDEL 23, KIWJD 16,
KILCQY, KIVLB 2.

WESTERN M_ASSACHUSE’I'I'S—SCM. Percy .
Noble. WIBVR—SEC: KIAPR/WIBYH. RM: W1IJV.
PAM: KIRYT. A goodly cruwd from our scction at-
tended the ‘w tngland  Division Convention  at
Swampscott. New England Division Director WIEFW
was the main speaker at the April meeting of the
Berkshire County \mateur Radio Association. April
saw the greatest activity on WMN (3560 ke. caily at
7 v.ML) in the past couple of vears. necording to RM
K1IJV. East Mass, and West. Mass, have combined to
form one phone net. according to PAM KIRYT (3842
ke, Mon. through Fri. ut 1730 EDT). We welcome you
on either of these nets. EC KISSH is adding members
gradunlly to the Worcester AREC. WIZPB has a new
SX-111 receiver. WIAJX v nsing wn HA-1 kever.
KILBB has a new Valiant IT. WIDWJA’s XYL is now
KNIEUU. WIEUBR and WIEFN are setive on 160
meters, WIUUK increased power to 300 watts. KNI1-
YMS has dropped the “N.” WIFOX hax a new tower,
The Hampden County Radio Association s having
great luck with its annual anction, New officers nomi-
nated for the HC pres.: KI1IJUI vice-
pres.: KIPMK, s . treas.: KIRPD, WI-
ZER. WIGIV and KIIYT. directors. WIMOK is now a
member of the Old Old Timers Club, Traftic: KIRYT
533, KISSH 277, KI1IJV 109, WIBVR 98, WIZPB 63.
WIDVW 1. K1ZEN 61, KILBB 50, WIDWA 12, KN1-
ZVI 2. WIAJX 1,

NEW HAMPSHIRE—S(!M, Albert F. Haworth,
WIVYHI—-SEC: WITNO, PAM: GINXV. RM: KI1BCS.
GSPN meets Mon, through Fri. at 2330Z and Sun. at
14307 on 3842 ke. CNEN meets Mon. through Sat. ut
1130Z on 3%42 ke. NHN (c.w.) meets Mon. through
Sat. at 23457 on 3685 ke, Appointments and endorse-
ments: KIUHE ax ORS and WITFS as ) Class T.
Cancellations: WNITGZ as OFS. WIKVG us OPS
WIRMH as 00. Congratulations to W1JWJ, \VIS\V\/I
WITFS and WIT'BH on their fine record in the Ire-
quency Measuring Test of Feb, '63. I cnjoved the tine
meetings of Nashua Mike & Kev Club. Concord Brass-
pounders and Souhiegan Amateur Radio Assn. und look
forward to mecting with other elubs in the near future,
KIRTR was the first K/W1 c.w. all bands in the Vk/
7L/ Oceunia DX Contest, The Mid-State Amatenr Ra-
dio Club is to be cungratulated on its reeent affilintion.
Attention of Belknap, Grafton and Clarroll Connties is
called tn new AREC mnet operation rn 28.5 and 115.8
Mec. under WIFOG. net manager. Traffic: KIBCS 1275,
KITMD 318, WICUE 44, R1UHE 43. WISWX/1 24,
WIET 10. KIAEG 2. KIBGI 2, KIWPAM 2. KIECU 1

RHODE ISLAND—SCM, John K. Johnson, KIAAV—
SEC: WIYNE. RA: \VIQ’\TU PAM: WITXL., New
appointments: WIBTV as 00 und KISTB as OES,
Section Net certificates were issued to the following:
Kis ZIA, VYC, STB. RRK, VPK, YUV, QEA. SSL.
NTI and ROX., Wls KTV and ZRO. RISPN report:
30 sessious, 669 QNI. 161 traflic. ‘The NCRC of Newport
operated a station at @ hobby show sponsored by the
R.I. Conncil for the Blind and the Newport Jaycees.
Gov. Chafee spoke from WISYE/l to WUIFF at his
home QUVH. WIWLG wus in charge of the station.
assisted by Wis LUQ, JFF and TXL, Kis PTV. VPK
snd KNIYQP. The club also has a class for beginners
who want to get their Novice ('lass tickets. KILPL
recently passed the Amateur Extra Class exam, He
also worked 8YAANAL o new call for Jammiea. and
received his DXCC certificate, KITPK worked W3JZY
on gronnd wave. [f you would like nppointments as
OES. ORS, OPS or 0 contact the SCM. Trafiic:
WITXL 854. KITPK 194, KIDZX 29, K10ZI 29, W1-
BTV 26. KINJT 24.

VERMONT—A\cting SCM, E. Reginald Murray, Kl-
MPN—SEC: KIDQR., Welrome hack to W1BD. former
SCM, who i moving huck to Barre, WIIDM und
KI1HEKI are new 38 signals. We all regrot that W1VZE
has hecome a Silent Key. New otlicers of the (C'VARC
are WIPMH. pres.: KIMPN, vice-pres.; KIOAJ,
secy.: IKIOMO, treas. The club made over 100
contacts in_the Vt. QS0 Party. WLILF is hack on the
air. WIEXZ is moving to Burlington. Franklin C'o. ARC
set np un exhibit with two rigs ut u loeul hobby show,

(Continued on puye 126)
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 ONDEATRBLE

That's the opinion of VHF'ers  []
EVERYWHERE!

Clegg THOR 6 60 watt phone
or CW transceiver for 6 meters.
Built-in  VFO, push-to-talk &
keying relay. Receiver features
nuvistorized front end crystal
lattice filter. BFO for SSB and
CW reception . .. price $349.95.

++. and the best way

to verify these opinions

is right at your own receiver.
Listen across six or two. Pick out
the best signals and you will find a piece

of Clegg equipment behind them every time!
Listen to the ham who's hearing and working
the choice DX . .. the guy who's digging them
out of the QRM and noise . . . he's probably

using Clegg gear too!

A little more eavesdropping will provide the
clincher. The enthusiastic, on the air endorse-
ments by Clegg users (and those who wish they
were) should convince the most skeptical. They
all add up to the one word . . . “UNBEATABLE",
So . .. times a'wasting . . . see your dealer
today. He's got a Clegg rig to match any
pocket-book or any requirement,

Now you can run a
mobile “power house” using the new
Clegg Model 418 transistorized
12V DC power supply /modulator
unit to power your
THOR 6 transceiver.

Visit your distributor today and see the famous Clegg family
that is making VHF history.

.:v»,Q o W -

VENUS 6 99'er six meter 8 watt

B o eter INTERCEPT‘ORl o
transmitter 185 watts SSB transceiver 185 watts transceiver , . . $159.95
AM & CW . . . $695.00 amateur net 6 & 2 meter receiver PSP coming soon, amateur net

+ o« $473.00 amateur net

See your Distributor or write for information.

?1 LABORATORIES m RT. 53, MT. TABOR, N. J.

DIV. OF TRANSISTOR DEVICES TELEPHONE 627-6800
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zs 7![18 LATEST VOLUME in the %2

/

\ Hints and Kinks series is packed «
« with practical ideas. You'll hndi
2 it amighty valuable hook around }
\é vour shack and workshop. Like;\,
all other ARRL publications. \Q
Hints and Kinks contains com- ﬂ%ﬂ
plete, clearly written information >§
Willustrated with plenty of photos %\
« and drawings. [t deserves a place 3\

; XS

Min every ham shack!

> U.S. 1. Proper
'\« $1.25 Elsewfiere }2%
§§§THE AMERICAN RADIO RELAY LEAGUE)
A\

NEWINGTON 11, CONN.
A\

AT ANTNONINTANNTNININT RN,
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WIKJG and his XYL wisiied WLIRU ad his NYT,
WIBUR, of Alassachusetts. visited WIEIB. Traftic: (Apr.)
KISLU16, WIKJG 2. (Mar.) KIYID 4, WIKJG 7.

NORTHWESTERN DIVISION
ALASKA—=CM, Kenneth k. Koestler, KL7BZO—

SEC: KLTDGA., EC: RLTCUK. OOs: KL7TBJW, LL7-
DQL, KL7AQ GBS KL7CAH. KL7DGA has heen

appointed RACKS Otheer for tie state of Aluska,
KL7AQU has been uppointed Asst. RACES  Otheer,
They have sume very good ideas in developir  the

RACES and AREC program for Aluska, KL7CUK is
the new Chiet Engineer of the FCC wonitoring station
m Anchorage. RACES and AREKEC now have contact
between  Anchorage wnd  Fairbauks on 2 meters via
KL7IS ut Lake Minchuiniv. BL7ENT lus heen hold-
ing classes wl his home and we understand some have
abtained  their General Cluss  licenses  through  Dun's
effort, WKL7TEKB :and his NYL, WLTEKC have fus &/
Line oun the air with a new henm and tower. Dell
received his General Class beense o April. KL7CQS
has @ new  Lwenty-elewent teltex: on 2 meters. Your
SCM would rppreciate receiving news from you hams
outside ot Anchorage, Pleuse write him.

IDAHO—SCNM, Mrs. Helen M. Maillet, WIGGV—The
FARM Net meets at 1900 MST on 3935 ke, M-L. The
Gem State Net meets daily at 2000 MST on 3580 ke,
TEN mwets Sun, at 0900 MST oo 3910 ke, The Boise
Valley Net meets Sun., at 1930 MST on 143.44 Mece. The
Euarly-bird Contuct Net mects at U700 on 3990 ke. M-I,
K7SKR, custodian i  Centenmial  QSLs, moved  ta
Washington and W7ZLO, certiticate custodian, wiul now

handle orders for QSls. Bowse Vulley 2-meter hams
assisted  with the istribution ot Sabin orul  vuccine
aed  mgintamed  commmunieations  between  Jispensing

centers. Twenty hams worked with Bessie, WICRE, uet
control at C'linic Headquarters. New calls are KN7WLC
and WASTXE and WAGTXDM, who are awarting new 7
calls, W7IAF and XYL W7A0U, of Utah, visited the
SCM's hwnshack. The Magic Valley urea has 15 sta-
tions oin 14544 Me, CU all ot the WIMU Hamfest
Aug. 2, 3 and 4, FARM Net Tratfic: 50, Trathe: K7KXJT
38, WIGGV 23, K70AB 10, K7KBX 4, W78LY 4.

MONTANA—SCM, Walter Marten, WIKUH—
Asst. SCM: Dr. Marvin K, Hash, W7YHS. »EC:
K7AEZ, L.i. PAM: W7YHS. V.H.F. PAM: WITYN.
Appointments:  W7YHS as  Asst. M KTAEZ us
SEC: WITYN V.HLE, PAM: WIFUM as Valley
County (Glasgow) KC: WISEW asx Phillips County
(Malta) EC. Endorsement: W7TEWR as EC Malta, The
Montana Phone Net meets Mon., Wed., Fri. uvn 3910
ke. at 1800 M. Code practice is conducted Mon., Wed.,
Fri on 382 ke at 190 M by K70GF. WICJN com-
pleted a unew Nuvistor t-meter converter. W7EWR
made WAS in the ¢!D Party. KINHV put up two new
poles and un autenna, K7EWZ is very busy on RNT7,
K7VAMJ has skeds with fus Dad, WOASO. K70GF's
recent. Frequen<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>