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All this performance

for only *650%!

Full amateur hand coverage, 80 through 10
meters o Hallicrafters exclusive new R.LT.
(Receiver Incremental Tuning) for == 2 ke. ad-
justment of receiver frequency independent of
transmitter, and AALC (Amplified Automatic Level
Control) ® Receiver AF gain and RF gain controls
e SSB operation, VOX or PTT . .. CW operation,
manual or hreak-in @ 1650 ke. crystal filter . . .

SPECIFICATIONS

Frequency coverage: Eight-band capability — full
coverage provided for 80, 40, 20, 15 meters; 10M
crystals furnished for operation on 28.5 — 29.0
Mec. Other crystals may be added for full 10 meter
coverage without adjustment, Available for oper-
ation on specified non-amateur frequencies by
special order.

Front panel controls: Tuning; Band Selector; Final
Tuning; RF Level; Mic, Gain; Pre-Selector; R.LT.;
Rec. RF Gain; AF Gain; Operation (0ff/Standby/
MOX/VOX.); Function (CW/USB/LSB); Cal.
General: Dial cal,, 5 kc.; 100 ke. crystal cal.; VFO
tunes 500 ke.; 18 tubes plus volt, reg., 10 diodes,
one varicap, Rugged, lightweight aluminum con-

ew
SR1DO

Fixed/Mobile .
Transceiver

struction (only 17%2 Ib.); size—612% x 15 x 13",

Transmitter €ection: (2) 12DQ6B output tubes.
Fixed, 50-ohra Pi network, Power input—150W
P.E.P, SSB; 1.'5W CW. Carrier and unwanted side-
band suppreszion 50 db.; distortion prod., 30 db.
Audio: 400-2800 c.p.s. @ 3 db.

Receiver Section: Sensitivity less than 1 pv for
20 db, signal-to-noise ratio. Audio output 2W;
overall gain, 1 pv for 14 W output. 6.0 — 6.5 1st
I.F. (tunes wi-h VFQ), 1650 k¢. 2nd I.F.

Accessories: -150AC, AC power supply, $99.50.
P-150DC, DC power supply, $109.50. MR-150
mounting rack, $39.95.

hallicraffers

~ Dverseas sales: Export Division, Hallicrafters « Canada: Gould Sales Co.. IAontraal. P.0. &th and Knstner Avae  Chirasa 24 111
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No other compatable equipment gives you more talk power than the compact, portable Collins

30L-1 Linear with exclusive automatic load control. The 30L-1 provides a conservatively rated

1,000 watts PEP input on 8SB (500 watts average dc) and 1,000 watts average on CW. It is \ .
designed to be driven by the KWM-1, KWM-2, 325-3 or most other 70-100 watt CW/SSB .(
exciters. When used with the KWM-2, you can have a kilowatt station in two suitcases. But -4
more talk power is just one of the 30L-1 features. You'll also find solid state rectifiers which help o
reduce heat, There's a self-contained power supply with
safety interlocks. An aytomatic antenna transfer, a high/
low power capability, and an RF inverse feedback. Get
the facts on more talk power and all the other features

offered you in the Collins 30L-1 Linear. For free copy of

Collins amateur catalog, see your distributor today. | !
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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

Here are typical operational characteristics (single-tone conditions):

D-C Plate Voltage 3000 volts Resonant Load Tmpedance 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-8ig D-C Grid Current 300 ma Mazx. Plate Dissipation 1000 watts
Driving Impedance 55 ohms

Recommended Heat-Dissipating Plate Connector
Sole Recommended Socket (at new low pricet)
Recommended Chimney

Eimac HR-8
Eimae SK-510
Eimac SK-516

*approximate value

For additional material on the 8-1000Z 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., Hitel-
MecCullough, Inc., San Carlos, Calif. Subsidiaries: Eitel-McCullough,
S.A., Geneva, Switzerland; National Electronics, Geneva, Illinois.

*

power margins, provides reliable, trouble-free performance. $119.00 amateur net. e

7



" DX-peition proved...

X-nerfected

HQ-170A ... $379.00

HAMMARLUND’S FAMOUS GLOBE-TROTTING
PAIR—THE INCOMPARABLE HX-50 AND HQ-170A

Literally thousands of DX-hungry operators through-
out the world can attest to the big signal of the HX-50
SSB/CW transmitter from remote, rarely contacted
areas of the world.

% From Nauru in the Southwest Pacific...

% From the Ocean Islands in the Southwest Pacific

% From the island of Corsica
...and from yet-to-be-announced DX-less areas in
the Middle Bast and other parts of the world,
Hammarlund’s HX-50 and HQ-170A have made, and
will continue {o make, thousands of DX contacts.

Here is irrefutable proof of outstanding perform-
ance~the BIG performance amateurs have come to
expect from Hammarlund-quality communications
equipment.

See your nearest Hammarlund distributor for up-
to-the-minute news of DX-PEDITION OF THE
MONTH and a close-up look at Hammarlund’s “full-
control” equipment.

HAMMARLUND

s MANUFACTURING COMPANY
biabihed 119 A GIANNINI SCIENTIFIC COMPANY
53 West 23rd Street , New York 10, N, Y,

Amateur Radi> Equipment + Commercial Communi-
cations Equipment » Variable Air Capacitors...and
... The Outercom 2-Way Radio




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especm]lv League members, are invited to report station activities on the firat of each
month (for preceding month) direct to the SC'M, tire administrative ARRL official elected by members in_each Section,

Radio rlub reports are also desired by SCMs for mr[usxon in Q8T
uvailable in areas shown to qualxh@d League members holdin,

ARRL Field Organization station appointments are
anadian or FCC amateur license, General or (londitional

(lass or above, These inelude ORS, OES, OPS, QO and OBS. SCMs desire apphcatwus for SEC, LC RM and PAM where
vacancies exist, OES, v.h.f. bands appointment, is available to Technicians and Novice, as well as to full-privilege amateur

licensees,

ATLANTIC DIVISION. -

Hastern Pennsylvania W3ZRQ Allen R, Breiner 212 Race 8t. Tamuqua
Maryiand-D, C, W3aJZ Andrew H. Abruham RFD 1 Smithsburg, Md,
Dielaware K3GKF M. F. Nelson 505 Milltown Rd. Marsballtown
Southern New Jfersey K2BG Herbert C. Brooks K00 Lincoln Ave, Pulmyra
Western New York KZHUK  Churles T, Hunsen 211 Rosemount Drive Buffalo 26
Western Pennsylvania W3UHN  Anthony J. Mroezka 475-5th Bt. Lonora
CENTRAL DIVISION. —
Illinois WoPRN Edmond A, Metzger A20 Houth 4th dt, #Springfield
indiana WIFWH  Donald L. Holt 1312 Eust 28th 8¢, Anderson
Wiseounsin KIGS8C Kenneth A, hbneter 522 Wauona Trall Portage
[ e AKOTA DIVISION S
North Dakota WPHVA Harold A. \Venzel A05-3rd 88, 8, W, Minot
#outh Dakota WORRN  J. W. Sikorski l‘aUl) . Menlo Ave Sioux Falls
Alinnesota waorx Mrs. Helen Mejdrich Route 3 Aiftkin
_ DELTA DIVISION
Arkansas WS5DTR  Clurtis R, Williams Route 3, Box 230 Little Rock 72205
Loulsiana WHFMO  Thomag J. Morguvi 3109 Beaulicu St. Metairte 70001
MMississippi WHEMM 3, H, Hairston 2321-27th Ave, Meridian
‘i‘ennessee W410GG David C, Goggio 1419 bFavell Dr, Memphis 18
T GREAT LAKES DIVISION
Kentueky K4QIO Mrs Patricia C. Sehafer 732 Greenridge l.ane Louisviile 7
Michigan WSEX Iph P. Thefreau 27209 W, Six Mile Road Detroit
rhio W8AL Wilson K. Weckel 2118 "T'uscarawus Bt., W. ’anton 8
. HUDSON DIVISION. . JR—
1 aqtern New York W2EERU George W, Tracy 11 38 North Lountrv Club Drive Schenectady
N, X, & Long Istand * K20VN John Brandau 1859 Kaxt 46th & Brooklyn 54
Nnrthern New Jersey W2CVW  Edwuard F. Erlckson 13 Robert urcle South Amboy
- — . MIDWEST DIVISION e
Towa WHONTB Iiennis Burke 1418 Douglas Ave. Am
kansas WHALA ¢!, Leland Cheney R114 Levitt Dr, \Vlchita 7
Alisgouri WETPK Altred E. dchwaneke hdga,r Btar Kte. Rolla
Nebraska WaGGP Frank Allen 272 CGering
NEW ENGLAND DIVISION.
(!nnneeticut WIFHP Robert J. O'Neil Hard Hill Road Bethlehem
Maine \VIAHM Arthur J, Brymer 20 Berwick St. Portland 3
kinstern Massachusetts VIALP Frank L. Baker, Jr. 35 Solar A\e Braintree 02185
Western Magsachusetts WIBVR Percy (!, Noble % Wi, Dennis Westtield
New Hampshire YHI Albert ¥, Haworth "0 Plummer Rd. {Bedford) Manchester (3102
Rhode Island 1\1 AAV John E. Johnson 30 Fruit St, Pawtucket 02560
Yermont * KIMPN E. Reginald Murray 3 Hillerest rive dlontpetier
NORTHWESTERN DIVISION — ... —

Alaska KL7BZO  Keunneth k. Koestier 2005 Suprise Dr. Anchorage

aho K7THLR Raymond V. Evans Twin Fulls
Montana W7KUH  Walter R, Marten Great Fulls
QOregon W7AIN biverett H, France 5 8.E Portland
¥ ashington W7PGY Raobert H, Thurston 7700- .&lst Ave,, N.E Heattle 15

_ PACIFIC DIVISION .

Hawalt * KHBARL NMike Fern Box 107 Lihue, Kauai
Nevada W7PBY Leonard M. Norman 6 52 U h st. Boulder City

Hanta {lara Valley WEZRJT Jmu A. Gm ux.ﬁ Wlllowbmok Way {‘upertino
Lu.mt Bay WaOJwW W, douthwcll 0 douth Seventh St, LDixon 95620

Han I‘mnciqco WHRBIP Wilhur E. Bachman *_<Rl’_) Dartmouth 8¢, San Franeisco 24
facramento Valley WeBTY Cieorge K. Hudson 2209 Meer Way Hacramento
#Han Joayuin Valey WoJPU RKalph Saroyun 8204 k., Townsend Ave, Fresno

ROANOKE DIVISION.
North Caroling KIQFV/WLYZH Barnett 8, Dodd 420 West Franklin 8¢, Salisbury
\outh Larulina K4HDX Lee i, Worthington 118 (‘roscvlew Drive part anburg
virg WHQDY Robert L. Follmar 1057 Dune Norfolk 3
Woit Vlrzinia WwaJmM Donald B. Morris 1136 Mominzstar Lane Fairmont
ROCKY MOUNTAIN DIVISION_

"olorado KOTTB Pronaid Ray Crumpton 1200 Alexander Circle Pueblo .

T W7QWH  Thomas H. Miiler 3148 South 3380 East Halt Lake City 9
M-w Mexico WHZHN Carl W, Franz 2323 Krogh Court, N.W. Albuquerque
Wyoming WTAMU L. D. Branson 342 south Elk e asper

SOUTHEASTERN DIVISION -
Alabama, K4KJID Willlam 3. Crafts ouLe .3 Box 233 Athens 35611
Fastern tlorida wiQvy Cieorge K. Cushing Jucksonville 11
Western ffori:da W4RKH Frank M. Butler, Jr, 494 hmot Rd, t. Walton Beach
teorgia WALG James A Giglio 1378 Motrapolltan Ave,, 8.E, nta
West Indies (P, R.-V.L) P4, William Werner 563 Ramon Llove {Irb, Truman
. Rio Piedras, P. R.
anal Zone KZ5TD Thomas 8. Delleis P. O, Box 1111 Balboa
—_ SOUTHWESTERN DIVISION
1.0s Angeles WEFNE John A, McKowen ll 5 8. Purche Av Inglewood
Arlzona W7QZH Kenneth P. Cole 221 Kust Camelback, bulte P-15 Phoenix 12
#an Diego WeLRT Don Stansifer {427 Pescadero San Diego 7
santa Barbara KEAAK William ¢, bhelton 2036 Grandview Drive Cymarilio
WEST GULF DIVISION.
Northern Texas W5BNG L. L. Harbin 1515 Calmont Fort Worth 7
Klahoma KAKTW Bill ¥, Lund 1220 8. Owasso I‘ sy, 20
southern Texas WHQEMN Roy K. Eggleston 1109 Vernon Drive ¢orpus Christi
CANADIAN DIVISION. ottt

Maritime VEIWB D. E. Weeks Harvey Statjon, N, B.
ontario VE3ING Richard W, Roberts 170 Norton Ave. Willowdule, Toronto, Ont,
<Juebec VEZDR !, W. Skarstedt 42 8t Johns Rd. Pointe Claire,

MMontreal 33, P. Q.

Alberta v "G Harry Harrold 1%34-5th Ave, N. Lethbrldge. Alta..
Hritish Columbia YVETIB H. B. Savage $553 West 12th Ave Vancouver 8, B. C,
Alanitoba VEIY M. 8. Watson 249 Lanark 5t Winnipeg
Saskutchewan VESBL Juek Robinson 4527 klgin Rd Hegina

* Oieiad appointed to act temporarily in the absetice of o regular official
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» HOW TO BECOME A RADIO AMATEUR

+» THE RADIO AMATEUR'S LICENSE MANUAL
+ LEARNING THE RADIO TELEGRAPH CODE
« OPERATING AN AMATEUR RADIO STATION

Anyone starting out in amateur radio will find these publications a necessary
part of his reading and studying for the coveted amateur radio operator's
ticket. Written in clear, concise language, they help point the way for the be-
ginner. Tried and proven by thousands upon thousands of amateurs, these
ARRL publications are truly the “Gateway to Amateur Radio.”

1.50
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The American Radio Relay League, Inc.—Newington 11, Connecticut
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iz AMERICAN
RADIO RELAY
LEAGUE, we.,

is o noncommercial association of radio amoteurs, bonded for
the promotion of inferest in amateur radic communication’ and
experimentation, fof the relaying of messages by radio, for the
advancement of the radio att and of the public welfare, for the
represeniation of the radio amateyr in legisiative matters, and for
the maintenance of fraternalism and a high standard of conduct,

it is an incorporated association without ¢cdpital stock, chartered
under the faws of Connecticut. Its affairs dre géverned by o Board
of Diractors, elected every two years by the generaf membership.
The officers are elected or appointed by the Directors. The Leogue
is noncommerciol ond no one commercially engaged in the many-
facture, sale or rentol of radio apparatus is ehgnble 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 diid has a history of
glorious achievemeant as the standard-bearer in amateyr affairs,

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

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

By

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914~1936
BUGENE C. WOOURUFF, WECMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952
GOODWIN L DOSLAND, WHISN, 19521962

(President Emeritus}
Officers
President . . . . . « . HERBERT HOOVER, JR.,, W6ZH
900 W:(shtre Btvd Los Angeles 17, Californig
First Vice-President . . . . .WAYLAND M, GROVES, W5NW
1406 West 12th Stréet, Odessa; Texas

Vice-President . . .« . . JFRANCIS E. HANDY, WI1BDI
225 Mcm Sf., Mewingfon 11, Connecticut
Vice-President , . . « « « JALEX REID, VE2BE

240 logan Ave., Sf Lomberf P. Q., Canada
Secrefary + . . . . . . . . . . JOHN HUNTOON, WILVQ
Treasvrer , , | - .DAVID H. HOUGHTON
225 Mcm Sf., Newmgion 11, Connecticut
) « o 6 &
Secretary & General Manager Emeritus . A, L. BUDLONG, W1BUD

. . - - L]

General Manager . . . . . . . JOHN HUNTGON, WILVQ
Communications Monoger . . . .FRANCIS E. HANDY, W1BD!
Technical Direcior . . . . . . .GEORGE GRAMMER, WiDF
Assistant General Manager . . . RICHARD L. BALDWIN, WTIKE
Assistant Secrefories . . . . , .PERRY F. WILLIAMS, WIUED
RAYMOND HIGGS, KIFLG GARY L, FOSKETT, W1ECH
225 Main St., Newington 11, Connecticut
* - L ] L .

Generaf Counsel . . . .« . ROBERT M. BOOTH, IR, W3PS
1735 DeSofes Sf.,N W., Washington 6, D, C.

Associafe Counsel . . . . . . . . ., ARTHUR K. MEEN, VE3RX
Suite 405, 19 Rnchmond St. West, Toronto 1, Ont,

DIRECTORS

Canada
NOEL B, EATON. . .. ... ... ........ VE3CI
R.R. 8. Hurlington, Gntario
Vice-Director; Colin U, Dumbrilie, .. ..... VEZBK

{16 Oak Ridge Drive, Bale d"Urfee, Quebec

Atlantic Division

GILBERT L., CROSSLEY ... .......... W3YA
Liept, of E.¥,, Penna State University
‘State ¢ College, 1’a,

Vice-Direcior; Kdwin 8, van l)euwn ...... wixoepe
3711 MceKinley 5t., N.W., Washington 15, D.C.

Cen tra] Division

PHILIP E, HALLER.. ..., ..0.00..,., WIHPG
6000 S, Tripp Ave., Chicago 29, il

Vice-Drirecior.

Dakota Division

CHARLES G, COMPTON..,........., woBuo
1011 Fairmount Ave., St. Paul 5, Minn.

‘v’ice-l)trector Martha J. Shirley......WpZWL
Box 78, Black Hawk, 8. 1,
Delta Division

FLOYD (L TEETS8ON. ... ........... W5MUG
2459 Paden Jackson 4, Miss.

Vice- Director;Graham H. Hicks ¥
100 Magnolia Place, Natchez, Miss.
Great Lakes Division

DANA &, CARTWRIGHT, ........... WRUPB
2879 Opservatory Ave., (_lnclnnutia Chio

Vice-tsirector; Robert B. Cooper. ... ..., WBaAQA
132 Guitd St,. N.&., urand Raplds '8, Mich.
Hudson Division

MURTON B, KAHN............ ..., W2KR
22 Birch H.llle Great Neck, N. Y.

Vice-Irirector; Harry J. Dannais. . ....... W2TURK
R¥D 1, Arbor Lane, Dix Hllls Huntington, L. L

Midwest Division

ROBFRT w. UENNIBTON ........... WHNWX
hox 631, Newton Iown
I’tce-{)treclor Sumner H, Foster. . ........ WaGQ

2315 Linden Dr., 8.E., Leda.r Rapids, lowa
New England Division

l\uL’I‘ON L. CHAFFEE.............. WILEFW
% Heusgner Rd., Southington, Conn.
Vice-})irerzor Bigelow Green............ WIEAE

236 Marlboro 3t., Boston 16, Mass.

Northwestern Division

R.REX ROBERTH. . ... ... ..., w7cPy
837 Park Hill Drive, Billings, Mont.

Vice-irirector: Robert B. Thurston......., W7PGY
7700 31st Ave., N.E., beatﬂe 15, Wash,
Pacxfzc Divigion
HARRY f;l ENGWI

Roanoke Division

P, LANIER ANDERSON, JR,....... WAAIWI
42% Maple Lane, Danville, Va.
Vice-2irector: Joseph F. Abernethy....... \V4AKC

764 Colonial Drive, Rock Hill, 8. C.

Rocky Mountain Division
(XRLL SBMITH. .., ................ WEBWJI
1070 Locust $t., Denver 20, Colo.
Vice-Director: Johu H. Sampson, Jr.. . ... W70CX

3618 Mount Ogden Drive, Ogden, Utah

Southeastern Division
JAME s 1' BORN, JR.
First A\e N
Vice- i)uector ‘Thomas M. WAHYW
P.0. Box 20644, Munlcipul Alrport Branch,
Atlanta 20, G

Southwestern Division

. \YMOND E MEYERS........ ... W6MLZ
X R, dan Gabriel, Calil.
i’ice-luretlvr Vimil Talbott............ WEGTE
1175 Longhill Way, Monterey Park, Calif,
West Gulf Division
ROF MLR O BEST, ..., . WEQKF
Box 1656, curnus Cliristt, Texas
1 h:e-mrector Ray K.Bryan............ WEUYQ

2117 8. W. 61st Terrace, Okla.homa. City 19, Okla,



“It Seems to Us...”

Are You Ready?

No activity has attracted more favorable
or consistent public attention than the in-
stances where amateurs have kept communi-
cations open during and after floods, forest
fires, hurricanes, ice storms and the like. And
no activity gives the umateur himself a
stronger sense of fulfillment, of pride in a job
well done, than to aid his neighbors in time of
distress.

Among various users of two-way radio, the
amateur service iy unique in its combination
of substantial numbers and widespread geo-
graphieal distribution, its long~distance capa-~
bility, its variety of equipments and bands,
and its freedom to serve all relief ngencies
voluntarily and on an equal footing. Surely,
other services with two-way radio gear and a
means of powering it can do a little something
when the chips are down, but a trained group
with pre-tested equipment and well-laid-out
plans can do so much more.

A League objective for many years has been
to improve our emergency-communications
training and capabilities through the Amateur
Radio Emergency Clorps (AREQC). To make
our combination of loealaren and long-
distance services even more effective, the
Amateur Radio Public Service Corps (ARPSC)
has now been established, marrying the AREC
to the National Traffic System without de-
stroying the individuality or internal organiza~-
tion of either. This action was taken as part of
the Board of Directors’ program to strengthen
the amateur radio service.

The new ARPSC gets its first workout in
this year’s Simulated Emergenoy Test (see
mnounccment elsewhere in this issue). The
SET is a grass-roots show. At the national
level, ARRL provides » framework within
which local groups can practice and prove the
procedures they’ll follow when a real test of
their ability arises. Kmergency Cloordinators
are in the driver’s seat within their areas of
jurisdiction. The form the SET takes is up to

vhe ECs and their co-workers. Indeed, some
AREC units will hold their tests on days other
chan those .suggebtod {October 5-6) to provide
vomplete surprise and thus make the test more
realistic.

Every amateur owes it to himself and to his
rommunity to live up to the expectations in
pur regulations concerning publie service, This
means being equipped with adequate gear
and know-how to use his station and operator
ability in any type of disaster or emergency in
which standby radio provisions are called for.
Tt means bemg a member of AREC (or
RACES) or the National Traffic System (or
hoth) and participating in their self-training
activities.

If you are already a member of AREC, hold
the weekend of the 5th open, and check with
your KC about his plans. If you're &« member
of a regular traffic net, try to be on hand for
avery net session during the weekend and the
following week.

If you're neither an AREC or RACES mem-
ber, nor a net operator, isn't it time you were?
Contact your local Emergency Coordinator,
who voluntarily gives much time and effort
in the vver-all interests of public service, to ask
about details of participation. If neither you,
other hams, nor the ham club, know his name,
drop us a line at Hq. There's a place for you,
whatever your frequency band or mode. As
to N'TS, start with your section net as listed
in the \t‘ltmn Activities columns of QST each
month; or econtact your SCM, address on page
6 of this and every issue. Listen a few evenings
to cateh on to net procedures, then wade in.
Most control stations will be patient, courteous
and genuinely glad to welcome 4 new reeruit.

It’s been said many times and in many
ways: amateur radio exists hasically because
of the service it renders. Are you doing your
part to strengthen the justification of amateur
radio? 5]




COMING A.R.R.L. CONVENTIONS

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

October 26-27 — Midwest
Wichita, Kansas

November 29-30 and December | — Delta
Division. Lafayette, Louisiana

Janunary 18-19, 1961 — Florida State,
Miami

April 3-5. 1961 — Great Lakes Division,
Detroit, Michigan

May 9~10, 1961 — New England Division.
Swampscott, Massachusetts

June 12-14, 1961 — West Gulf Division,
Brownwood. Texas

August 21-23, 1964 — ARRL National,
New York City

Division,

SOUTHWESTERN DIVISION
CONVENTION

San Diego, California — October 11~13

The man Diego - Council of Amateur Radio
Organizations announces that this vear's South-
western Division Convention will be & split
affair with activities at both famous Balboa Park
and the Kl Cortez Hotel in San Diego. Shuttle
bus service will be provided between the two
areus, Registration is $10 and includes a Sunday
morning breakfast and the Sunday afternoon
banquet. The ladies will receive a number of
extrug including Saturday luncheon, s fashion
show and various tours.

waturday activities include FCC examinations,
a “home-brew’ contest, a technical session for
Noviees directed by Don Stansifer, W6LRU,
san Diego SCM, s c¢.w. speed contest, mobile
trousmitter hunts, a contest for the best mobile
installation, & YL luncheon, a dinner for SWOOP,
uand & midnight Woulf Hong ceremony and dis-
plavs of amateur gear.

Hsaturday afternoon ARRL Assistant Director
Lew Cartwright, W6BKZ, will lead an ARRL
forum which will include League President

Hoover, Leugue Vice-President F. E. Handy,
Southwestern Director Ray Meyers, und South-
western Vice-Direetor Virgil Talbott.

Sunday morning break{usts will inelude gather-
ings of QCWA, YLRL, s.8.b., DX, traffic, v.h.f.
and possibly RTTY enthusiasts.

The convention banquet will be Sunday at 2
p.. with principal addresses by League Presi-
dent Hoover and Krafft A. Ehricke, director of
Advanced Studies of General Dynamies Astro-
nauties, who will talk on *The Forward Look in
Space Communications.”

Further information may be obtained by writ-
ing to Larry Higging, W6CAE, 1265 Trieste
Drive, San Diego.

MIDWEST DIVISION CONVENTION
Wichita, Kansas — October 26-27

The ARRL Midwest Division Convention will
be held October 26 and 27 at the Broadview
Hotel in Wichita, Iansus, with registration
commencing at Y a.m. on the 26th, Operating and
technical group sessions will be held all day Sat~
urday, covering such topies as RACES, c.d.,
transistors and solid-state conductors. Featured
speakers will include Chuck Carney, WOGDJ,
of Collins Radio who will talk on s.8.b., and Bob
Ruyle, WOFCH, of Hy-Qain, who will discuss
the Iatest developments in antennas, L. M.
Divinia, WOVBEK, Kansas Director for Air Force
MARS, has planned a program which will in-
clude Major Henry C. Becker, Jr., Chief MARS
Army, and Major Alva H. Cole, W4IYR, Chief
MARS, Air Force. There will algo be a e.w. speed
contest, a mobile judging contest and mobile
hunts on various popular bands, and amateur
equipment displays.

The climax of the convention will be the ARRL
Division meeting Sunday morning followed by
the banquet at which Midwest Division Director
Bob Denniston, WONWX, will be master of
ceremonies.

For more information contact Bernard Borst,
WOLNZ, 519 Beacon Bldg., Wichita,

California — The eighth anniversary of the Radio
Amateur Mobile Society will occasion a birthday party and
hamfest Oetober 12, For more info, contact Frances T'ucker,
KGSBL, 1309 Kastern Ave,, Sacramento 25, Calif,

Connecticut— The unnuaf Tri-City Radio Club ham-
fust will be held on Saturday, October (2, at the Crocker
House on State Street, New London. Registration and
dinner, $5.50. Attendance by reservation only, limited to
251, Contact General Chairman Robert Chapman, W1QV,
o, Croecker House, New London, Conn,

indiana — The Hoosier Hills Ham Club will present
their annual hamfest at Spring Mill State Park near Mitch-
¢ll, Indiana, on Cetober i3, Fun, games, refreshments,
plenty of parking, special activities for the XYLs and kids,
¢‘ontact Genersl Chairman J. F, Strom, K9BSL, % P.O.
Box -84, Bedford, Indiana.

Louisiana — The annual New Orleans hamfest will be
held Oetober 13 at Jackson Barracks. Tickets are $1.00.
No other informnation available.

New York — ‘I'he 9th annual Syracuse V.H.F. Roundup
will be held October 12 at Three Rivers Inn, Route 57, 10
miles north of Syracuse. Registrations at noon, Tickets
$6,00 from Joe Zippi, K2BYU, 405 Fdgerton, Minoa,
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N.Y. (Telephone 315~-856-9144). Sam Harris, W1F2ZJ, will
speak vn “V.HLF. Techniques;” W2BVU and WIQMN
will discuss “‘Practical Pulse for Amateur Microwave.”

New York — The Rip Van Winkle Radio Society will
hold their annual banquet October 26 at Red’s Restaurant,
Cloxsacie, N.Y. Steak dinner beginning at 1930. Contaet
WA2IRK, Rte. 81, Earlton, New York.

New York — The sixteenth annual dinner-meeting of
the Quarter Century Wireless Association will be held
Friday, October 125, at the Hotel S8helbourne, East 38th St,
and Lexington Ave., New York City. Informal pre-dinner
eovektail party from 6 p.M. Ivan Loucks, W3GD, of the FCC
and long-time QCWA member, will be the guest speaker,
For dinner reservations write John DiBlasi, W2FX, QCWA
President, 155 Bay View Rd., Plandome Manor, N.Y.

Pennsylvania — The annual roundup of the West-
ern Pennsylvania Mobileers will be held October 25. Details
from Paul Edelman, K3PIB, 112 Maple Lane, Trafford,
Pa. 15085,

Texas — The Houston-Harris Clounty hamfest will be
feld at Sinclair Park on October 19-20, Talk-in on 3855 ke,
Tor details, write Cindy Dougharty, W5ZPD, 3518 Dal-
atrom Street, Houston, Texas 77047,

QST for




The complete 12-watt, 50-Mc. s.s.b. transmitter is shown on the 17 X 6 X 3-inch chassis. The 2E26 linear amplifier is
enclosed in the shielding box on the right, with its tuning and I>ading conirols on the upper right. The 6JH8 balanced-
modulafor tubes are to the right of the loop of coax, and are shown with fube shields removed. The small coil of coax
provides 90-degree r.f. phase shift at 50 Mc. The left knob is the audio gain. The sideband-selection switch is directly
above. Next to the audio gain control is the 8-Mc. crystal, and on its right are the two carrier-balance controls. On the
extreme right is a meter switch that was litile used and has beer: omitied from the schematic. Power requirements are 300
volts at 60 ma. and 600 volts at 90 ma. The —75.volt bias supply and the regulated 150-volt
screen supply are included in this chassis.

The Single-Sideband Sixer

A 12-Wait Beam-Deflection-Tube Transmitter

BY JAY GOOCH,* WOYRV AND ESTIL CARTER,* WA9DNF

The applications of the unique bal-
anced-modulator e¢ircuit used in this
exciter aren’t confined to 6-meters —-
the circuit is usable at any frequency.
Combining beam-deflection mixing and
cascode output coupling, it offers a
high degree of stability in balance, along
with enough output for driving small
power tubes directly.

meter 8.8.b. execiter has been constructed

and shows smooth, stable operation. New
(1.1, type 6JHS beam deflection tubes,' V4 and
V's, Fig. 1, are used as balanced modulators in a
novel cascode circuit, Sufficient power is obtained
from the balunced modulators along with two
12AT7s, Vg and V5, to drive directly a 2E26
linear amplifier which provides 12 watts p.e.p.
output measured at the 50-ohm load.

The 50-Me. suppressed currier frequency,
which provides the r.f. drive to the bulanced
modulators, is furnished from an &-Me. erystal,
triode third-overtone oscillator, Vza, and a
pentade frequency doubler, Vi, The two sections
of a BAWS are used. The O0-degree r.f. phase
difference between the control grids of the two
halunced modulators ig obtained by a length of
75-0hm coax eable, 17y,

! s1ppLB, straight-through phasing tvpe 6-

¥ (lpordinated Science Laboratory, University of [llinois,
Lirbana, [Hlinois.

U Desoription and Rating Sheet, 6T H8, ET-T38029. General
klectric (ompany, Receiving Tube Department, Owens-
boro, Kentucky.

October 1963

A speceh amplifier, ¥y, a 90-degree audio
phase-difference network, Z;, and two split-
secondary audio transformers, 79 and T3, provide
the required push-pull audio drive for the bul-
anced modulators.

D.c. fecdback, obtained from the balanced-
modulator eascode-tube outputs, coupled through
ncon bulbs and the audio transformer split
secondaries to the defleetor clements, gives un-
usually good carrier-null balance stability.

The buffer amplifiers in the plates of the bal-
anced modulators are cascode-connected, direct-
eoupled, and grounded-grid. These have advan-
tages which include:

1. Some r.f. power gain.

2. Increased d.c. feedback gain, resulting in

improved carrier-null balance stability,

3. Isolation between plates of the quadrature-
driven beam-deflection tubes, resulting in
less distortion due to intercoupling.

4. High-impedance output from the cathode
driven amplifiers following the halanced
modulators, which makes possible more
ideal current addition of the two balanced-
modulator channels.

5. Elimination of the need for special quadra-
ture bulance of the carrier null because of a
large increase in the plate resistances shunt-
ing the two halves of the output tank circuit.

These advantages result without requiring addi-
tional tuned circuits.

The unit is operated from a TV transformer
and bridge-rectifier power supply which furnishes
+300 and 4600 volts. A --75-volt d.c. bias

11
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Fig. 1—Circvit diagram of the s.s.b. exciter for 6-meter operation. Except as indicated, resistors are V2-watt compo-
sition; fixed capacitors above 0.001-uf. are paper, 0.001-uf. capacitors are ceramic, those with polarity
marked are electrolytic, others are mica. See text on heater supply for Vs and V.

Ci—Ceramic piston, 1.5-12 pf. {Cambion CST-50 or
equivalent).

Cy—10.8 pf. per section, butterfly (Johnson 11MB11 or
equivaient),

J1—Open-circuit jack (or microphone connector).

Li~3-5.5 ph., siug-tuned (North Hifls 110B, Miller 4504
or equivalent). Feedback coil 5 turns No. 24
close-wound at cold end.

La—7 turns No. 24 ciose-wound on %-inch diam. siug-
tuned form (CTC PLS5-2C4L/N or Miller 4400
form).

Lz-—-3 turns No. 24, diam. 3 inch, close-wound at cold
end of Lz,

supply is built into the transmitter.

The bheam-deflection fube is attractive as a
halanced modulator since it (1) operates well at
frequencies as high as 50 Me., (2) gives moderate
power output without excesgive distortion, (3)
hag good inherent carrier-null balance stability
due to its single eathode and control grid asso-
ciated with two uanodes, and (4) has separate
high-impedance inputs for r.f. and for audio
drive.

Several phasing-type beam-deflection-tube ex-

12

Ls—8 turns No. 20, diam. % inch, 16 turns/finch (B & W
Miniductor 3011); see Ls.

Ls—Center turn of L, cut to form link; inner ends of re-
maining two sections of L: connected together,

Ri—Avudio-taper control,

Rz, R3, R1, Rs—Linear-taper control.

Re¢-R14, incl,—For text reference.

RFC1-RFC4, incl.—Single-pie choke (Miller 6176-TV peak-
ing coil or equivalent),

RFC5-RFCs, incl.-—V.h.f. choke (Ohmite Z-50 or equivalent).

Ti, T2, Ts—See text and photo captions.

Wi—See text,

Z1— Audio phase-shift network; see Table | and Footnote 9.

citers have been described %4 These generally
have been lower-frequency, lower-power units
which require ndditional amplifier or heterodyne
stages for v.huf. use. This unit, although simple,
is attractive as a complete transmitter for a

2 Vance, “8.8.B. Exciter Clirenits Using a New Beam-
Detection Tube,” @ST, Aarch, (960, p. 33,

3 A Phased Single-Sideband Lixciter,” The Radio 4dma-
teur’s Handhook, ARRL, 38th edition (1961), pp, 307-312,

* ¥ivans, © Another Phasing-Type 5.8.B. Exciter Unit,”
QST, September, 1962, p. 28,

QST for
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The 2E26 compartment can be seen on the left, with perforated metal cover removed. On the extreme left is the pi-

network Joading copacitor, and fo its right is the 2E26 plate tuning capacitor. The piston-type 2E26 neutralizing capacitor

is near the rear right corner of the tuning capacitor. It is mounte-i on top of a 500-pf, feed-through capacitor which is the

partial bypass for the bottom end of Ly, the 2E26 grid coil. T2 .and T3, the audio transformers for driving the deflectors,

are UTC type A-19 but can be replaced by less expensive Chicago-Stancor type A-4774. Tz and Ta furnish 12 volts of peak-
to-peak audio (4.2 volts r.m.s.} to each deflector element of each 6JH8.

G-metoer gtation,

50-Mc. Carrier Generation

An 8-Mec. crystal is used in u third-overfone
oscillator with its output on 25 Me. This is fol-
lowed by a pentode frequency doubler. The two
sections of a 6AWS are used in a cireuit similar
to that in Handbook v.hf. transmitters.S A link,
L3, on the output coil, Ls, of the doubler is con-
neeted to two paralleled loads. One is the control
erid of the first baluneed modulator. The other is
# length of 75-ohm coax cable which provides
O0-degree phase shift to the 50-Me. signal and
feeds the grid of the second balanced modulator.

R.F, Phase Shift

This phuse shift is accomplished by un up-
proximate quarter wavelength of 75-ohm coax

% Simple 'Pransmitters for 50 and 144 Me.,” The Radio
Amateur's Handbook, 38th edition (19861), p. 437, and 39th
edition (1962), p. 442,

o

cable. Both subminax, 21-579, and RG-59/U
were tried with no noticeable difference,

The amount of phase shift furnished by the
coax depends on its length, its characteristic
impedance, and its terminating impedance. Here
the 75-ohm characteristic impedance cable is
terminated in approximately % pf., the eapaci-
tance of the 6JH8 control grid input. An 82-ohm
resistor, R4, is added to lower the v.s.w.r. on the
coax. This avoids the large change in phase shift
which accompanies a very small length change in
a eable operated at a high v.s.w.r.

Simplest construction if operation near 50.2
Ale. is intended is to omit Cy, the 1.5- to 12-pf.
trimmer capucitor, und to cut the fotal length of
roax to 3134 inches, This is estimuted to give
phage shift of 00 == 1 degrees over about a 13-
AMe. frequency range. Lengths for other spof
frequencies in the 6-meter band, where the eable
is terminated in the 6JHS8 control grid eupaci-
1ance, can be caleulated from

| I 28

| -

E

CURRENT, pA.

Fig. 2—Deflector current
and plate current as a func-
tion of deflector voltage,
6JH8 beam-deflection tube,
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the crystal socket on the front panel. Two carrier-balance pots occupy the center position of the front panel. The left-
hand miniature meter reads r.f. output voltage and the right-hand meter reads 2E26 plate current. The wafer switch at
upper right permitted reading 2E26 plate, screen, or control grid current, but proved of little use and was omitted from
the schematic. At center right is the 2E26 socket and, on its left, the 2E26 grid tank coil, with link coupling from the bal-
anced modulator plate coil. The silicon bias rectifier is at the far right center, adjacent to the electrolytic bias-supply
filter capacitor. The 6JH8 balanced modulator sockets with their short leads connecting fo the coax cable are below the
left carrier-balance pot. This photo shows that all coils and tuning capacitors except the 2E26 plate components are
mounted below the chassis. The 2E26 plate circuit components are kept above the chassis for isolation. The output con-
nection to the antenna is also above the chassis,

1592 The 6JHS deflector-anode characteristies,

length, inches = ——

This length was verified both for RG-59/U and
Amphenol subminax 21-579, both of which have
a veloeity factor of 0.66. Alternate construction is
to incorporate & 1.5-12 pf. piston capacitor (Cy)
ug un r.f. phase adjustment and cut the coanx to 29
inches. This allows adjustment that will give a
O0-degree phasce shift on any frequency in the
50 to 54-Me. band

The r.di. voltages measured at the control grids
of the two 6JHS8 tubes are nearly equal. They
read 5.1 volts r.m.s. on the link and 5.3 volts
r.n.8. at the terminated end of the coax.

Cascoded Balanced Modulators

The control grids of the two 6JHS8 balanced-
modulator tubes, V4 and V7, are fed 90-degree
phase difference r.f. Likewise, each tube has its
set of defleetor elements fed 90-degree phased
push-pull audio. FKach tube huas a push-pull
double-rideband signal appear at its two anodes.
When equal outputs from the two chaunels are
added, single sideband results. Previous experi-
ments, without the cascode amplifiers, indieated
that a considerable amount of intercoupling was
oveurring between the two beam-deflection tubes
when the unodes were tied directly together to
add their outputs. Only small output was possible
before distortion became large. With outputs in
parallel, but inputs consisting of yuadrature
signals, it appeared that distortion was being
vaused by the first balanced modulator plate
modulating the second, and vice versa,

A better understanding of the 6JHS, or any
of the other beum deflection tubes, can be had
by considering the following:

14

which are typieal of most heam-defleetion tubes,
describe the portion of the tube beginning at the
accelerator (sereen grid) and including the de-
fleetors and two anodes. If this part of the tube
is considered to be analogous to a dual triode
with common cathode, operating in class-A push-
pull, the clags-A characteristics of one triode
section, which is analogous to half of the above
portion of the 6JH8, would have an amplifieation
factor (u) of 6.3, a plate resistance of 9000 ohms,
and a trunsconductance (gm) of 700 micromhos.’
The output cireuit of the 6JH8 should be designed
considering the equivalent of two of these triodes
in class-A push-pull.

Distortion caused by intercoupling between
the two balanced modulators with plates paral-
leled was attributed to the low plate-to-plate
resistance of the 6JHS8s (18,000 ohms) and to the
low amplification factor (6.3) between the deflee-
tors and anodes. The plate-to-plate resistance
of the tube, when viewed as the equivalent
generator internal resistance, is low compared
with the usual tunk-circuit load impedance.
Therefore, the outpui tank does not load down
the voltage swing of the plates appreciably. The
low amplification factor of 6.3 meung that a
differential, or push-pull, voltage between the
plates of 6.3 volte is fully as effective in deflecting
the heam as would be a one-volt push-pull signal
applied between the deflectors. A rather unfortu~
nate situation exists whereby one tube cun very
offectively plate modulate the other. To avoid
this intercoupling without undue circuit com-

% Private {‘orrespondence: W. P. Kimker, Advanced
Applicatious, General Electric Clompany, Uwensboro, Ken-
fucky,

QST for



plexity, cascode 12AT7 triodes, Vg und Vy, were
added in the plate leads of the 6JHS tubes. ‘The
gridg of 17 und 1’y were connceted to +-300
volts and grounded for a.c. bypass cupucitors.
The 12AT7 plates were fed from the 4600 volt
supply. Since the d.c. cathode voltage of the
12AT7 follows the d.c. grid voltage very closely,
this results in spproximaticly 300 volts across
each the 6JHS and the 12AT7, The plate load of
the 6JHS ig the low impedance looking into the
12AT7 eathodes. This makes a good high-
frequency circuit, The comparatively high plate
resistance of the driving 6JHS plates, being in
the cathode eircuit of the 12AT7, acts to increase
the effective plate resistance of the 12AT7 tubes
by about 40 times. Thus paralleling the plates of
the two 12AT7s to add the outputs of the two
balanced modulators produces a nearly ideal
current addition of the two balanced-modulator
chanpels. The high effective plate resistance of
the 12AT7 tubes results in very little resistive
loading across the two halves of the push-pull
plate tank cireuit, Cy and Ly, Unequal resistive
loading of the two halves of the output tank
cireuit would eause out-of-phase currents in the
two halves of the tank. This would make fairly
eritical “quadrature null balance” adjustment ?
necessary to achieve good carrier suppression.

7 Quadrature balance is usually achieved by a differential
eapacitance or resistance connected across the plate tunk
eireuit with the capacitor votor or resistor arm grounded.
Also see p, 285 of M. B. Knight, ** A New Miniature Beam-
Deflection Tube,” R.C.A., Review, Vol, 21, No. ¢ (June,
1960, p. 266,

However, the high effective plate resistance of
the grounded-grid ecascode tubes, Vg and 1V,
which results from being cathode-driven by the
6JHS plate revistance, makes a quadtature bal-
ance control completely unnecessary. The re-
sulting effect of all these considerations is a
bulanced modulator cireuit that has excellent
performuance.

It should be noted that an isolated 6.3-volt
filament supply, with the filament line connected
to -+ 300 volts, should be used to supply the fila-
ments of the cuscoded 12A°T7 tubes, Ve and V.

Audio System

The speech amplifier is conventional, largely
taken from the Handbhook® The triode second
stage 18, for convenience, transformer-coupled
to the audio phase-difference network. Any
plate-to-line transformer should be sutisfactory
for 7. Connections for eommercial audio phase-
shift networks are shown in Table 1. A compre-
hensive description of how to build such a net-
work has been given?, The network used in the
model shown in the photograph was homemade.
The sudio phase network outputs are connected
to the grids of amplifiers V94 and Vg, the two
halves of & 12AU7, which have the primaries of
Ty and T3 a8 their plate loads. Better differential
guin coutrol was obtained by using a plate-load-

804 25 Watt Modulator Using Push-tull 6R8Q6GTs,”
The Rudio Amateur’s Handbook, ARRL, 3th edition (1962),
p. 272,

W HU88.B.Jr.,” LE. Ham News, Vol, 5, No. 6 (November-
December, 1950).

Fig. 3—Alternative balanced-modulator circuit for 300-volt sup:ply. Circuit designations and components same as in Fig. 1.
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Another view inside the chassis. Mounted on the resistor board at left bottom is the homemade audio phase-shift network.

A commercial audio phase network could plug into an octal socket mounted at this location. The NE-83 neon bulbs,

identical in appedrance to NE-2 types, are mounted on tie points near the center of the chassis. NE-2 bulbs can be sub-

stituted but have a shorter operating lifetime. The audio components, including the amplifier and deflector driving trans-

formers, are located in the left one-fourth of the chassis. The balanced-modulator plate coil is mounted by its leads on

the back of the vertical split-stator tuning capacitor, Cz, adjacent to the left wall of the 2E26 compartment. On the right
rear is the backwards-operated filament transformer which is part of the —75-volt bias supply.

shunting audio balance control, 3, than from
the more usual cathode-bias control. To help
realize maximum output with low distortion in
the balanced modulators, push-pull sudio from
the secondaries of 7's und T3 was used to drive
the deflectors. While single-ended audio drive
to one deflector is simpler, lower distortion re-
sults from this push-pull drive,

ITnder conditions of high defiector d.c. return
resistance, or high drive impedance, deflector
secondary emission currents have been found to
cuuse distortion.’® D.e. return resistance through
the transformers is low.

Leflector currents of the 6JH8 were measured
under furge drive conditions and were found to be
lower than those of the 7360 or 6HWS. The
meastired 6JHS deflector currents are shown in
Fig, 2.

Deflector circuit d.c. return was made through
the relatively low resistances of the secondaries
of transformers 7> and 73, and the beam-center-
ing d.c. voltages are series-fed through the ap-
propriate split secondaries of the transformers.
The sum of & d.e. and an audio voltage appears
at each deflector.

D.C. Carrier-Null Feedback

Drift in the balanced-modulator tubes could
necessitate frequent readjustment of the carrier-
null balunce controls. However, use is made of
the fact that r.f. output from ench half of the
heum deflection tube is closely related to the
amount of d.c. plate eurrent (drawn by that half
tube. A sample of the plate current is obtained in
each case by taking the proportional voltage
drop across u plate decoupling resistor (K1, Iy,

1 Technicul Correspondence “7360 Deflector Clurrents
and Large-Signal Operation,” @ST, March, 1962, p. 41,
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Ry, R12) and feeding this voltuge back through
neon bulbs where it is applied us o d.e. beam
center stabilizing voltage on the deflector cle-
meunt. The burden of maintaining carrier balance
is thus transterred from the active tube structure
to the more stable d.c. divider chain. The direet-
coupled 12AT7 tubes, neon bulbs, and divider
return to the — 73-volt supply result in excellent
stabilization of carrier-null adjustment,

TABLE I

¢'onnections for C‘ommereial
Audio Phase-shift Networks

Terminal Central B & W Millen
1 Fig. 1) Klectronies 350~2001 75012
PS-1 )

2 1 A-IN
B 53 o R-IN

[ 3 3 A-COM

D 7 7 B-C'OM

K 4 2 A-OTT

I ¥ 6 B-OUT
GND 1 C'uge

The nominal drop (coustant 65 volts) across
the NE-83 neon bulbs may vary from bulb to
bulb and require trimming of resistors /5, I's,
Rg and K. This can be done hy centering the
carrier-balance pots and placing o d.e. voltmeter
on the deflectors. The four resistors should be
trimmed in value until each deflector is within o
few volts of ground under no-signal conditions.

6JH8 Cascoded with 6DJ8

The alternative balanced-modulator eireuit
shown in Fig. 3 has been used with a 300-volt
supply. Here, the plates of the cascode tubes wre
operated from 300 volts, uud their grids wre

QST for
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EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS { uf.);
OTHERS ARE IN PICOFARADS { pf. oRupt)
RESISTANCES ARE IN OHMS; K = 1000,

mTRY. O — 75V, REG,
220 10K
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— Sz

Fig. 4—Linear amplifier and bias supply. Except as indicated, resistors are Y2-watt composition; 0.001-wf. fixed capaci-
tors are ceramic, those with polarity marked are electrolytic, others are mica.

Cs—Approx. 17-pf. variable (Hammarlund HF-15 ro

equivalent).

Cs—250-pf. variable {Hammarlund MC-250-M  or
equivalent).

Cs—Ceramic piston, 1.5-12 pf. {Cambion CST-50. or
equivaient).

Js—Coax receptacle, chassis-mounting.

Li—2 turns No, 20 wound on form for Ly {2 inch diam.}
at cold end.

pegged at +150 volts. Resistor values in the
neon bulb-resistor divider chain are changed, so
that the deflectors remain within a few volts d.c.
of ground, under no-signal conditions, with the
-+300-volt power-supply voltage.

"The cascode-tube type is changed to a 61DJ8.1
This tube performs well in this lower-voltage
eircuit because its characteristics are such that it
will handle the required 30 ma. peak plate cur-
rent with as little as 75 volts across plate to
cuthode — and without the grid going positive
with regpect to cathode.

The circuit will not provide sufficient drive for
the 2E26 at 50 Me., a fuct made clear by the
condition of no excess drive for the 2K26 from
the balanced modulators operating from a 600-
volt supply. However, at lower frequencies where
drive i euster, or when driving a smaller tube
such ug a1 6BQS or 6CL6. the 6JHS and 6DJ8
balanced modulators work well.

New Neon Bulbs

NE-83 neon hulbs were used.” These appear
gimilar to NIB-2 bulbs, but are an unproved

11 Tyube Data Sheet 6DJ8, Amperex Electronic Company,
230 Duffy Avenue, Hicksville, Long {sland, New York. _

2 Qlow Lamps as (Hreuit Condrol Components, Miniuture
Lamp Lepartment, Ueneral Klectric Company, Cleveland
12, Ohio. Bulletin 3-1177.
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Ly—6é turns No. 20, diam. % inch, 16 turns/inch (B & W
Miniductor 3011) cemented on Ya-inch diam. slug-
tuned form (CTC PLS7-2C4L/Q or Miller
43A000CBI).

F1s—Linear-taper control.

KFCo, RFC19—7 uh. {Ohmite Z-50 or equivalent).

FFCy1— 1.8 wh, {Ohmite Z-144 or equivaient),

Ts—Filament transformer, 6.3 volts, 1 amp.

23—3 turns No. 18 wound on 47-chm, 2-watt composition
resistor.

design, rated at 500 hours of life at 10 ma. current,
and at greatly extended life at lower currents,
giich us the 2 ma. used here.

The NE-83 should prove useful in furnishing
regulated voltages in multiples of 65 volts where
currents under 10 ma. are required.

Survey of Beam Deflection Tubes

The 6JHS8 beam deflection tube was picked for
this unit after considering the 7360, 6ARS, 6JHS,
6HWS8, and 7763. lts merits are u useful peak
plate current which is approximately three times
that of the 7360, and a higher plate dissipation.
The large-signal deflector current is lower than
that of the 7360 or 6HWS, Although the JHS
has a higher-current beam, it has a more elabo-
rately-focused electron gun and the deflection
linearity is better than that of the 7360 or tHWS,
The tube cupacitances are about equal. More
deflector drive voltage (audio in the pregent
case) is required by the 6JHS8. The 6ARS is an
early tube ' and had poor internal anchoring of
ciements, eausing a shift of carrier null under
meechanical shoek,

None of these hag a sercen grid between de-

18 Adler and Heuer, * Color Decorder Simplifieatinons Based
on u Beam Detleetion Tuhe,” Trans 1LR.M.,, PGBTR
vJannary, 1951), p. Gt
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fig. 5-—Top-of-chassis layout of the 6-meter s.s.b. transmitter. This drawing is to scale and may be used for layout
dimensioning; % inch in the drawing above equals one inch of actual chassis size.

fectors and anodes, und a cuscode circuit can
sometimes improve performance. The 7763 has o
sereen grid between deflectors and anodes, but it
is an experimental high frequency Limiter tube
and has no control grid.

Bulanced modulators operate at lower efi-
eiency than do linear amplifiers. For this reason,
balanced modulators usually are operated at low
levels followed by large amplification. However,
for simplicity in this unit, the balanced modula-
tors are operated at a high enough power level to
be able to drive the 2E26. Fortunately, the 6JHS
is available to do this at low distortion.

Hingle-sidebund power generation at 50 Me.
is more difficult than at lower frequencies, and
there is no reserve of drive for the 2126, For this
reason, low-loss coils and capacitors and high L-
to-(" ratios should be used in the balanced modu-
fator output and the linear-amplifier grid tuned
circuits, covsisting of Ly, Cy and L.

2E26 Linear Amplifier

Straightforward design and construction were

used for the linear amplifier, Fig. 4. The tube is

operated with 4150 volts regulated on the screen
grid and 600 volts on the plate. This sereen

RFC
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voltage is slightly less than is usually speecified,
but it results in a negative bias closer to zero
fabout --16 volts) than would be required with
higher voltage; consequently, less ri. drive
voltage is required to overcome the bias and
Jdrive the grid up-to the required peak of zero
volta,

Bias is adjusted, under no signal conditions,
by £y, until plate current is sbout 20 ma. This
adjustment places about - 16 volts on the grid.
At o plate voltage of 600 volts, the tube is at
rated plate dissipation. During voice peaks the
dissipation rating is exceeded slightly, but no ill
effects resulted from prolonged single tone test-
ing; and operation at this sereen and bias voltage
minimizes linear amplifier crossover distortion.

A parasitic suppressor was incorporated only
in the 2E26 plate lead. Precautions were tuken
in layout to keep the balanced-modulator output
tank and the 2126 grid coil under the chassis,
while the 2E26 plate coil and capacitor were
kept above the chassis.

The bias supply, regulated at —75 voits, also
is shown in Fig. 4. Thig supply aiso furnishes
the 73 volts for the deflector d.c.-voltage-
divider return point.

Fig. 6-—Ninety-degree r.f.-phasing network
for use on lower frequencies where trans-
mission-line  elements are impracticably
large. L2 and Ly, Fig. 1, must be repiaced by
tuned circuits appropriate for the frequency
used. Lz and its leads should have low capaci-
tance fo ground. Values for capacitor C are
given below:

Freq. Mc. Capacitance, pf.
3.9 400
7.2 210
14.3 100
21 45
29 46

QST for



A conventional pi network is used in the 21026
plate circuit to mateh to a 50- or 75-ohm coux
line to the untenna,

Adjustment for SSB Quiput

With an audio oscillator and oscilloscope, ad-
justment for sideband and carrier suppression
is fairly routine. The procedure for phasing-type
exciters has been well covered. ¥ Adjustment,
of the 2E26 linear amplifier includes neutralizing
and loading,

Additional features and uaccessories can cer-
tainly be added, but the mission of this article is
aceomplished if it is an aid to you in geperating
an 8.8.b. gignal on v.h.f.

[t has been suggested that this balanced-

4 Frlich, “How to Adjust Phasing-Type 3.8.B, Exciters,”
8T, November, 1956; nr Single Sideband for the Radio
Amateur. ARRL, 2nd edition, p. 107.

18 The Radio Amateur's Handbook, ARRL, 38th edition
(1961}, p. 310,

modulator cireuit might also be useful on lower
frequencies. This has indeed been the case in this
area, where Jack Washburn, WOIVB, and Lou
Goodman, WIDCZ, are using this circuit on 4
Me. with excellent results. Drive power on 4 Me.
is more plentiful than at 50 Me., and the balanced
modulators are used to drive a 6146 in one case
and a pair of 612Q6Bs in the other.

The guarter-wave eonx is impractieal for r.f,
phase shift at lower frequencies, and the circuit
strown in Fig. 6 is used. The value of ( is selected
for the frequency band used from the table in
Fig. 6. The link, Ly, should have 1 minimum of
eepacitance to ground. Circuit ealeulations show
that an induetance of about (.08 gh. should be
used at point X in Fig. 6, but experimentally no
improvement could be found, probably because
the distributed inductance of the 100-ohm
resistor is near this value. 5]

(e

25 Years Ago |
this month
A

October 1938

. . . The new Maxim Memorial station, WI1AW,
was visited for QST readers. Although much of the
wear and furnishings are gone now, still with us are
the 65-foot wooden masts and author ¥. K. Handy,
W1BDI.

.+ . George Grammer, WI1DF, described a low-
cost, double-regenerative receiver feuturing im-
proved image rejection and i, selectivity.

... W2IXY and VR6AY were awarded Public
Service vertificates for radio contact work in con-
ueetion with the threatened isolation due to epi-
demie of Pitcairn Islanders; and W6CUH /W4DHZ,
W2G0OG and W2UK were commended for their
radio work with Howard Hughes record-breaking
round-the-world flight by aeroplane.

... WBEL described a cumpact kilowatt for all
bands, 160 through 5 meters; RCA’s J. B. Sher-
man wrote ubout construction of television re-
ceivers; and WI1LJI discussed ‘ Refinements in
Combination Exciters.” Other technical features
were ‘‘sky-wave’’ propagation de WOBOE, W2DKJ
and some thoughts on rotary beam antennas, a
speech amplifier by W6AAR und W6ABF, and a
follow-up on Heptember's model-airplane article
hy ARRL’s Wi1CBD.

. And George Hart, WINJM, National Emer-
gency Ulnordinator, who has just celebrated his
25th anniversary with the League, was introduced
to QST readers. Q57—

e Strays_%

Who ’va suppose broke in while K3RJX and
K8RJX were in QS0 recently? Sure — K1RJX!

Hams on the staff of the Los Angeles Herald-
Examiner include W6MLZ, K6GEF, K6HTI,
WASGIPA, WAGSKC, WB6BGF, and WNGFNZ."

October 1963

e Strays 5

The Society of Radio Operators, one of Chicago's
oldest amateur radio c¢lubs, will hold an open house
October 12 at the Edgebrook Field House, Chicago.
Bpace will be provided for swapping ham gear, re-
freshments will be served, and there’ll be demonstra-
tions of advanced and unusual amateur equipment.
The Project Oscar satellite exhibit which has been
displayed around the world, will be displayed.

The purpose of the open house is to provide per-
semal  transistor radios {and, later, replacement
hatteries) to needy persons in the Chicugo aren who
have suffered a hearing loss. For further information,
centact Al Rutherford, 729 N. Delphia Avenue,
Park Ridge, Illinois, or phone HU 9-2172. Mention
“Lend an Ear Day.”

Lee Bergren, WBAIW, received the May 1963 QST Cover
Plaque award from Midwest Director Denniston (left) at
the August 8 meeting of the Kansas City DX Club. The
award is presented each month to the author of the article
adjudged best by the ARRL Board of Directors; OM
Bargren’s winning entry was “'The Multielement Quad.”
The central feature of the Cover Plaque Awards is the
actual engraver’s plate used in printing the cover, suitably
chromed and mounted on a walnut plaque.




Two versions of the Hampmeter. On the left is
the original model covering 3.4 to 40 Mc.
in three bands; at the right is a single-band
version with hooks for hanging on an antenna.

ed
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Conventional field-strength
meters work on the electric
field. This one works on the
magnetic field with certain ad-
vantages. The Hampmeter will
be found useful n checking
current distribution and for
antenna-adjustment purposes.
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The Hampmeter

Magnetic Field-Strength Indicator

BY HORNER KUPER,* K2CU AND FRANK J. RIZZ0,** W20CM

s Hampmeter (for /1 LM Plitude M ETER)
Fis o simple, light-weight and compact r.f,
field-strength meter which operates on the
maguctic component of the electromagnetic
ficld, rather than the electric. Since the two
components are firmly tied together by Maxwell's
cquations, the relative tield-strength measure-
ments are completely equivalent, but use of the
magnetic field offers certain advantages. For
one thing, the instrument ean be made much
more compact for a given sensitivity but, more
important, it may be used near an sntenna
vlement or other conductor to measure the cur-
rent flowing in it, without cutting the conductor.
The gadget wus first developed and used in
1960 at Brookhaven National Laboratory! in
* Box 266, Setanket, L. I.. N. Y,
#* 13 Shelley Place, Huntington, L. 1., N. Y.

¥ (iperated by Associated Universities, Inc., for the U, 8,
Atomic Energy Commission.

conneetion with some antenna problems, but
soon found ite way into the hands of some local
hams who have been cnthusiastic sbouf its
utility. So many requests for details have come
in that it scems worthwhile to write it up
briefly.

The coils are wound on a ferrite rod mounted
ina 3 X 4 X 5-inch Minibox with an appropriate
coil, tuning eapacitor, diode and meter, to pro-
vide u magnetic pickup shielded from eleetrie
fields, We find a 4-inch length of 1{-inch diameter
ferrite is convenient. It is important to use
grade of ferrite that has reasonably high p and ¢
at the frequencies of interest, Ferramic “Q-2"*
cant be used on all ham bands up through 6
meters, giving o p of about 40. The next grade,
“Q-17, gives u p around 125 but probably will
not, work well above about 10 Me.

? Indiana (eneral Corp., Keasbey, N. J.

Fig. 1~Circuit diagram of the Hampmeter. Capacitances are in pf.;

resistance is in ohms.

C,— Midget variable capacitor (Hammariund MC-200).
L1—3.4 to 12 Mc—17 turns.

L:—8 to 25 Mc,—~5 turns.

Ls—18 fo 40 Mc.—3 turns,

Note: Above coils are close-wound with No. {22 enam.) wire on a
single ferrite form V-inch diameter, 4 inches long, with no
spacing between windings. (Form is antenna rod Cat. No.
CF-501, Indiana General Corp., Keasbey, N. J. In case of
difficulty in securing this item, one may be obtained from
W20CM for $1.00 handling expenses.)

Ri—Linear controf,

b S;—Ceramic rotary switch: 1 section, 1 pole, 3 positions {Centralab

PA-2000),
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Consfruction

T'he eircuit diagram of the Hampmeter appears

in Fig. 1, and coustruction is shown in the photo
und the sketeh of Fig. 2. The winding data given
here wpply only to a ferrite rod of the particulur
dimensions and material speecified. Almogt any
microammeter eun be used, but it is usually
convenient to use n rather sensitive meter and
provide a lurge series resistor to udjust sengitiviiy
ag required. The tuning eapuacitor muy be almost
anything that will cover the desired range. 1f it is
provided with u calibrated dial, the gadget can
also he used as an absorption wavemeter.
The ferrite rod is wounted through the
Minibox from front to back in grominets set in
hioles about %g-inch from the top of the box.
After the matehing holes are drilled in the two
halves of the box, the box ig assembled and &
haeksaw cut is made aeross the top and running
Jdown the front. and back to reach the holes.
This is important to prevent the box from acting
as o shorted turn.,

Hooks made of Luecite, buakelite, or similar
materinl are provided so that the meter enn
be hung from an antenna element and shid
along it to meusure the current distribution.
1n measuring current in a conductor, the ferrite
rod should be kept ub right angles to the con-
ductor and at o constant distance from it.

Using the Meter

When using the Hampmeter as a field-strength
meter, ag for antenna tunc-up and pattern
measurcments, it is important to remember
ihat the magnetie field is at right apgles to the
eleetric field and the direction of propagation.
Therefore, in making measurements on a hori-
zontal antenna, the meter should be located at
least two wuvelengths away, at approximately
the same height as the antenna, with the ferrite
rod vertical. For vertical polarization, the rod
should be in a horizontal position perpendicular
to the direction to the antenna.

[n addition to its use ag an ordinary field-
strength meter and for measuring current dis-
iributions in antenna elements, we have found
the gadget useful in some other ways. In the
ayerage ham location it will be found that quite
substantial currents may be flowing in guy wires,
masts and towers, couxiul-cable braids, gutters

! Rubber
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Fig, 2-—Sketch showing mounting of ferrite through box
and saw cut.

and leaders, piping, and telephone and power
wiring, Knowledge of the existence of these
currents will help in explaining anomalies in
antenna directive patterns, and may shed con-
sideruble light on TVI problems: and often
they may be reduced or eliminated by bonding
or relocation of grounds. Presence of these
parasitic currents will often give a tilt to the
plane of polarization and make a marked differ-
ence in front-to-buck ratios. When the ferrite is
oriented parallel to the clectrie field lines, there
will be a sharp null in the reading that may bhe
used to locate the plane of polarization cuite
acceurately.

With the aid of this meter it has been possible
ta completely tune up 4 home-brew 3-element
beam in a couple of hours, with mosf gratifying
signal reports. We wish to thank VKIJW for
suggesting the Hampmeter's name.

e Strays “§s

K1YMO and WA4GPJ would like to hear from
other hams who own tape recording equipment,
with a view to arranging skeds, exchanging informa-
iion, and compiling » divectory. Send your name,
eall, address, and a description of your recording
wear to WA4GPJ, 511 Gaskins Road, Richmond,
Virginia 23229,

WAL4BDW recently worked Aurora, Bouth Da-
kota (KODEL) and Aurora, Colorado (WPDKA)
within & few minutes' time on six meters.

October 1963

A cumulative index to QST is now available
for 25¢ postpaid. This 6d4-page bhooklet covers
the vears 1950-1962, with provision for updating
it easily for the next five years. Send your order
and 25¢ (no stamps, please) to ARRL, 225 Main
31., Newington, Connecticut 06111,

— & & vE

The Alabama Hmergency Net D Bulletin reports
that old postal directories are wvailable from loeal
Post, Offices since they are renewed once euch year.
They ean help you deliver your traffic.
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A Pre-1F. Noise Silencer

Another Step Forward in the War on Man-Made QRN

BY WILLIAM X. SQUIRES,* W2PUL

Fig. 1—Oscillograms of {above} 150-usecond pulse at

input fo a 1-Mc. i.f. amplifier, and (below) the same puise

at the output of the amplifier. Amplifier bandwidth is 5
ke.; note delay and lengthening.

{Dispiayed by Tekironix 331A oscilloscope with dual-

trace pre-amplifier, sweep speed = 200 pseconds/cm.}

enjoined. In the period that saw the up-

pearance of audio and i.f. noise limiters, if.
noise silencers,! and even noise “blankers,”
came u proliferation of neon signs, are welders,
automatie controllers and the ubiquitous auto-
nmobile, The development of a receiver “front-
vnd”” with good overload behavior® suggested the
possibility of ereating a more powerful weapon
against impulse noise. While the technique cun
produce major improvement when properly
applied to almost any receiver, truly phenomenal
noise “elimination” can be attained when it is
uged with a receiver that is not seriously sus-
ceptible to cross-modulation and overioad.

THE battle against impulse noise has been long

Impulse Noise Characteristics

’

To review quickly, by “impulse noise” is
meant man-made noise usually produced by the
arc accompuanying the making or breaking of an
cleetrical eireuit, ug in an ignition system. The
resulting noise pulse is very high in peak ampli-
tude (often large fractions of a volt at the antenna
terminals) but extremely short in duration (in-
dividual pulses infrequently exceed 25-50 micro-

+ e Hauires-Sanders, Ine., 475 Watchung Ave., Watch-~
ung, N, J.

! Lamb, J. J., " A Noise Silencing 1.¥. Cireuit for Super-
het. Receivers,” @ST, February 1936.

? Squires, A New Approach to Receiver Front-End
Design,” ¢S8T, September 1963,
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seconds). Repetition rates vary from almost
random to 60-eyele yynchronous,

Atmospheries, produced by ionospheric propa-
gation of a large number of individual lightning
strokes for each noise burst, ean be of extremely
long duration — hundreds of milliseconds. Con-
sequently, attempts to silence 3 over such long
intervals cause severe deterioration of speech
(and high-speed c¢.w.). Therefore, for the pur-
poses of this article, by impulse noise we mean
only that high-intensity, short-duration noise
that is susceptible to receiver silencing.

Although the incoming pulses are of very short
duration, selectivity (as in the if. amplifier)
lengthens them. Fig. 1 shows the delay and
lengthening caused by a 5-ke. wide i.f, amplifier.
The upper frace is that of a simulated noise
pulse seen at the 1.L. input; the lower trace shows
the same pulse as it appears at the if. output.
The more serious lengthening caused by a nar-
rower i.f. amplifier can be seen in Fig. 2. which
shows the game pulse applied to a 2-ke. wide i.f.
amplifier with very steep skirt selectivity (4 ke.
wide at —60 db.).

Any stage that overloads can cause extreme
lengthening. Onece the pulses become long in
duration, silencing is much less effective beeause
bigger “holes” are made in the signal. Limiting
can reduce the abuse to the ears, but can do little
to improve weak-signal performunce beesusge the
{now) long noise hursts obscure the signal.

It should be clear that sileneing should take

3 By *“silence” ix meant to render the receiver inoperative
for the duration of the pulse. A *limiter” simply prevents
the pulse {or signal) from esceeding a given amplitude.

Fig. 2—The delay and lengthening of the pulse of Fig. 1
when passed through a 2-ke. wide amplifier with good
skirt selectivity (4 kc. at — 60 db.).

QST for



place in the receiver before any appreciable selec-
tivity. When this is done, the noise pulse will be
eliminated before the i.f. even begins to respond
(see Fig. 2). This implies that the silencer must
be pre-i.f. if it i8 to really perform. Three other
requirements must also be met.

Silencer Requirements

If the silencer is to render the receiver inopera-
tive only during the pulse interval, the bandwidth
of the silencer should be us greut as possible. so
thut it will produce the shortest possible silencing
pulses {and with negligible delay). An upper
limit on this maximum bandwidth is not only
that available at the receiver front end, but on
the requirement that the silencer should *“see”
the sume portion of the spectrum as that to
which the receiver is tuned.*

Next, since the silencer “sces’” all of the signals
{and noise) over a wide range (say 500 ke. to 1
Me. ), it must have a way to sepurate the noise
pulses from the signals. Fortunately, impulse
noise fends to distribute its energy rather uni-
formly over large slices of the spectrum, so that
pesk-envelope detection over the full bandwidth
will, in most ecases, recover the noige pulses at
greater aumplitude than the instantaneous sum
of all the signals present. The noise pulse must
then be shaped and controlled in amplitude, to
properly sctuate a gate. The over-all silencer
block diagram is shown in Fig. 3.

1n the procese of turning the gate off aud on,
the silencer must tntroduce no disturbance of its
own tnto the i.f. amplifier. Typical i.f -input signal
levelr may be only a few microvolts. The silencer
itself must introduce no i.f. speectral components
that even approach this level, If the silencer does,
it may produce more noise in the output than if
it were inoperative, particularly on weak signals.
At the same time the gate should introduce little
insertion loss when on, or open, but produce
great loss (80 db. or more) when off, or closed.
Even quite sophistieated vacuum tube gates
are grossly inadequate in meeting the above
requirements.

Silencer Design

The particular “front end” with which this

* Noise “hlankers’ have beeu made to “look”™ ut v.h.f.
while silencing a receiver tuned to an h.f. band. While
effective against certain types of impulse noise, particularly
ignition, this is less effective against power leaks, switches,
welders, ete., which may huve little spectral energy ut v.h.f.

RCVR | LE

MIXER

[\ TO LF AMP
GATE 3

BROADBAND
QUTPUT

AME7
GATE-OFF
PULSE

PULSE
FORMER

ENVELOPE
DETECTOR

Fig. 3—Block diagram of the basic silencer circuit.

silencer was to be used provided a 5.0- to 5.5-Me.
output on all bands, and a 1.0-Mec. i.f. output.
The experimentul silencer employe three tubes,
one crystal diode und one transistor. Its detailed
block diasgram is shown in Fig. 4.

Two stages of high-gain bandpass amplifier,
using high-transconduetance tubes (6GDM6s),
bring all noise and signals from the frequency-
vonverted input to the level of several volts
where they are (all) envelope-detected and fil-
tered (retaining the 500-ke. bandwidth). This
filter is a.c.-coupled to remove the d.e. com-
ponent, which eun be quite cousiderable when
all the signals in the 500-ke. band are integrated.
{Ip to this point we huve a conventional band-
puss amplifier and deteetor whose over-ali gain
ean be get by the ““threshold” control, which sets
1he bias on the tubes. The resulting noise pulses
tand mish-mash) are fed to the 6AHS,

The 6AH6 operates with itg bias bevond cutoff
and with low screen voltage (abouf 25 volts);
cougequently it conducts only on the positive-
woing noise peaks, and when it does, it delivers a
current pulse sharply limited by its depressed
gereen voltage, Over a very wide range of input
amplitudes, it will produce the identical-umpli-
tude current pulse. This pulse is coupled to a
rather peculiar gate, whose e¢ircuit is shown in
Fig. 5.

This gate exploits the characteristics of a
bidirectional n-p-n switching transistor. When
che base is biased positively with respect to the
emitter, the impedance between collector and
emitter is extremely low (a few ohms) and current
Jows between base and emitter (almost none to

I-Mc. LE
FROM MIXER
RE RE Ol= PULSE
50-5.5Mc, AMP AMB DET 500 Ke. FORM.
INPUT GATE
e [ : e B
LT 1. 1T 2N1169
§THRESHOLD
"o SET TO LE
s AMP

Fig. 4—Detailed block dicagram of the pre-i.f. noise silencer,
Ti, Tz, Ts—Broadband transformer, 5.0~5.5 Mec,

October 1963
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+140

2N1169 J

50 0. LINE
FROM MIXER

S0 LINE
TO 1-Mc. I,

W
Fig. 5—Circuit diagram of the silencer gate. The 2N1169

is a bidirectional n-p-n switching fransistor. D.c. return for
pin 1 is through the back resistance.

the collector, pin 11 If now the base is pulsed
negatively with respect to emitter, the base-
emitter current censes, and the impedance be-
tween emitter and collector increases to a very
high value, over a megohm.

Consequently, until it is pulsed, the gate pro-
vides practicaily a short circuit between input
and output. When pulsed, it opens the cireuit,
providing great insertion loss. Since the current
into the collector does not change at any time,
the gate itself generates no “noise” of its own.
Moreover, this gute will handle relativeiy large
signals (1 to 2 volts) without producing cross
modulation or overload, and good front-end
characteristics can be preserved.

Performance

This i8 a case where one “listen” is worth a
thousand pictures: however, some indication of
performance can be gained from the accompany-
ing oscilloscope pictures. To give an jndication of
the gating action, Fig. 6 shows the gute output
with a 1.0-Me. carrier 30 per cent modulated at
1000 e.p.8. ab the input to the gate. The signal is
ut 100 uv. and the gate pulse is 20 useconds wide.
{t ean be seen that the gating action is complete
and that no if. noise is introduced. The lower
trace shows the pulse at the input to the 6AH6
pulse former.

The detailed action of the gate can be secen
more clearly in Fig. 7, which shows u gated currier
(at 120 ke, so that individual eycles cun be seen)

Fig. 6—(Above} A 1-Mc. carrier modulated 30 per cent,

seen at the output of the silencer gate. (Below]} Input to

silencer puise former. Pulse duration is 20 useconds.
Sweep speed = 200 useconds/cm.
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af the gute output, with the gating pulse «i
the pulse-former input in the lower trace. 1t is
clear that the carrier is turned off quickly and
cowpletely.

Finally, the performance of the silencer on
noige pulses can be scen by examination of Figs.
8 and 9. Both show the output of a 1.0-Me. i.f.
with a 5-ke., 6-db. bandwidth with the front end
being fed a 3.75-Me. signal modulated 30 per
cent (400 eps. ata30-pv. level). At the same time
4 noise burst of a peak level of 80,000 up. was
injected into the antenna input {the noise bursts
were made synchronous with the 400-cps. modu-
lation to make photography possible). In Fig. 8,
the silencer is off, and the noise pulse not only
“hlasts” the signal but i.f. overloading can be
seen following the pulse. The pulse was ulso
sctuating the a.g.c. and reducing the receiver
guin. Admittedly, this represents a severe case of
noise interference.

Fig. 7—-{Above} A steady 120-ke, carrier, no modulation
as observed at the silencer gate output. (Below} The 20-
usecond gating pulse at input to pulse former.
Sweep speed = 20 useconds/cm.

Fig. O whows the swme situation; the only
change is that the silencer has been turned on,
Tt ean be seen that the signal level has inereased,
gince the noige pulses are no longer actuating the
a.g.c. Between taking the pictures of Figs. 8 and
9, nothing was changed except the silencer
threshold level. Signal levels, oscilloscope gain
und noise level were not touched.

The noise pulses, as such, have been elimi-
nated, and it i8 eclear that the modulation en-
velope, if smoothed (as in the deteetor and audio
filtering) shows little deviation from the 400
e.p.s. modulation.® The audible effect is to go
from a situation where all that can be heard is
the impulse noise with o weak 400-cycle tone in
the buckground, to one in which ull that is heard
ig 4 clean 400-cvele note with a faint “buzzing”’
in the background.

It should be remembered that these measure-

% The photograph shows more apparent variation than
actually oceurs; it is extremely difficult to photograph these
traces without “seeing' a nonintegral number of sweeps,
which leads to the overlapping and waveform changes be-
tween suceessive pulses,
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Fig. 8—(Above, left) a 3.75-Mc. carrier modulated 30 per ceti, interfered with by noise pulses. The noise pulses were
originally 1000 times the amplitude of the signal; they have been reduced (and lengthened) by overfoad in the if.
The i.f. bandwidth is 5 ke. Sweep speed == 1 millisecond fc.m.

Fig. 9—({Right) same as F:g. 8 but with silencer on.

iments were made with steady repetitive noise
pulses (for the purposes of ’scope photography)
and the more random nature of actual impulse
noise mukes any remaining “buzz’ almost un-
noticeable. Bilencer “on’’ pictures using s.s.b.
{2.5 ke.) or e.w. (0.35 ke.) filters show no per-
turbations — just pictures of a 400-cycle modu-
Inted carrier.

Iixtensive use under scfual operating condi-
tions in an extremely noisy loeation has pro-
duced u rather thorough evaluation of the si-
lencer’s capabilities and limitations. It will not
climinate (or much attenuate) atmospherics —
they lust too long. If there is a big ¢.w. signal in
the band, it will silence the receiver during char-
acters {only remedied by hacking off on the

threshold control). To date these have been the
only serious limitations.

Its main capability lies in literally eliminating
the majority of impulse noise. Truly weak signals
hecome perfeetly readable under the most severe
noise conditions — when without the silencer no
signal weaker than 37 could be heard at all. It
liecomes inereusingly etfective as narrower and
narrower if. bandwidths are used. While on
a.m. it can be spectacular, on g.8.b, and e.w. it is
often seemingly miraculous. At the same time,
unlike limiters and if. silencers, it produces no
deleterious effects on the signal (since it prevents
i.f. overload and lengthening), no distortion, no
audible holes, no volume reduction —it just
quietly removes the noise. [@EF—]

e Stravs §s,

K4CSI has mentioned the value of trichlorethane
as o resin remover in Hints and Kinks (August 1063
NT, page 47). AZc Joseph Woodward, who works
with Air Force teleprinters, pointa onut the danger of
confusing the relatively safe trichlorethane with
another cleaner, trichloretholene. The latter chemi-
val is deadly if inhaled for any length of time, and
san eause skin irritations. Remember: trichlor-
«thane, not trichloretholene.

— e o

A cumulative index to QST is now available
for 25¢ postpaid. This 64-page booklet covers
the yeurs 1950-1962, with provision for updating
it. easilv for the next five years. Send your order
and 25¢ (no stamps, please) to ARRL, 225 Main
#t., Newington, Connecticut 065111,

WAGBWDZ would like to know whether there
are any other midgets in amateur radio.

VE3GG (who is 79 yeurs young) suggests thab
hams add their age to their RST report. **Onee this
information is received on both eunds of the (30,
right after the RST, both parties cun adjust:their
conversation to suit each other,” suys Milke.

October 1963

The Navy's exhibit at this year's Armed Forces Com-
munications and Electronics Association convention was a
four-position amateur radio station, K4NAA, in the lobby
of the Sheraton-Park Hotel in Washington, D. C. Shown
{l. to r.) at one of the rigs are ARRL Southwestern Division
Director WOMLZ and Sen. Barry Goldwater, K7UGA-
K3UIG,

{Official U. S. Navy Photo)
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W6SAI contemplates the unfinished interior of the Project
Oscar HQ. Weeks of work lie ahead to install electric
wiring and antennas. Volunteers, anybody?

Project Oscar

Finds a New Home
BY WILLIAM 1. ORR,* W6SAI

ooTHILL College in Los Altos, Culifornia, is crect-
L ing and equipping a complete Space Science
Laboratory, including a 16-inch optical telescope,
a 28-foot radio telescope and a planetarium (the
fatter already in operstion). It is the hope of the
ollege to have first-class tracking facilities in opera-
tion by the time Oscar [1I orbits, for Project Os
new home is on the Foothill Campus. Negotiations
for the use of the building by Project Osenr were
#ided by the cooperation and support of Dr. Robert
! Smithwick, W6JZU, member of the Board of
Truastees of Foothill College, and Professor John W.
Sherman, Jr., W6KAS, Chairman of the Division of
Engincering and Technology, who has recently been
eleeted to the Board of Directors of Projeet Oscar.
(Other new directors of Project Oscar are O, H.
Brown, W8HB, snd K. Finley Carter, K6GT).

¥ Project Uscar, Ine..Box 183, Sunnyvale, California

The new Project Oscar Headquariers building! Now only o
shell, the Oscar gang plans to install electrical wiring, an
extensive ground system, and complete workshop during
the summer months. Tracking and communications activities
will be on the second floor, with lab and workshop on
ground floor, Once o four-car garage, the building will
be completely converted to communication
and tracking facilities.
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After three years of working out of
garages and home workshops, Proj-
ect Oscar has at last found a home!
Within the next few weeks, the Project
will move into a large, fwo-story
building at Foothill College in Los
Altos, California. The college has
made uvailable a former garage and
storage building on the edge of the
campus, complete with utilities and
the necessary land to crect antennas.
The Project Oscar crew hope to move
all tracking and communication facil-
ities to the new QTH during the sum-
mer months. Mail address for Project
Oscar will continue to hbe Box 183,

Sunnyvale, California.

Meanwhile, work continues on the prototype
Osecar 111 translator (see February 1963 QST for
details). Various vexing problems remain, chief
among which is proper operation of the transistor-
ized linear-amplifier package. Efforts are underway
to raise the stage gain, drop the primary-power re-
nuirement, and to decrease the intermodulation
distortion., Osear III will be destgmed to funetion
cither with a “one-shot’ hattery supply (with ap-
proximate life of 3 to 4 weeks) or with a eombination
of battery and solor-charging cells, for extended
life. A decision will shortly be made on choice of
<upply to be used on the tirst flight,

Bob Walton, W6CYL, is charged with the com-
munication fucilities for the fortheoming Osecar
program. At this time, it is planned to iransmit
“Ogeargrams’ on 80, 40, and 20-meter RTTY and
s.8.b., and on 160 and Z-meter a.m. Buropean outlet
for information from QOscar Countrol Station WE6EE
will be the Internationa] Telecommunications
Radio Club station 4UTTITU in Geneva, Switzeriand.
Direct transmissions will also be made from W6EE
to Oscar eoordinators and to IARU member so-
cieties for local re-broadcast.

1t is hoped that Oscar newsletters will soon be
distributed to all interested radio amateurs on a
monthly bagis. Manpower limitations and loss of
several key radio amateurs {rom the program have
handicapped the Project during the early months
of 1963, W6EJU has moved to Alaska, W60OLO is
now situated in New York, and W4LJC/6 is also
back east. Reeruitment of new members has been a
pressing problem during the last months.

The flight prototype of Osear [II is now well
underway, the receiver portion being built by
Jim Ouimet, K6QPO, and Herh Vaoderbeek,
WEWAL Al Diem, W3LSZ/6 und Bayman Me-
Whan, W2GAX are at work on the transistorized
linear amplifier, Hugh MecLain, K6SPK, und Lance
Ciinner, K6GSJ, ure working on the power supply
problems, Don Norgaard, W6VMH, and Ed Hilton,
W6VKP, are working with over-all design of the
vurious articles of equipment and are concerned
with system operation. Hank Browu, W6HB, is
conrdinating the efforts of the Osear ITI team. And
s0 work continues apace. All members of the Osear
erew look hopefully forward to cnmpletion of the
equipment; design and anticipate the luunch of the
Oscar LI transiator satellite ut the earlicst possible
date.
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280 Weitts P.E.P. Output on Three Bands

The converted ART-13. The s.s.b, exciler is behind the panel in the upper right-hand corner, and the high-level mixer is
behind the top-venter panel

S.S.B. with an AN[ART-13

BY THEO. A. BRUNNER,* W4MTM

‘This meodification of a readily-availahle
surplus unit provides a complete me-
dium-power s.s.b. iransmitter covering
20, 10 and 75 meters al minimum cost.

hag been on 20, 40 and 75 s.8.b, with an

AN/ART-13, he has worked many other
Collins-equipped stations, but only one other
using an ART-13. This station had a uice-
sounding signal using an outboard SB-10 as the
means of conversion. 'This system, although
effective, does not make full use of the ART-13
rupabilities. Admittedly, the ART-13 will not do
evervthing that some store-bought jobs will, but
it doed have two big advantages: cost and satis-
faction of accomplishment. TThe ART-13 also has
advantages over a completely home-built rig.
Foremost is the lovely, lovely, solid-as-a-rock
stability of the ART-13. In addition, the conver-
sion eun be made much more cheaply and in less
time than o bome-brew rig could be constructed.

DURING the almost three years the author

By judicious buying, a biam should have no great -

difficulty in doing the job for $200 or less. The

writer actually spent less than $50 cash money, .
By writing & surplus house and expluining that .

an AN/ART-13 with the Clags-B modulators
nissing or damaged and with a low-frequency

oscillator consisting of chussis only would sutlice, .

a price of $30 plus express charges was geeured. A
* 9803 King Street, Augusta, Georgia 30906,

October 1963

Colling mechanical filter was acquired by sway
and a power supply used to operate an ART-1.
on ¢.w. and a,m. wus on hand. As for satisfaction,
good reports and a good-looking sigual on the
scope furnished that in good measure. In fact, the
XYL has accused the author of being o bit of a
stiob, looking Jdown his nose at store-bought
equipment. If this is so, it s quite unwarranted,
hecause the Collins people did all the really hard
work in building the ART-13.

General Features

The best feature is that nothing is mounted
outbourd. The power supply is a sepurate unit,
of course, but the entire transmitter is self-
contained. BMost of the original features of the
ART-13 were retained. The built-in frequency
salibrator works, with the s.8.b. exciter frequencey
being added to that in the culibration book. The
m.c.w. tone generator can be switched to the
audio input for single-tone tune-up. The auto-
tune functions, so the only manual tuning is that
of the high-level mixer which must be touched
up when changing bands. Operation on c.w., 3.8.b.
and 8.8.b. with carrier are possible,

The actual conversion consisted of three steps.
The first was the construction of a 455-ke. s.e.b.
exciter on the original specch-umplifier chassis.
The second was the building of a high-level mixer
on the low-frequency oscillator chassis, The final
step consisted of some changes in the filament
cireuitry and in the p.a.-output pi network, and
& few subchassis interconnections.
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MIXER i FiNAL
455-KC too GRID
SSFB-;;ENF; s Fig. 1-—Circuit of the
:w...‘..'i_‘ —— 3-band mixer. Fixed ca-
ek : -] pacitors  are  1000-volt
! | g S8 mica. Except for Ci, varia-
! { ble capacitors are ceramic
E i 2000 trimmers, three of which
A oot oW, were salvaged from the
S I :L ART-13 low-frequency os-
cillator circuit. L1 and Cz
form a series trap tuned to
the 14-Mc. exciter fre-
EXCEPT AS INDICATED, DECIMAL VALUES OF 100 2%, quency (see text).
gip;;cmucs ARE |g°u|;ac:;mnfusntmi;;
AESISTANCES ARE INF‘:)H‘:JS; (tf;?o&f." [ +400V

Ci—Midget air variable.
Li—Approx.3-to 6-uh. slug-tuned coil.
Ly—15 turns No. 16, 1%2-inch diom., 2 inches fong, fapped

S.8. B. Exciter

The circuit used for the exciter is a slight
modification of the one deseribed by WGCHB in
his urticle in an earlier issue * (also in the second
wdition of Single Sideband for The Radio Ama-
teurl. The specch-amplifier chassis was com-
pletely stripped, and the top cut ont and replaced
with & matehing picee of lf-ineh aluminum for
a fresh start on the socket-hole cutting. About
the only original partg used were the microphone
rransformer and the Jones plug with ifs mount-
ing. Other than making room for all of the com-
ponents, no speeiul difficulty was experienced in
wtting the exeiter working. To make ag few

hanges in the ART-13 as possible, a carbon
microphone was used, and a substantial improve-
ment in audio quality was effected by loading the
primary of the microphone transformer with o
47-ohm resistor in parallel.

High-Level Mixer

The ecircuit of the high-level mixer is shown
in Fig. 1. This mixer is of conventional design.
The 455-ke. g.a.b. signal is fed to the grid of u

“Three-Band S.8.B. Fxciter [lsing A

1 Hoisington,

Mechanical Filter,” QST, January, 1956.
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at 4 turns and 8 turns from plate end,

S;—Rotary switch: 1 section, 2 poles, 3 positions {may be
possible to adapt original band switch in some
ART-13 units).

1625, and the ART-13 v.f.o. multiplier output to
the sereen. Some trouble was experienced on 20
meters with the v.f.o multiplier frequency feed-
ing throngh the mixer. This problem was solved
by a series trap (Culn ) connected aeross the mixer
tank and tuned to the v.f.o. multiplicr frequency.
The trap is switched ont of the eircuit on the
other hands und, other than for some slight de-
tuning effects, works satisfactorily However, if
the writer were to vonvert another ART-13 he
would use a balanced mixer with an 8298 or o pair
of 57638, thus making the trap unnecessary. The
mixer has ample undistorted output to drive the
N13 to an input {meter-reading power) of abont
265 watts. This section was built on (actually iny
the low-frequency oseillator chassis. For best
front-of-panel appearance, the original hand
switch was used to switch bands, This switch is
not of the best low-loss construetion, but there is
mixer output to spare, und no difficulty has
shown up.

ART.13 Modification

The writer found Army tfechnical manual
TM-11-692B-1 to be indispensable in making this
conversion. The ART-13 filaments were rewired

The 455-kc. s.s.b. exciter is the chassis af lower
right, which formerly served for the ART-13
speech amplifier. Along the top of this chassis in
his view, from right to left, are the speech am-
plifier, clipper, VOX, and carrier-oscillator tubes,
the upper-and lower-sideband carrier crystals,
and the 455-ke. amplifier tube. [n similar order
along the bottom are the VOX relay, the micro-
phone transformer, the balanced-modulator
tube, the mechanical filter and the
455-ke. output transformer.
The high-level mixer is in the partitioned section
to the left. The 1625 mixer tube and 14-Mc.
series frap are visible above the partition
divider, with the output-circuit components below.
The three ceramic trimmers mounted over the
coil were rescued from the original
ART-13 low-frequency oscillator.
(Photos by George Schaeffer, Augusta, Ga.)
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and conneeted to the filaments of the newly-
added tubes as shown in Fig. 2.2 The combination
is operated from a 23-volt d.c. supply, the cireuit
ol which is also shown in Fig. 2. With this con-
nection, the filament of the 813 is ab an average
positive potential of about 18 volts above ground
which appears as additional bias when the grid is
returned to ground (through the bias supply).
Use of d.c. ilament power is recommended, since
it simplifies the conversion, and allows use of the
original keying relay, mode relaye and the auto-
tune. The original keying relay includes provision
for antenna change-over and receiver muting,

The 13 pi-network output switching had to
be rearranged in order to add capacitance in the
output for a low-impedance load. The variometer
was retained for inductance tuning, and the lurge
tuning capacitor way switched to the output of
the pi network. Some other minor changes, such
a8 elimination of the modulation transformer,
had to be made, and these will become evident to
the individual as the conversion progresses.

Qutput Circuit Modification

This is not a eonversion for the weekend kit
builder so, for the most part, detailed instructions
are not furnished. The experienced builder will
most certainly have his own ideas as to details.
However, a procedure covering modification .of
the output pi network will be outlined.

{) Refer to Fig. 4-13 and Table 4-2 on pages
4-14 and 4-15 of Manual TM 11-16Y2B-1.

2) Use position 6 of control C for 75 meters. Cut
down the fiber cam controlling Sy s0 the
switch will close in position 6 of control C.

3) Use position 11 of control C for 40 meters.

4) Use position 12 of control C for 20 meters.

5) Disconnect Cqg4 and Cigp from Syizs and con-
nect them to the output of the pi network
between Ly13 and Sy16. Disconnect contacts 1

2 The calibrator/tone-generator eircuits in some ART-133
have three tubes. In this case the parallel resistor should
have a value of 10 ohms.

CALIBRATOR &
TONE GEN,

EXCITER ’

12847 (28J7 1625 1625 1625

AP LRD QA

MIXER ‘

and 2 of Si3B.

6) Remove Ly, Cray and Lyge.

When these changes have been made, with
control C in position 6 for 75 meters, Syze will
carpect to contact 6 aud short out most of fiya.
("194 and Cygp will comprise the pi-network output
capacitor, Sy will connect Cqgs us the pi-
network input capacitor. Other switches will be
open and the pi-network inductance will consist
of part of Ly, and the variometer [iya.

‘With eontrol C in position I1 for 40 meters,
Sy ¢ will conneet to contact 7 and short out all of
Li13. Crae and Cygp will be the pi-network output
capacitor and Sysr will conneet (My39 ag the pi-
neswork input eapacitor. Other switches will be
open and Lyie (the variometer) will be the pi-
network inductance. With control C in position
12 for 20 meters, conditions will be the same as on
40 except that Sise will be open and the pi-
network input eapacitance will be the distributed
mpacimnce only. 1f additional output capaci-
tance is required on 75 meters, Sy (which was
previously disconnected ) muy be used to connect
an additional eapacitor in the eircuit when Syizs
is in position 1, as it will be with control C in
position 6.

Operation

"The 813 is operated according to the maximum
ratings shown in the ARRL Handbook and s.8.b.
roanual, with 2500 volts on the plate and 750
volts on the screen. A small mercury battery pro-
vides 75 volts of bias which, when added to the
18 volts of “cuthode” bias prevmusly mentioned,
hrings to total close to the recommended value
of —95 volts.

Many sincere compliments have been received
on the signal from this rig from discerning hams,
and it is believed that any ham making a similar
conversion will find his time well spent and end
up with a top-flight s.8.b. rig. Correspondence is
invited from anyone with specific questions.

5.5.8. GENERATOR l
4763 5763 {2AUT  [2AT? 12AT7  l2AX?

SECRCRARE

-2,
Z0W.

2 AMP, T, cjl
1 i
e CRp
wl
15 v,
ac. lEZBV"‘CRs .,
© »

CRy

TRV

Fig. 2—Circuit showing filament connections and d.c. filament supply.

Ci—Electrolytic eapacitor (Sprague 113T or similar),
CR(-¢—Selenium or silicon rectifiers; 70 p.iv.,

10 amp,

October 1963

Ri—See Footnote 2.
Ti~—Selenium-rectifier transformer: approx. 25 volts, 6
amps. (Knight 62 G 334, or similar).
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Basicssior

‘Beginners

Antennas and Feeders

Part I — Resonance in Linear Circuits

BY GEORGE GRAMMER,* WIDF

radio engineering began a chapter on an-
tennas with this statement: *“An under-
stunding of the mechanism by which energy is
radiated . . . involves conceptions which are
unfamiliar to the ordinary cngineer.”” Obviously
radiation must he 4 sfiff subjeci. So we simply
usk vou to accept the well-known fact that
energy s radiated in the form of electromagnetic
waves. We won't attempt to explain why.
kvervone who has studied for an amateur
license hag been introduced to wavelength and
frequency. The formula is:

Sm\m vears ago a widely-used textbook on

0

Wavelength in mefers =
Fi requenru in be.

In Fig. I the transmitter is generating u radio-
frequency voltage, indicated by the sine wave in
the upper drawing. When the voltage is applied
to un antenna, energy ig radiated into space and
travels away with the speed of light. As shown hy
the lower drawing, it covers a certain distance —
one wavelength — in the time the voltage takes
to go through one cyele,

Current in a Wire

This relationship between wavelength and fre-
quency has a very practical use. Suppose we con-
nect an r.f. ammeter in the eenter of a wire hav-
ing a length L, as in Fig. 2. Further, suppose that
by some means we introduce rf. cnergy of ad-
justable frequency into the wire. If the frequency
is gradually raised, it will be found that the
current indicuted by the ammeter will also rise,
at first. But after reaching a maximum at some
frnquoncv f, the current will start to go down
spgain if we continue to raise the frequency. This
# Technieal Director, ARRL.

00000000000000000000000009000095039050003000000000000000000800

generally called “lumped constants.”

880008228282
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The earlier group of articles in this *“*Basics®
of circuits using concentrated ralues of inductance, capacitance and resistance,

eircuits having ‘““distributed constants™ — *‘linear”
simply a wire, or group of conductors, running in a more-or-less straight line.

is the sort of thing we found to happen in an LC
eireuit, as discussed in an earlier article.! The
wire, iu fact, acts like » resonant circuit. It is
tuned to the frequency, f, for which its length
is equal to one-half wavelength. If the wire in 40
meters long, for example, 40 meters would be one-
half wavelength, and the full wavelength would
be 80 meters. From the formula sbove, this would
correspond to 4 resonant frequency of 300/80,
or 3.75 Me.

A wire such as this is called a dipole, when its
length is of the order of u half wavelength, or
less. One exactly a half-wavelength long is called
a half-wave dipole. Very often, the simple term
“dipole” is used when a half-wave dipole actually
is meant.

Two Practical Points

Before going farther, it is well to translate
this into # more familiar unit of length, the foot,
Converting units and changing to a half wave-
length gives us

492
Freguency in Mec,

14 wavelength in feet =
or

49
Resonant frequency in Mec, = Euzg;: fn ot

The second point is this: these formulas are
not quite aecurate for an actual wire. They apply
only to a wave traveling in space. In a practieal
half-wave antenna the difference amounts to
about 5 per cent, on the average. Thus an average
formula for resonant length would be
468
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14 wavelength tn feet = S
g : Frequency tn Me.
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Remember that this is only an average. In u
particular case the actual resonant length might
differ by a few per cent from the length given by
this formula. The difference is usually small
enonigh to have little practical effect.

Electrical Length

Elecirically, the length given by the last for-
mula is a half wavelength because it is a resonant
l[ength, even though it is physically short. of being
4 half wavelength in space. We can aceount for
the difference in length by the fact that energy
does not, travel quite as fast along a wire as it
does in free space.

In some cases, 18 vou will see later when we
get to transmission lines, there can be quite a
marked difference between electrieal wavelength
and free-space wavelength. When vou see the
length of an antenna or line expressed in terms
of wavelength you ean safely assume that an
electrical measure is being used, unless it is made
plain that free-space measure is meant.

Enter Time

In the preceding series of articles? we dealt
with circuits that offered a eomplete path around
which eleetrieal energy could move. A wire such

2 ¢ A C. in Radio Circuits,” Parts I-V, inel., ¢@S7, March—
July, 1963,

a8 is shown in Fig. 2 doesn’t offer any such path.
How i it that current. can flow in it?

In the “closed” circuits covsidered earlier
it was assumed, without our having said it in so
many words, that electrical cnergy traveled
arotind the cireuit so rapidly that its action could
be taken to be instantaneous. In the eircuits we
use in transmitters and receivers for frequencics
up to 30 Me., at least, this is a satisfactory as-
sumption. As long as the eircuit is small compared
with the wavelength (the wavelength correspond-
ing to the frequency we happen to be using) the
action is instantancous, for all practical purposes.

But un antenna such as the wire in Fig, 2 is
not small compared with the wavelength. If the
length L is one-half wavelength, a length of time
eqnal to one-half cyele of the upplied frequency
is needed for cnergy to go from one cnd of the
wire to the other. Imagine a voltage applied fo
the left-hand end of the wire at an instant when
the voltage is at the positive peak of the eycle. A
voltage impulse will go along the wire to the
right, reaching the end one-half eyele later. But
at this instant the applied voltage has moved on
to its negative peak.

Standing Waves

In other words, when the left-hund ¢nd of the
wire is negative the right-hand end is positive,

[
=

L }

Fig. 2—The r.f. current at the center of a
wire is highest when the wire length is
equal to one-half wavelength.

CURRENT
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(a)

Vs L= l/o WAVELENGTH
= )\/2
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Fig. 3—The current and voltage along a half-wave wire

have different values at all points along the wire, When

plotted as shown above, the graphs are wave-like in

shape, and since their positions are fixed with respect to
the wire they are called standing waves.

and viee versa, Also, when the voltage reaches the
end of the wire it comes to the end of the track.
There is no place for it to go except back over
the samne puath. The energy is reflected from the
end, In going back, it combines with energy ——
from a later part of the vyele — that is going out.

Fig. 3 shows what happens in a2 wire one-
half wavelength long. All the components of
valtage, those traveling out and those refleeted
hack. add up to make a standing wave of volt-
age. If we could go along the wire with a meter
for measuring r.f. voltage we should find that the
voltage is highest at the cnds of the wire and is
practically zero at the center. Between the ends
and the center it gradually decreases, When plot-
ted against length, as in Fig, 3, it is like part
of 4 sine wave,

Polarity

The plug and minus signs on the seale at the
left ean be somewhat misleading. One end of the
antenna isn't always positive, und the other end
sn’t always negative, In fuct, both ends alter-
nate hetween positive and negative each r.f.
evele. What the picture tries to show is that when
the left-hand half of the wire is positive the right-
hand half is negative. The reverse is also true.
The voltages in the two halves of the untenna
ulways have opposite polarity.

On the other hand, if we went along the wire
with 1 meter for measuring the r.f, ecurrent, we
should find that the current is zero at the ends.
This you might expect, since current can't tow
off the wire into space, The current gets larger
as we move toward the center, and is largest

VOLTAGE
-\__C_URRENT
f"" ~~\s
\~‘~~ "‘

- -

right in the middle of the wire. In the Jrawing,
ihe current is shown entirely on the plus side of
the scale. Again this shouldn’t be taken literally:
it actually goes from positive to negative and
hack again each eyvele. The picture means that
the current is always Howing in the same direc-
tion, at any given instant, throughout the entire
length of a half-wave wire,

Loops and Nodes

The point where the amplitude of a standing
wave passes through zero is ealled a node, Thus
in Fig. 3 the standing wave of voltage has
node at the center of the antenna. The standing
wave of current has two nodes in this figure, one
at each end of the wire.

A point of maximum amplitude is called an
antinode or, sometimes, a loop. (Properly, the
term loop refers to the entire segment of the
standing wave hetween two podes.) The stand-
ing wave of voltage has antinodes at the ends of
the wire in Fig. 3, while the current antinode
is at the center.

Note that where there is a current antinode
there is a voltage node, and where there is a cur-
rent node there is a voltage antinode. Also, an
antinode of current is one-quarter wavelength
away from a current node; similarly with the
voltage. These two statements are true, in gen-
eral, of all standing waves along wires.

Longer Wires

Tuned eircuits using coils and eapacitors are
resonant at just one frequency, that for which
the inductive and capacitive reactances are
equal. An antenna isn't quite so simple. If the
things shown in Fig. 3 happen when a wire
is a half wavelength long because of the time it
takes energy to surge back and forth, it scems
reasonable to expect that another half wave-
length of wire added to the firsi, will see 4 repeti-
tion of these same events. And so it is. There
will be a repetition each time a half wavelength
is addded.

Tig. 4 shows the current and voltage dis-
tribution when the wire is two half-waves (or
one wavelength) long and three half-waves (114
wavelengths) long. At the ends of each half-
wave section the voltage is high and the current
is zero. In the middle of each such section the
current is high and the voltage is zero. But there

Fig. 4—Harmonic resonance. The up-
per drawing shows the standing waves
on o wire one wavelength long; the

2 lower shows them on a wire 1%

My
. /' >’§_.__~\

wavelengths long.
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is a difference between two adjacent half-wuve
seetions. You ean see that if the voltage at the
left, end of the first section is positive, ug shown,
the voltage at the left end of the sceond section
18 negative. Tt has to be the same a8 the voltage
ut the right-hand end of the first section, of
course, since the two scetions are connected to-
gether. Also, if the etnrrent in the first section is
positive, us shown, the cuwrrent in the next section
will be negative. That is, the eurrents in adja-
cent half-wave sections Hlow in opposite direc-
tions. This is culled a phase reversal,

Phase

In the third section, shown in the bottom
drawing of Fig. 4, there is again s phase rever-
sal. This brings the phase relutionships in this
gection back to exactly what they are in the first
section. In other words, alternate half-wave see-
tions have identical standing waves of current
and voltage on rhem. Theyv are said to be in
phase. Adjacent sections are out of phase. This
goes on no matter how many half-wave seetions
are added to the wire.

Harmonic Resonance

Fach of these scetions is just as much reso-
nant to the applied frequency as another. In
effect, we have two resonant antennas end-to-end
in the upper drawing of Fig. 4, and three in
the lower drawing. These are called harmonic
resonances, since they oceur al the sume fre-
quencies a8 the harmonies of a fundamental fre-
quency. That is, they are integral (whole-num-
ber) multiples of the fundamental,

{n the case of au antenna, the fundamental
frequency is the one for which the entire wire
length is equal to one-half wavelength. For ex-
ample, an antenna that is a half wavelength long
at 7150 ke. will be two half-waves long at 14,300
ke. {sccond harmonic), three half-waves long at
21,450 ke. (third harmonie), and so ou up the

L CURRENT / VOLTAGE
'

]

———

Fig. §— Grounding one end of the wantenna chops off one-
ha'f of the standing wave—that is, the length L need be
onfy a quarter wavelength for the antenna to be resonant,

seade. The actual multiples are approximate,
net exact, integers, The regonant, frequencies will
difer slightly from exact harmonies. The reasons
ara the same as given earlier, in the discussion
of the length of o practical antenna.

Grounded Antennas

A half wavelength is the shortest length of wire
that will be resonant. to u given frequency, if the
wire is simply considered by itself. However, if
we connect one end of the wire to earth the
grounded end is no longer free, We wan’t raise
the potentianl of the earth itself, so the voltuge ut
the grounded end has to be zero, On the other
hand, we enn make current flow into the earth.
Thus the easrth can be made to act as n substi-
tute for one half of the half-wave antenna.

Fig. & shows this. ‘Che current is large ot the
curth conneetion, and decreases to zero at the
open end of the antenna. The voltage is zero ut
tha hottom and has its grestest value ut the top.
But the length [, for this antenna is only a quarter
wavelength, at resonance, 8o o grounded antenna
need be only halfl as long as o dipole antenna to
be resonant at the same frequency.

fPart 11 of this series will appear in an early
{ssue. — EDITOR.)

e Strays %

Outstanding achievement in any aspect of ama-
tour radio will be recognized yearly by the 8t. Louis
Amateur Radio (lub, with an Amateur-of-the-Yenr
Award. Nominations are solicited from all amateurs
of the 8t. Louis area, and these should be sent to
Lune Jackson, KOKJX, 645 Marshall Ave., Webster
CGroves, Mo., before Nov. 1. The award will be
presented at a meeting to be held in the Moseiy
Auditoriuru Nov. 15, with ARRL Midwest Division
Director Denniston as principal speuker,

WOLO s fumous “Second OP” has been entircly
revised. The dial-a-prefix D Xeoperating accessory
now includes the new African republies and most of
the recent prefix changes:; a total of more than 300
countries, each cross-referenced with its great cirele
bearings, time differential, postage rates, contivent,
and zone. QRL bureaus of the world are listed on one
side and operating instructions on the other. The
WOIOP Second Op is available from Electro-Voice,
Inec., Buchanan, Michigan, for a dollar.

Qctober 1963

The QSO Club of Pasadena (Calif.) City College
has announced their hi-annual (school radio clubs
onkv) Kield Day. The next session will be Qetober
25526, local standard time; and all school and college
clubs are invited to participate. Write the QSO
Clab, ¢/0 Ken Johnson, W6VEB, Department of
Engineering and Technology, Pasadena City Col-
lege, Pasadena 4, Clulifornia.

OUR COVER

Our cover this month shows a fransmit-
ter and its  schematic — products  of
WOYRV and WAIDNEF, An exciting new
halanced-modulator circuit is featured in
this compact six-meter beautv. Reud all
about it in “The Ningle Sideband Sixer,”
beginning on page eleven.
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Building
Fund

Progress

Which ARRL division will be first to go over
the top on its Building Fund quota? Three —
Dakota, New England and Hudson —are
within striking distance! Considering that mateh-
ing funds double the amount contributed by
individuals snd elubs, one substantial gift or
several modest ones could put either division
past the 10047, mark. Yet the distance to go is
sufficient that a concerted effort in any one of
several other divisions could scoop the prize for
it. ‘This is fair warning that the race is getting hot
and close. How about it?

Will your name and call be inseribed in the
Building Fund record of participants? It should
he — and we can provide no better reasons than
thosc in various comments from contributing

members, examples of which follow. A helpful
reminder: contributions are U.8. tax-deductible.
Each individual or club donor receives & hand-
some certificate of participation in the Building
Fund drive. Get yours now, YL and OM!

The division standings as of the end of August
are as follows:

Dakota 092,99, Central h2.79,
New England  80.3 Canadian 51.9
Hudson 80.2 Atlantic 50.6
Northwestern  73.9 Rocky Mt. 46.8
psouthwestern  70.5 Wost Gulf 424
Midwest 65.2 Delta 41.9
Roanoke 58.1 Great Lakes 41.0
Pacifie 57.3 Southeustern 36.8

Members Are Saying

In a research paper I made on the ARRL, I found
the amuateurs indebted to the lLeugue for their
hobby. As one of these amateurs, I am sending this
contribution for the Building Fund and hope others
will do the same. Sorry it cannot be more, ~
WAV MP.

Thig contribution is in recognition of ARRL
services I have received, including bulletins and the
code proficiency program which is helping me get
my General, — W' B2HOK.

Earlier in the drive we sent in a contribution with
the promise of more if the building wasn't paid for by
the time you moved in, so here it is. . .. —
WePJJ, WYSEU.

Enclosed is a small contribution to the Fund. Ham
radio will not exist without ARRL. — W3AUAM.

finclosed is a check. Good luck in your new loca-
tion! — Tusco Radio ('lub, Inec., Uhkio.

The enclosed is in addition to what I have already
given, since 1 am now able to send a little more. The
new headquarters building will help the radio ama-
teurs of the world advance into the unforeseeable
future of electronics. — WERJSC.

Yesterday [ hought an extra copy of August
QST, and looking at the cover reminded me that my
intended contribution to the new headquarters had
not been sent, so here it is. — G3UNJ.

I am very happy to make this contribution. We
should all be proud of the accomplishments the
ARRL huas made represeuting us, — KISBQ.

In its small way, I hope this contribution will help

to express my appreciation of the League's service
to amateur radio over the years. — W6LVK,
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1 belicve 1 have been a continuous member of
ARRL for over forty years and read QST since its
inception. I consider it o privilege to help an organi-
zation that has done so much for hams through the
vears, Without the ARRL I hate to think what
wight have happencd to hams. -— VE3PZ.

1f T were a wage eurner my contribution would be
more. 1 um 13 years old and very much interested in
the promotion of interest in amateur radio,-—
WASFNA.

Thanks, fellows, for sticking with us through the
vears. I believe that there ure untold numbers of
members, like myself, who are scldom heard from,
but who form a huge group of rather silent support-
ers who are not unawure of what goes on in ** ham-
dom' und are thankful we have and can participate
in an organization such as ARRL to keep us on an
even keel. Ah yes, the existence of ham radio in the
world today, I feel, vwes much to ARRL. — W7.JI7.

Although I am fairly new to the ham world, the
ARRL has helped me out in many ways. I wouid
therefore like to show my appreciation to the League
with this coutribution. I wish it could be more, but
my college tuition scems to be getting higher every
year. — WASDUK.

Please accept this modest couniribution. My sin-
cere congratulations for your many years of excel-
lent service to the amateur fraternity and the nu-
merous contributions to the field of communications.
- IT3TGF.

Finclosed is my second donation. I need a new
receiver, but the building fund neceds it more.
WS8WFF.

1 like the looks of what I saw on the front of
August 87, Keep up the good work. — W6PZC,

QST for




The bias-supply transformer and other components are mountad on the side of the chassis just to the rear of the
crystal-oscillator stage,

Updating the “Novice Gallon”

Some Modifications and Operating Hints

BY LEWIS G. McCOY,* WIICP

year, the “Novice Gullon”! was built by a

large number of amateurs, many of whom
wrote usking for help with certain problems.
We've kept track of the more common troubles,
and this article was prepared in the hope that it
will help others who had difficulties.

The “*Novice Gallon,” as originally deseribed
in ST, was operated on the sir and, after thor-
ough testing, appeared to be stable in every way.
Many builders likewise had no problems in this
respect, However, probably because of different
wiring layouts or differences in the components
used, some econstructors ran into self-oscillation
in the buffer stage on some bands, particularly on
%0 aud 40 meters. Also, difficulty in neutralizing
the amplifier wus a common problem,

The original unit was given s going-over with
the object of getting better stability and pro-
viding other improvements in line with the ques-
tions asked. This urticle covers the installation of
a fixed-bias supply, reworking the input cireuit

.“J[UDGING by the muil reeeived during the past

* Pechnical Assistant, QST )
U AeCoy, “A ‘Novice (iallon’ or Generul 150-Watter,”
QST, June and July, 1962,

October 1963

of the buffer for better stability, details for adding
a v.fo., and changing the transmit-standby
switeching to disable the B voltages while
receiving,

Adding a Fixed-Bias Supply

A high-gain tube such as the 6(3J5 is sometimes
difiicult to “tame.” Some builders have had
difficulty in neutralizing the amplifier or getting
it {o stay in neutralization over several bands.
In cheeking the rig we found that the cathode
leal to the key jack appeared to be “hot” with
r.f. One way to get the cathodes “cold” for r.f.
is to ground the cuthode pins direetly to chassis
at the tube socket, With cathode keying, bypuss
capacitors are necessary between the eathodes
and ground, and even when these are right at the
buge of the tube the cathode keying lead can still
be hot. However, direct grounding of the cath-
odes requires fixed biss on the amplifier grids.
With the 6GJ5s o biag of —40 to —45 volts is
required to reduce the plate current to zero. A
supply that would furnish this voltage was made
up and installed as shown in the bottom-view
phatograph, and the cathodes of the 6GiJ5s were
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Fig. 1—Bias-supply circuit. Resist-
ances are in ohms and, unless indi-
cated otherwise, resistors are A2

_______ T h watt,
E“.” CRi—Miniature selenium or silicon
R rectifier, 400 volts p.iv.
s, “h 130 volts r.m.s. or more.
SR 270 Cm—DuTIt?O-p.f. 150-volt electro-
o ytic.
_______ o (SEE TEXT)  R7—68,000 ohms, 12 wat.
,'1:3-;“ R, a5 Re— 27,000 ohms, Y2 watt,
Ts y _rhsov Rs—2200 ohms, V2 wait.
zopf 68K Ts—Power transformer, 125 volts,
Cion = POV “Cios < Ry 15 ma. (Knight 61G410].
* * a7k
115 v.AC. A
1000

4 W,
6.3V. {NOT USED)

grounded directly at the tube sockets. The key-
ing lead wus removed.

With the 6(:J5 cuthodes grounded, the two
10-ohm resistors in series with the grid leads
could be removed without causing any instability.
This in turn meunt an ineresse in grid drive on
10 meters, low drive on this band being a point
about which some builders had complained.

The bias-supply cireuit is given in Fig. 1. The
transformer is a half-wave type and gives an
output of about - (30 volts through the rectitier
and filter. A voltage divider, K7Rs, drops the
voltage to —-45 volts for the grids of the amplifier
tubes. The original 22,000-ohm grid leak was
femoved and a 2200-ohm resistor was substituted.
Tu the original eireuit the bottom of the 270-ohm
weter-shunt, resgistor was grounded, and when
the meter was switched (by S5) to read amplifier

Fig. 2—Revised buffer
1 grid circuit.
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grid eurrent, one side of fthe meter also was
grounded. The ground lead should be removed
from the switch terminal and the terminal con-
nected to the bottom of the ¥70-ohm resistor.
Don't overlook this chunge or you may burn out
the meter,

The primary winding of 7% should be con-
nected across the primary of 7. When wiring the
bias supply, make sure that Ry and Cyo are
connected as shown in Fig. 1. It is easy for a be-
ginner to muake u mistake becuuse he is inclined
to think in terms of connecting the negative side
of electrolytic capacitors to chassis ground,

Stabilizing the Buffer Stage

The changes necessary for stabilizing the
buffer stage are shown in Fig. 2. Although the
stage could be neutralized on bands where the
input and output frequencies ure the same, this is
cumbersome in a buffer stage. An alternative
method is to reduce the gain, and thus reduce the
tendency toward self-oscillation, by loading the
tuned circuits with resistance. This method is
simple, but is practical only when the output
without loading is more than is needed for driv-
ing the following stage. The 5763 buifer in the
“(iallon” hag much more output than is required
on those bands where it works straight through,
s0 resistance loading was used to stabilize it.

Ag indieated in Fig, 2, Ls in the original cireuit
was shorted out. In addition, a 47,000-ohm
1-watt resistor was connected across Ly und Ly to
load these vircuits. All other connections remain
the same. These changes resulted in a completely
stable butfer stage.

To adjust Ls, tune up on 14 Me. and turn the
slug for maximum grid drive to the 6(1J5s. For
2% Me., adjust the siug in Ly for maximum grid
drive to the final.

Neutralization
Some builders found that the adjustment of

QST for




(73, the neutralizing capacitor made from the piece
of aluminum, was eritical. A better arrangement
suggested by a few builders is to use a half turn
of No. 14 wire around each tube, The new ca-
pacitor for (‘s is made from an 11-inch length of
No. 14 solid wire. Remove the old (3 and then
mount the center of the wire under the serew on
the one-ineh standoff insulator, forming a small
loop in the wire to hold it in place. Dress the
two halves of the wire over to the tubes and wrap
# half turn around each tube near the hottoms
of the tube plates. Follow the neutralizing pro-
cedure described in the original articfe. We found
that the tubes ncutralized with the wires posi-
tioned just slightly below the tube plates.

Purning Off the Plate Voltages on Standby

Some builders have asked for suggestions on
turning off the plate voltages in the standby
position, OUne method for doing this is shown in
Fig. 3. This uses a relay to open the plate-to-
ground connections on the 6DE4 rectifiers and
also the center tap of 7. Opening the plate con-
nections on the 6 DE4s turns off the high voltage,
and opening the center tap shuts off the low-
voltage supply. The 115-volt a.c. leads for Ky,
the relay used for the switching, are connectend
through the standby switch, Sy, as shown.

Adding a V.F.O.

With fixed bias on the final amplifier and
cathode biag on the buffer, the only stage that
depends on grid-leak bias is the erystal oscillator.
This stage is keyed by opening and closing the
cathode ¢ircuit. ‘Thus, if a v.f.0. is added, both the
crystal-oscillator stage and the v.f.o. must be
keyed, It appeared to be much simpler to use
cathode biag for the crystal-oscillator tube so it
need not be keyed along with the v.f.o, Fig. 4
shows this simple change. 8, is the existing
crystal-v.f.o. switch. In the v.fo. position the
cathode of 17y is grounded for r.f. by a 0.01-4f,
capacitor, Fig. 4, so that when 8; is thrown to the
v.f.0. position the tube is cathode biased. Don’t
forget to open the keying line with a dummy
plug at Ju. Unless this is done, the cathode biasg
resistor will be shorted out, since 4 closed-eircuit
jack is used in the keying circuit.

In our tests we used the latest Handbook
v.f.0.,? which has a built-in differential keying

vy

Fig. 4 —Adding cathode 31«7m

bias to the crystal '

oscillator, *TAL
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Fig. 3—Circvit modifications for switching B voltages,
Ki--D.p.d.t. relay, 115 volts a.c. (Potter & Brumfield
KAT1AY).

gystem and provides approximately 20 volts
output on either 3.5 or 7 Mec. In the R0-meter
position of the v.{.0. there was adequate output
for operating the transmitter on 80, 40 and 20
meters. The 40-meter position gave sufficient
drive on 40, 20, 15 and 10 meters, Any similar
v.Lo. could be used.

With the differential keying system the com-
plete setup provided an excellent e.w. signal
with no diseernible clicks or chirps. It shouldn’t
prove difficult to incorporate this system in
practically any v.f.o.

Final-Amplifier Loading

A few builders have had difficulty getting the
amplifier to load, particularly on &) meters. As
pointed out in the original article, the trans-
mitter is designed to work into loads of approxi-
mately 50 to 70 ohms impedance. If the load
departs widely from these values, it may prove
difficult to load the amplifier properly. Many
amateurs these davs use random-length end-fed
antennas with the end of the antenna connected
directly to the output terminal of the trans-
mitter. In many such cases the amplifier will
“see” a load that the tank circuit cannot match.
The answer here is to use a transmatch. When
colnected between the transmitter and antenna,
the transmateh cun be adjusted so that the
trensmitter sees a 50- to 70-ohm load 8

Another common mistake made by beginners
is 10 use 50~ or 7T0-ohm coaxial cable between the
transmitter and the end of s random-wire un-
tenna. The user believes that because he hag
5tk or 70-ohm coax connected to the transmitter
the actual load is 50 or 70 ohms. For coaxinl eable
to “look like™ 60 or 70 ohms at the transmitter
end, the load at the antenna end should be the
same as the characteristic impedance of the feed
line. The ARRL’s new hook, Understanding
Amateur Radio, treats this subject in eusy-to-
understand terms, [FEF=)

¥ The Radio Amateur's Handhook, 40th edition, page 212.

Note: At the output of the —300-volt bias supply change
the 10,000-ohm resistor and the 0.5-pf. 400-volt capacitor
t0'47.000 ohms, 2 watts and 0.1 uf., 40D volts, respectively,

3 Construetion details of a suitable transmatch are given
in Understanding Amateur Radio, published by ARRL,
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o Fov Public Service

Announcing 1963 ARRL Simulated
Emergency Test
October 5-6, 1963

The 1963 SET will make its first concerted use
of 4 new coneept in amateur radio public service,
the Amateur Radio Publie Service Corps. Under
this concept, greater use will be made of the
facilities of the ARRL National Traffic System,
and perhaps less use of the National Calling and
Emergeney Freqguencies for routine traffic. The
SET becomes more and more an amateur radio
communications exercise, with less operational,
on-the-air assistance from officiul agency amateur
stations. Supplying communications for the vari-
ous to-be-served agencies is our job.

Therefore, traflic men operating in units of
the ARRL Natioral Traflic System and inde-
pendent nets are as much concerned with this
exercise as are AREC members. NTS net mana-
gers at all levels huve been given their instrue-
tions on how to proceed, and these instructions
will be coming down to vou at whatever echelon
of the system you frequent. There won't be much
time. We ure on an extremely tight schedule, and
there are a number of new methods aud proce-
Jures to absorb, so we urge all to dig in and make
this the best SKT yet.

Red Cross plans have not yet been solidified
at the dute of this writing; we hope fo have
something definite o include in the bulletin
which will reach ARPSC officials before this copy
is printed. We expect that most Red Cross traffic
will be dirceted to its area offices at Arlington,
Va., Atlanta, (a., =St. Louis, Mo., and San
Francisco, Culif, ft is not likely that there will
be amateur stations in all those cities set up for
the specific purpose of handling this traffic (with
the probable exception of Arlington, where
W4PAY should be active), so, as in the case of
most long-haul traffie, the regular tratfic nets and
purticularly NTS will bear the brunt of the load.
With this in mind, we have asked NTS managers
to conduet extra net sessions during the weckend
to handle this traffic with greater dispateh than
would normally be the case. We expeet that some
Red Cross and regional e.d. stutions will be
available on the National Culling and Emergency
Frequencies for direct contact with some RC
areas and c.d. regional headquarters, and in o
renl emergencey these frequencies may be used to
set up “hot-line” eircuits between key cities;
but, most traffic will flow through regular, but
stepped-up, NTS circuits.

Please read the details, in this month’s “Traffie
Toupix,” of the new traflic procedures o be used, in
the SET, where upplicable.

We divide our instructions into four parts: (1)
general, applicable to ull participants; (2) to the
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NATIONAL CALLING AND
EMERGENCY FREQUENCIES (KC.)

3550 BAYE 7100 7250
14,050 14,225 21,050 21,400
28,100 29,640 0,550 145,350

casual amateur who is not currently a member
of AREC, NTS, or other truffic-handling net or
group; (3) to the traffic man who participates in
regular amateur tratfic-handling nets, and (4) to
the AREC member,

(1) General; All amateurs are requested to give
us a break in making this SET an effective amateur
radio public service demonstration. If you find your-
self tangling with an emergency or traftic net, please
QSY and let them get on with their business. If you
want to help, this is one way to do so.

(2) To the casual amatewr who wants to take part:
Find out who your EC is and contact him. He will
probably welcome your services in the SET, and
runybe sign you up in the AREC. If you are more
interested in the long-haul aspect, your RM or PADM
is the man to contact. For information on who these
people ure, contact your SCM (see puge 8) or your
SEC (sce page 95). Once you we put to work, don’t
foul up the procedure by being independent.

(3) To NTS members and traffic amateurs: You
will be in for some extra work during the week end.
Keep in touch with your net manager during the
week prior so you will be familiar with the plans and
the net operuting schedule for the week end. Tell the
wife and kids you won't be available that week end
and volunteer for whatever extra duty is required.

(4) T'o the ARK(C member: Set some time aside to
get in on the most important AREC activity of the
vear, secound only to an actual emergency. Jog your
EC on plans, offer to help, take part in whatever
planning is being undertaken, even if it’s a little in-
convenient, Emergencies don't always lend time for
this, and vour local SET may be no exception, but
it's up to you to find out what your EC wants you
to do, then to do it to the hest of your ability.

We expect that there will be more networi:
operation during this SKET. One of the cardinal
rules of network operution is to follow the instruc-
tons of the NCS, whoever he might be. Help him
by volunteering ussistance when or if he usics for
it; at other times, remain off the air, even if you
think the NCS needs help. This is not for you to
decide, unless you are NCS.

Remember, the dutes are Oct. 5-6. If these are
inconvenient for a local group, they will schedule
the SET at some other date, but at such times
yvour exercise will not have the advantages of
gpecia) nationwide cireuits, See you in the SET'!
- INJIM.

QST for



QMT

BY JOHN G. TROSTER,* W6ISQ

nE Communications And Transmitting So-

cicty Net is now in session. All them with
traffic break in and tell me whatcha got and
where it gues, W6ISQ net control standing by.”

“ISQ . .. wheee, gargle gargle... YH
oo Q... C L L abbbh L ZZZ777Z
.« . Yeeccoovcowwwww .. . J L0 L & L.,
X...qQ"

“OK, you guys, one at a time. W6ISQ by.”

“Yoceooouuuupp . . . WOOOWWWWWAaL . . .
(GH ... Huussss . ., .6 ... DH

« + . Wheeee.” P e ‘\./-'\.\
“OK OK, hold it. T ean sec you / ‘\
puys is pretty unorganized out there 7

I'll have to call ya one by one.
Where's that roll? Nuts . . . was
here a while ugo . . . mangy mutt. N
Oh well, guess I remember most of
the regulars. Bo for the regulars
now, come in when I call va. W6A
~-(not here) ... W6C — (not
here) . . . W6H — (not, here) . . .
W6P-— (not here) ... K6—
WAG6—"

“Hmmmm . . . no regulars on
check-in tonight! Well, then, are
there any late or other check-ins? \\
W6ISQ by

“I8Q . ..

in old radio land tonight. Suppose (

pooocowwww, ZZZ
. OL . .. Blaaahbhh . | . Vs
Yeceoooowwww . . . youppp.” e
“OK, I got a couple of ‘em.
K6COM, what va got over there tonight?”
“QTC 3 LA”
“Rajah. Down 10 and give ‘em o the guy.”
“WEWX, guess you were next. Whatja got?”
“QTC 4 KL7.”
“Rajah. Up 29. Give ‘em to the guy.”
“949 up is out of the band.”
“OK then, down 29. Lessce, who's next?”
“18Q de WX, Ya, but who I give 'em to?”
“Come on, come on, don't block my master
control frequeney. If he ain't up — errr, down 29,
go down 39, You'll find somebody. WEFYM was
next. Yours, OM?”
“(TC 1 Arizona.”
¢ No Arizonacheck-insyet . . . standby . . .
“QTC 5 PAN , ., down 5, give it . . .7
“Up 6...down 14, .. up 19 ... down
3 ... keep my master control frequency clear,
men . . .”
“Nohody down 29, Where shall T go?”
“You're wide open, mate. But try down 33.”
“Nobhody up 17.”
“A W7 net is up 14. My stuff for Florida.”
“Nobody down 3 . . .”
“QTC 17T KH6 . . . give it to the guy down

”n

#45 Laurel Avenue, Atherton, Calif.
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TEACH YOU GUYS

21...

‘Nobody down 21.”

Up 217

‘Guy in Qregon took my San Diego traffie,
sSa:d he wanted the points for delivery.”

“OK, take it back and give it to the guy up 14,
Everybody doubles their points.”

“He's in KH6.”

“Take your choice. Double your points or
down 14.”

' GONNA

A LESSON

“Still QRX for Arizona.” ‘

“No Arizona check-ins. Try next week .. .
say Thursday.” '

“Nobody down 3 ..
QTC32NYC ...

“(lear my master control frequency. Now

. nobody up 17 ...

down 32 . . . give it to the fella up » . . . no-
body? . . . he's in Colorado . . . my traffic for
KH6 .. .down23...up... clear my mas-
ter control channel . , .”

“OK OK OK, Q3T Q3T QST . . . you guys
have got this net so fouled up tonight yu can’t
even unload a few messages. Ya gotta keep my
master control frequency clear of all spurious and
extra-terraneous eommunications at all times,

“T’'m gonna teach you guys a lesson, I'm gonna,
shuy this net down for the night, Maybe tomor-
row you'll conduet net affairs in a business-like
matner and we'll get somewheres.

“The Communieations And Traffic Society
Net is closed. Evervbody QMT., W6ISQ.”

“What ya say?”

“T say, the CATS Net is closed for the night.
Everybody QOMT.”

“What's QMT mean — ‘Meet Tomorcow’?”

“You must be new around here, fella, QMT is

Mail your Traffic!” OET—]
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There is Still Life in That Old Receiver

Product-Detector Adapter for S.S.B. Reception
BY WELLS CHAPIN,* W2DUD

ANy of the older high-quality re-
M ceivers meet most of the re-

quircments for todayv's s.sb,
reception. They have adequate sclece-
tivity and stability and usually are
equipped with a good substantial dial,
free from backlash. In these respects,
they are often superior to some of the
less expensive late-model receivers in
current use. It is in the area of detec-
tion that most of the old klunkers fall
short, Many of them have diode de-
tection along with improper injection
from u b.f.o. that is none too stable.
A good product detector and u stable
higher-output b.f.o. will update that old
recelver, and make & fine instrument out of it.

In my case, the “klunker” is an old HRO-50.
It has a wonderful mechanical dial that is ideal
for s.s.b. tuning, regulated voltage for the h.f.
ogeillator, and plenty of selectivity., The new
detector and b.f.o. were built in the form of an
adapter that plugs into the n.b.f.m. adapter
socket. [t may take other forms, of course, to
suit different receivers. Only one additional
control i3 needed —a  single-scction rotary
switeh.

The cireuit of the adapter is shown in Fig. 1.
The 8BE6 product detector takes its i.f. signal
dircetly from the plate pin of the original diode
detector. A 12AT7 is used as a dual Plerce b.f.o0.
to provide for lower- and upper-sideband recep-
BEEYT) Y%;)dmancy Lane, Fayett-éville‘ New York, -

In this view of the product-detector adapter, the vpper

and lower side-band crystals and the b.f.o. tube are in

the upper left-hand corner. The 6BES product detector is

near the center of the chassis. Other components are for

the future addition of an audio-derived a.g.c. system,
as mentioned in the fext,

tion. The selection is made by Sia which grounds
the cathode of the appropriate triode section.
The original diode-detector return eircuit
{through its load resistor) is broken, and a switch
(S inserted that permits feeding the audio from
the product detector to the sudio amplifier for
.8.b. reception, or restoring the original connec-
tion to the diode detector for a.m. reception. In
the HRO-50, 8yn is not needed, With the original

(Continued on page L60)

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS ( nf.); OF[*)IISS‘IEAL
OTHERS ARE IN PICOFARADS { pf. oR put);
RESISTANCES ARE IN OHMS; K = 1000, DETECTOR
DET. B.EO.
RFC D05
il
2.5 MH. li]
530_1_ —L"" “e i BREAK
ar .I I :""‘connscnous
L —d AAA
= U S ! 010DE
T 001 001 LOAD
T i2atr T
Yy ' 6 Y, 27K
=1 e AUDIO
AMP,
2 o= omlT 01
1~ 20 6BE6 12ATT
T8 2o T use, 15
39K,
220K 22K 286K I :L J; ,—i I 1500 3l Al
270 I)z L.S.B. % DIODE 3
; S -
LD "
o $ =
250V, 6.3V,

Fig. 1—Circuit of the product-detector adapter. Capacitors of decimal value are disk ceramic; others are mica or NPO
ceramic. Resistors are Y2 watt.

S1—Ceramic rotary switch: single section, 2 poles, 3
positions (Centralab 2002, 3 positions not used).
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Y1—457.407 -ke. crystal (surplus, Channel 47),
Y:—A452.777-ke. crystal {surplus, Channel 326).
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Panel view of the TDCS receiver, To the
left of the Nafional NPW-0 dial,
which is the main tuning control, is a
small vernier dial controlfing the v.f.o.
trimmer Co. To the right, are the crystal-
calibrator switch and squelch control,
the b.f.o. tuning control, b.f.o. injection
control, and the S meter. Along the
bottom of the panel, from left to right,
are controls for the 80-meter mixer
frimmer and antenna attenuator, the
band switch, r.f. gain and antenna
trimmer, mechanical-filter switch, iLf.
gain, audio attenuator and a.g.c
time-constant switch, main bias (R7) and
noise-limiter, audio gain, and audio-
filter switch.

The TDCS Communications Receiver
An All-Transistor Unit Covering the Amateur H.F. Bands

Part 1
BY T. L. THOMAS*

This double-conversion receiver
covers the amateur bands from 80
through 10 meters (plus 5 Mc. for
WWVW) in steps of 500 kc., thus pro-
viding plenty of bandspread. Only a
single funing circuit is used, and
sectional construction is employed,
simplifying both assembly and ad~
jusiment. Included in the features
are a crystal-controlled front end
and first i.f.,, a mechanical filter in
the second i.f., a selective audio
filter, squelch control and a crystal
calibrator.

/Q  struction of this receiver. However, the
prime mover was just a desire to build
4 good transistor communications receiver for the
enjoyment and sense of accomplishment. No ut-
tempt was made to build the unit in the smallest
possible space, flexibility and euse of construc-
tion and maintenance being considered more
important.

The complete receiver is divided into several
subagsemblies, each one of which is capable of
being operated independently This goes a long
way to sustain interest in an admittedly lengthy
project, as well as to provide obvious construe-
tional advantages. These subassemblies are as
follows: !

1) R.f., mixer, erystal oscillator, first i.{f.

#17 Candlewood Dr., Pittsford, N.Y.

£ To adapt the circuit diagrams to Q87"s page size, the
eireuit grouping differs somewhat from the physical grouping
used by the author. Any desired physical arrangement that
ohserves the usual precautions as to lead length and cirecuit
isulation in respect to frequency may be used, of course. —
Editor,

October 1963

\NUMBER of considerations prompted the con-

2) Vio.

3) Second 1i.f,, a.g.c., noise limiter, squelch,
1) Bi.o.

3) Power supply, audio section.

3) Crystal calibrator,

R.F. and First Frequency Converter

‘The diagram of this portion of the circuit is
shown in Fig. 1. A fixed-tuned r.f. amplifier and a
erystal-controlled oscillator feed the first mixer
to produee an output in the 5-Me. range. A 5-Me.
filter at the antenna input is required to prevent
feedthrough of very strong signals in the 5-Me.
range. Attenuation is greater than 70 db. and no
gignals in the 5-Me. range have been heard while
using the receiver in the amuteur bands.

The attenuator controlled by 8; was inserted
to avoid auticipatled overloading of the r.f. stage
by strong signals. However, no difficulty in this
regpect has been observed thus far with the
attenuator cut out.

('3 is the customary antenna trimmer. Occa-
sional retrimming of the mixer input was found
necessary in covering the S0-meter band. (Y4 is
pravided for this purpose in the 8tl-meter position
{only) of the band switch. It is not needed on the
narrower higher-frequency bands. The resistor
loading of the r.f. amplifier input and output
circuits iz for broad-banding and stabilizing
purposes.

A base mixing circuit was used in the first
mixer because conversion guain is mueh less de-
perdent on oscillator injection voltage than is
the base-emitter type of mixer eircuit. The
terminal marked “Test” will be found useful in
aligning the r.f. und first i.f. sections.

When receiving WWYV, or other signals in the
5-De. range, 9 separate antenus is connected to
the terminal provided which bypasses the 3-Me.
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Rear view of the completed receiver. The
v.f.0, is in the enclosure at upper center, be-
hind the dial-drive mechanism. The b.f.o. is in
the smaller box to the left. The crystal cali-
brator is at the rear, to the right of the power
transformer. This photo shows how the inverted
14 X 17 X 3-inch chassis has been opened

up to form a base for the

three subassembly chasses.

filter, and the first mixer operates as an additional
5-0Me. umplifier. Sinee there are no cireuit con-
necetions to the h.f-oseillator band switeh in the
5-Me. position, the oscillator does not function.
Gain in the rf. amplifier may be adjusted
manually hy means of 3. A.g.e. to this stage is
delayed by CRyand the assoeinted network,

First I.F. and Second Converter

This portion of the eircuit is shown in Fig, 2.
The secoud mixer is fed by o 5-Me. amplifier
following the first mixer, and by o vio. and
emitter-follower butfer in the 4.5~ to 5-Me. range
to produce mixer output at 4556 ke. The 5-Me.
amplifier is broad-banded by stagger-tuning the
input and output eircuits, fo (Fig. 1) and Ly,

and resistunce-loading in both eircuits, A.g.e. iy
delaved by CRs and the associated network.
The low-pass lilter between the 5-Me. amplifier
and the second mixer was found necessary to
suppress harmonics from the erystal oseillator
which were produeing spurious signals on sume
bands. This filter should be mounted in a Mini-
Brox, with internal shiclding between the coils.
The series-tuned Colpitts, or Clapp, cireuit is
used in the v.f.o. It should be noted that 'y ia
the only major tuning eclement in the entire
reeciver, all other eireuits being broad-banded.
It was necessary to provide femperature coms
pensation in the form of a small N750 capacitor
to overcome fairly serious variations in frequency
with temperature. With compensation, there is a

Tuned-Circuit Data
T Band — dle, -
- I 5mha | 706 | I4-1hb | ZI-#15 | 23855 | 28.5-29 | 29-29.5 | #9.5-50
\ Losh. | s-a0 §us7 | TT3-26 | 05-1.0 _0.3-06
I Turns ' 53 l 24 12 7_ L
Le | Tapi | R s 1 0.75 0.75
Tap 2 15 | s 2 0.75 0.75
Wire 36| a6 28 26 | 92 ES
R 12 | 0510 (3-0.8 03416
Ii| Turns t 22 l w T 1 6
Tap |8 | 1.75 0.75 075 -
T Wire ‘ 0 26 1 e 2 ¥
RENTREEER | 06-1.2 - G308 01,2505 0.25-0.5
Ls| Turms | 8 I % B % -
Tup 1 1 0.25 .75 0.75
Wire 2 26 29 ) ] 22
. E “R I 39
of. *l None 20 ,J 18 15 15
of. 300 32 62 5t a0
T am a8 ¢ ez 62 n2
AMe. 1) {7 1ea VU aes T w35 34.0 $4.5 35.0
All coils are close-wound with enamel wire on 3g-inch iron-shiug furms, except * swhich use Y4-inch forms. Cireuits
should tune with slugs set for the approximate ceunter of the inductance range shown. In the ease of the 10-meter
woils and capacitors, where a single set of figures is given, » single coil or capacitor serves for all four sections of the
band, the corresponding band-switch positions being wired together. Where two sets of figures are given, two coils
and capacitors are required (with different coil-slug settings); the two lowest-frequency switch positions are wired
together as are the two highest-frequency positions, Taps are in respect to grounded end of coil,
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Fig. 2—First i.f. and second frequency-conversion circuits, Resistors are 2 watt, Fixed capacitors of decimal value are
disk ceramic or mylar, except SM indicates silver mica; others are mica except SM again indicates silver mica; N indicates
negative temperature coefficient, and polarized capacitors are electrolytic. Components not
listed below are labelled for text-reference purposes.

Cz—Air trimmer (Hammarlund MAC-20).

Cr—Air trimmer (Hammariund APC50-8B).

Cy—Air trimmer (Hammarlund APC100-B or MAPC100-B),
Js—Subminiature r.f, jack,

Lio—Same as Ly, Fig. 1.

variation in frequeney of less than 600 eyeles for
the first hour of operation, less than 300 cycles
for the next four hours, und less than 100 cycles
variation in any 15-minute period after an initial
15-minute warm-up.

The output from the oscillator is about 0.5
volt, peak to peak, which is optimum for the
mixer circuit which it feeds. The gain in a base-
emitter type of mixer is quite sensitive to oscilla~
tor injection voltage, and u higher or lower

Li, Liz, Lia—é6 wh., slug-tuned; 28 turns No. 26 enam.,
close-wound on %-inch form {CTC PLS-5 form).

Lis—14~28 ph,, slug-tuned; 56% turns No. 26 enam.,
close-wound on V&2-inch form (Millen 69046 form)

Ti—Transistor 455-ke. i.f. transformer {Lafayette MS-
268A).

voltage will reduce the gain. However, this is not
a serious matter in a receiver having gencrous
gauin in other stages, as this one has,

The resistor in series with the v.f.0. eollector
choke was necessary to suppress a low-frequency
parasitic. J¢ was installed to provide a connection
for a panadapter should this materialize, [G&F—]

{ Part. 1T of this two-part ariicle will appear in
an early issue. )

Rear-top view of the TDCS
receiver with some of the
shielding removed. The audio
and power section is to the
left. The center chassis is de-
voted principally to the Lf
circuitry, while the chassis to
the right contains the h.f.
stages. The v.f.o. compariment
has been removed to expose
the erystals and slug-tuned
coils of the oscillator feeding
the first mixer,



Some Notes on the Care and Feeding of

Grounded Verticals

Shunt-Feed Mafching Systems

BY EUGENE E. BALDWIN,* W{RUG

height  vertical is  unsuitable for direct

coupling to the transmission line or rig, in
which case a coupling device is needed between
the two impedances. The simplest matching
device is the common-reactance transformer.
"I'his becomes a bit of a problem with a grounded
tower,

IN general, the input impedance of a random-

Simple Shunt Feed

An alternate method of feeding the grounded
antenng s the shunt-feed method, shown in Fig.
tA. This can be viewed ag half a delta~fed dipole,
the ground system furnishing the missing or
“image” half. Used for years in the commereial
broadeasting industry, feeding is accomplished
by a wire running at un angle of about 45 degrees
from the rig, or the end of the transmission line,
to a point about £ to 1g the total tower height.
This method is not too suitable for towers of less
than about 0.2 wavelength; with shorter towers
the feed point appears too far up on the tower.
While sny type of shunt feed has the merit of
allowing the tower to be grounded, its bad fea-
fures are thet the base eurrent is quite high and,
when u series eapacitor is used to cancel the
inductive reactance, the voltage across this
capucitor beeomes rather high as tower heights
approach a half wavelength, An additional dis-
advantage of the system shown in Fig. 1A is
that significant radiation from the feed scetion
is unavoidable,

Perhaps o simple explanation of the theory
behind shunt feed will assist in a elearer under-

* Route 3, Box 1534, Longmont, Cola.

Fig. 1-—Methods of feed-
ing « grounded vertical H
anfenna: A—Simple shunt
feed; B—Gamma maich;
C-~Omega match,
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This material refers in particular to the
feeding of grounded metal towers us
radiators. The methods, however. apply
to any type of grounded vertical.

standing of what we are attempting o do, Try
to visualize, in Fig. 24, the flow of current I,
at a given moment as from the rig, through the
coux, up the feed line to the tower, down the
tower to ground and via the ground systein back
to the transmitter. The current loop thus formed
induces o current /o in the main tower which
inay be thought of ag the secondary of a trans-
former, thus matehing the rig to the radiation
registance of the antenna. Fig, 2B is an approxi-
mute equivalent circuit for this type of in-
stallation,

Shunt feed is usually employed with fowers of
sbout a guarter wave or less in height., In a
typical cuse where A and B are about t+ the
height of a ¢uarter wuve tower the input im
pedance is about 70 47300 ohms. Hince the
capacitor can be adjusted to produce the —j3uv
needed for a flat line, we have a 70-ohm feed
point in this exumple. The changes in impedance
with changes in lengths A and B may be roughly
summarized as follows: when A is made larger,
the resistance und the positive reactance both
increase, and when B is made larger, both resist-
ance and positive reactance decrease.

As you may have guessed by now, feeding a
srounded tower is, from a hum's point of view,
a matter of cut and try. However, despite the
fack of elaborate fest equipment, the average
ham with an understanding of antenna funda-
mentals can make it work.

Shunt-Feed Adjustment

With simple shunt feed two methods are
available. In the first, get someone to climb the
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tower and, with a large battery clip attached
to the feed section, locate the bhest point by
experiment, Be sure to shut down the rig before
the clip is moved. The man on the tower may
stay there though since, with a grounded tower,
there is no dunger of r.f. burns at amateur power
levels.

In the second method, before connecting the
feed scetion to the line, an r.f. ammeter in
series with u dummy load equal to the character-
istic impedance of the line is conneeted across the
line output terminals. With a known power input
to the rig, the meter reading is recorded. Then,
without readjusting the transmitter, the feed
seetion is attached to the line with the meter in
surics. The antenna tap and the series capacitor
ure adjusted to obtain the same r.f. current. It
should not he difficult to come quite close by
this method,

Gamma or Omega Maitch

Two other matching methods, the gamma
mateh of Fig, 1B and the omega matceh of Fig, 1C
arec now worthy of our attention. These two
operate in a similar manner, adjustment of (*y in
Fig. 1C being equivalent to changing the length
of the gumma section in Fig. 1B. Similar in theory
to simple shunt feed, both the gamma and omega,
as shown in many bandbooks, and the actual
hardware, are rather simple. The gamma rod
used here on a 65-foot tower operating at upproxi-
mately 2 Me. consists of about 18 fect of one-inch
tubing, supported at the top, as shown in Fig. 3,
by o 214- X 12-inch aluminum plate, ii-inch
thick. The plate is clamped to both gamma rod
and tower by 14- X 2-inch bolts and the remains
of gome TV hardware. Conventional U holts
would serve cqually well. The lower end of
the gamma rod drops over a cone-shaped feed-
through insulator mounted in the top cnd of
4 surplus metal box which is elamped to the
tower with two U bolts as shown in Fig. 4.
No attempt will be made here to describe the
exact details but, with the over-all picture in
mind, the reader may proceed to ‘‘load up”
and get on the air.

In my own ease, the box includes two tuning
rapacitors, two progressively-shorting switches
and a handful of 400-pf. mica capacitors, ull
surplus. Admitting that all this is not needed,
it is not difficult to mount o few cxtra parts and,
when the urge to make a change strikes again,

the components are in place and ready to use.

For a start on tune-up of the gamma mateh,
make C (Fig. 1B)a total of about 1000 pf. with a
large vurinble eapuaeitor making up as much of
the total as possible. With the eoax line conneeted
to the antenna, couple u grid-dip meter to the
fransmitter end of the line with a 2- or 3-turn
loop and adjust the gamma capacitance and, if
needed, the lepgth of the gamma seetion, by
moving the top clamps until a clean dip is oh-
tained at the lowest frequency to be used. Many
dips will appear: however the dip that oceurs at
the lowest frequency is the correet one. Onee this
step is completed, a low-power signal from the
transmitter may be applied and the remaining
adjustments made for maximum r.f. line eurrent
and lowest v.s.w.r.

Ground System

One point not. stressed thus far is the phyvsical
ground system, Looking at Fig. 2A again, the
current f; must have a good, low-resistunce
return path from the tower base to the trans-
mitter us well as to “earth.” The grounding
system here in northern Colorado, where the
ground conductivity index is very poor, consists
of a 4-inch strip of flaghing copper buried 4
inches deep, and running from the tower basc
to the rig. This strip is & common item both
simple to obtain and to solder to and, in our ease,
was laid through and under a block wall to a
termination behind the bascboard in the ham
shack, All equipment within the room is con-
nected to this common ground point and, at the
hase of the tower, ull radials solder direetly to this
game strip and fan out in several directions.
Use as many radials as your pocketbook and
aching back will allow. Once the soil has been
watered rather heavily, it is a simple matter to
use a square spade and open 4 narrow slit 4 to 6
inches deep. After placing the radial in this slit,
allow the carth to resume its normal position.
In my case, where the ground system was
installed in the lawn, an unexpected side benetit
was better grass along the radials because of un-
packing the sod! Most handbooks suggest a good
ground and the importance of this aspeet of un
antenna system should not be overlooked.

Remember that the total antenna resistance
is composed of two parts— the radiation
vesistance 'r and the ground resistance g,
and that total power input PN ig dissipated in

/
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Fig. 2—A Current flow in a
shunt-fed system., B—Equiva-~
lent lumped-constant circuit.
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Fig. 3—Method of supporting top end of gamma rod
when feeding a grounded tower as a radiator.

these two resistances. Py = s (Rr — Ro).
The power wasted in Rqis what we are concerned
with and, naturally, the less /2Rq loss, the more
we have available for use in the radistion
resistance Rr. This reminds us that radiated
pchr Pr = [+Rg. We lost 7o and it’s gone!
In wmateur circles, the old timers use the phrase
“get it into the antenna.” As an example, the Rg
of a typical quarter-wave tower is about 36 ohms
and decreases with shorter towers., If we start
feeding a shorter tower of perhaps Rg = 20 ohms
and Ko = 2 ohms,! approximately 10 per cent
of our r.f. has been wasted even without con-
sidering other losses at all.

For any skeptics, I've been on about 1995 ke.
for many years and will be happy to work you
there. Since information scems scarce on this
subjeet I have included a list of references so
vou may find more defail than I cun give in a
short article, mE—]

1 An abnormally low value for a practical case. — Edifor,

Fig. 4-—Housing for matching capacitors at bottom end
of the gamma rod.
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The JARL is offering several new certificates for
hams und 8.w.1.8. Write the Overseas Committee, the
Japanese Amateur Radio League, P.O. Box 377,
Tukyo, Japan, for details.
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Maybe the new ZIP code will help. W6GTE
received a post card from W6HC dated June iv,
1962, setting up a sked for June 13. It was delivered
late in July 1963, murked *found in supposecdly
empty equipment,’’ Needless to say, Director Harry
and Vice-Director Virg could not keep their sked.

Shown at the left are VS1LP/EP2BK and QST's K11JV, at
Jean’s Springfield, Mass.,, home. VSILP writes “Con-
gratulations fo QST on the appointment of Jean Peacor,
K11V, as your new YL Editor!"’ and goes on to say that his
80-meter QSO with Jean from EP2BK in Iran was his
greatest thrill in more than twenty years of hamming. This
photograph was taken while Bob was on his way home
from Iran to Singapore last year,
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Amateur Radio and International Regulation

Two Plus Two

Equals Four

In any language . . .
Deux et deux font quatre
Dos v dos son cuatro
IBaxisl ABa pPaBHIETCS HETHIPEM

BY A. PROSE WALKER,* W¢DCA, W4CXA

of amateur radio, ur what should be done

-2 to preserve our status and frequencies, is
usually considered slightly deranged. Amateurs
generally are not concerned about what might
happen at some future date under circumstances
that are vague and possibly not even remotely
under their control. But we all would feel a
serious personal loss if some of our frequencies,
both h.f. and v.h.f., were removed from our use,
This loss would be not only emotional, but would
represent a financial impact depending upon the
investment we have in our stations.

The purpose for choosing this subject is not to
alarm or berate anyone or any organization, but
tn emphasize the necessity for action and outline
a reasonable program for amateur organizations
throughout the world to follow . . . the goal
being the preservation of our frequency bands. 1f
some explanation is given on how frequency
allocations are administered, and the operuation
of international conferences, perhaps yvou will
sot be too bored. Both hi. and v.b.f, bands are
included in vhis discussion, aithough nndoubtedly
the backbone of amateur radio is our 80-, 40~
and 20-meter bauds. You may have other opin-
ions based on your own personal experiences and
interests in ham radio.

No one wishes to be an alarmist, but there are
many reasons why there is o measure of urgency

SNYONE who dares to postulate on the future

WE MEET WITH OTHER

COUNTRIES TO DECIDE. (1 M \,‘
FREQUENCYALLOCATIONS 1 L N

R
::_..‘—\:Q.D;"\ ﬁi\}-\- e

related to this subject, The creation of the correct
impression about amateur radio and its record
of performance is not accomplished overnight.
The establishment of liaison with many of the
new eountries is a long, drawn-out proeess. Im-

#3211 Park View Clourt, 8.E.. Cedar Rapids, lowa.
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The author ean speak on international
conference matters with even more au-
thority than his potent signal from
WODCA. An amateur since 1924, and a
former professor of physies and mathe-
maties, he was with FCC from 1940 to
1953 director of engineering of the Na-
tional Association of Broadeasters from
1953 to 1961; and currently is assistant to
the vice president, Cedar Rapids Division
of Collins Radio. He has participated, as
4 member of the U. 8, delegation, in ten
conferences of the International Telecom-
munications Ulnion during the last 5
vears, concerning alloeations, h.f. broad-
vasting, and technical standards. He is
national and international chairman of
C'CIR Study Group X: a member of the
. 8. CCIR Executive Committee; a mem-
ber of FCC’s National Defense Executive
Reserve; and former vice-chairman of the
National Industry Advisory Committee.

provement in band utilization cannot be sccom-~
plished in a short time. It may be desirable to
further cement relations with people in govern-
ments of the world in order to secure their sup-
port and backing at the erueial moment in the
future when the “chips are down.” You can form
your own opinion in another few minutes.

Frequency Allocation Procedures

As everyone probably knows, the United
States does not decide the allocation of the
spectrum. We participate with other countries in
chaosing which frequencies are to he used by
what services. The international body devoted to
this work is the International Telecommunica-
tions Union (ITU). The ITU functions under the
aegis of the United Nations. It was formed
nearly 100 years ago, under a different name, by
countrics who recognized the need for interna-
tional agreements concerning communications,
which, at that time, were conducted on wire
lines and cables. As radio came into being as a
link between nations of the world, the need for
such an organization wag even more imperative
to prevent the chaos that would develop without
coordinated use of the spectrum.

The technical advisors to the ITU are the

OST for



international consultative committees, one for
radio, and one for telephone and telegraph. The
one for radio is the Tnfernational Radio Con-
sultative Committee (CCIR), which you have
undoubtedly heard about. With their advice on
technicul matters, the ITU administers the use
of the radio spectrum. Prior to 1959, the useful
spectrum was internationally allocated from 10
ke. to 10,000 Me. At the Administrative Confer-
ence in Geneva in that year, the allocation was
extended to 40,000 Me,

Many of the same people take part in both the

conferences, where the allocation of the spectrum
is done. The CCIR does not deal in frequencies,
only in the technical aspeets of their planned use.
Their conclusions are not mandatory, but are,
in the strongest sense, recommendations, which
are considered by the ITU for possible inclusion
into the allocation table and the Radio Regula-
tions. The CCIR is important in its international
role in providing a forum for the exchange of new
thinking, thus permitting a common outlook to
he developed much sooner than wonld otherwise
be possible. Two typical examples relate to
marine communications; first the technical char-
acteristics of ship-to-shore and inter-ship v.h.f.
communications, and second, the essential char-
acteristics of s.8.b. in the m.f. and b.f. portions of
the spectrum, thus paving the way for a gradual
move to sideband by the maritime service. These
two items may prove of considerable importance
to amateur radio, although it is doubtful if any-
one had such a benefit in mind when the discus-
sions were taking place.

At an ITU administrative conference, the
work is divided among committees, one being
responsible for the allocation of the spectrum.
As you might imagine, groups and sub-groups
are formed to deal with specific portions of the
spectrum under econsideration for the various
gervices. The conclusions of these groups are
submitted to the parent committee for further
discussion and approval, and thence to the Ple-
nary Assembly of the conference for more discus-
sion, if necessary, and approval or rejection.

Each Country Has One Vote

About 100 countries purticipate, each with one
vote, regardless of how big or smull they are,
regardiess of population, regardless of the num-
her of communication circuits they operate, how
many broadcasting stations they have, or how
many amateurs are in their respective countries.
There is, of course, a difference in the influence
that cun be exerted by one country versus
another, but when the votes are taken, they all
have a single vote each. Arithmetic being what it
is, two plus two still equals four in all the working
languages of the ITU (English, French, Spanish,
and Russian), and 50 votes against and 49 votes
for a proposal, constitute u defeat. It is clear
therefore, that wofes at an administrative con-
ference are most important to the resolution of
whatever proposals are made.
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The day is forever gone when the UTnited
States of America, or any other country, can
pound the table and threaten to raise the power
limit on amateurs, if we don’t gel our way. This
wag done once ubout 30 years ago and it tempo-
rariiy postponed the encroachment of broadeast-
ing in our 7-Mec. amateur band. You know what
the situation is today, both in conformity with
international agreement and in contravention
thereof. Like it or not, the status of amateur
racho could be changed by those votes. Like it or
not, our frequency bands could be altered or
eliminated by those votes. We must get a suffi-
cieut number of favorable vofes.

Perhaps of equal importance to votes ig the
content of the proposals submitted to ITU by
member administrations (countries). Before the
eonvening of such a conference, each country
puts down the changes it wishes in the entire spec-
trum allocations, including the Radio Regulations
applicable thereto, This is done in our country in
# series of preparatory meetings guided by the
FCC and the Department of State and partiei-
pated in by interested parties. Undoubtedly, the
same procedure is followed in most other coun-
tries. If these individual proposals are favorable
to amateur radio, the biggest part of the battle
18 won, If they are unfavorable, the first task at
the conference is fo change them, if possible
{which is difficult), and if not, defeat them. You
can see that if the various countries all submitted
the right kind of proposals relative to our bands,
we would have no difficulty; and in reverse, we
cotld be “out of business.”

‘While our country might take a reservation on
certain portions of the allocation, the importance
of an international agreement to the other users
of the speetrum probably would result in our
hevoming a signatory to the Convention. In any
cage, you well know what a state of chaotie con-

/ g A
WE MUSTGET
ENOUGH VOTES
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fusion and impossible communication would re-
sult, even if Uinele Sam decided to go his own
way, Think what 20 meters would be like with
100-kw. RTTY transmitters with 15-db. an-
tennas! Some of these transmissions are bad
enongh as it is, with only oecasional occupancy
throughout the bands. Think of additional
broadeast stations in our bands with 250-kw.
transmitters, 18-db. antennas, and the potential

W 4‘ wa Musrmvw
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spurious types of emission heard today wherever

high-frequeney  broadeasting operates. No, we
couldn’t exist long, regardless of the position of
our own country or even several others, if the
majority of the world went against us.

An Appraisal — and a Program

Well, what are our chances? . . . Good, poor,
medium or just what? Unfortunately, that is
not an cusy question to answer. You can appre-
cinte the factors involved by the general back-
eround just outlined. An ITU conference is o
meeting of people having different ethnie back-
grounds, cultural development, languages, inter-
estg and methods of doing things. 1t is o per-
plexing area where norms of procedure vary,
words convey different ideas, and often yuan-
daries are compounded into confusion. There is
resl danger for amateur rudio. Everyone can
hope that certain developments will enable us to
return to the dayvs of 1-Me. (or more} exclusive
bands (remembcr? but don’t hold your breath.
There will be another administrative conference
probably from 2 to 5 years in the future. The
curliest date might be 1965, the 100th snniver-
sury of the founding of the parent organization
of the TTU. But surely by 1967 or 1968 it will
aceur. Regardless of the date, there is not too
much time available for amateurs to do what
must be done.

What should be done? There are four main
avenues of approach to maximize the chances of
preserving our status. This is not to say that if we
do not follow this course, all is lost, but certainly
our chance of survival is immeasurably enhanced
if we do.

Point I: Without getting into the controver-
sial aspects of details, the first thing is to clean
up our ubilization of the bands in this country.
{Other countries should follow suit.) Why? 1.8,
hams have the highest power allowed anywhere
in the world. Undoubtedly we also have the
greatest percentage of high-gain directional an-
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tennas connceted to our kilowatts, There are
more U.S. hams than in all the rest of the world
put together. For these remsons, we are heard
more frequently in foreign countries than any
other nationality of amateur. The electronic
equipment. and components available to us, as
well as technical information, suggest strongly
that we should set an example of high technical
quality in our emissions,

This could be of great significance in forming
impressions of amateur radio in many of the new
countries of the world as well as many other
countries not well digposed toward us. The
speetrum proposals of these nations before the
next conference could easily be influenced by the
attitudes of people who have listened in on our
hum bands. If they are pleused with what they
hear, the impression is good. The opposite is
equally true. Whether vour favorite operating
mode is phone (a.m. or ss.b.), ew, RTTY,
ete., or your chief interest is experimenting in
vour basement, rag-chewing, traftic handling,
D Xing, emergency communication or whatever
- certainly you will agree that there is much to
be desired in both the technical characteristies of
our signals and also in operating techniques,
including the choice of the band for the particu-
lar purpose. The ARRL program set forth in
June Q8T hus ag s objective raising the
technical competence level of amateurs.

On c.w., the eonglomeration of just plain
“lousy” signals on the bands is not in keeping
with the state of the art in 1963, The key clicks,
yoops and chirps on the hands today are a dis-
grace. One wonders just how many hams recog-
nize good keyving. If they knew good from poor,
why would there be so many poorly-keyed sig-
nals on the air? But that is ooly part of the
trouble. Lots of fellows just don’t eare. Not all of
the culprits ure newcomers to our bands, al-
though a great many have beeu on the air for
only a relatively short time., Perhaps we might
pardon their enthusiasm to make contacts rather
than to have the cleanest signal on the wir, but
we must help them to clean up their signals.
There is no excuse for the more experienced
amateur having this tvpe of signal, and certainly
no justification exists for the “go to hell” attitude
often encountered. Not all the poor signals are
t.w., us you well know if vou operate on a.m. or
sideband. Tnstability, carrier shift, hum, side-
band splatter, distortion products and other
undesirable characteristics are usually in evi-
dence. We are using a valuable portion of the
spectrum. How we use it could be erucial in our
retaining the privilege, We have no God-given
right to our bands.

In addition to the signals themselves, our op-
erating techniques often are not the most gentle-
manly, nor very efficient in terms of results. You
still hear an acessional long CQ, or a long call
from the other fellow even if he is on yvour fre-
quency or only a few ke, away. The DX gang
often will “elimb all over” the station they want
to eontact, with the result that no one can
identify who is heing worked when he does come
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back. This may be improving, if the most recent
pxperience with Gus over in the far reuches of
Asia is any criterion. This happened only through
cooperation of hams all over the world.

These are details which deseribe a condition all
of us would like to sce improved. The ARRL
Board of Directors has indicated its concern in
this matter and has made certain recommencda-
tions direeted toward this first point of the pro-
gram. Serious reflection will surely bring most
anateurs to agree with the things ARRL has
suggosted. It is important to understand the
basis for the proposals, and discuss them in a
rational manner with the long-range purpose in
mind — the preservation of owr frequencies, If
anyone is against that, he shouldn’t have an
amateur license.

Point I1: Point 11 of the program is dirceted
toweard moking sure that amateur representolives
are well informed and thoroughly appraised of the
im portant aspeets of all services, so that they may
be “armed” with necessary information to intelli-
gently and vigorously take part in the prepara-
tory confercnces which establish the position of
each conntry before the ITU. The timing of this
course of action is important. It should not be
started too soon or some of the information de-
veloped would become obsolete before it could be
useful, Neither can it be postponed too long or
there will be insufficient time to complete the
groundwork. A significant part of this aspect of
the problemn is in maintaining personal as well as
official relations with appropriate persons in both
(lovernment and industry; making certain that
the proper perspective of Amateur Radio is held
by those in a position to influence the position
of the country in both domestie and international
agpects of allocations.

Some of the information that could be devel-
oped relates to frequency utilization, trends in
communieation practices, possible future require-
ments of all services in the h.f. spectrum, the
poteuntinl for transferring existing h.f. traffic to
v.h.f., whf., cables or sutellite communieation,
and undoubtedly a host of other aspeets which
would come to light as these studies progressed.
There was previous mention of the work of the
CCIR in relation to increased use by the Maritime
Service of v.h.f. rather than h.f. This same trend
also now scems to be apparent for the Fixed and
Acronautical Services. The Fixed Service (long
distance point-to-point) places a high premium
on cireuit reliability. The h.f. bands are not as
reliable a8 they require. Perhaps a significant
portion of the operations of these services could
be improved by operation on other than h.f.,
thereby relinquishing those frequencies to others
who must usc them.

Just beeause we are sinateurs is no reason
why we should not engage in studies related to
frequeney allocations. Mvery other serviee con-
{inually engages in studies of this nuture, not
only to better ntilize the spectrum uvailable,
but to prepare for participation in allocation
proceedings. Frequencies constitute the life-blood
of every service. Somehow, there should be pro-
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vision made in the structure of amateur organiza-
tions (ARRL, IARU, ecte.) for such studies.
Lffort would not have to be continual, but could
be initinted at such time as desirable. This
information would constitute the necessary back-
ground for those who represent us at the pre-
paratory conferenees, They must be knowledge-
able on a wide base, thoroughly grounded in
eommunications techniques and practices, have
availuble as much pertinent information us
possible prior to the time when it must be used,
and bhe personally acquainted and on an eusy
eonversational basis with appropriate people.
This point of the program is extremely imporfant
and would require full time of one or more per-
sons to do it satisfactorily during the period
involved. As the next administrative conference
approaches, there should be greatly increased
vffort by the ARRL, IARU und uffiliated ama-
teur socictics throughout the world in an aggres-
sive, coordinated program. The ARRL has the
capable people on its staff, provided they can
spend the necessary time on this urgent matter
and get the job done.

Point III: Points III and IV are crlensions
of Point I info the international arca. At the
1959 Administrative Conference, ovne country
previously friendly to amateur radio submitted
% proposal to withdraw frequencies from their
smateurs. She cither would not or could not
change her position. Wellfounded information
revealed that had there been satisfactory rela-
tions between amateurs and government in that
country during the preparatory phase, the pro-
posal probably never would have been made.
By the time they got to the conference, the gov-
crument position was firm and it was too late

LtAtsod WiTH
OTHER AMATEUR,
ORGANIZATIONS 1S
ESSENTIAL,
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1o vhange it. Amateurs in that country lost those
frequencies. Another proposal would have re-
duced our 80-meter band by 509, in the American
region. Fortunately, that proposal was with-
drawn. Point III therefore, is to inifiate Haison
with other countries of the world so that these
unfortunate situations do not develop, and so
that amateurs in as many countries as possible
can present a united front both to their Govern-
wents, and through them, before the ITTU.
Such action throughout the world would have 2
tremendous impact on improving our status and
chances of survival in the b.f. spectrum. This
eannot, e done in a short time. It cannot be done
by correspondence. It must be done in person
by appropriaste individuals, who eould be con-
vineing as to the wisdom of this course of nction.
ARRL has already done some of this, but not
world-wide and perhaps not entirely coneentrated
on this issue. More will undoubtedly be done in
the days ahead. No one should underestimate the
difficulties involved, but it cun be done with the
will to do it. It would cost money, but the funds
are available. [f the vesult is the preservation of our
allocations, it's worth whaiever it costs!

Point IV: Point [V concerns proper represcnto-
tion at the ITU Adminisirative Conference. There
is where the fine points of negotiation und bar-
gaining take place. Although the allocation table
i based on sound engineering, many things are
settled in other ways than by ealculation of
interference, effiviency of channel utilization,
bandwidth of emissions, frequency stability, ete.
Make no mistake shout it, effective representa-

30 NEW COUNTRIES

WANT TO TELLTHE WORLD 3 =~
ABOUT THEMSEWVES 11« \ s

tion at an international conference is not a hobby,
It requires experience to develop expertise in this
field. It is important to huve established previ-
ously the same kind of personal relations inter-
nationally, as discussed in Point IT on the domes-
tic level. The effort at the couference must be
coordinated with the individual country’s dele-
gation . . . you can't “take off”’ on vour own,
but must work to further the official position of
vour government. This further emphasizes why
it is 8o important that the proposals of the coun-
try satistactorily reflect the amateur cause. This
is the only hope for the future of amateur radio
as we know it today.

Where are the greatest danger spots in the
future? Undoubtedly high-frequency hroadeast-
ing is the most critical, particularly at this period
of the sunspot eyele, but dangerous regardless of
sunspot activity. Since the 1947 Atlantic City
Clonference, numerous attempts have been made
to formulate an acceptable hui. broadeast assign-
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ment plan, without suceess. Many of the reasons
for failure are purely political and should have no
bearing on the plan. Unfortunately, common
sense and reason do not prevail in this field.
What scems reasonable to one country, does not
meet with approval by another. Broadeasting
requirements are highly inflated. In the mean-
time, approximately 80 new eountries have come
into existence, each with its own sovereignty
and desire to tell the world about its wayv of life
and culture. This only increases the difficulty of
reaching acceptable agreement on the utilization
of the existing brosdeasting bands,

The hig uscrs of the broadeasting bands are
the U. 8. 8. R., United Kingdom, France, United
States of America and India, with several others
not far behind. With such pressure on the cffec-
tively narrowed bands (more stutions), the degree
of aceeptability of assignments is much less than
satisfactory. The International Frequency Regis-
tration Board (IFRB) in (Geneva examines the
broadeasting schednle submitted by most coun-
tries on a quarterly basis (eertain countries refuse
to submit their schedules) and assigns frequencies
and hours to enable the most satisfactory broad-
ensting possible, This procedure was adopted on
a trial basis as o result of a proposal of the United
States at the 1959 Conference. Probably this was
the major reason why the broadcusting bands
were not widened at that time.

Broadeasting has become an instrument of
foreign policy. Regardless of your opinion of its
effectiveness or utility, the number of such trans-
mitters ig steadily increasing, At the next con-
ference, there is every likelihood that users of
those bands will attempt to sccure more space
for broadcasting. If so, the problem of where to
obtain the frequencies will be of paramount
importance to Amateurs all over the world.

Summary

) We must upgrade the Amateur Service
to keep pace with the state of the art and
through this acquired status gain increased
prestige and respect from people and gov-
ernments '\’VhO exert vast inﬂuence on
communications.

#) We must prepare for conference par-
ticipation on both the national and inter-
national levels.

3) We must establish liaison throughout
the world to theend that we allwork together
in presenting a united front to our respec-
tive governments, and through them, to the
ITU.

We musi not bicker and fight among ourselves
in this country or any other, Without detracting
from «ll the fine econtributions of the many ama-
teur organizations throughout the world, what
has been done hefore will not be enough in the
period ahead of us. No one country nor organiza-
tion ean “carry the ball.” Amateurs throughout
the world must recognize this situation and unite
in a program to save our frequency hands.
Now is the time! BE




A Simple Automatic CQ Sender

Making Use of a Tape Recorder

BY FRED H. CALVERT,* WOICV

with any tape recorder, will relieve you of

the monotony of calling CQ in code, and
free vour hands and mind for other matters, such
us bringing the log up to date or lighting the
pipe.

The circuit of the keyer, which is driven by the
audio output from the tape recorder, is shown in
Fig. 1B. Audio voltage from the low-impedance
oatput of the recorder is stepped up in 7.
(a filament transformer connected in reverse)
and fed to a bridge rectifier with capacitor filter.
The d.c. output operates the keying relay K.
For keying speeds up to 20 w.p.m., 4 capacitance
of 1 uf. should be used at Cy. For higher speeds,
this capacitance should be reduced to 0.5 uf.

T built this unit into a 3 X 4 X 5-inch alumi-
num Minibox.

Fig. 1A shows 8; and J installed in the
output cirenit of the recorder to transfer the
audio signal from the recorder speaker to the
keyer. ‘This modification may not be needed if
the recorder has a juck for an external speaker
that cuts out the internal speaker when the
external speaker is plugged in.

Making the Tape

The tape is made by picking up the signal from
the keyed oscillator, or low-level stages, of the
transmitter on u receiver, and feeding the sudio
output from the receiver speaker info the recorder
mierophone. Tune the recciver o produce a

Tms little device, when used in conjunction

* 7855 15th Avenue, Kenosha, Wisc.
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beat note of 300 to 400 cycles, and place the
recorder microphone close enough to the receiver
speaker to override ambient noise. Adjust the
recelver volume, or the recorder input control,
t» the proper recording level, and set the tape
gpeed to 334 inches per second.

Now cull CQ with the key that you normally
use, and sign your call. This ean be done several
tmes on one side of a 300-ft,, 3-inch reel of
tape. Leave about a half minute of silence be-
tween calls. This will give you plenty of time to
listen for replies. If the recording is made at
10 w.p.m., it will be a simple matter to increase
speed to 20 w.p.m. by using a play-back speed
of 7¥4 inches per second.

Using the Keyer

Shielded wire should be used between the
recorder and keyer to avoid r.f. pickup. When
the recording has been mude, rewind the tape,
connect the recorder to the keyer, and set the
recorder for play-back. With the recorder playing
into the keyer, adjust the recorder play-back
level and the tension of the relay spring for
positive keying action. Greater spring tension
and @ higher input signal level will usually be
roquired when the 0.5-uf. capacitor is used ut
'y for higher speeds.

Now connect the output terminals of the kever
across vour transmitter key terminals, turn on
the rig and let the simple CQ sender do the work
for you. When a reply is received, just turn the
recorder off and start the conversation rolling,.

O5T—]

J3

T kev
terminals

ssv. VRaT]

CR4

®

Fig. 1—A shows modification of the tape-recorder output circuit, while B shows the circuit of the keyer.

C1—200-volt paper (see text for cupacitance valuel.

CRy, CRz, CRz, CR4—Silicon diode: 400 p.iv., 10 ma.
min. (T.l. IN2070 or similar).

31, J2, J3—Phono jack.

Ki—Sensifive relay: 2500-ohm coil, 1.4-ma, pull-in {Sigma
5F-2500-S-SiL).

LS1—Recorder speaker.
Si—3S.p.d.t. toggle switch,
Ti—Recorder output transformer,

Ts—Filament transformer: 6.3 volts, 0.6 amp. {Knight 61 G
416 or similar).

Important Notice—Changes of Address

Important changes in handling second-clags mail matter are now in effect. Please advise us
tirect of any changes in address. When notifying, please give old as well as new

address. Thanks.

October 1963
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o flocont fquipment —

Heathkit Model HG-10
V.F.O.

rpvioran the manufaefurer suys in his instruc-
Ltion book that this v.f.o. **was designed pri-
marily to mateh the Heathkit DX-60 transmit-
ter, both eleetrically and in styling” he must
have had other uses in mind, The DN-6U is an
s0-throngh-10  transmitter, while the HG-10
v.f.o. has ealibrated ranges for these hands and
for 50 and 144 Me. us well, lleetriealiy, unly the
keyving method and the power cable are designed
for the TYX-60, and adaptation to other nses
is not impaired thereby, V.h.f, operators with
fransmitters uging s-Me. erystals will tind it
well suited to their needs.

The oseillator is the pentode seetion of u
6CTIS in 4 series-funed Clapp eireuit. The triode
portion of the tube is o cathode follower, for
voupling the output o the erystul socket of the
frupsmitter with which the v.f.o. is to be used.
A vollage regulator tube (0B2) is included, and
instruetions are given for determining the value
of dropping resistor required for various supply
voltages, Specific values are recommended for
the DPIN-G0 and DX-40 transmitters, whose

puwer supplies will provide the heater and plate

Rear view of the Heath HG-10 v.f.o. The oscillafor fube
is at the left. Trimmers for setting the various bands are
just above the oscillator and in « line at its right.
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power for the HG-10. Since only 6.3 volts a.c. ut
0.75 ump. and cither 108 volts d.e. regulated ot
a fow millinmperes (or 180 to 350 volts unregu-
Inted die. at about 30 ma.) are required, power
usually ean be faken from the transmitter, In-
formution on o simple power supply is given in
the instruction hook, in case the user wishes to
provide une especially for the v.f.0.

In using the v.f.o. with the DX-60 the irans-
mitter supplies the necessary nogative voltage
for grid-block keying. This may be adaptable
to other transmitters but in any euse the in-
structions are explieit in regard to adaptation to
other keying methods, V.h.f. men need not he
concerned here, ag it is customary in work at &0
Me. and above to key in stages farther along in
the transmitter,

Three coils are used in the v.fo, tuned cir-
riits, one for 44, 20, 15 and 10, another for s,
and a third for 6 and 2. Various fixed and varia-
ble capacitors are switched in to make the oseil-
istor cover the ealibrated ranges for the 7 bands.
Though they are not provided for in ealibrated
dial seales, the 220-Me. band and the most-
used middle portion of the 420-Me. band can be
covered on the 2-meter runge. Temperature com-
pensation is provided on all ranges. Exeept for
the Stbmeter position the ouatput frequeney is
ulwuys between 7 and 9 Me.

Oiperating controis of the HG-10 are u function
switch on the left side of the panel (standby,
aperafe and spot), a1 T-position bandswitch on
the right, und the frequeney-control knob at the
center, The diul seales are about 434 inches long,
printed in black on a translucent white drum
which is rotated by the bandswitch. Only one
seale at o Hime shows on the illuminated window,
The dial mechanism has the usual array of nylon
wnd  spring<loaded  geurs, and the indieating
pointer is string-driven,

The model shown in the photographs was
shipped wired, so we caunot report on the as-
sembly nnd wiring proeess, It is relatively simple,
mechanieally and eleetrieally, so there should be
little trouble in putting it together and on the
air, It wus given the ueid test at WIHDQ —
operated on the v.hf. bands, where instability
problems are many times more severe than on
lower frequeneies. Our observations were thut
the temperature compensation was cxtremely
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Heathkit VFO. Model HG-10

Height: 614 inches.

Width: 9354 inches.

Depth: Y13 inches.

Weight: 914 pounds.

Power Reguirements: 108 volts d.e. or
mare, at 25 ma.; 6.3 volts a.c. or d.c.,
at 0.75 amp.

Price Class: $35 in kit form.
Manufacturer: Heath Company. Benton
Harbor Y, Michigan.

good, and the quality of the note was aceeptable,
The eritical listener would not need to be told
that a v.f.o. was in use, but there was no buzz-
saw effect, so commonly heard on the v.bi.
bunds these days. Even with 54 times frequency
multiplication, on 432 Me., there was little drift,
and the note wus only slightly fuzzy. It wus
vonsiderably less than T9 at this frequency, but
it there's o v.i.0. that wouldn't be, we've yvet to
see b, — K.P.T.

Bottom of the v.f.0., with its cover plate removed. The dial-
driven main tuning capacitor is at the left center, with the
three coils at its right. At the upper right is the band switch

YVY7RL'S cuntribution to the current s.s.b. trans-

colver eraze is the Galaxy 300. Rated at 300
wutts p.e.p. input, it covers the phone portions
(3.8-4.0 Me., 7.05-7.35 Me., 14.2-14.4 Me.) of
the 8-, 40-, und 20-meter bands. ‘T'he transmitter
and receiver sections use a common 9-Me. ervstal
filter and share some of the same tubes, including
u few of the new compuctron types. The trans-
reiver is supplied for push-to-talk operation with
an optional plug-in voice-operated break-in
(VOX) unit. A matehing power-supply console
and u linear amplifier are available from the
manufacturer.

For simplicity of explanation, the block dia-
grams of the fransceiver shown in Figs. 1 and 2
have been broken down to show the transmitter
and receiver scctions as separate units. A star
alongside u tube in the diagrams indicates that
the tube is used for hoth transmitting and
receiving,

Transmitter

Tig. 1 shows the line-up of major components
when transmitting, Audio from any high-im-
pedance microphone (with a push-fo-tatk switch
and o PL-68 3-circuit smanll-barrel plug) is
amplified in two triode stages of n 6DI10 com-
pactron, 14, and fed to @ 7360 balaneed modu-
lator. Also arriving at the balanced modulator is

October 1963

WRL Galaxy 300

S.S.B. Transceiver

9.1-Me. energy from a erystal-controlled oseilla-
tor, Vsa, o 6011 compaectron, The osecillator
frequency is controlled by either of two erystals,
11, ¥y, which are seleeted by a panel sideband
switeh, 8ya in Fig. 1.

Bottom view of the Galaxy 300 transceiver. The figure-
aight belt drive coming off the shaft that runs down the
chassis from the front panel is for the
final amplifier band switch.

55



TRANSMITTER

AL.C. RECT,
Va

AlL.C R.F.AMPS,

AUDIO AMP.  AUDIO AMP.  BAL.MOD. \t
Yiaa Y148 s V3
Mico @ @ — @ " 0 ANT.
TO KEY TO KEY

TOKEY
TO Vga

Ot TO Vy5, Vi, V3
KEY

-100V.

X

Yz
9099939 Ke. [T [ 2103.144Kc. T

+150 -100V.

Fig. 1—Block diagram of the transmitter section of the
Galaxy 300 transceiver. Tubes marked with a star
operate both in transmitting and receiving.

Output from the balaneed modulator is double
sideband, and when it passes through the erystal
filter, one sideband or the other is suppressed,
depending upon the frequency of the suppressed
carrier with respect to the bandpass of the filter.
Rated carrier and unwanted sideband suppres-
sion for the transmitter is “better than 45 db.”

The 9.1-Me., single-sideband signal is amplified
by Vig and fed to the 6BA7 mixer, Ty, ulong
with the v.f.0. signal, which is in the 5-Me.
range. Actuallv, there are two vi.os in the
Galaxy 300. One i8 used for 80- and 20-meter
operation, with output in the 5.1~ to 5.3-Me.
range; the other is used for 40-meter operation

This top view of the Galaxy 300 shows the final amplifier
components grouped at the left of the shield plate. At-
tached to the shield plate are drawings showing rear
apron connections and tube and component placement.
The optional VOX unit plugs into the socket on top of the
chassis at the lower right in this photograph. A jumper
plug is in the socket in this shot.

56

---_-‘
=
Z
m

[

and has output in the 5.3- to 5.5-Me. range. The
40-meter v.f.0. is followed by a tripler stage, V',
#0 that injection to the mixer, Vy, is between 16.15
and 16.45 Me.

Although there are two separate v.f.0. circuits,
the tuning control is common to both oscillators.
Tuning is done through a single drive mechanism
which is a dual-planetary drive. Fast tuning
gives a 12 to 1 ratio: vernier tuning is 72 to 1.
Dial accuracy is rated at 5 ke. and drift is noted
at less than 100 eycles in any 15-minute period
after warm-up. Beeause of the frequency com-
binations used in the Gulaxy, the dial scale reads
down in frequency on 80 meters with clockwise
knob rotation, and up in frequency on 40 and 20
meters. On 80 and 20 meters, one turn of the
vernier knob moves the dial about 5 ke., and on
40 meters about 10 ke.

Also associated with the v.f.o0. is the sideband
switching circuit. Ganged to the sideband switeh
Sp4 is another switeh, Seu, that applies a d.e.
biag to a puir of crystal diodes, Cf; und ('Rs.
The diodes act a8 gates to switeh eapaeitors
and (s in or out of the v.fo. tuned eircuits.
When changing sidebands, the v.f.0. frequency is
shifted an amount equal to the frequency differ-
vnce between the erystala ¥y und ¥ in the oscil-
lator, Vsa. This scheme keeps the v.f.o. dial
ralibration the same even when switehing side-
hands. Because of the frequency combinations,
the switeh position that gives u.s.b. on 40 meters
gives La.b. on 80 and 20 meters,

Output from the mixer, 1"y, is in the selected
amateur band (on 20 meters the injection signals
are added; on 80 and 40 meters they are sub-
tracted) and is fed to the 6CL6 driver, V3. The
signal is then amplified by the two 6HF5 final
r.f. tubes, which are TV horizontal-sweep tubes
operated in class ABi. The plate tank is a pi
network designed for non-reactive loads between
25 and 100 ohms,
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Automatic load control (a.l.c.) protection for
the amplifiers is used in the (ialaxy 300. Bias for
controlling the gain of an earlier amplifier, t'yg,
is obtained by rectifving audio generated by
rectification in the grids of the r.f. atwplifiers
when they go into grid current.

C.w. operation is possible with the Galaxy 300,
although the equipment us supplied won't op-
erate outside the phone bands except on 40
meters, where it's possible to go down to 7050
ke. Vis, V4, und V3 are grid-block keyed on e.w.

A panel meter with two calibration and color
seales reads ecither transmitter final-amplifier
cathode current or relative signal strength when
receiving,

As supplied, push-to-talk switching changes
the Galuxy from transmit to receive. Either a
panel send-receive switch or remote switch on
the microphone can be used to operate the eir-
euit. The send-receive relay is a plug-in type
that can be removed for easy adjustment and
cleaning,

Receiver

The receiver section of the Galaxy 300 is
shown in the block diagram in Fig. 2. The front~
end tuned eircuit is the same pi-network used
in the transmitter’s final r.f. amplifier. Signals
are amplified in the 6BZ6 and then mixed in
7114 with the v.f.o. output. The v.f.0. arrange-
ment here is similar to that used when transmit-
ting, except that the vathode-follower stage, V'y1s,
helps to isolate the v.f.0. circuit from the mixer.

Seleetivity is furnished by the same 9.1-Me.
erystal filter (2.7 ke. at 6-db. points), followed by
two stages of i.f. amplification. Signals are de-
tected in the product detector, Ve, where injee-
tion is provided by the erystal oscillator, Via.

The PSA-300 power supply console furnishes the necessary
operating voltages for the Galaxy 300 transceiver. The
box also contains a speaker and an optional 24-hour clock.

Sideband switehing, including v.f.o. shift by
diode switching, is accomplished here in the same
manner as deseribed for transmitting. Three
giages of audio follow the detector to give a
maximum of about 2 watts output.

(rain of the rf. amplifier, Vyp, and the if.
amplifier, Vy7, is controlled by an a.g.c. bias
derived from rectified audio obtained at the
piate of the andio amplifier, Vise. The audio
signal is rectified by a semiconductor diode, ('3,
and applied to the grids of V'yq and Vyy.

Accessories

A companion power-supply unit, shown in the
accompunying photograph, is styled to match
the Galaxy 300 in size and appearance, Also
ineluded in the power-supply package isa § X 7-
ireh speaker and an optional 24-hour digital
readout elock. A panel “knock-out” fills the hole
to be occupied by the elock, The power supply
unit furnishes all the necessary operating volt-
ugres for the Gulaxy and utilizes silicon diodes
in a bridge circuit to give 315 and 800 volts
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Fig. 2—Block diagram of the receiving secton of the Galaxy 300 transceiver.
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Height: 7 inches

Width: 15 inches

Depth: 1315 inches

Weight: 27 pounds

Power requirements: 800 v.d.c. at 100
ma., 315 v.d.e. at 200 ma.. —120
v.d.c. at 15 ma., and 12.6 v.a.c./d.c.
at 14 amps.

Price class: $300

Manufacturer: World Radio Labora-
tories Inc., Council Bluffs, lowa

output. The 800-volt supply uses a choke-capaci-
tor combination that the manual says is “tuncd
to approximatcly 120 eycles.” However, using

the constants given in the cireuit dingram, it
caleulates out to be about 240 eyeles.

Other accessories for the Ciulaxy 300 are a
iincar amplifier, mobile power supply and mobile
mount. The mobile power supply is designed to
uperate from 12 volts d.e. and is transistorized,
An optional plug-in VON (voice operated break-
in) is available; it simply plugs into a soclket
provided at the rear of the chassis. Clontrols are
provided for VOX sensitivity, anti-VOX sensi-
tivity, and VOX hold-in time. A kit of plugs
for the microphone, key, speaker and external
control circuits is also available.

The Galaxy 300 cabinet is perforated stcel;
the front panel is gold-anodized aluminum.

— 8. L. .

Pictured at a recent Explorer Scout Conference are

aight of the ten hams attending. Left to right, they are

K3VBC, K3OPL, K3TEZ, K3UGR, K3TXP, K3NXO, K3OMI,

and KN3UYR. Missing when the picture was snapped
were KN3YEP and K3KTF,

A grand international hamfest will be held in Geneva
Switzeriand October 19 and 20, under the auspices of the
International Amateur Radio Club and 4UTITU. [t will
coincide with the first Exiraordinary Administrative Radio
Conference on Space Communications of the ITU. Among
the guests will be some of the world’s most eminent authori-
ties on space communications. This is a sample
of the special 4UTITU QSLs.
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Here are ARRL Technical Director George Grammer,
WIDF, and George Badger, W&RXW, of Eitel-McCul-
ough, Inc. They are shown next to the huge new Eimac
experimental tube, the X-3030, which is being designed
to produce a megawatt of cw, at 8 Gigacycies (8000
Mc.), with 40%, efficiency and a gain of 30 db. Other
operating data for the X-3030 are:

Beam voltage 150 kv.

beam current 16.7 a.

beam power density 12.4 megawatts /cm?

coolant water flow 400 gal. per min.
The tube acis as an extended-interaction klystron, It
stands eleven feet high and weighs 2000 pounds, and the
lead x-ray shield which covers the tube weighs two and

a half tons.
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Correspondence
FromMembers-

The publishers of QST assume no responsibility for itatements made herein by correspondents.

[EDITOR'S NOTE: The following are excerpis
mostly from letters to the Leugue from persons
utilizing the League's technicul information service.]

€ Thank you for the technical assistance your
department has rendered us in the past, We cousider
onr membership in the League a very valuable
thing. — James ., Sumoners, WSKCO/5, Albu-
querque, N, M,

€ I think this is an opportune time to express my
deepest gratitude for all the services and helps the
Leugue has provided me, to make it possible to get
the licenses. My receiver is the 2 3¢ < plus | which T
built from the 1960 and 1961 Handbook, My rig is
the Novice gallon from the June and July 1962
issiies of ST (modified for 1 power supply which
another ARRL member sold me at u very nominul
cost ).

Although 1 never send in my copy, 1 use the
WIAW code practice transmission verv regularly.
= Anthony Lameika, W ASGQY, Jackson, Michigan.

€ A word about ST, which I find very valuable
wnd helpful. From my view point there is only one
improvement that could be made, and that is to
muke the printing a little larger so 1 ean lay aside
my magnifyving glags, 1 cull it my @ multiplier for
reading, hil Seriously, tho, vour print is really too
small for comfort. I am 63 yrs. old and just got my
Novice ticket. — Chas. (!, Hyde, WNZFKZ, Ballston
Spa, Now York,

@ I micht say that even though I have been 2
Cieneral eluss ham since 1956 1 still turn to yvour
" Novice und Beginner” department first. [ arm al-
ways anxious to learn something new abont our
hobby and as far as ham radio is concerned, I shall
probably alwuys be a Geueral-licensed ** Noviee”
and a “ Beginner.” I enjoy your articles itnmensely
und have followed your advice many times success-
fully and constructed many of your smaller items.
[ also read the other **build” and technicul articles
in QST and to all the staff 1 ean only suy o million
thauks uand “keep up the good work.” - Dick
Bowdebush, KGDM T, Fort Wayne, Indiana.

€ This is the first oceasion I have had to write you,
und let me say that the Handbook is o very tine hook
and it is like u bible to me around my ham shaclk.
1 have obtained a greut deul of my *electronie” edu-
cation from it. — Norman K. Newman, WAGBSY,
st Charles, Mo,

@ I recently received from your office a copy of
t nderstanding Nmateur Radio, My, what 1 wouldn’t
have giveu for the info in this little book about 40
veurs uygo! About thut time, my first ticket wus in
vifect. And the book isn't so blamed little, cither.
Thanks, loads! — Garth Oler, KLU, Pennville,
Indiana

( I am looking forward to more and more of your
issues wnd articles on radio theory and eventually to
advance theory so when the time comes I'll have
enough confidence in taking and pussing the General
written test, — Seymour Paul, Brooklyn, N, V.
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€ I atn greatly encouraged by the response you are
getting to the "‘homebrew’ articles. 1 wish you
woild publish one more book entitled, *“How to
hecome an  Advanced Amateur’ gpiving cxplicit
details on how to build the HBR-16 and a good
st nd design g.5.b./a.m./e.w. rig with VOX and all
Meke it complete with templates, source of purts,
and the works. - flenn A, Mark.

€ I would like you to know how much I do enjoy
25T, My copies are read and re-read from start to
fursh. It goes without suyving that { am proud of my
AERL membership :und find that this association
gives me something in common with my brother
hains thut maikes it easier to form lasting friendships.
— W, A, Henson, WsDW D, Monroe, La.

dl I gave my 1960 copy of the Liandhoolk to the NAS
Glmeo ham elub, of which I am secretary, We teach
conle elasses and theory to beginning hams amd make
exfensive use of Leugue publications. We have
found these to be an invaluable aid in our training
program. — Dom. Tomaro, WA YZB, Brunswick, Ua,

€ T think you have an excellent magazine wund
organizution. I know thut yvou heur this often, but
the League does incompurable service to the ama-
teur. And, we rveully apprecinte it.—— Dan (ole,
W A9 ANV, Blue Island, 111,

€] I have been reading and hearing u lot of unde-
served eriticism of QN7 und the League. I would
like to say that vou have my support, 10095, und
the support of many other hams who may not take
the time to write but uppreciate the League's efforts
on their hehalf anyway., — James S, Riee, K 1HDIT,
Neadham, Mass,

@ QST is still the only magazine for hams and I
ensoy it very much. — Chartes M ichel, KOOV L,
Omaha, Nebraska,

4l I would like to take this chance to thank you for
your excellent advice and entertainment in QST
during the three vears I have been a member of the
ARRL. Although o lot of the theory behind the
technical articles is hard for me to nnderstand I have
retained every copy in anticipation of the times
when I can refer back and improve myself, — Kobert
harles Meva, WOBGR, Chivago, 1.

€ I would like to express my feelings about (N7
magazine. I have been o member since 1957 aund
look forward esch month to reading about new and
improved methods of communicutions, — R, €,
'onton, K4QER, Portsmonth, Va.

4 1 would like to thank all the staff of the League
for giving amateur rudio as muech help as you have,
both in the past and now. Without your help I am
sure that I never would have become a ham, ——
James D, Fdwards, KSVLZ, Westerville, Ohio,

€ T think that you do a wonderful job., Your hand-
bosks, ONT, other publications, and operating
awards ure wvaluable, — Ronald Turner, WNSHERY.
A rryerlle, Lowisiwa,
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An Interview with Barry, K7UGA

. . . who works for the government

THE TRANSCRIPT OF AN INTERVIEW WITH SENATOR BARRY GOLDWATER
RECORDED BY BILL LEONARD, W2SKE IN WASHINGTON, D. C., JUNE 4,
1963, FOR THE VOICE OF AMERICA’S "‘RADIO AMATEUR’'S NOTEBOOK'’
PROGRAM, BROADCAST SUNDAY, JUNE 16, 1963.

Leonard: We have noted the fact before that amateur radio embraces people in all walks of life . . . and
that it is a strangely persistent hobby — you may give it up for a while, but the likelihood is you will come
back to it someday.
Our guest today, Senator Barry Goldwater of the State of Arizona, was interested in radio as a youngster,
and that interest was revived recently despite his very pressiug duties in the United States Senate. I met
the Senator in Washington last week and he readily agreed to take time out from his busy schedule to ** talk
ham radio.” Like a number of U.8. amateurs who must live in different parts of the country euch year,
Barry holds two sets of call letters. I asked him first what they were . . .
Goldwater: \Well, here in Washington, it's ASUIG and out in Arizena, it's KYUGA. I did that because at the
outset I had only K7UGA, slant 3, but that gets kind of cumbersome on c.w. I found out you could get two calls
and I did it.

L:

0

Well . . . let's go back a long way to the
time when you first became interested in elec-
tronics and radio, and then we'll talk about
the revival movement?

s Al right. Well, 1 was — I think I was {2 years

old — and [ used to help a fellow who made
the jirst wireless sets <n Phoenie. e was a
Chevrolet mechanie by day, and af night we
worked in his garage — made what they called
wireless sets and I, of course, picked up a
erystal and a Ford spark coil and learned the
code, and then graduated to a rotary~gap spark,
and aboutl that time the cow. cireuit started to
come in and 1 picked wp a five-watt tube,
In those days, they were a dollar a watt and
dollars were hard to comne by.

: And watts were almost as hard to come by?
2 Well, they didn’t do much for you. I used to

burn out a five-watt tube about onee a week and
I'd sweep the floor out a little harder and pick
some more cotton, and finally I built up to 20
waftts awd had an old Grebe Recetver. [ remem-
ber I had a 600-volt d.c. generator that — on a
cold morning — wonldn't start, and I'd have
to go out and heat it wp with a torch. 1t was a
{ot of fun though. I think the greatest DX [
enur worked was Stour City, lowa, with 20
watts and I was heard in Hawait once. That
was the erawning achievement of my young life.

: And they don’t make thrills much bigger

than that?

: No, even though today, every once in a while,

you get a shaker. You can't believe these little
sets get out like they do. Lord, that 20-watf
rig of mine eovered what o 50,000-watt broad-
custing station would cover today.

FLASH! — Just at press time, 2 hearing was
called by the Senate Subcormmittee on Com-
munications on 3.920, Senator (foldwater’s
hill to provide for reciprocal operating priv-
ileges. After the Senator's introduction and
statemnent in  strong support, President
Hoover, Southwestern Division Director
Meyers, General Counsel Booth and General
Manager Huntoon presented prepured testi-
mony urging adoption of the bill. More next
month.
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What was your first call?

Oh, 6BPI. That's before we had any Ws, or
anything else.

Well, now I know about a great many of your
hobbies, including flying and golf and pho-
togruphy nnd 1 wonder whether it was some
other hobby that took you away from ham
radio us the years went by, or was it polities,
or what?

2 No, I came to Virginia to go to school, and rigs

weren't portable in those days. Afier four years
of school, [ just didn't go back to vi. Then my
interest began o be revived. Uf course, during
the war when I was with first, the Army Air
Corps, and then the Air Force— you never
forget the code — (' like sudmming — and [
taught it during the early war years. First to
the Chinese cadets and later to our own cadets.
I was always wishing that somebody would
come along tn my family and give me an exrcuse
to get back in it My youngest son paid part
af his way through college by buying lits —
stereo kits, making them up and selling them
and I thought, *‘this is going to be my pigeon,”
but he never wenl so jar as to get all the way
énto ham radio.

: And what and when did your interest begin

to get revived and stimulated?

: Well, as [ say, it was abrays there, and last

year — oh, it was about this time when I was
out of town, General Jack Bestic conniving
with General LeMay —

: Who are, of eourse, hams?
: Yes, and they put a Collins transceiver up in

my apartment and put @ vertieal on the roof
and had it all hooked wp when 1 came back, and
even had a call that Major Macklroy — you
must have met him, he's the wild Irishman,
sart of General LelMay's electronics avde. We
used his call. | sent out a CQ and, by golly,
I gut a guy in Minmi, Florida and I was gone.
(LATGHTER) [ was back then! I borrowed a
cade machine and started practicing with it,
and Macklroy coached me on the electronics.
That wasn't ton hard to get back to, but I had
to toke that code three times. Finally, I got
mad and I said, ‘ By golly, this time I'm going
to do it, and | think [ knocked off about 16 or
17 words. Sv we're back at it.
(Continued on page 178)
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On The Art cf QSLing

BY TED WILDS,* KZ5SW/W4GVD

An article that may prove helpful in
getting a card in return for one sent
oul, for the newcomer and the occa-
sional DXer for whom the returns
are few and far between.

much concern to the newecomer to the DX

bhands is the fact that the ratio of QSLs
sent to those received ean be very poor. Unfor-
tunately, the high hopes that accompany that
air-mailed, outgoing QSL are doomed to weeks
of waliting for a return confirmation that never
shows up in the mail box. Just as you decide
that the station never QSLs, you hear that an-
other loeal hay received his eard from your DX
station and you worked him before your friend
across town did. Why is life so full of trials and
tribulations? Does your friend know something
that you don’t? Probably he knows the art of
(JSLing that it scems to take years to learn.
(iather round for some tips that maybe you
haven't heard, not-so-secret info that never
seems to be passed on the air, but is common
knowledge among the successful wallpaper
hangers.

There are two basic groups of “rare’ stations
that we would like to pry pasteboards out of:
1. The Wandering DXpedition, and the ‘“Rare

State.”

2. The Genuine DX (who lives there).

We will take up the DXpedition problem first
because it i8 easy. Simply do a8 the man says!
Listen to the operation for a while, beeause the
operator usually gives out the information
regularly, If he has a QSL manager, find out
who this manager is. If QSLs are to be sent to
the DXpeditioneer's home QTH, check that
QTH in a recent Callbook. Do not simply send
vour card with an air mail stump on the back.
This probably won't get you a return in your
post box. Always send your card in an envelope
together with an envelope addressed to yourself,
with a stamp on it. (Remember we are discussing
now W~K DXpeditions who indicate a stateside
QSL address only. US. stamps are not good
elsewhere.) This will assure a reply to your post
office, instead of by the bureaus, of which we will
have more to say later. Before sending your
card make sure that the card is complete, and
that it is accurate! If you still keep your log
in local time, be sure that the QSL shows COR-
RECT Greenwich Mean Time, and the (GMT
date (it can be different!). Avoid like the black
plague such times ag EDST, a.m. or p.v. This

"5, 0. Box 392, Alken, 8. O,

()NE of the phases of ham radio that causes
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enubles the log checker to find your QS0 easily
and quickly. Anything that you can do to aid
hinn verify your contact will add wings to the
card you are waiting for! Remember that he
mey have thousands of cards to answer. The eard
for the QSO that is hard to find in the log is
bound to be delayed. The ones that arrive with-
out g self-addressed, stamped envelope will
usnally be answered last and “via the bureau.”
Follow these suggestions and you are reasonably
sure to get that WAXNXX/ABG QSL in a reason-
able time. Goof up and you may never get it!

‘The “Rare State” should be handled the same
way as the DX pedition. If he truly is a rare state,
he gets thousands of cards also. He has no reul
recourse to the bureau svstem since the stateside
bureaus don’t handle domestie QSLs. Therefore,
his postage and printers bills ean bhe costly.
Figure it out. Say & minimum of & thousand eards
per year at 2 cents for the card (or more} and a
minimum of 4 cents postage adds up to $60.00
u vear for W cards that /e needs like a hole in
the head! $60.00 a year would keep him in tubes.
S0 the self-addressed sinmped envelope is really
welcome. The notes to follow on the “Compleate
QSL apply here also.

Now let’s discuss the “problem” of the genuine
13X station, rare or otherwise, and (the one that
really lives there), all stations outside of the
continental U.S. and Canada, The facts of QSL
are much the same for all of them, vurying only
in ‘degree. These are the facts, like it or not:

1. They do nat hold their breath waiting for a
W-K QSL. They get thousands and thousands
of them.

2. Overseas postage and printing bills can be
astronomical, in proportion to income.

3. The secretarial chores of answering, checking,
and mailing thousands of cards can take us
long as the QS0s did, especially if they work

N Mocla
— e, St«?-pips oz
N

g

61



in the contests, in which case QSLing takes
much more time than the contact!

4. They sk via the Bureaus, unless vou send
them postage! (Remember that Unele Sam's
stamps are not good outside of the 50 states,
with few exceptions.)

5. Most hard-pressed DX operators cannot be
hothered chasing down an incomplete ()SL.

6. A courteous QS0 does not harm vour chances
of getting a QSL for it! Don’t interrupt his
rag-chew with an old buddy, or Ais DX QS0
simply becuuse YOU need a card,

The tirst 5 we will go into. Number 6 should

he self-explanatory to all but the complete boob.

Make your card one that he will be pleased
to receive

Some chambers of commeree, two major parts
supply houses, an air line, a power company,
and a few other commereial enterprises have done
the huilding ham a favor of sorts by muking
uvailable low-cost QSL cards. These are fine for
Novice days and domestic confirmations. How-
ver, the run-of-the-mill DX station can probably
count WAS many times over in either the
RRed-White-and-Blue cards from St. Louis, the
Map-of-the-U.8. Cards from Council Bluffs, or
the Big Mechanical Bird. Your addition to his
collection of these iy not guaranteed to muake
« big hit. My suggestion would be to use the run-~
of-the-mill cards for the run-of-the-mill contacts.
Incidentally, most of the “stock’ cards from the
printeries fall into basieally the same category.
The most welcome ecards are those that show
something of interest. Your local souvenir shop,
drug store, or five-und-dime usually have some
color post cards of local interest. {Something
other than the post office, hotel, or bank build-
ing, please.) These are usually priced at 5 or 10
rents each, but usually ean be bought o hundred
at a time for much less.

Buy a hundred and take them to the print
shop and have your call printed on them slong
with ull necessary fill-in blanks. These will look
and will be different from any in his collection.
Of course, photo-cards featuring yourself and
your shack (or the whole house and ear, antenna,
ote.) are good also, but may cost more. Keep it
post-card size; the giant size and the minute are
both hard to file in most filing systems, get lost
eusily, or get mutilated.! Use some imagination!

Help out his wallet if you want a direct
reply

With QSI volume in the thousands per year for
an active DX station, it is impractical to pay
for both the printing of cards and individual
pustage too. Inasmuch ag U.S. vtamps are not
good at his end of the line, how can you take the
stamp load off his shoulders? One way, if his
country is a2 member of the International Postal
EUnion (consult your post office} is to send him an
IRC (International Reply Cloupon). This may
be purchased from any U8, or Canadiun Post
Office for 154, Your DX guy trades it in at his

! And recent postal regulations forbid their use. — Ed.
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end of the line for a regular muil stamp. If
you want him to send you your eard air mail
send him several IRCs. (The number necessury
varies with the country concerned. There’s a
list in the Callbook.) 1 know, it adds up, but
it doeg get resuits! If you want to be really
faney, cheek with a stamp collectors’ supply
shop and send him the correct stamp from his
own country; he will be surprised and pleased
ut vour thoughtfulness. If still in doubt, send
him a .S, dime or two. There ig still 2 demand
for any 1.8, coinage or currency in many parts
of the world. A few dimes here und there enable
u foreign ham to subseribe to 1.8, ham publica-
tions, where he otherwise could not obtain the
U.8. funds most of the publishers seem to like.
If you send two dimes, he will send your card
back air mail and probably make a small profit.

Be his secretfary—at least for your card

Keeping up with the deluge of eards that Hood
a DX operator is o real task. Besides making
sure of the GMT time and date on your card to
help him locate your (S0 in his log, you can aid
him by sending along & self-uddressed ¢nvelope.
I have found that T ean answer 30 cards an
hour if I don’t have to fill out those ¢ * * *
addresses. Addressing will slow the reply rate
to a slow crawl. Most DX stations have o card
designed for 2 minimum of actual hand printing
to fill them out. If you think I'm kidding about
this, sit down and write your own address out
200 times and see how long it takes! 200 cards
4 week is not unusual for a rare station, who
is contesting or is just active daily,

The Bureaus

it is amazing how many stateside hams don’t
know what the Bureaus are! These are coopera-
tive orgauizations dedicated to cutting QSL costs
for DX stations. Overseas, they work like this:
Say a DX station has 500 cards ready to go out.
None of these recipients have sent postage,
vuvelopes or other aids. The DN station will
send them all in o low-cost package to his buresu.
Here they will be sorted according to country,
At regular intervals a package is made up and
gent from his loeal bureau to the eentral bureau
in the country of destination. Upon arrival, these
will be forwarded to the loeal bureaus in that
country, where they are picked up hy the indi-
vidual station to whom they are addressed. All
this takes time and may take anywhere from
a few weeks to a year or more, but they usually
get there. The missing link is usually the U.8.
ham who fails to pick up his cards from his
local bureau. In the United States, the bureaus
are an ARRL function. Thousands of choice DX
curds arrive every month. They are sorted hy eall
area and mailed to the locul call area bureau and
bere they stay if you don’t tuke action. Mail o
self-addressed envelope with a couple of stamps
uand your own call in the upper left-hand corner
to the bureau in your call area, as listed in OST.
When DX curds arrive for you they will be
placed in your envelope. At regular intervals,
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or when your envelope gets fully the bureau man-
ager nwails it to you with those long-lost paste-
boards. That’s all there is to it. 1t works fine
but yow must make sure you have the envelope
at your local bureau.

If you are portable send envelopes to hoth
your old call area and to your present one,
If you modify your call, send new cnvelopes.
Please remember that the bureaus’ managers
are volunteers and have too much to do to look
up and see if you have a particular card waiting,
The list of call area bureaus is published regularly
in Q8T. Even if you are a non-DXer, get an
envelope to your bureau — you may have some
rare foreign s.w.l. cards waiting for vou. (1
remember the time when I was struggling to
work 40 e.w. from the Canal Zone to the states
with lousy luck and gave up the band. A month
or so later, via the local bureau, 1 got s.w.ls
from Jupan, U.8.8.R., and Tibet reporting my
539 siga!)

Yor & small fec you can join an international
bureau such u8 the International Short Wave
League’'s burcau. This has two advantages. One
is that all QSLs and SWLs that arrive there for
vou are sent to you via direet mail (prepaid) and
also you can send all of your going-out cards
thru them. It is a help when you do not know the
addresses of your DX or W/K stations. They wil
send them on to the bureaus in the countries you
worked at no cost to you, Write them for details.
{Note: this is the best and cheapest way to get
cards to the registered s.wls throughout the
world. Stateside s.w.ls (SWL-W1 ete.) should
not expeet & DX gtation to send him a direct
reply when the DXer replys to hams via the
hureau!)

Ye Compleate QSLe

Added reply insuranee may be bought cheaply
by making sure that you have every serap of val-
uable information on your card before you mail
it. By this I do not mean your rig, brand of
mike plug, antenna connectors, line cord, light-
ning arresters cte. I do mean the information that
helps him to qualify for the various awards,
certificates, diplomas and the like. For the card to
be of any value certain items should be ineluded.

Thesc are:

1. The fact that you are confirming a two-way
contact,

2. Time and date. ‘These should be aceurate and
in GMT.

3. Frequency band.

4. His report.

5. Mode. Am., ew., TV, fm., s8b. If eross-
mode, it should be stated on the card. (“fone”
is no longer enough! What kind? 8.8.b.~to-a.m.,
d.g.b.-ss.b, s.m-a.m., 2 X s8.b.7)

6. Your loeation, including county or province.

7. Your signature.

These would secin to he obvious. However they
are not generally understood, particularly num-
bers 5 and 6. Two fairly recent developments
have given more value to W—K cards in the ininds

of some DX operators. These are the certificates
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or awards given for 2-way s.s.b. QSOs and for
working various combinations of counties of the
U3, All eards confirming QSOs with all s.8.b.
stations should indicate 2-way s.8.b. if you are
als) on that mode. The phrase “Ur s.8.b. sigs 5
8" i8 not enough. If you were on a.m. and he was
on 8.8.b., make sure your card says so. He prob-
ably does not log the fact you were on a.m. For
counties awards, make your card welcome by
pusting the name of your county in a prominent
position on your (QSL. It wouldn't hurt to include
vour ARRL Section, too. Make surc that the
state is on the front of the eard also. You would
be amazed at how many cards there are on
wkich you have search for the state of origin.
The urge to file a eard in the circular file is
neyer 8o strong us when you finally get a QSL
frem a hard-to-work state for phone WAS or
2avay 8.8.b, WAS, and the cotton-picker hag for-
gotten to fill in the mode section of the eard. In-
cidentally, in this discussion, I remember trying
to work WAS 2-way s.8.b. and believe it or not,
I aweated out 27 New York, 6 Colorado, 4
Maine, 16 Tenuessee, 7 Arkansas, sud 8 North
Cerolina QSLs before obtaining one completely

accurate 2-way s8.8.b. confirmation from each
of those states. Very frustrating!

Here is what should be on the card in graphic
form:
“Other info’”” such as your equipment, weather,
QRM-QRN-QSB, awards won, and the like is up
to you. Highly unnecessary, but if you want to
clutter up a curd, it is up to you. Make sure you
have all of the stuff shown and also don't forget
to sign it. This matter of the date is confusing to
many. Please put the name of the month down,
or use Roman numerals for it. A date such as
1-3-62 means 3rd of January to some people and
the Ist of March to many others. If you mean 1
March, write it 1 Mareh 62 or 1-111-62. It will
then be understood by the DX station. He won’t
have to scramble through two log books instead
of one. If vour eard has your call sign on the front
and the QS0 info on the back, be sure that your
call sign is on the back as well. This facilitates
the mechanics of filling out a reply and is a wel-
come aid to the secretarial chores of a DX
operator or his manager.

In conclusion here iy a check list to keep in

(Continued on page 168)
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A master at work! HC1DC, tops c.w. with well over a million and 3rd high phone DX af almost half a million points, must
find that 11,700" altitude agreeable. The station includes a 51-J receiver, Viking 500 and Collins 325-2 transmitters
plus a Ranger and a 300-wait 160-meter amplifier {not visible) all used to advantage in a fabulous performance.
Behind the tribander can be seen the snow line-of 20,000' Mt, Cotopaxi, top in the clouds. That's Don in
the foreground with the long-wire just barely visible over the rooftop.

ARRL DX COMPETITION

1963

)
z/\'em / s

COMPILED BY ELLEN WHITE,* WI1YYM

“

. the ense with which the big guns took charge
in the plleups. ...the great operating skill of
WLIYH . .. the terriic VK signals at sunrise
Sunday a.m. on 80, . the monumental
pllpllps on the late newcomers just before 24007
24 . . . the nerve wracking wait to find out who
Hhﬁ Al was going to call while he sent a string of
V's and his eall first . . . the great signals of
GM2UTF and VBILP on 14 Me. at noon . . , the
great DX potential of 21 Me . . . the fine signals
and competitors from Kurope . . . ~— W2CWK

the 2nd and 4th weekends scheduled for the

competition separating the men from the
boys. The ARRL International DX Clompetition,
2)th running, was on the way! What transpired
was an interesting example of what can happen
when a high degree of W/VE/DX uctivity chal-
lenges o steadily declining m.uf. Charfs and
graphs elsewhere in this report indicate what
happened to the higher-frequeney baunds, and
additionally, the upsurge of transcontinental
DX that was found on 40-8( and 160 meters,

Htatistically, this latest continuation of the
First Transatlantic Test found 13%3 amateurs
n-pnrtmg results, an increase of about 60 over
the previous year. A total of 314 section, country
and elub awards are scheduled for mid-October
mailing.

Space won't permit listing all of the single-
operator c.w. scores, but here's the top ten:
W3GRF 679K, WSFGX 622K, W4YHD 605K,
W3ECR 600K, K4RDE 507K, WOEWC 1961,
WADHZ 488K, \WSVSK 478K, W4DQs 466K,

THE stage was set lagt Febrnary and March,

# Aggistant ('ommunications dMgr,, ARRL
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W3ALB 445K, Multi~operator scores draw a lot
of interest too; here’s the breukdown on the top
fen W/VEHs: WORW 683K, W3TMZ 658K,
W3WJID 658K, WA4KXYV 619K, K6EVR 600K,
WANFA 527K, W3KFQ 418K, W3MWC 394K,
W3ADO 387K, W3GRS 350K.

On the phone side of the DX picture, the top
ten single-operator W, VEs show up as follows:
K5MDX 332K, W2FXN 198K, K2GXI 196K,
WIONK 168K, K2IEG 166K, W4BVV 166K,
W3ALB 141K, W3TLN 131K, W30CU 122K,
KIRTB 108K. In the more-than-one operator
category the top ten W. VE phones are: W3MSK
ST6K, WOHJT 427K. WSNWO 206K, W3WJD
ISOK, W3ADO 174K, W23KE 165K, W3KFQ
1K, WSNGO 107K, K6EX0 90K, W3HHK
TOK.

The Clubs

Back again in the box-topping spot is the
Frankford Radio Club with 68 entries for an 8-
million-plus aggregate and still another coco-
holo gavel to add to their collection, In the 2nd
slot, averaging almost 190K points per member ig
the Potomaec Valley Radio (lub. Third and
fourth show a reverse of lagt vear's position too,
with the Notthern California DX Club out-
pointing the SCDXC, 4 million points more this
vear for NCDXC, £.b.! A newcomer to the upper
achelons of the tabulation with a big jump from
'62 is the Virginia Century Club with 13 entries.
No stranger to the stratified region of the million-
pointers is the Order of Boiled Owls of New
York, placing 6th in the efub competition. A total
of 33 clubs made the box, having the minimum
number of entries {(3) . . . lots more were in-
eligible with less than that number.
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Highlights

1 WIBIH made all his points the first weekend, spending
the second one at Dutch St. Maarten, W1O0PR found the
last two contest hours on 40 an absolute bedlam. WI1ECIT
had almost *given up” at his city Q'H but, nevertheless.
wot. 4 new ones on 20, K1DIR managed to tind 56 mult. on
15 and 6 too on 160, WINJL tried e.w. ¢ la multiop. and
found it a suving on nerves and family relations too. Maestro
IKIRTB finds this by far the vontest of contests, bar none.
WIONK with 168-K phone points in K. Mass, found
nlenty of goodies with a mult. of 70 on 20 and a total of 92
different eountries worked. WINJL puts in a plug to really
use 40 pexs year. After working South Americans off the
ends of his fixed 20-meter east-west array WIZFV of R. 1.
concludes he could have used a rotary,
2 W38QX, opr. W2FXN, bemoans the loss of the only
i5-meter c¢. w. opening to Europe due to broken coux
80 up. W2GGL earns kudos from ARRL’s weak-eyed
KIMYQ & WI1YYDM for a neat orderly and readable log.
In turn W2GGL credits & cooperative xyl. #¥RC faithful
K2CPR feels that a ZC4 on 40 and HL9 on 20 are still good
catehes in such a fracas with 175 watts, sans heam, In WNY
K2INP asks “doesn’t W3MBK or WBEF(X miss anything?
15-yr, young WA2WGQGI figures if he lproves as much by
age 50 as he did over last year he'll have about (0% points!
OT W2WZ puts in a plea for some of pur 12X friends to sign
their calls at least once every 5 Q8Os, 13-yr. old WA2RUB
worked 5 buands for a 110 multiplier and wonders if he's the
voungest eutry at age 13, (Nope, there's WB2BOW at 121)
W2CIGE, top c.w. in NNJ, lists some of the bad-type oper~
ating observed: key-down v.f.o. tuning, Lolding key on DX
frecq., calling too long overlapping the DX reply, disregard-
ing KN, calling during the W/VE transmission, slow drift
during call, WB2APG claims some DX stations are still
in the dark about the WB prefix, prone to give 599 reports,

W2FXN led the phone boys in SNJ with almost 200-K
for the Frankford R - aad a most readable log, K2GXI
feund it a tough battle for every QSO this yveur. K207Z1
worked 3 new ones while WA2IZS went up to #206 with
Clus at FR7ZC/J. WARLLOK plans to he un 10 and 75 i
‘i3 insteard of sleeping. W2IEG at his fine QT tallied
101 on 20 and with others on 75-40-15-10 tallied 165-K.
WA2RUB suffered torment tuning across the sideband
ureas thinking what might have been bad he been on s.8.b.

W3MFW keved W3HCR to the 3rd high single op,

W, VE-snagging 4 O80s in 3 continents on {60 along
the way. After a fine 7-Me. performance KANBU says he'll
leave that ground plane up forever. lennie Chertok the
srand master of W3URF shows his system for keeping
track of countries and quotas elsewliere in this report. in
addition to the totals by W3GRI on 80-10, Lennie snagged
10 multipliers down on 160. W3QQL demonstrated cool,
¢lear-headed positive thinking, i.e., after smoke poured
forth from his rotator control box and couldn’t be tixed, he
climbed the tower, pointed the beam at Kurope and finished
ottt the 2nd weekend, W3RNY credits & score improvement
to the ability to change bands rapidly. In a 20-meter solo
“eo”, PYRC’s W3AIKM swnmed up 282 two-ways in an
even 100 eountries. W3BKE’s loz was among the neater,
muny thanks, Tom. The boys at the U. 8. Naval Academy,
W3ADO, did a grand job on 80 through 10 to the tune of
“RBAT ARMY.” The crew at W3URS made a “must”
tist for '64: 1) two receivers, one to check the hand and
locate the stations the DX is working for zero purposes
23 another to keep those really wesk ones tuned in on at all
times 3) separate finals for yuick band changing. Operating
during the 2nd weekend only was K3KMA, his first DX
test since ‘34, Bob used a handful of ervstafs, 100 watts, &
folded dipole. pre-WW Il receiver and a lot of putience.
After realizing how much fun he missed K3KMA plans a
return in '64, modern style, perhaps even a v.f.0.!

The hays at W3WJID had fun and found 23 multipliers
un 75 phone ealling it no less than fantastic, K3CBW
throws i a note of appreciation for the IMX operator's
request for one district at a time, giving the QRP boys &
chunce. K3SMN got a laugh at the guy answering in a
falsetto to a *‘now let's hear from the Y1.” The crew at
W3MBSK racked np points gulore for a larger score in spite
of woursened conditions, due to a better set up. The boys at
th:e U, 8, Naval Academy, W3ADO, did 2 fine job at their
tirst yenr of contesting with Midshipman 4/C KpDQI
comnienting * the midwest was never like this."”
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1964 ARRL DX COMPETITION
Phone: February 8-9, March 14-18
3. W.: February 22-23, March 28-29

30 ON 3.5 Mc.

LISTED ARE COUNTRY TOTALS | 50 ON 7 Mec.
MORE THAN } 80 ON 14 Me.
60 ON 21 Mc.

( Lower Totals Not Listed)

CALL |38 lutiat] CALL B3It 2L
KIDIR  [34]50 W3TMZ 3 |45[70]100/6S
WI1JYH 54]83] [w3wJD % |49[72)107|76
WINJL % 3355 W4BCV 8l
'KIRTB 54/80l60|waBVV % (3664
(wiswx/1 |37 W4CKD 80

wWiwy 6I|WaDHE [35/66/89]67
WB2APG ¥ [30|52 W4DQS  |39/6284[60
W2AYJ 67 WaDXI 50
W2CWK 99| |wakxv ¥ [a3|58|9667)
W2FXN 62|8gleo]wamcm 90
W2GGE 30| [83] |K4RDE |38/69/94ls0
W2HAQ 84| |waraRr 6183/61

W3DAO 85| |WeRw 3 | |s4lios
W3ECR 135[74/94{7i|WBETU 89
'WIEIV  |31[56] W8FGX |37/80/99|74
W3GHM 3 [33[52[91] lwssJyu 101
W3GRF  [|43[77|94lT6|wBVSK S7jioI[75
W3GRS % | |55/92] |wszca 80
W3IYE 89 W9 ERU 55|82
W3KFQ % [31]63|89 |woEWC |37|66/95/60
'WIKT 02| |weeIL 85
'W3MVB 54 WOWFS 85
W3IMWC % 92le7{wanFa x| |e3lios|6l
w3ocu 8i| [vEanv T30

# Multi~operator

For what franspired on 140 meters, please furn to
Operating News, page 92 this issue.
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DX Multioperator Scores
(ver 50-K

PISME.......... 475K  UAGKFG........ 101K
VPOL....... ... .338K TICWN*, ., .-
ON4DY.........255K OK3KAG........

202K UABKOD... ., o TBK

G3KFX*.........58K

K4LPW, the man in Tenn., in general found things

tougher but maintaing he's surprised at how well the
h. f. c.w. bands held up. I'irst-time contester and N. C.
winner was K4W VP who feels this contest makes you a
veferan in a hurry. An enjoyable highlight for t00-K
siagle op, WAYHD was a QSY to 80 with VQ4TV in broad
daylight, 569 hoth wayvs on an otherwise empty band.
Youthful WALEDY (14) bopes he topped Ala., he did —
Bert has sinee wyualified for DXCC, econgratulations!
WADQS was amazed at the excellent 21 Me opening the
northern gang got the first weekend while conditions were
very poor down Florida way, WAWHK wants to know if
sou've ever set the receiver on one band and called on
another. (£d. — You mean there are some that haven't?).
K4TKM worked VP8HD and ZLIABZ in 5 minutes are
waiting and chasing them for 2 months.

WBFPA/4 in N. C. enjoyed pulling out choice ones in
KW alley on 20 phone with his peunut whistle and dipole.
KAHIIF’s most interesting experience was working ZL2WS
on 75, the first call through the pack with the dipole only
15" off the ground, pointed NE-SW., WALLZM, ex-W5SAY,
hadn't planned to enter but caught a 15-meter opening and
vouldn’t resist working ‘em, then couldn’t stop.

—t 44—

5 WASCBL (WOKON) managed to snap up the Arkansas
e.w, award with a limited operation while recovering
from recent lung surgerv. Down in Louisiana, old pro
W5BUK finally got eaught by Murphy. John says every-
thing went wrong, from funerals to antennas. Hey, W5FJE
has his own CRPL predietions! Cedric looks over old logs
and turns his beam to probable openings and very often
there they are. This system paid off with the New Mexico
stion award,
KBMDX has reason to be pleased with his A3 332-K,
tHe says friend VK3BM summerd up his 75/40 phone opera-
tion saying he didn't have the signal of the really big boys
{Dave ran 200-500 watts, dipoles and a tri-bander) but
seemed to be readable in g pile-up; the proof of the pudding.
WSLEYF found his 8panish, French and German helping out
in those sideband pile-nps. W5AJY reports just 10 of his 165
phone two-ways were on a#.m. Over in No, Tex, KSFRD
found that his 150 watts s.8.b. really got out. Among the
neater phone logs (appearance-wise) was the entry by
KS5JZY. Gracias!

6 Up in the Santa (Mara Valley the staunch supporters of

the NCDXC really turn out. WOHOC found it a
rough go but reports that the heam really paid off on 40.
WHPHE elatedly reported working H{Z1AB on 20 after an
unsuecessful 4-year chase, You think you had troubles?
On January 29 W6MSM lost his beam in a storm and later
the same Jday was hit hy a truck, nevertheless replacing
that antenna in time. With just 75 watts, WAG6SLU got
599 reports from VK VBI DU7 and even worked Europe
on 7 Me. WAGKNE found things confusing what with
WOENE participating on A1, K6TZX found 15 & surpriser
with considerable activity compared to non-contest times.
In L. A, W6TZD found 10 good, with 14 different eountries]
Hey watch out for W6YY, just casual this year but wait
till next! Ban Diego S8CM nominates the following as the
best DX c.w. oprs.: WOWNYV/KG6 VK2EO VE2GW and
W6ZDF /KM6.

A look at the eountries/band phone chart will show what
theboys at WHHJIT accomplished, for a look-~see at antennas
note the July '63 QST cover. WFYM found his interest
perking up when 10 opened, 17 multipliers too! WASNJY
concludes sideband is inevitable,

=t
({ L WAGRDY THAWED
Mo, ¥ROZEN DouaHNUTS

ON HIS TRANSMITTER FOR
AN BEARLY AM, SNACK,

%

7 W7DIS from Ore. got 5 new ones on c.w. towards his

DXCC finding it ever worthwhile to pitch into the
ARRL DX (Competition. W7s generally bemoaned the
dJearth of African activity. After 31 yvears of hamming,
W7POU finally got countries 9% through 101, K7ADL re-
ported that VS4RS said the water was so high it was hegin~
ning to come in on the Hoor of his shack. After a 27-year
absence, W7MX returned finding things *alightly” more
crowded than in the 20s)

Rare Idaho K7TMJ applauded XEICV for » fine phone
operating job, Over in Utah, W7TUOM honestly found it no
{ests than tough what with poor band conditions and a high
local noise level. W7DIS finds the club competition & good
shot in the arms for elubs and operators both, leading to a
nice showing by the Willamette Valley DX Club boys.

Striking similar poses are, left to right VE4XO and VE2NV. Chas., VE4XO, led Manitoba on both phone and c.w. during

the competition while Jack, VE2NV, using an Apache and SB10, topped «all VEs on c.w. for a resounding 145-K.

n
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WS8ZJN bettered 220-K but felt conditions were poor

ull around at his Centervilie Ghio QTH. WBEGR says
he didn't tailend even once and feels he should get an
award for listening. W8VSK’s log represents the cuimina-
tion of an all-out effort after 2 year of planning with many
thanks to Detroiters W8GB and W8NGO for pointers on
working DX . . . his first real contest action since the
'32 30 era at WOKEI. WSSJU says he doesn’t know why
he keeps doing this at his age but adds, " When’s the next
one?’’ K8MTI will be working on education at Duke U, in
'64 instead of DX,

After a one~yeur leave due to a change of QTH, Michigan
phone winner W8W'T noted more siations using higher
power. WBNWO has eomunent enough in the following
“, .. Lost 120" tower 2 days before the 2nd weekend.’'
WS8NGO reports he checked his contest logs back to ‘i
und found this year the only one when WWV transmitted
W3, From his Michigan QTH he says that means ‘' tuke up
photography.”

In the windy city WOWLES found ec.w. conditions fabu-

lous for Europe on 20 during daylight hours. On the
uther hand WQJGV claims conditions were worst ever, In
spite of weekend work, WOAZP found 26 good ones on 40,
WAQAUM is disgusted with Ws calling 'Q DX while
W AOCVI poses the problem **where do all the 17X stations
go during the rest of the year?” WOSZR, manaing WOEW(,
reported Wise. conditions better than expected with first
weekend conditions superb on 80, WOKXK found 7 pMe. an
interesting tirst-time contest experience. WORH, holder of
the sume call for 40 years, met many old friends. WRAOW
missed the 2nd ¢.w. go the hard way, by breaking a leg.

WOGAIL sums things up neatly in this lueid quote, **'he
areas of the world heard on phone und worked during this
so-called off-year proves to me that while the sunspots may
etfect circuit strength and reliability, the possibility of
umateur communiesation is dependent on activity in the
DX countries. Although weak they were, they were there
and being worked.” Congratulations to WASENF for une
of the neatest voice log reports received this year,

WHCQC found it great even with a peanut whistle but

the best was when he beat a buddy aund his k.w. three
times in & row on 21-Mec. ¢c.w. KBAYO suifered from a
terrific line noise un 20 and 15 and wandered up and down
alleys at 2200 looking for noisy poles, ete, with a transistor
set hut managed _only to find numerous neighborhood
dogs, The WONFA groun found the ¢.w. test a real shake-
down for the equipment, wound up having a grand time
and achieved 525-K, K6LSG at KOMIC, the U.S.AF
Academy, worked 42 on 7 Me., a real treat heuring Furo-
peans on 40 for the first time, Antenna changing was a real
chore for Kurt, requiring a climb to the top of the durms to
change ftittings — beat time was 25 minutes. That plus the
losses involved in 700" of coax made it tough indeed to rack
up that 178-K and the Colorado award. YL KPIKL of
Minn., a star of the Twin City DX Club, found 20 a revela-
tion the 2nd weekend, helping “1up” her countries worked
total to 216, Still problems at home with meals to fix and
kid-style QRM to eontend with,

WOUCK says it would sure be nice if the W/VE phone
hays would listen to the DX and figure where ie's listening,
At KOAXU the boys found sideband fine but did discover
that the a.m. rig helped out very well, especially on 10,

E VE2NV’s outstanding ¢.w. Canadian score eomes by

way of good multipliers on 80-40-20-15, a nice log
too! Ontario aectivity was fine with VE3BOG finding it a
#ood contest, ditto conditions, but a tough go the 2nd half
thanks to Murphy and the flu. VE3ES found 20 good, 15
spotty, VE7TBHN reported B. C. conditions on 20 while
VETAHG/7 was disappointed by not being able to break
through to Europe on 80.

WA4EDY, top cw. from Alabama, has held his General
Class license for 14 months but acts like an old pro in
chasing DX, Besides the section award, Bert holds DXCC.

October 1963

NUMBER OF COUNTRIES WORKED BY BANDS

50N 3.8 Mc.
20 ON 7.2 Mc,
50 ON 14.2 Mc,
50 ON 21.25 Mc,

LISTED ARE COUNTRY TOTALS
MORE THAN

( Lower Totals Not Listed)

(CALL _[7slacleo[is|CALL _|7s40)20]15
wiaw |7 K41IF |s
KIDIR (20 WaMCM 67
'KIRTB |8| |58 |[waom 63
WiFZ 50[ |W40OPM 57
WINJL 3 |16 K4QBP 52
wionk (18] [70] [kasxT [8| |58
WizFv 20| |s9] [k4TEA |12
lwaFxn  |1027]80] [w5AJY |6
kzGxI 17[aolel| |k54zY |8
'WA2HOK 57| [wskcC 6
kz1ee  |21] o] |k5mpx [18fag[si

W3EQA |5 WSBNWO 3 [20]29|74
'W3HHK 3 59| |K9ECE 54| |
W3IYE |12| 50| |WA9ENF |II
W3JTC 76| |wocIL 55
‘w3kFq 11| [73] |kevru - to
W3MCG 50| |KOAXU 3 |5
W3MSK 24 ]36[87/67] KB T KL 52
(W30CU 65 |vEewm [20
W3TLN 18| (68| |VE3FLO [i3
W3WJD % 23| [66] [VE3PV |5
'wascv 57| |vE4XO0 |7

W4BVY |23]30i59 # Multi—operator

On phone, VE2WM reported 75-meter conditions quite
good the first weekend leading to pileups 6 deep at times.
He reports appreciation for the excellent eooperation from
the hoys overseas. Although openings seemed shorter,
VE3ES reported surprisingly good phone conditions on 20
during the Fehruary weekend. VE3PV after hunting VR30
for ages finally made, of all bands on 75.
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Perennial EAOAP reportxd poor e.w. conditions in $p,
Moroceo on 40-20-15, In a single hour-long appearance on
Feh. 23, BL2PN caused a brief flurry by working 37 in 8
areas, FB8XX was a fine multiplier for some and an honest
reporter to hoot — only one 599 given and that to W7PHO.
ST2AR, 2nd high code score un the eontinent, reported
that 21 Me. showed onee again that band conditions are
zenerally good, just a plain lack of activity outside of contest
tiraes. Multiopr. ZDAOL trekked to the summit of Zomlia
AIt,, 8000’ high, and found Murphy in the form of an inva-
sion of Afriean red ants, reducing ?nd weekend operating
hours to Y after exterminating was uecomplished. 5N2RSB
gzot a new state and found the eav. portion a fine test for
W/K but what Fappened to VE/VQ? Coutinent code leader
SATTW did hest on 21 Me. for 535 two-wayvs though best
multiplier on 20. The ubiquitous Bob Raberts adds AXA51T
to the ealls-I-have-held list, currently including VU2DB
G2HIL D2CH DL2CH SUIRECQ ZCHCH VQSIU,

Continental leader KT3USN spent 9.1 hours an 20 phone
alone snagging 226, One of the higher-up QTHs in this com-
petition found ETSUSN (KiJRW) operating A3 from an
altitude of 7600" in Asmara, Eritrea, \n interesting note
op KR7ZC/I's log, “If I've won for Juan de Nova, please
mail the phone award to my home address at W4BPD,”
{4h, come on, Gus.) 601WF reported awesome pile-ups oo
20 when the phone bands opened with just one chap losing
his temper,

Top Asian phone was HL9KH with 80-K. During the cw.

portion Don led Korea at HLPKH with 195-K and livened

things up considerably with a sojura to Rota in the Marianas
as WOWNV /KG6 to the tune of 193-K.
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1t's quite un cvent if 3 fellows show up from E, Pakistan!
It was so in "63 when the Tiger ARC turned in e.w. reports
from 3 members, AP5s (‘P AH JA. In a 32-hour sprint at
HLOKH, 