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OUR MILLIONTH FILTER SHIPPED THIS YEAR...

FILTERS

FOR EVERY APPLICATION
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Dimensions:
(46824) 1%2 x 2 x 4”7,

Dimensions:
(3834) 1v4 x 134 x 2-3/16".
(2000, 1) 1% x 1% x 1%~.

CARRIER
FILTERS

A wide variety of carrier filters are
available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units.

P QuENCY

Dimensions:
(6173) 11416 x 1% x 3.
(6174A) 1 x 1V4 X 2V4~.

UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 4Cth STREET, NEW YORK, 16, N. Y. CABLES "“ARLAR"’
PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF

For full data on stock UTC transformers,
reactors, filters, and high Q colls, write
for Catalog A,




Hallicrafters new HT
5.0 mec. quartz crystal

From this exclusive HIGH

FREQUENCY filter originates

the cleanest signal on the air!

-32 transmitter features
filter... new bridged- tee

modulator...high stability...gear-drivenV.F.O.

@ Forget your old ideas about SSB
signal clarity! The HT-32 establishes
“entirely new standards with two major
 achievements of the world famous
Hallicrafteys laboratories—yours ex-
clusively in the HT-32:

1. 5.0 mc. quartz crystal filter. Re-
sult of a 3-year research program,
the crystal filter system now is
commercially practical at high fre-
quencies. System cuts unwanted
sideband 50 db. or more!

2. New bridged-tee modulator.
Temperature stabilized and com-
pensated network provides carrier
supptession in excessof 50-db, Pat-
ented diode application develops

sideband energy from audio volt-

age. World'smost stablemodulator,
These and many other features make
your decision clear—compare the
HT-32 with any other transmitter
available. Your supplier has all the
details. Stop by and see him today.

ADDITIONAL FACTS ABOUT THE HT-32

e SSB, AM or CW output on 80, 40,
20, 15, 11-10 meter bands.

e High-stability, gear-driven V.F.O.

e 144 watts peak power input.

e Distortion products down 30 db
or more.

Complete band switching.
C.T.O. direct reading in kilocycles.
T.V.1. suppressed.

HT-32
Transmitter/exciter

Amateur net § 67500
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Passband tuning is augmented by such
other features as the Mechanical Filter
and Rejection Tuning. The Filter’s
steep selectivity will sharply cut inter-
fering signals on the passband’s edge,
and the rejection tuning notch will eli-
minate any single carrier heterodyne in
the passband. These are typical of the
features that make the 75A-4 easily the
best receiver buy on the market.

The scourge of Amateur reception is
interference from neighboring signals.
The most effective method of dodging
this interference is passband tuning,
and only Collins 75A-4 has it.

With passband tuning, the passband —
which is continuously adjustable — is
actually moved around the dial fre-
quency. As may be seen in the draw-
ings at left, the tuned frequency (A)
remains constant while the IF passband
(B) may be moved in either direction
to drop interfering signals (C) “off
the cliff.” This same action is also
useful for dropping out either high or
low audio frequencies.

Passband tuning also provides an effec-
tive method of selecting sidebands by
merely moving the passband right or
left as in the top and bottom drawings.

CREATIVE LEADER IN COMMUNICATION
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Superiative AM-CW and SSB with the
B&W MODEL 5100-B TRANSMITTER,
MODEL 51SB-B SSB GENERATOR

Here’s unsurpassed performance on all three . . .
AM-CW and SSB! The Model 5100-B gives you:

® high level push-to-talk AM telephony
® clean CW keying—break-in on all bands

o sparkling SSB combined with the 51SB-B
companion sideband generator

Check all the features built into this fine trans-
mitter: input power of 180 watts CW-SSB,*140
watts AM phone; bandswitched throughout with
integral VFO or crystal frequency control; cover-
age of 80 through 10 meter amateur bands; plus
unitized construction, pi-network final, and inte-
gral low-pass filter. Skillful layout and imaginative
circuitry assure effective transmission of signal
with minimum harmonic content. Functional de-
sign within the r-f section, careful shielding, filter-
ing, and by-passing are your assurance of the
most dependable TVI1 suppression.

*Peak envelope

‘Trouble-free operation, ease of control and tun:
ing, coupled with excellent quality of signal outpu
with the Model 5100-B are sure to meet the exact
ing requirements of the most discriminating op
erator,

FOR OUTSTANDING SSB PERFORMANCI
on the same amateur bands, combine the 5100-F
with the completely bandswitched 51SB-B com
panion sideband generator. Powered by the trans
mitter, the 51SB-B can e4sily be hooked up to the
5100-B in less than a half hour. Tuning and opera
tion are a breeze, with no test equipment require
for installation or operation. And you’ll begir
immediately to enjoy such features as: voice oper
ated control, push-to-talk, speaker deactivating
circuit, true unitized construction, and TVI sup
pression.

*Net ; Model 5100-B Transmitter................ $475.0
Price { Model 51SB-B SSB Generator $265.0(

FOR SPARKLING 88SB WITH YOUR PRESENT TRANSMITTER
<+ THE B&W MODEL 6i8B SIDEBAND GENERATOR

Enjoy superb single sideband _trans-
mission just by adding the Model
51SB generator to your present B&W,
Collins, Johnson, or other commer-
cial or composite home built trans-
mitter, Using factory engineered
modification kits and step-by-step in-
structions, yowll find it easy to
achieve outstanding SSB operation

*All prices subject-t¢ change without natice

on all the amateur phone frequencies
80 through 10 meters provided by
your present transmitter. And the
self-powered Model 51SB gives you
all the advanced features of the
Model 51SB-B generator.

*Net Price: Model 51SB SSB Gen-
erator $279.50

BARKER & WILLIAMSON, INC.

Bristol, Pennsylvania




Calibration
‘ on the
nose...

A dependable sccondary frequency standard is
a MUST for today's amateur station ... to deter-
mine band-edge...to keep the VFO and receiver
properly calibrated. Now you can buy a really
dependable, commercial-quality PR 100 Kec.
Crystal at reasonable cost. The Type Z-6A is

hermetically sealed, razor-accurate, uncondi-

tionally guaranteed. Get it at your jobber,

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




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especxally League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL othcial elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are

available in the
applications for

to join the Amateur ‘Radio Emergency Corps (ask for Form 7).

ROCKY MOUNTAIN DIVISION

Colorado *
iitah
Wyoming

William R. Haskin
James .. Nixon
lames A. Masterson

Alabama
Fastern Florida*
Western Florida

Joe A. Shannon
Andy B. Clark
Edward I. Collins

ATLANTIC Dl’VlSIION

SQUTHEASTERN DIVISION

s shown to qualified League members. These include ORS, OES, OPS, OO and OBS. SCMs also desire
. EC, RM and PAM where vacancies exist. .1/l amateurs in the United States and Canada are invited

Fastern Pennsylvania W3IPYF (Clarence Snyder Kaston
Maryland-Delaware-D. C. WJIPRL  J. ore 3707 \Voodbme Ave. Baltimore 7, Md.
sSouthern New Jersey X2BG Herbert L Brooks 800 Lincoln Ave. Palmyra
Western New York X2HU Charles T. Hansen 2 1 Rosemont Nrive Buffalo 21
Western Pennsylvania W3iGlyY John ¥, Wonkxewncz 434 Glenwnod Drive Ambridge
— NTRAL DIVlSlO "
filinais | WovIX (reorge bchrclber 239 S. Scoville Ave. Oak Park
Indiana WONTA Seth I, Baker 276 West Sumner Ave. Martinsville
Wisconsin W9ROM Reno W. (ynetsch 929 S, 7th Ave. Wausau
AKOTA DIVISION
North Dakota WYKTZ Elmer J. (_vabel Hankinsou
sSouth Dakota WOFL Les Price Custer State Park Hermosa
Minnesota WYKLG Robert Nelson (). Box 425 Dasgel
ELTA DIVlSlO h _
Arkansas WSZ7Y tJlmon M. (xomzs 1.0. Box 207 Oseeola
Louisiana WSEMO Thomas J. Morgavi 34()0 Beaulieu St. Metairie
Mississippi W5WZVY lakely 525 bn Main St. Greenville
Tennessce W4sCF arry C. Simpson 1863 So. Wellington St. Mecmphis
_ GREAT LAKES DIVISION .
Kentucky W4KKW  Albert M. Barnes %30 Third Ave. IDayton
Michigan WSRAE Thomas (;. Mitchell 409 Liberty Buchanan
©Ohio WSAL Wilson E, Weckel 2118 Tuscarawas St., W. Canton 8
-HUDSON DIVlSlO
bastern New York W2EFU George W. Tracy 138 North Country Club Drive Schenectady
. Y. (., & Long Island W2TUK Harry J. Dannals 110 East Zoranne Drive Farmingdale, L. [.
Northern New Jersey W2VOR Lloyd H. Manamon 709 Seventh Ave. Asbury Par
MIDWEST DIVISION
fowa WQPBDR Russell B. Marquis 807 North Fifth Ave. Marshalltown
Kansas WRICV. Earl N, Johnston 110V (Crest Drive Topeka
Missouri WUGEP James W. Hoover 15 Sandringham Lane F’erxuson 21
Nebraska WYCBH Floyd B. Campbell 203 W. 8th St. North Platte
— NEW ENGLAND DIVISION.
Connecticut * WITYQ Victor L. Crawford RFD 5, Stadley Rough Rd. Danbury
Maine WIBPI/VYA Allan D. Duntley — _____ Casco
Eastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic bt. North Quincy 71
Western Massachusetts WIHRV (shorne R. McKeraxhan 22 Mutter Fasthampton
New Hampshire WI1AIJ John Arthur Knapp 15 Morth State St. Concord
Rhode Island WIVXC Mrs. June R. Burkett 24 Roger Williams Ave. Rumtord 16
Vermont WIOAK Mrs. Ann L. Chandler RFD 2 Barre
NORTHWESTERN DIVlSlON
Alaska KL7AGU Dave A. Fulton 03 Anchorage
daho W7RKI Rev. Francis A. Peterson Box 60 Preston
ontana WINPV/WXI Vernon .. Phillips Box 971 Harlowton
Oregon W7ES] cdward Conyngham 11901 Powell Blvd, Portland
Washington WI7FIX Victor S. Gish 511 Fast 71st St. Seattle §
I PACGIFIC DlVlSlON P
Hawaii KH6AED Samuel H. Lewbel P.Q. Box 3564 Honalulu
Nevada W7ILV Albert R. Chin P.O. Box 14 Reno
sianta Clara Valley W6YHM . Donald Eberlein P.O. Box 372 Los Gatos
East Bay W6FD ] Rogcr .. Wixson 3018 Berlin Way Oakland 2
n brancnsco W6GGT Walter A. Buckley 901 (irafton Ave. San Krancisco 12
cramento Valley W6IDN Harold [.. Lucero 1113 Elinore Ave. Dunsmuir
$San joaquin Valley W6JPU Ralph Saroyan 3639 Mono St. Fresno
_ ROANOKE DIVISION
North Carolina W4RRH B. Riley Fowler Box 143 Morzantnwn
South Carolina W4HMG  Bryson L.. McGraw 227 Kalmia Road Columbia
Virginia WAIKX John Carl Morgan c/n Radio Station WEVA, Box 269k rederickshurg
West Virginia wsroQ Albert H. Hix 1013 Belmont St. Forest Hills, Lhmleston4

632 W. Cuhanas
‘)H Childs Ave., P.O. Box 1045
451 Ron Ave.

‘olorado Springs
Ogden
Casper

41 T.enape Tirive
1003 E. Blount St.

(Cottondale
Miami Springs
Pensacola

* Official appointed to act temporarily in the absence of a regular official.

(yeorgia W4(‘FJ William F. Kennedy 459 Fairway Hill Drive, S.E. Atlanta

West Indies (Cuba-P.R.-V.I.) Kr4nJ William Werner 563 Ramon Liovet Urb, "l ruman,
Rio Piedras, P. R.

(anal Zone KZSWA P. A White Box 82 CGamboa

—— _SOUTHWESTERN DIVISION.

1.08 Angeles W6CMN  William . Schuch 6707 Beck Ave, North Hollywood

Arizona W70OIF (Cameron A. Allen Maryland Ave. Phaenix

San Diego Wal.RU Don Stansifer 4427 Pescadero San Diego 7

Santa Barbara W6QIW William B. Farwell 90 Grapevine Road Oak View

———— WEST GULF DIVISION ..

Northern I'exas WSTFP Ray A. Thacker 4700 West Hanover [)allas

Oklahoma WSGI10Q) F,wuug Canaday 919 Stanley Stillwater

Southern Uexas WSOE Roy K. Eggleston 1109 Vernrm Drive Corpus ('hristi

New Mexico WSEPB Einar H. Morterud 2717 Quincy St., N.E. Bel Air Albuquerque

CANADIAN DIVISION NN e

Maritime - VEIWB D. K. Weeks RS St. Stephen, N. B,

¢)ntario VEING Richard W. Roberts 170 Norton Ave. Willowdale, Toronto, Ont.

(Quebec VE2GL Gordon A. Lynn R.R. No. 1 Ste. Genevieve de
Pierrefonds, P. Q.

Alberta VE6M Sydney T. Jones 10707-57th Ave. Edmonton, Alta.

eriijsh Columbia VE7J] Peter M. McIntyre 981 West 26th Ave. \’ancouver, B.C.

ukon e . ——
‘Manitoba VIE4HL John Polmark 109-13th, N.W. Portage la Prairie, Man.
Saskatchewan VESHR Harold R. Horn 1044 King St. Saskatoon
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Performance and dependability
were key words in the Halli-
crafters laboratories when the
HT-33 was on the drawing
boards. That's why our engineers
insisted on new, costlier ceramic
power tubes. Result: another
Hallicrafters first that means
consistently higher performance
over a longer life.

Here’s what ceramic tubes mean
to you: 100 watts greater plate
dissipation. Greater overload
safety. Unbelievable ruggedness
(they’ll withstand repeated 11
milli-second shocks of 50g) and
reliability. Advanced design, too.
Notice the clean lines, the com-
Dactness of the HT-33—just 1234

¢

New ceramic tubes assure longer
life—greater dependability
Ultra-compact new HT-33 kilowatt

amplifier first to employ extra-safe,
extra-long-life ceramic power tube

% Aallicratiurs o

¥ LN curnie

inches high, for trim table-top
application. See it, and compare
these and other features, at your
supplier’s today.

MORE FACTS ABOUT THE HT-33

e Six amateur bands: ¥0, 40, 20,
15, 11-10 meters

e Simplified tuning: greater
power transfer and higher har-
monic attenuation.

o Lowdriverequirement:8 watts
P.E.P. will drive to full KW

e New type Neon Indicator light
for fuse overload.

e QQuieter operation: higher per-
formance allows- low speed
blower.

,l]alffna

HT-33
Linear Kilowatt amplifier

Amateur Net 577500
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RADIO RELAY
LEAGUE, wc,

is a noncommercial association of radio amateurs; bonded for ':

the promotion of interest in ‘amateur radio communication and

experimentation, for the relaying of messages by radio, for the

advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct..

It is an incorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental cf radio apparatus is eligible to '_me’mberd\ip
on its board.

"Of, by and for the amateur,” it numbers within its runks prach-

cally every worth-while amateur in the nation and has o history of -

glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A Bonq fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not

prerequisite, although full voting membenhip is granted only to_

licensed amateurs.
All general correspondence should be oddressed to the udm:ms-
trative headquarters at West Hartford, Connecticut.

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

Officers

President . . . . . . . . . GOODWIN L DOSLAND, W@TSN
Moorhead, Minnesota

First Vice-President . . . . . WAYLAND M., GROVES WSNW.

P.O. Box 586, Odessa, Texas

Vice-President . . . . . . . . . FRANCIS E. HANDY, WI1BDl =

38 La Salle Road, West Hartford, Connechcut

Vice-President .. .+ » . PERCY C. NOBLE, WIBVR

37 Broqd S'., Wesmeld Massachusetts

Secrefary . . . . . A. L BUDLONG, W1BUD
38 La Suue Road Wesf Hartford, Connecticut

Treasvrer . . . v .- DAVID H: HOUGHTON

38 lo Salle Road, West Hartford, Connecticut

General Manager , . . « + + o« .« A L BUDLONG, wiBuUD

Communications Manager . . . i FRANCIS E. HANDY, W1BDI
Technical Director . . . . . . . GEORGE GRAMMER, W1DF
Assistant General Manager . . .

PERRY F. WILLIAMS WI1UED
38 La Salle Roud West Hartford, Connechcut

Geteral Cqumel PN
: 816 Connecticyt Ave., Wosh}nqron 6,0.C.

.JOHN HUNTOON, WILvQ
Assistant Secrefaries . . . . . . . ;7. LEE AURICK, WIRDV_ :

S RAUL M. ssoAL"f

DIRECTORS
Canada
ALEX REID. .. .0ovvessnernusrnesnsas .VE2BE
240 Logan Ave., St. Lamben, B.Q.
Vice-Dtrector: Willlam R. Savage...... VEGEO

533 10th st. N, Lethbrldge Alta.

Atlantic Division
GILBERT L. CROSSLEY............ W3YA
Dept. of E. E Penna. sState Un{versity
State College, Pa.
Vice-Director: Charles (. Badgett...... W3LVF
725 Garden Road, Glenside, Pa.

Central Division

JOHN (. DOYLE.......0ooviirineass ‘WIGPI
4331 N. Wildwood Ave., Milwaukee 11, Wis.
Vice-Director: Ceorge ., Kelth........ WIQLZ

RFD 2, Box 22-A, Utlea, 1.
Dakota Division

ALFRE M. GOWAN.............. EPHR
1012 South Wlllow Ave., Sioux Falls, 5. D.
Vice-Lirector: Forrest Rryant.......... WOLKDS

6540 Harrlet Ave., Minneapolis, Minn.

Delta Division

VICTOR CANFIELD................ W5RBSR
Box 965, Lake C'harles, La.

Vice-rector: Milton W. Kirkpatrick. .
4914 Floynell Dr., Baton Rouge, La.

Great Lakes Division

.WSKYC

JOHN H. BRABB.................... WS8SPF
708 Ford Bldg., Detroft 26, Mich.
Vtoe-l)trectnr Robert 1. Davis ....... WSEYE
247 Highland Ave., Salem, Ohlo
Hudson Division

........... W20BU

GEORGE_ V. COOKE

deweat Division

ROBERT W. DENNISTON ........ WONWX
x 631. Newton, lowa
Vice-Director: %umner H. Foster........ wWoGQ

Foater
2315 Linden Ur., 8.k., Cedar Raplds Iowa
New England Division

MILTON E. CHAFFFE.............. WIEFW
53 Homesdale Ave.. Southington, Conn.
Vice-IMrector: Frank L. Raker, jr......... WIALP

aker, jr.
91 Atlantic Bt., N. Uulncy 71, Mass.

Northwestern Divisionr

R, REX ROBERTH. ... .. ............ W7CPY
537 Park Hill Drlve Billings, Mont.
Vice-irector: Howard 8. Pyle............ W70FE
3434 74th Ave., 8.1, Mercer Island, Wash.
Pacific Division
HARRY M. ENGWICHT.............. WEHC
770 Chapmau, 8an Jose 26, Calif,
Viw—[)irector Harold L. Lucero......... W6JDN

1113 Fiinore Ave.. Dunsmuir, Calif.

Roanoke Division
P. LANIER ANDERSBON, JR......... W4MWH
s Maple Lane, L)unvlue. Va.
V(wl)trector Thomas H., Woo
1702 N. Rhett Ave., North (‘lmr
Rocky Mountain Division

CLAUDE M. MAER, JR
740 lafayette St., Denver, Colo.
Vice-Director: Carl L, Smith. ...
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. WEANK
, 8. C.

Southeastern Division

JAMES P BOR JR........cnns o+ W4ZD
25 First Ave., N.E., Atlanta, L:n.
Vice-/irector: Thomas M. Mo3s....... W4HYW
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Southwestern Division
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Vice-1Mrector: Virgil Talbott............ W6GTE

9226 Alexander Ave., Bouth Gate, Callf.
West Gulf Division

GRADY A. PAYNE................ WS5ETA
5103 Linden 3t., Bellaire, Texas
Vice-Director: Carl C. Drumeller........ WS5EHC

eller
5824 N.W. 58th St., Uklahomu City 12, Okla



“It Seems t0Us...”

T.LS.

For many years the League has made avail-
able to its members a Technical Information
Service; without charge, a member may write
Hq. concerning any technical problems he may
encounter in building ham gear, and receive
as detailed an answer us the volume of work
permits. We are now handling TIS letters at
the rate of more than 4,000 per year, most of
them containing several questions. To enable
us to continue this service in a form most use-
ful to you, the members, we'd like to ofter a
few suggestions that will help both you and us
toward that end.

In most cases, the information is more com-
pletely detailed in a QST article or the IHand-
book than we could possibly cover it in & letter.
For this reason, it would save many a ham
(and us!) a lot of time if he would study
previously-published material, particularly in
the Handbook, before writing. Then, if there
is something that he doesn’t understand, his
Jetter to the TIS will pay the biggest dividends
because his answer will be concentrated on
information most useful to him.

From time to time, we receive requests for
complete diagrams of a transmitter or receiver
according to some specific tube line-up, or
containing certain features that the hain thinks
he wants. Aside from the fact that such a dia-
gram, complete with values, would consume far
more time than TIS or any other * free”’ service
could possibly devote, a circuit diagram by no
means assures that the equipment will work
satisfactorily when wired according to the
diagram. The Handbook covers the principles
of circuit design in detail. For those who feel
incapable of applying these principles to in-
dividual design, the best bet is to follow
the plans of equipment that has been built and
tested and described in QST or the Hand-
hook.

Many letters, of course, refer to trouble-
shooting. Such uestions relating to manu-
factured equipment should be addressed to the
manufacturer, since he is in a much better
position than we are to be of greatest assist-
ance. Trouble-shooting questions relating to
other equipment should be accompanied by as
much information as to circuit and behaviour
as possible. Trouble-shooting by mail is vastly

more difficult than a diagnosis which can be
made on the spot.

(One more suggestion which will “help us to
help you” is to put your questions on a sheet
or sheets of paper separate from other Hgq.
correspondence. If your query is a postseript
on a membership renewal card form, or
squeezed in at the bottom of a DX log, it
probably won't get lost-—but it will take
more time to get un answer back to you than
if the questions can go directly to the Technical
Department. And, please — include your full
name and address; a letter signed ‘“Doc,
WIXYZ,’ only takes additional handling
time leafing through the Cuall Book.

Incidentally, not one ham in a hundred takes
the trouble to tell us whether or not the sug-
gestions we make solve his difficulties. Just
a few lines on a postcard would not only let
us know if we were of assistance, but would
{1elp us in solving similar difficulties for other
ams.

THE AMATEUR'S CODE

ARRL’s Board of Directors feel that, partie-
ularly with the current rapid growth of ama-
teur ranks, our newcomers ought to be more
fully exposed to the standards and traditions
which have been part of our history. As one
meang to that end, we publish herewith ‘“The
Amateur’s Code.”” Drafted by Paul M. Segal
(now ARRL General Counsel) many years ago
when he was 9EEA out in Denver and also a
Board member, today it still remains a creed
which every amateur should follow to keep our
standards high.

The Amateur is Gentlemanly . . . He never
knowingly uses the air for his own amusement
in such a way as to lessen the pleasure of
others. He abides by the pledges given by
the ARRL in his behalf to the public and the
Government.,

The Amatcur is Loyal . . . He owes his
amateur radio to the American Radio Relay
League, and he offers it his unswerving loyalty.

The Amateur i3 Progressive . . . He keeps
his station abreast of science. It is built well
and efficiently. His operating practice is clean
and regular.



The Amateur is Friendly . . . Slow and
patient sending when requested, friendly ad-
vice and counsel to the beginner, kindly
assistance and codperation for the broadcast
listener; these are marks of the amateur
spirit.

The Amateur ts Balanced . . . Radio is his
hobby. He never allows it to interfere with any
of the duties he owes to his home, his job, his
school, or his community.

The Amateur is Patriotic . . . His knowl-
edge and his station are always ready for the
service of his country and his community.

A.R.R.L. NINTH NATIONAL CONVENTION

The Convention Committce of the ARRL
Ninth National Convention to be held in Chi-
eago, August 30, 31, and September 1 — the
Lubor Day weekend — i8 hard at work to make
this convention the largest und most compre-
hensive get-together in the history of ham radio.

Three floors of the famed Palmer House have
been reserved for meceting rooms and exhibits,
and speciul rates for rooms have been obtained
for convention registrants and their families.
Every room is air-conditioned, und for those
registering in a group of four or more, dormitory-
style accommodations have heen arranged at
a rate of $3.00 per night: for families of four or
more, including extra beds and roll-aways, a
special rate of $16.00 per night. All rooms with
single occupant, $9.00 per uight: single with
double bed, $14.00; with twin, $15.00. Requests
for room rescrvations should be made to the
ARRL National Convention, Pualmer House,
Chicago, Il

One of the outstanding features of this three-
day event is that all activities, including housing,
will be under oue roof. Scores of exhibits hy
manufacturers, deulers, and Armed Forces repre-
sentatives will be on display in the spacious ex-
hibition hall of the Palmer House.

Registration is $10.50 each when made by
mail in advance, or $12.50 each if paid on the
day of arrival. This includes admittance to wll
activities of the convention, the Saturday night
show, and the Sunday night banquet. For those
unable to attend the hunquet, the rates are
$5.50 and $6.50. Advance registrations may be
made by sending check or money order to the
Treasurer, Chicago Area Radio Club Council,
Inc., P. O. Box 6797, Chicago, 1ll.

ARE YOU LICENSED ?

® When joining the League or renewing
your membership. It is important that
you show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of opcr-
ator license held, that we may verify
your classification.
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COMING A.R.R.L- CONVENTIONS

March 8-9 — Michigan State, Grand
Rapids

June 1-2 — Oklahoma State, Tahlequah,
Okla.

June 7-8~9 — Dakota Division, St. P’aul,
Minn.

July 27-28 — West Gulf Division, San
Antonio, Texas

August 16-17-18 — Southwestern Divi-
sion, Long Beach. California

August 30-31-Sept. 1 — ARRL National
Convention, Chicago. lllinois

A.R.RL. MICHIGAN STATE CONVENTION
Grand Rapids, Michigan — March 9, 1957

The 10th annual ARRL Michigan State
Jouvention sponsored by the Grand Rapids
Amateur Radio Association will begin Saturday,
March 9 at the Manger Rowe Hotel in Grand
Rapids. The committee promises a memorable
get-together with a prominent spewker high-
lighting the program. An entertaining program is
also planned for the XYL, in addition to the
YLRL meeting. Featured will be mectings on
MARS, Emergency Corps, and s.s.b. Perhaps you
will recull the tremendous Swap and Shop. This
véur, it should be bigger thuu ever, und vou won't
want to miss it. FCC examinations and a Mobile-
Judging contest will round out a day of interest
to all.

HAMFEST CALENDAR

Illinois — Che ‘I'ri-Town Radio Amateur C('lub, Inec.
will celebrate ity 25th Anniversary at a dinner on March 16.

Tu celebrate its 25 years of continuous ARRL alffiliation
and group activity, club members and former members will
gather at Surma's Restaurant in Homewond on the evening
of March 16. Following the dinner, the evening will be
spent in renewing friendships with old members who are no
longer active in club affairs. us well as those who no longer
reside in the areu, with plenty of reminiscing for the XY Ls,
too.

Attendance wil be limited to 175 persons, with ticket
sale priority to present and former club members. A limited
block of tickets will be available to members of other C'hi-
cagoland amateur clubs who may desire to participate.

Tickets for the dinner are 83.25 per person. Former mem-
bers of the club are invited to send their remittances nnd
request for motel reservations if desired to: WOCNF, Ver-
non E. Smith, 1337 Vincennes Road. Chicago Heights, Ill.,
Club Sceretary, or to ‘licket Chairman W9FRZ, John 3.
Brown, 1811 Cambridge Road, Homewood, 11l. Ticket sales
will close March 9.

Ohio — Saturday, April 6, at the [Dayton-Biltmore
Hotel, Dayton — the Dayton Amateur Radio Association
will sponsor its unnual Hamvention. ‘T'his get-together is
one of the most widely-attended, largest and finest held
anywhere. The duy-long program will apain feature out-
standing speakers on all phases of ham radio. Several ex-
cellent forums will be held throughout the day for ) X-cra,
Novices, v.h.f., ete. Bring the XYLs, us a fine program has
been prepared for them. As in the past, the Grand Banquet
will terminate the affair. Plan now to he one of the more
than 2000 who will attend. Tickets are $5.50) in advance,
including the Girand Banquet, up to and inciuding April 3 —
after this date, $6.00. Reservations, more information, and
an attractive brochure may be obtained from [).A.R.A.,
P. O. Box 426, Dayton, Ohio.
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Tropospheric Scatter Techniques for the
Amateur

An Examination of the Potential of Tropospheric Scatter
Communication at 144 Mc. and Up

BY DEAN O. MORGAN,* W2NNT

to the radio dictionary. It describes u new

technique of point-to-point propagation that
has revolutionized the old concepts of communi-
cation. Admittedly, scatter has been a contro-
versial subject among scientists, ¢ven those who
have been working with it for some years. Thus,
adaptation of scatter techniques to amateur com-
munication may well offer us further opportuni-
ties for contribution to the advancement of the
cunununications art.

Actually there is nothing really new about this
type of transmission. Amateurs have been using
forms of scutter for years, though, unfortunately,
not. many of us recognized what was going on at
the time. For this reason it might be well to ex-
plain just what scatter is, in plain and simple
lianguage, und to show how we can make use of it
in amateur v.h.f. communieation.

I'wo of the most common concepts of commu-
nication are shown in Ivig. 1, drawn on an are that
represents the earth’s curvature. The first is

TH’E WORD S8CATTER is a fairly recent addition

LSKIP ZONE—-B»\

~—— SKIP TRANSMISSION = 500KC. TO 30MC.
=== LINE OF SIGHT TRANSMISSION= 30MC. TO INFINITY

Fig. 1 — Two principal forms of propagation are skip,
which involves reflection from an ionospheric layer, and
line-of sight, which is essentially a local-communica-
tions medium.

called skip transmission. It is used for communi-
cution over distances from under one hundred to
several thousund miles, and on frequencies from
500 ke. to 30 Me. It involves reHlection of the
wave from one or more of the ionospheric layers
far above the enrth’s surface.

The second is known as line-of-sight, transmis-
sion. It is the means of short-distance communi-
cation on frequencies from ubout 30 Me. up.
Normal reliability for commereial use is predi-
cuted on transmission puths of about 40 miles,
over opeu terrain, where it provides very strong
steady signals with low power. Even though line-
of-sight transmission was once supposed to be the
ultimate in reliability at such a distance, ducting,
"7#10 Pine Ridge Circle, North Byracuse, New York.
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refraction and magnetic disturbances cause black-
outs to the degree where over-all reliabilities
above 90 per cent are rare. Where extreme reli-
ability is required, ncither line-of-sight nor skip
transmission can be depended on entirely.

In the process of observing the peculiarities of
line-of-sight transmission, unexplained high sig-
nal levels were received consistently at distances
far beyond the horizon. These signals could not
be traced to tropospheric bending, ducting, knife-
edge refraction, or to K- av F-layer skip. This
ability to work well beyond the theoretical Jimit
of v.h.f. propagation was also well known in ama-
teur v.h.f. circles. Studies were made of many
such observations, und from these Dr. Booker
and Dr. Gordon of Cornell University evolved
the theory of v.h.f. scattering.! Trial and error
experimentation has substantiated the Booker-
Gordon theory, in large part.

Forms of Scatter

There are two general types of scatter trans-
mission. One is known as forward propagation
tropospheric scalter and the other as forward prop-
agation ionospheric seafter. Both are often referred
to as beyond-the-horizon transmission. Much has
heen written about ionospherie scutter in QST,2
so it will not be dealt with here. I will, however,
diffcrentiate between the two, and show methods
by which tropospheric scatter systems may be
set up on 144 Me. and higher frequencies. From
the culculutions systems may be planned for any
frequency above about 100 Me.

lonospheric seatter is useful mainly for dis-
tauces of 600 to 1300 miles, and on frequencies in
the 25-70-Me. region, with bandwidths of less
than 50 Ke. The baundwidth restriction is the re-
sult of multipath propagation, which results in
the selective fading distortion so well known on
lower frequencies.

As its name implies, tropospheric scatter makes
usc of eddies in the tropospherc ? to accomplish
bending. Frequencies all through the v.h.f. range,
and up to infinity can theoreticully be used. Most
present usages are in the +400-1000-Mc. range,

! Booker and Gordon, ** A Theory of Radio Scattering in
the ‘I'roposphere,” Froc. IRE, April, 1950, p. 401. The
theory was interpreted for amateur readers by Nloore,
“Over the Hills and Far Away,” QST, Feb., 1951, p. 13.

2 Moynahan, “ V,H.F. Scatter Propagution and Amateur
Radio,” QS7, March, 1956, p. 43.

3 Tropospheric scattering masses are actually more nom-
plex in structure than this sinple definition implies. or
readers seriously interested in ionospheric and tropospheric
scattering masses, the * Scatter Propagation lesue'’ of IRE
Proceedings is recommended (Oct., 1955).
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with some work having been done at lower and
higher frequencies,

Recently the trend has been to frequencies in
the lower 300-Me. region. Bandwidth is limited,
theoretically, to a maximum of four or five mega-
cycles, but in practice it has been extended
to as much as 20 Mec.* In general, distances up to
400 miles or so can be covered with a well-
designed system, but there is reason to believe
that this is not the practical maximum, and that
ranges may cventually be extended to 1000 miles
OF more.

How the tropospheric scatter signal is propa-
gated is shown in Fig. 2. In effect, the primary
wavefront passes through an arca of the atmos-
phere that is turbulent. This turbulence can be

Fig. 2 — Tropospheric scattering takes place when
the radiated wave enters a region of atmospheric tur-
bulence. The energy is scattered in all directions, a small
portion returning to reach well beyond the visnal
borizon.

likened to the eddies in a moving stream. The
energy is reradiated in all directions (arrows) in
the area of turbulence, and a small part of it is
returned to the earth at points far bevond the
visual horizon. The effect is not unlike that of a
sharp light beam entering fog or smoke.

Planning a Scatter System

A typical scatter communications system is
shown in Fig. 3, which gives the factors that must

SCATTER SYSTEM TERMS

ANTENNA
Gta
TRANSMITTER | | ing
T

"t

(3

]

£
Fig. 3 — Typical acatter system, and dcfinitions of
terms involved in its effectiveness.

P — Transmitter power above 1 watt, in db.

Gia — Transmitting antenna gain, in dh.

D — Distance between antennas, in miles.

(;ca — Receiving antenna gain, in db.

I -+~ Losses in transmission lines. in db.

P, — Input power to receiver below 1 watt, in db.
S/N — Signal-to-noise ratio, in db.

be taken into account in determining its effective-
ness. These include the transmitter power, un-
tenpa guins at both ends of the system, the line
loss¢s in the antennas, the distance hetween
them, the power input to the receiver, and the
signal-to-noise ratio. Also required are the sys-
tem bandwidth and the receiver noise figure.

These terms are largely self-explanatory, with
the exception of the input to the receiver, P,
which is determined from

P. = KTB — NF - (S/N)

4 Bell System Miami-ta-Havana Link,
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where KT'B is the thermal noise, expressed in db.
below one watt, NF is the receiver noise figure
in db., and S/N is the signal-to-noise ratio in db.
With the use of these terms the performance of
a scatter communications circuit can be predicted
with a fair degree of accuracy. Let us assume that
we want to sct up a scatter system on 144 Me.
We have a transmitter delivering 200 watts of
power, transmitting and receiving antennas with
gains of 10 db. each, and line losses totalling 4 db.
over-all. We feel that a 10-db. signal-to-noise
ratio will be adequate. The recciver will have a
noise figure of 6 db., which is readily obtainable
at 144 Me. All the factors given in Fig. 3 are now
available, so we can find the distance over which
this combination will operate satisfactorily.
Calculation of the receiver input power, P, is
greatly simplified by the determination of the fuc-
tor KTB from the Table below. Thermal noise is

100 10| 1 100/ 10] 1
Bandwidth: | Mec. | Mec. | Me. | ke. | ke. | ke.
KTB in dh.
below I watt:| 124 | 134 | 144 | 154 [ 164|174

ANTENNA
Gfﬂ
LNe_| RECEIVER
e —

dircetly related to bandwidth. If the bandwidth
is one megacycle, KTB is approximately 144 db.
below one watt. 1f the bandwidth is decreased
ten times, the value of K'TB increases by 10, and
s0 on. For amateur work, a bandwidth of 10 ke.
is certainly more than adequate. From the table,
we see that this bundwidth will yield a KTB of
164 db. below one watt. The receiver input power
is thus
P, = KTB — NF — (8/N)
= 164 - 6 — 10, or
148 db. below 1 watt.

Qur transmitter power output, 200 watts, is
23 db. above 1 wuatt. Transmitting and recciving
antennas add 10 db. each, for 20 db. more. Line
losses subtract 4 db., leaving a total system gain
of 187 db. This system gain may then be used in
the nomogram, Fig. 4, to determine the distance
over which it will work. The figures in the middle
column of the nomogram are propagation losses
for free-space scattering between isotropic an-
tennas. By laying a straightedge at the frequency.
144 Me., right, through the 187-db. loss point, we
find that 180 miles is the approximate distance
over which our equipment will cover in com-
munication by tropospheric scattering.

It should be noted thut there are other gains
and other losses that must be taken into wccount
hefore a really aceurate estimate can be made of
the nature of a scatter path. One gain results from
the fact that the nomogram is based on isotropie
antennas: therefore another 2.3 db. guin can be
assumed if our antenna gains were in reference to
half-wave dipoles. A possible loss results from the
presence of galactic or manmade noise, neither of
which is included in the calculations. Coupling
and line losses may be difficult to determine aceu-
rately in amateur installations.

These are known in engineering circles as

QST for
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Fig. 4 — Nomogram for estimating performance of a
seatter circuit. Slanting line represents example given in
text.

“fudge factors” --items that are difficult to
measure accurately, but which can affect the re-
sults of any system planning appreciably if they
happen to add up in one direction or the other.

Now we have other contingencies sneaking up
on us. Fig. 5 shows what may be expected in the
way of signal variations. with regard to percent-
age of time. This is commonly referred to as a
reliability curve. It shows the percentage of total
time that any given median level will be exceeded.
As can be seen, the signal level will be at least 6
db. above the predicted value 10 per cent of the
time. 1t will be no more than 8 db. below the
predicted value 90 per cent of the time, and no
more than 38 db. below the predicted value 99.99
per cent of the time. From this curve we can see
what needs to be added to the figure we got from
our nomogram, if we want very high degrees of
reliability. Amateurs are seldom concerned with
such reliability, so the discouraging figures shown
for the reliabilities greater than 90 per cent need
not worry us.

Reliability better than 50 per cent is probably
rare in amateur communication, but if we want
to go up to the Y0 per cent figure, we need only
pick up another 8 db. somewhere in our circuit.
There are many ways by which this might be
done. Power increases, higher antenna gains, im-
proved receiver noise figure, and the employment.
of diversity techniques are some of the means by
which reliability on experimental v.h.f. scatter
circuits have been pushed to the almost infinite
tigure of 99.999 per cent.

In the example given, we could pick up at least
5 db. through increasing power to the legal limit.
We might get 4 db. more at each end by antenna
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improvements, for a total of 8 db. Going to single-
side-band techniques could yield another 9 db.
Doing all these things would net us 22 db., and
push our reliability up to well over 99 per cent.
Or it would extend our transmission distance,
with the previous reliability, out to nearly 350
miles. Going to diversity techniques, a step be-
yond most amateurs’ capabilities, could push the
effectiveness of the system out still further. Use
of narrow-band reception and c.w. transmission
with high stability are possibilities that should
not be overlooked.

The expected signal level of Fig. 5 includes all
the common types of signal variations, such as:

1) Scintillations having a time duration of the
order of one to ten cycles per second. These are
seldom less than 5 db., and may be as much as 25
db. These may be nearly eliminated by the use
of either space or frequency diversity. Audio
filters in the output also may greatly reduce the
effects of scintillations on intelligibility.

2) Diurnal Fluctuations ranging from 5 to 10
db. from day to night are fairly common. These
should be allowed for if reliable communication is
needed over a 24-hour daily schedule, but they
can often be avoided in amateur scheduling.

3) Seasonal Variations may provide as much
as 20 db. more signal in summer than in winter,
in middle latitudes. This can be represented as
10-db. improvement with respect to the median
of Fig. 5. Up to 15-db. improvement over the

SIGNAL LEVEL (REFERRED TO MEDIAN)

~(2 NON-DIVERSIFIED
SYSTEM

24
-28
-32
-36
-40

al 05 10 30 60 90 99
PERCENT OF TIME LEVEL EXCEEDED

999 9999

Fig. 5 — Reliability curve for a scatter communica-
tions system without diversity techniques.

values in Fig. 4 appears to be realizable in tropical
areas like Southern Florida, during most of the
year. The latitude of South Carolina should add
5 to 10 db. The values are approximate for the
latitude of New York, while upper Canada would
have to subtract about 10 db.

Antennas

Using double or triple diversity reception will
nearly eliminate scintillations, as well as provide
2 to 4 db. more signal. Space diversity might be
applicable to some amateur installations. It in-
volves two or three antennas spaced at least 6
wavelengths center to center, a combiner or
switcher, and two or three receivers.

(Continued on page 142)
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Parallel Dipoles of 300-Ohm Ribbon

An Easily-Constructed Multiband Antenna System

¢ BY L. RICHARD,* ON4UF

e This article deseribes a neat and easy
way of making a multiband antenna of
the parallel-dipole type. If the necessary
space is available, un 80-meter dipole
of heavy wire can be added, and the
assembly described here suspended
from it.

different band, connected in parallel and fed

with a common feed line to make » multi-
band antenna is not new. The principle has been
discussed in earlier issues of QS7.!

There are, of course, many ways to build such
an antenna. In the scheme shown in Fig. 1, the
congtruction has been simplified by making use
of 300-ohm ribbon transmission line. A single
length of ribbon makes two dipoles. Thus, two
lengths, as shown in the sketch, serve to make
dipoles for four bands. Ribbon with copper-clad
steel conductors (Amphenol type 14-022) should
be used because all of the weight, including that
of the feed line, must be supported by the upper-
most wire.

Two pieces of ribbon are first cut to a length
suitable for the two halves of the longest dipole.
Then one of the conductors in each piece is cut
to proper length for the next band higher in
frequency. The excess wire and insulation is
stripped away. A sccond pair of lengths is
prepared in the sume manner, except that the
lengths are appropriate for the next two higher
frequency bands. '

A piece of thick polystyrene sheet drilled with
holes for anchoring each wire serves as the central
insulator. The shorter pair of dipoles is suspended
the width of the ribbon below the longer pair by
clamps also made of poly sheet. Intermediate
spacers are made hy sawing slots in picces of poly
sheet so that they will fit the ribbon suugly. The

THE idea of several dipoles, each cut for a

inner ends of the dipole sections are wired to-
gether and to the transmission line which is
anchored on the central insulator. All joints are
soldered and coated with coil dope.

Dimensions, as determined both on scaled-
down models and full-size antennas, are shown in
the table. They were determined by use of a grid-
dip oscillator and an antennascope impedance
bridge. The system shows an impeduance of close
to 70 ohms on all bands, and the s.w.r. on & 75-
ohm line is very low and nearly constant.

When this anteana replaced my traditional
long wire, nice reports began immediately to
pour in. ON4UF is situated in the middle of the
¢ity, and the antenna is strung between short
poles atop two tall buildings with u vertiginous
gap between. At the beginning, I used flat 75-0hm
ribbon (Amphenol 214-023) for the feed line.
Hoping to reduce the very high noise level here
from domestic appliances, business machines,
TV hash and other spurious radiations, 1 tried
a line of shielded twin conductor (similar to
RG-22/U), but without any improvement. I
finally replaced the shiclded twin conductor with
& semi-air-spaced coax eable of Kuropcan malke
because 1 can connect it directly to my Collins
32V-1 transmitter and discard the antenna tuner
necessary for a balanced feeder.

The 7-Me. dipole, operating at its third har-
monic, presents a low impedunce to 21-Me.
energy. Therefore it might be possible to dispense
with the separate dipole for 21 Mec. However, it
was felt that the 21-Mec. dipole might help to fill
in the sharp nulls in the third-harmonic pattern.

I have recently built for another ham a three-
bhand ground-planc antenna using the same tech-
nique which is also giving good results.

Table of Antenna Dimensions

*32 Rue Capitaine Crespel, Brussels, Belgium.

1 Berg, “Multiband Operation with Paralleled Dipoles,”
ST, July, 1956.

Fig. 1 - Sketch showing how ON4UF’s
multiple-dipole antenna system is assembled.
The excess wire and insulation are stripped
away.
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“Proxos”’— A Labor-Saving Spotting Switch

Automatic Switching of the Variable-Frequency Oscillator

BY E. LAIRD CAMPBELL,* WICUT AND BYRON GOODMAN,** WI1DX

e In the past a few v.f.o.s have been
described that used trick knobs which,
ziven a gentle squeeze. would turn on the
v.f.o. for spotting purposes. *‘Proxos’’
requires no squeeze and can be applied
to practically any existing v.f.0.; it is an
e¢lectronic device that turns on the v.f.o.
before your hand touches the knob and
turns it off when you remove your hand.
This is no gadgel for the spot frequency
man, but it is just the ticket for the fel-
low who cruises about the bands.

URING A RECENT after-hours bull session on
D *The Perfect Ham Station’ a suggestion

was made that the v.f.o. should turn on
antomatically when the operator’s hand ap-
proaches the dial, thereby removing the need
for manually throwing a switech each time a
frequency check or change is made. This secmed
like 2 good idea, und suddenly it was realized
that there was no need to wait for such a device;
it could be built right now. All it requires is &
capuacitive-operated relay.

At first it was thought that the device could
be used only with a specially-built knob assembly
that was insulated from the rest of the trans-
mitter. ‘“Why not use a ring, sleeve, or feeler
wire?”’ was the nexi suggestion. ¢ Placed near
the v.f.o. knob it might be sensitive enough to
do the job.”” Fired up with these ideas and the

* Technical Assistant, QST
#* Agsistant Technical Editor, Q8T

Proxos used on a commer-
cial transmitter. 1'he “fecler
wire” is adjustable to facili-
tate use with diffcrent trans-
mitters. The unit is set on top
of the transmitter in a posi-
tion that puts the feeler loop
close to the pancl.
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excitement of knowing that there wus a good
chance they would work, we put together o bread-
hoard model. We experimented with different
shapes and sizes of ‘“‘feelers” and found that a
wire loop placed around and slightly back of the
v.f.0. knob gave adequate sensitivity. The device
kicked on when the v.f.o. knob was grasped but
would not trigger when adjacent knobs were
touched.

Any proud father will tell you a baby needs a
nume, and we came up with ¢ Proxos,”’ for *‘ prox-
imity-relay-operated-oscillator-switch.”’

The Circuit

The heart of the circuit is a thyratron tube.
Many hams have never run across thyratrons,
hecause these tubes find very little application in
ham radio. They have been used in some e¢lec-
tronic bug kevs, und a few oscilloscopes use them
to generate the sweep signal, but they aren’t in
widespread use. The thyratron is u gus-filled
triede or tetrode, and the gas (instead of a vuc-
uum) gives it a very special property. A negative
voltage on the grid can prevent plate current
flow but, unlike the hard-vacuum tube, it doesn’t
control the amount of plate current. In other
words, it is an off-on proposition; once plate
current has started to flow, when the negative
grid bias hus been reduced below a critical point,
the plate current depends entirely upon the
limiting resistance in the plate circuit. Once
plate current has started. the grid cun be made
a8 negative as vou please and the plate current
will continue merrily on. Interrupiing the plate-
current flow by making the plate voltage low




Fig. 1 — Schematic diagram
of Proxos, the magic switch.
Resistors are 19 watt unless
otherwise specified.

uiv.

$

CR1 - 65-ma. selenium recti-
fier (Federal 1386).
I — 115-125-volt pilot famp
) (G.E. CD)
Kj —10,000-0hm sensitive re-
lay (Potter & Brumfield
R1 —10,000-ohm potentiome-
_ ter (Mallory U-18).
S1 — S.p.s.t. toggle switch.
T1 — Power transformer, 120 v.

or negative will enable a negative grid to re-
capture control of the plate current, and block
it off even though the plate voltage is raised
again. A practical way to interrupt the plate
current is to use 60-cycle a.c. on the plate; then
the grid has 60 chances a second to regain control.

The schematic diagram of Proxos is shown in
Fig. 1, und we can use it to explain the operation.
Output voltage from the d.c. power supply
is held to close limits by the regulator tube V7.
A portion of this regulated voltage is available
for the grid of V5, depending upon the setting
of the arm of R;. This negative voltage is uscd as
a fixed bias on the grid of V5. Instead of applying
a steady voltage to the plate of the thyratron,
it is fed 60-cycle a.c. from the sccondary of 77,
via the control relay K;. Let’s assume that we
have set the arm of Ry to a voltage sufficient to
hold V, off, even at the peak of the positive
cycle applied to its plate.

The grid of V3 is rather “high” above ground,
by virtue of the 10-megohm resistor, Rs, and is
very sensitive to any stray electric fields. (You
know how sensitive the grid of a speech amplifier
is — bring your hand or a piece of metal near
it and you get a lurge hum output. That’s with
a 1- or 2-megohm resistor from grid to ground;
here the 10-megohm grid return makes the grid
very sensitive.) Your body picks up a.c. hum
around the shack and when a hand is brought
near terminal £) the hum is coupled to the grid
of Vy through the small capacitance between
hand and E;. This hum is sufficient to trip the
thyratron and cause plate current to flow. If

at 50 ma. sec.; 6.3 v. at
0.7 amp. (Thordarson
26R32).

¢

the coupled hum were exactly out of phase with
the alternating voltage applied to the plate of
Vg, the tube wouldn’t conduct, but you can over-
come this condition easily, as will be explained
later.

Although K, is actuated by pulsating d.c.
through V75, the 4-uf. capacitor prevents any
humming or chattering of the relay. The lamp
Iy gives a visual indication of the relay operu-
tion, just in case you have headphones on and
can't hear the slight click of the relay as it pulls
in. Some undesirable ‘““hash’ is generated by V',
a8 it fires, and this will be heard in the receiver
unless the r.f. filter (Cy aund the 750-uh. choke)
is included.

Construction

Proxos is built on a 4 X 4 X 2-inch utility
cabinet (ICA 29840). The major components,
which are wired before placing the cover on the
box, are mounted on one of the cover plates.
Sensitivity control Ry, pilot lamp [y, feeler post
E,, power switch S;, and terminal strip T'By are
mounted on the box. There is nothing critical
in the layout or wiring except that it is a good
idea to keep the lead from the control grid of ¥,
as short as possible. The lead from resistor /2y
also should be cut very short and soldered right
to the pin of the tube socket. A 4-terminal tie
point strip is used for wiring junctions; it can be
scen in the hottom view photograph, above the
4-uf, electrolytic capacitor. When connecting the
electrolytic capacitors, be careful to observe the
proper polarity.

(Continued on page 144)

¢

Bottom view of Proxos.
A ceramic feed-through
insulator is used to bring
the “feeler” lead through
the chassis.
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Design Considerations of 50-Mec.
Converters
Steps Toward Solving Overload Problems

BY CALVIN F. HADLOCK,* WICTW/WI1IQD

® With the level of activity rising all the
time, designing a satisfactory converter
for v.h.f. use involves more than striving
for the lowest possible noise figure. Here
is how front-end overload and cross
modulation were deait with in a well-
known commercial product for the 50-

Me. band.

URING the past several years, two factors
D have been instrumental in placing more
exacting requirements on the performance
of receivers operating in the ti-meter amateur
band. The first was the opening of the band to
holders of Technician licenses, which resulted in
a large increase in band occupancy. The second
factor is the growing interest of amateurs in the
technique of scatter propagation, a technique
demanding the use of very high transmitter
power levels. Kilowatt transmitters are becoming
more common. It has even been advocated by
some v.h.f. men that the legal power limit should
be raised to 5 or even 10 kw. to enable amateurs
to better exploit the features of scatter propaga-
tion! Also, higher gain antennas are heing brought
into use.

Formerly, the all-important objective in the
design of & -meter receiver was the best possible
sensitivity. Manufacturers and amateur experi-
menters vied with one another in obtaining the
best noise-figure possible. But now the increase
in interference has focussed attention on the fact
that it is equally important to keep undesired
strong signals from deteriorating the perform-
ance of the receiver. The situation is particularly
bad in areas of high population density such as

# ¢, The National Company, Malden, Mass.

¢

The performance of a v.h.f.
converter cannot be measured
by the number of tubes it uses.
The converter at the right pro-
vides better performance than
its more complex predecessor
beside it.

+
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the Boston arca. A property of 6-meter receivers
which is becoming more «nd more important is
their resistance to front-end overload and cross
modulation, which result from adjacent strong but
unwanted signals.

Troubles from Strong Signals

Cross modulation and front-end overload are
different effects stemming from the same cause.
They are caused by very strong signals close
enough to the desired signal to get through the
relatively-broad selectivity of the r.f. input cir-
cuits, but far enough removed so that they do
not get through the relatively-sharp i.f. selectiv-
ity. They may not, therefore, be heard as signals,
but their presence makes itself known by reduc-
ing the over-all gain of the receiver (front-end
overload) or by placing the modulation of the
offending signal directly onto the desired signal’s
carrier (cross modulation). Front-end overload
is caused when blocking bias voltages are devel-
oped on the r.f. amplifier and mixer grids. 1t is
commonly recognized in c.w. reception as a rise
and fall in background noise without reception
of any apparent interfering signal. Cross modula-
tion is produced by rectification and remodulation
in the input circuits, and it is entirely a phone
phenomenon. Both can and usually do occur at
the same time if the interfering signal is modu-
lated.

Obviously, the less amplification a signal re-
ceives before it reuches the mixer stage and
is converted into an i.f. signal, the less chance
there is of overload and cross modulation. On
the other hand, there is a certain minimum gain
that must be provided in the front-end circuits
to obtain the best sensitivity. One should hear
the noise of the antenna (or input circuit) and
not that of the first mixer. Achieving the hest
freedom from overload effects while getting




satisfactory senpsitivity calls for the choice of an
optimum front-end gain, as a compromise be-
tween the two desired features.

A Front End That Was ""Too Good”

Originally, & broad-band 6-meter converter
was designed for use with the National NC-300
receiver, which had for its primary consideration
the best snsitivity possible. To achicve this,

Pentode vs. Triode

Many years of operating experience on 6 meters
had brought a conviction that a guod pentode
r.f. amplifier stage could give sutficient gain and
a8 good a noise figure us is needed to receive the
weakest of signals. If the predominant noise is
that coming into the front end of the receiver
from the antenna, any reduction in receiver
noise will gain nothing, since you are not hearing
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attention was given to providing bigh r.f. ampli-
fication before the mixer stage, and to obtaining
the best noise figure possible within the limits
of allowable current drain from the accessory
socket of the NC-300 receiver. A 6BZ7 dual
triode was used 1n a series cascode circuit, fol-
lowed by a 6AKS pentode aus 4 second r.f. ampli-
fier. I'his was followed by a 6AKS5 mixer excited
by a 19.5-MMec. erystal oscillator, using the triode
section of a 6U8 tube. The pentode section of the
68 was unused, this tube type having been used
to obtain identical tube complements in the 6-,
2-, and 1Y4-meter converters as furnished for use
with the NC-300receiver. The output of the mixer
is connected to the NC-300 receiver input. feed-
ing the special X band which tunes from 30 to
35 Mec. The circuit diagram of this original con-
verter is shown as Fig. 1. Noise figures of 14 db.
were measured.

Although this converter had excellent sensi-
tivity, its use on the air eventually showed that
where 50-Mc. activity was heavy an improve-
ment in its front-end overload characteristics
was desirable. Further, it was considered possible
that the excellent noise figure obtained was not
really necessary in practical use, and that a
higher noise figure might be tolerated without
any loss in the ability to receive weak signals.
In fact, this approach might be preferable it a
hetter overload characteristic and a simpler circuit
could be achieved. A redesign of the converter
was decided on.

18

Fig. 1--'This 50-Me. converter,
with a triode front end and a follow-
ing pentode amplifiecr. had an ex-
cellent noise figure. but it was highly
susceptible to cross modulation and
front-end overload.

receiver noisc in the first place. Experience hud
shown that the antenna noise on the G-meter
band is high enough to cover up the noise gener-
ated in a good pentode r.f. amplifier stage. Theor-
etical and empirical support to this conviction
are found in s radar paper by Norton und
Omberg,! und calculations based on this article
will be given later.

A redesign of the 6-meter converter was under-
taken to provide u unit with better overload
characteristics, und at the saume time the circuit
was simplified. The new circuit is shown in Fig. 2.
The 6BZ7 cuscode amplifier wus replaced by a
6CB6 pentode stage. The two triodes of the
original cascode circuit were in series across the
B+ voltage, which means that each triode had
only half the supply voltage on its plate circuit.
The higher the plate voltage the greater the input
signal that can be handled without producing
objectionable rectification. When a pentode stage
is substituted, the full B4 voltage can be ap-
plied to the tube. Also, the pentode is known to be
good with respect to its ability to handle strong
signals.

The single pentode stage should give adequate
gain to produce good seunsitivity. ‘Cherefore, the
second r.f. amplifier stage wus removed, as it
would not. contribute to better sensitivity, and
because the extra gain would be detrimental to
the desired overload churacteristics. The HAKH

1 Norton and Omberg, “ The Maximum Range of a Radar
8et,” Proceedings of IRE, January, 1947.
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mixer was replaced by the unused pentode sec-
tion of the 6U8. The erystal oscillator circuit
remains intact. The input circuit is single-tuned
as is the i.f. output coil of the mixer. The input
circuit is tapped so that when it is loaded with a
normal 73-ohm input impedance it has » band
width equal to that of the vutput circuit, which
resonates the plate capucitance of the mixer tube.
These two circuits form a flat staggered pair. The
interstage circuit between the r.f. and mixer
stages is bottom-coupled, with an adjustable
mutual inductance. It is adjusted for a slightly
overcoupled condition, thereby providing an ad-
ditional pass-band filter. The noise figure of the
new converter measures 314 db. over most of the
band, rising to 4 db. at 54 Mec. The cireuit is very
stable.

Sources of Noise

Now, let’s see how much difference it has
made to settle for a 314-db. noise figure in place
of the 114-db. figure of the original converter. As
pointed out in Reference 1, two types of noise
are present in an antenna at all times. These are
temperature noise und cosmic noise. Note that
radiation resistance is not a real resistance and
therefore does not, of itself, introduce noise into
a receiver except as it absorbs noise radiation
from its environment. Temperature noise is that
noise picked up as fluctuation noise encrgy in the
mutter surrounding the antenna. lts level is in-
dependent of frequency. Cosmic noise is picked
up- from outer space. Its intensity varies sorme-
what depending on where your antenna is pointed.
However, u reasonable uverage can be luken for
purposes of practical calculations. Cosmic noise
grows weaker in intensity veryv rapidly as the
frequency at which it is measured is increased.
There are, of course, othor forms of noise that are
present part of the time such as sunspot noise,
man-made noise (e.g., ignition), thunderstorms,
ete. These noise energies also decrease rapidly
with increasing frequency. Since we are interested
in what the converter will do under the best of
conditions, we will not consider these part-time

Rottom view of the
two 50-Me. converters
shows plainly the sim-
pler circuitry of the
revised model, left.
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noises. At 50 Mec., cosmic noise is predominant,
and temperature noise is relatively unimportant.
On page 12 of the IRE article is a set of curves
indicating the expected noise level at various fre-
quencies. We are interested primarily in the curve
showing a combined cosmic and temperature
noise factor »s. frequency. An equation is given
for use with the curve which will express the
combined noise factor for the antenna noise and
the receiver noise.
The equation is:
o NE 7
NF' = LT 4+ EN — 1

where NF' is the over-all noise figure of receiver
and antenna
NF is the noise figure of the receiver only
EN is the external noise factor where
Na = EN kT (T = 300 decgrees).

LT is a fuctor due to loss in the transmission
line. We will assume, ar did the article, a value of
0.8 as representative of the feeder efficiency. At
50 Me., the curve shows a value of KN = (5. The
original converter had a measured noise figure,
NF' = 1.5 db. Conversion to a ratio for use in
the above equation gives NF/ = 1.41.

For it, then

-1 =1576

The new converter had a measured noise figure
of 3.5 db. As before, this must be converted to a
rutio before it cun be substituted in the formula.
The result is 2.24.

For the new converter, then

929
NF' = 2%4 + 15 -1 = 16.8.

Now, how do the noise levels of the two con-
verters sound to the eur? Since sound levels
heard by ear are conveniently meuasured in dec-
ibels, it is necessary to convert the over-all noise-
figure ratios into decibels. ‘They work out to be
11.98 and 12.26 db., respectively, a dilference in
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Fig. 2 — Revised model
ouTPUT of the 50-Mc. converter
(—%—b shows marked reduction
1000 in circuit complexity.
‘Though its noise figure is
< slightly higher than the
> earlier model, the over-all
performance is much
superior.
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noise level of approximately 0.3 db. It is quite
universally agreed that one cannot tell a change
in audio level of less than 1 db. by ear; thus the
two converters would sound the same. The second
converter with its higher noise factor will receive
signals as well 98 the original converter when the
saume antenna is used on both. The greater free-
dom of the sccond converter from cross-modula-
tion effects, plus its simplicity, indicate that the
new design is definitely supcrior. Listening tests
have borne this out.

Effects of Frequency on External Noise

While the above is the case at 50 Me., it is
not necessarily so at 141 Me. and definitely not
$0 at 220 Me. or higher. The curve shows that
the antenna noise decreases rapidly between 50
and 144 Mec., so that at the higher frequencics
a better receiver noise figure may produce better
reception. The use of dircctional antennas does
not ulter the case appreciably, as the noise
picked up (at least by the simpler antenna
arrays), is8 rclatively constant. lLess noise is
picked up from some directions, but that “on
the beam’’ is incrcased by the antenna gain, so

the noisc fed to the receiver remains about the
same.

The design of the new 6-meter converter
brings out the fact that, while & good noise
figure is desirable, there is a limit beyond which
nothing is gained by further improvement. A
50-Me. converter with o better noise figure may
look good on a noise meter or signal generator
but still show no advantage when connected to
an antenna. If other importunt features of the
receiver are compromised to get the better noise
figure, then the resulting receiver is definitely
inferior. .

A little thought will show that, at still lower
frequencies in the h.f. range, the noise figure
beeomes less and less important. This is why
many inexpensive receivers can compete success-
fully with high-priced jobs at 80 meters, but
not at 10 or 15 meters. It also explains why a
communications engineer designing h.f. reeeivers
thinks in terms of signal-to-noise ratio and band
width, while radar men are deeply concerned
with noise figure. The crossover point would
appear to lic somewhere around the two-meter
baud.

W-Straysiys

W3CCH wanted both a bug and
straight key at his operating position. but
didn’t want the straight key to take up
extra space or require holes in the desk.
S, using a little ingenuity and fashioning
the rocker hearing from an old volume
control rhaft and bushing, he combined
both keys on a single base.

20
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meters..It

® Vectuical “Jopico—

Suppressed-Carrier A.M.

issue (Proceedings of the IRE, December,

1956) there is one describing a double-side-
band system! devised by John P. Costas,
W2CRR, which has been offered as an alternative
to s.8.b. The comparative merits of the two
systems will probably give rise to considerable
controversy — we hope on a level that will
develop a higher ratio of light to heat than
characterized some of the early s.s.b.-a.m. argu-
ments in amateur cireles.

The transmitted signal in this system is double-
side-band a.m. without a carrier. Such a signal is
no novelty, and the power advantage (in the
transmitter) that could be realized over conven-
tional a.m. has been appreciated for many years.
The difficulty has becn that both side bands can-
not be utilized, as a practical matter, on any
existing tvpe of receiver, since the carrier must
be reinserted at the receiver not only exactly on
frequency but also in exactlv the right phase.
This puts an impossible burden on the conven-
tional-receiver loecal oscillator.

Dr. Costus has solved the problem by making
use of the phase information contained in the two
side bands to control the phase of the locally-
inserted carrier. This is done by utilizing 90-
degree r.f. und a.f. networks in an arrangement
that at first glance resembles the s.s.b. reception
method based on the phasing system. Full details
have not been published, but it appears that such
a ‘‘synchronous detection’ unit would be of
about the same complexity as the phasing type
“signal slicer” used as an vutboard accessory for
selectable side-band reception of either s.s.b. or
a.m, signals.

!.MONG the papers in IRE’s single-side-band

Why Detection Is a Problem

The mechanism of detection with a locally-
supplied carrier is a basic ingredient of both
this and s.s.b. reception, so it is worthwhile to
look at it a little more closely. Fig. 1A shows a
single side band having a relative frequency
distribution more or less typical of voice wave
forms. With the frequency scale increasing as
shown, this is a lower side band asgociated with
a carrier frequency (normally eliminated at the
transmitter and reinserted at the receiver) rep-
resented by the vertical line at 0. Each frequency
component in the side band beats against the
carrier frequency, in the detector, to produce
un audio output frequency equal to the difference
hetween the carrier frequency and the frequency
of that component. When the reinserted carrier is
properly placed, all the beat tones combine to
reproduce the original modulation. In the average
voice the maximum amplitude is in the a.f. com-

! (lostas, “Synchronous Communications,” Proc. IRE,
December, 1956.
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ponents in the 200- to 500-cycle region, repre-
sented in the drawing by the tallest sideband
components.

When this single side band is being received
the proper place to put the reinserted carrier
frequency is at O. Suppose, however, that the
tuning is not accurate, resulting in placing the
reinserted carrier frequency at X. This will cause
all the beat tones to be shifted upward in fre-
quency by the number of eycles difference be-
tween O and X. If this difference is not more
than a couple of hundred cycles the signal will
he quite intelligible still, but will take on a high-
pitched and somewhat unnatural characteristic.
If the difference becomes too great the intelli-
gibility is lost.

Now imagine the reinserted carrier to be
moved in the opposite direction from the correct
frequency so that it approaches frequency Y.
At first all the beat tones are shifted downward
by the amount of frequency error, but when the
reinserted carrier frequency actually gets into the
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Fig. 1--(A) Single- and (B) double-side-band signals
with properly-placed reinserted carrier () and mistuned
carriers (X and Y).

side band, some components will be on one side
of it and some on the other. If the reinserted car-
rier frequency is ut Y, for example, side-band
components equally spaced on either side of Y
will give the sume beat tones. The componcnts
to the right of Y come out either higher or lower
than they should and those to the left come
out too low. Thus the original relationship
hetween the voice components is far more com-
pletely destroyed than it was when the reinserted
carrier was moved to X. When the reinserted
carrier is in the high-amplitude part of the side
band most of the beat tones are quite low-pitched,
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giving a sort of “whump-awk” effect with no
intelligibility. The received signal deteriorates
more rapidly when the carrier frequency is moved
in this direction than it does when it is moved the
same number of cycles in the other direction.

Detection with D.S.B.

When both side bands are present, mistuning
of the reinserted carrier causes both effects to
be present simultaneously. If, in Fig. 1B, the
reinserted carrier is moved from its proper fre-
quency, O, to X, the lower side band (to the left
of ) will give a detector output corresponding
to that described in connection with Fig. 1A
with the reinserted carrier at X. This part of the
detector output will be intelligible to the same
extent as in the single-side-band case.

However, the higher side band (to the right of
0) will give the same sort of output as was
obtained when the reinserted carrier was at Y
in Fig. 1A. Thus aun unintelligible signal is super-
imposed on the intelligible one. It is exactly
like a properly-tuned s.s.b. signal being inter-
fered with by another equal-amplitude s.s.b. sig-
nal on a slightly different suppressed-carrier fre-
quency. With concentration, the desired message
can be copied, but the interference cannot be
escaped unless one of the side bands is rejected
by the receiver before detection. This is so even
though the error in the reinserted carrier fre-
quency may be very small; an error of a few
cveles gives the voice a “‘gravelly” sound that
disappears only when the reinserted frequency is
exactly right. Even then a very slow trequency
drift will give a “rollover” effect like selective
fading beciuse of the change in phase of the side
bands with respect to the currier.

Although rejecting one of the side bands will
eliminate the sclf-interference, the tuning con-
tinues to be more critical than it is with s.a.b.
This is because the unused side band must be
highly attenuated in order to avoid the effects
described above. This can be done sutisfactorily
when the receiver has a pass band with high
skirt selectivity, but any mistuning which allows
a part of the undesired side band to get into the
pass band prevents ‘““clearing up” the signal
just as much as though the receiver had nothing
more than conventional selectivity.

D.S.B. vs. Other Systems

A comparison between s.8.b. and suppressed-
earrier double-side-band a.m. should of course be
based ou proper and complete utilization of each
system at hoth the receiver und transmitter. As
applied to amateur communication, such a com-
parison would have to be purely theoretical at the
present time because there are no synchronous-
detection receivers in use, nor is there any in-
formation availuble on how to convert existing
receivers to synchronous detection. Because of
this und other factors we do not propose to dis-
cuss 8.8.b. s, suppresscd-carrier a.m. ut this stage.
Instead, let’s examine what suppressing the cur-
vier of an a.m. signal might offer in the way of
advantages over conventional a.m. transmission
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with a full carrier, using receivers avuilable
now.

Side-Band Power

When side-band power is under consideration
the question of wave form always has to be set-
tled — usually by choosing single-tone modula-
tion because it is simple to handle. The results
arc then extrapolated to cover voice wave forms
with a few generalities about the differences be-
tween them and sine-wave tones. Since this is
about the only usable procedure, it will be fol-
lowed here. There is good justification for it since
the two systems being compared are hoth a.m.
With modulation of this type the envelope of a
carrier modulated 100 per cent is shown in the
familiar pattern of Fig. 2A. The modulation en-
velope of & suppressed-carrier a.m. signal having
the same penk-cuvelope power is shown in Fig.
2B; this is the “two-tone signal’ well known to
8.8.b. operators who own oscilloscopes and use
them.

In the envelope of Kig. 24 the average side-
band power is equal to one-hulf the carrier power,
which in turn is equal to one-fourth of the peak-
envelope power - all very familiar relationships.
Rince 14 X 14 = !¢ the average side-band power
is one-eighth the peak-envelope power, and fur-
ther iz equally divided between the two wside
bands. Thus each side band has one-sixteenth of
the peak-envelope power.

In Fig. 2B the power is all side-band power,
since there is no carrier. With this envelope shape
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Fig. 2 - A — KEnvelope of 100-per-cent modulated
a.m. signal with sinusoidal modulation: B — envelope of
suppressed-carrier signal with sinuroidal modulation.
'I'he peak-envelope amplitude is the sume in both cases.
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Fig. 3 — Rasic plate-madu-
lation circuit for producing a
suppressed-carrier a.m. signal, RE
using high-level modulation. N
‘The principles of balanced
modulators apply. Both r.f.
circuits (grid and plate) op-
erate at the r.f. signal fre-
quency. 'I'he suppressed-car-
ricr signal also may be
generated at low level and
amplified by linear amplifiers.
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the average power is equal to one-half the peak-~
envelope power. Cumparing this with the side-
bund power in the conventional a.m. signal, the
ratio is 1% -+ 14, or 4 to 1. That is, the side-band
power in a suppressed-carrier a.m. signal is four
times us great us in a full-carrier 100-per-cent~-
modulated a.m. signal, assuming the same peak-
envelope power in both cases. The power is still
divided equally between the two side bands, so
the power in one side bund of a suppressed-
carrier d.s.b. signal is equal to ouc-fourth of the
peak-envelope power.

Tube Operation

A natural question here is this: Will the sume
tube or tubes handle the same peak-envelope
power with both types of signal?

The plate loss with cither signul is equal to the
difference between the average power input and
average power output. The average power in the
conventional a.m. signal is 1.5 times the carrier
power, or, from the figures above, %5 of the peak-
cnvelope power (1% X '1). In the suppressed-
carrier signal the average power is Lo the peak-
envelope power, us previously stated. 1f the
modulated stage operates at constant efficicncy
--------- e.g., plate modulation — the plate loss will be
the sume with cither type of signal when the
average power output is the saume. For equul
average-power outputs, the peak-envelope power
in the suppressed-carrier case must be reduced to
three-fourths of the permissible peak-envelope
power with conventional catricr, so on a plate-
dissipation basis the side-band-power advantage
of suppresscd-carrier transmission is 3 to 1, not
4to 1.

Now this is all clear-cul and logical crough,
but applies strictly only in the case of continuous
single-tone modulation. It serves principally as u
take-off point for applying factors determined
(very often, at lenst) by the optimism of the esti-
mator and his enthusiasin for one or the other
side of the argument. It is known, for example,
that the average power of voice wave forms is
generally low as compared with a sine wave. Be-
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cause in suppressed-carrier transmission there is
no continuous plate dissipation (amounting to at
leust two-thirds of the total dissipation in the
case of conventional a.m.) advantage also can be
taken of the low duty cycle in speech transmis-
sion. However, the peak-envelope output cannot
be pushed up indefinitely; this would overload
the tubes with respect to cither plate voltage or
plate current, or both, even though the plate loss
might be below rating.

Possibly the best conclusion to reach in this
case is that with suppressed-carrier a.m. the peak-
envelope rating, ruther than plate dissipation, is

_ the limiting factor, and that this rating should

be the same as with full-carrier w.m. (double the
carrier-only values of d.c. plate voltage and plate
current). This restores the 4-to-1 power advan-
tuge. It might be argued that this is somewhat
unfair to earrier a.m., since the plate dissipuation
will not rise 50 per cent with voice modulation
as it does with a sine-wave modulating signal.
Tuking this into account would permit perhaps
25 per cent greater input and output, but would
lead to excessive peak-envelope input in the car-
ricr a.m. case. The details cannot be resolved
without study of the maximum ratings and char-
acteristics of the particular types of tubes con-
sidered.

Plate Modulation

The suppressed-carricr signal can be generated
by using any of several forms of balanced modu-
lators; the technique is familiar from s.s.b. oper-
ation. With plate modulation, the basis of the
figures given above, the essentials of a typical
eireuit are given in Fig. 3. The plutes of the r.f.
amplifier (two tubes are required ) must be driven
with out-of-phuse (push-pull) audio voltages from
the modulator; this requires & modulation trans-
former having a center-tapped sccoudary. The
r.f. circuit shown hus push-pull drive to the grids,
with the plates connected in parallel. This ar-
rangement can be reversed, if desired, so the
grids are driven in parallel and the plate circuit
i arranged in push-pull. The actual tubes could
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be pentodes or tetrodes, of course, with the usual
dropping resistor (two required here) for reducing
the audio voltage applicd to the screens. There
are no d.c. voltages on the plates and screens,
but the control-grid bias and excitation should be
normal for the tube types.

It must be realized that the plate input power
is supplied entirely by the a.f. amplifier. There
is no increase in side-bund power output merely
because the carrier is eliminated. With any plate-
modulation system the actual side-band power is
the power output of the modulator multiplied by
the plate efficiency of the modulated amplifier.
Thus a given Class B modulator will give the
same ‘‘talk power’ with cither system, and if
more side-band power is wanted, it has to be
supplied through the medium of increased audio-
frequency power.

Grid Modulation

Since suppressed-carrier transmission offers no
possibility of saving audio power with plate
modulation, it is probably of more interest to
compare it with conventional a.m. when some
form of grid-bias modulation is used. With carrier
#.m., the rule of thumb is that the carrier power
output is equal to one-half the rated plate dissi-
pation of the modulated-amplifier tube or tubes.
This is because the plate cfficiency at the un-
modulated-carrier level is just one-half its value
at the peak-envelope level, and the efficiency at
the latter level is assumed to be 24. (‘The actual
peuk efficiency will vary somewhat with different
tubes and the choice of operating conditions, but
the figure of 2% or 66 per cent is a fuir-cnough
average.)

If the lineurity of a grid-bias-modulated ampli-
fier is good, the average efficicncy when gener-
ating the type of wave form shown in Fig. 2B will
equal 0.636 times the peuk-envelope efficiency.
At full output, then, the average plate cfficiency
will be 0.636 X %4, or 42.4 per cent. Thus the
plate loss with carrier a.m. is 1 — (.333 = 0.666,
und with suppressed-carrier a.m. is 1 — 0.424 =
0.576. The plate input therefore can be increased
in the ratio 0.666/0.576, or 1.15 to 1, when the

24

RE Fig. 4 — Basic screen-modula-
ouT tion circuit for suppressed-car-
rier a.m. In a practical circuit

it may be desirable to use a small
amount of negative hias on the
sereens in order to improve the
linearity at the “crossover” point
(zero axis in Fig. 2-B).

carrier is suppresscd. This increases the peak-
envelope power in the same ratio. Hence the
comparative sidc-band power is 4 X 1.15 = 4.6
to 1. A 15 per cent increase in peak-envelope
power input i8 not likely to exceed any tube rat-
ings in this case.

However, the comparison aguin is on the basis
of continuous sine-wave modulation. Voice wave
forms can be ncglected in the full-carrier case,
since the limiting condition of maximum dissipa-
tion is reached during those necessary pauses
when there is no modulation. With the carrier
suppressed, though, the situation is similar to
that occurring with a linear amplifier on s.8.b.
The limit to peak-envelope power here is where
the rising curve of optimism intersccts the de-
scending curve of caution —- or, in practice, where
the amplifier flashes over, since the safe operating
plate voltage (rather than plate dissipation) is
usually the determining factor. Multiplying by 2
is probably reasonable with most tubes, so it is
no doubt fair to say that, using grid-bias modula-
tion, about 8 times as much side-band power can
be obtained from a given tube by suppressing
the carrier.

A basic screen-modulation circuit for the pur-
pose is given in Fig. 4. The r.f. conncctions are
similar to thosc in Fig. 3, but the modulating
signal is applied in push-pull to the scrcens. This
is a rather common form of balanced modulator.

Enter the Receiver

Comparisons of this nature are valid from the
transmitting standpoint, but are indicative of
actual over-all results only when the full side-
band output is utilized at the receiving end. This
is done in the case of standard a.m. In the cuse
of suppressed-carricr a.m. both side bands cun be
used only by a receiver having the synchronous-
detection system with ordinary detectors, us
pointed out earlier, one of the side bands kas to
be rejected in the receiver, turning the signal into
s.8.b. before demodulation. This requires selcc-
tivity of the same order as is incorporated in
modern selectable-side-band receivers.

When only onc of the two side bands is utilized,
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half the received power is thrown away. Becuuse
of the mechanics of detection the two side bands
of a conventional a.m. signal, properly combined,
produce four times as much audio power output
as one side band alone. There is thus a 4-to-1 loss
in “talk power” associated with the receiving
method.2 However, since the receiver band
width is one-half that required for reception
of hoth side bands, there is 4 2-to-1 reduction in
noise power, so the over-ull reduction in signal-
to-noise ratio is 2 to 1, not 4 to 1. Applying
this figure to those worked out earlier we have,
for the presently-realizable improvement in sig-
nal-to-noise ratio using suppressed-carrier vs.
full-carrier a.m., 2 to 1 (3 db.) in the case of plate
modulation (provided the audio power output of
the modulator is quadrupled), and 4 to 1 (6 db.)
in the case of grid-bias modulation.

These figures are not quite the whole story.
One of the principal benefits of 8.8.b. in amateur
communication is the absence of a carrier, both
in the kind of break-in operating it makes pos-
sible and in the elimination of heterodyne QRM.
Suppressed-carrier a.m. offers comparable voice
break-in possibilities and the same freedom from
heterodyne interference. 1t does not reduce the

2 For a more detailed discussion of this point see *The
A.M. Equivalent of Single Sideband,” QST, Junuary, 1954,

total band width occupied by an a.m. signal,
which is why we do not consider it an ultimate
“competitor” of s.8.b. in the amateur field.
Rather, it seems to us to be an intermediate step
— in the right direction, certainly, since any sys-
tem that leads to the eventual elimination of
phone curriers will contribute to hetter conditions
in the phone bands.

A point in its favor, at least for those of us who
still build our own equipment, is the simplicity of
the transmitter as compared with s.8.b. circuits.
Balunced modulators of the types discussed are
neurly as easy to adjust as ordinary plate- und
grid-modulation circuits. The practical construc-
tion of a grid-bias modulation amplifier of this
tvpe was shown by the writer in the June, 1951
issue of QST';3 designed for reduced-carrier trans-
mission, this circuit included provision for insert-
ing a desired amount of carrier at the transmitter
so the signal could be demodulated in an ordinary
receiver. It can be used for suppressed-carrier
transmission simply by omitting the positive bias
on the carrier-tube screen.

— Q. G,

# Grammer, " Practical D.8.R.C. Transmitter Design,”
ST, June, 1951, The principles of the system — which can
be considered to be the general cuse of amplitude modula-
tion, with full-carrier and suppressed-carrier signals as lituit-
ing cuses — were described in the May, 1951 issue.

VESs Aid Meteor Observers

TATE LAST SUMMER the Regina Astronomical
A4 Society approached VE5XX, president of the
Regina Amateur Radio Association, about using
amateur radio facilities to handle traffic between
several observing points in connection with the
Perseid Meteor Shower. The type of traffic to he
handled related to time checks, counts, and pho-
tographic data.

Despite some problems in manpower and
cquipment the Regina ARA successfully pro-
vided communications for the Regina Astro-
nomical Society and contributed materially to the
sutisfactory metcor observations and the collec-
tion of data. An indication of the volume of
activity and traffic is the fact that for
4 time metcors were being recorded at
the rate of 60 per hour.

Oneof the lessuns learned included the

¢

Regina Astronomical Society base line
crew operating in VESLU’s potato patch at
his farm gite. From left to right, George
McNeely, John V. Hodges, and Bill Clip-
sham. — Photo by VE5XX

¢
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desirability of using something other than 75
meters at 4 time und seuson when aurora was
prevalent. Also, the necessity for having some
good portable gear at hand and the necessity for
providing plenty of relief operators for extended
operations were other points brought home.

Still another by-product of the sessions was
the interests in the opposite hobbics stirred up
amongst the radio and astronomy enthusiasts.

Thosc purticiputing in the planning and accom-
plishment of an exercise which was of good prac-
tical use and good public relations included
VESs CG, CM, DG, FG, GB, GH, HN, JK,
JW, LU, WM, WW and XX.




The Evils of Multiband Antenna Systems
—And the Cure

BY LEWIS G. McCOY,* WIICP

¢ Just when you’re happy as a lark with
vour multiband antenna, some guy will
come along and tell you what’s wrong
with it, as WI1ICP does in this article.
But he doesn’t stop there; he shows how
easy it is to correct the situation,

book of ten years ago will show that there

was only one commercial transmitter and
one homemade transmitter using the pi-network
output circuit. However, the 1957 edition of the
Handbook shows that pi networks are the rule
rather than the exception. It would be safe to say
that over 90 per cent of store-bought transmit-
ters use this type of output circuit.

Why the trend to pi networks? The answer is
simple. The pi network lends itself readily to
compact band-switching transmitter design. It
means the climination of plug-in coils, and this
is exactly what the average Joe Ham wants. He
may never operate anything but 40 c.w., but he
still likes to know that all it takes is a flip of
the switch to put him on another band. He also
has heard that a pi network is an excellent circuit
to prevent harmonic radiation and is just what
he needs to keep from getting 'TVI. This last is
" ¥ Technical Assistant, QST. )

1 Rerg, * Multiband Operation with Paralleled Dipoles,”
QST, July, 1956.

Cireenberg, ' Simple Trap Construction for the Multi-

! 100K through The Radio Amateur's Hand-

band Antenna,” QST, Oct. 1956.
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not completely true. A pi network is no better
than the ‘‘old-fashioned’ purallel-tuned, link-
coupled circuit. In fact, an improperly-tuned pi
uetwork can give very poor harmonic suppression.

About now the Novice i8 going to ask, “ What
has all this to do with multiband antenna sys-
tems?” Bear with us and we’ll show vou. Most
transmitters using a pi are designed to work into
a 50- or 75-ohm load, which of course suggests
the use of coax feed line of that impedance. 1f
you have a multiband transmitter it naturally
follows that you wunt a multiband antenna that
i8 coux fed. This desire has led to the develop-
ment of trap antennas and multiple dipoles!
fed with a single coax line. No one wants an
antenna coupler between the transmitter and
the feed line because this will mean additional
adjustments. Right here is where we run into
troubles.

A multiband antenna is exactly what the term
implies; it is good for more than one bund. If
we put an 80-meter signal into the antenna the
signal will be radiated. If that &)-meter signal
has a 40-meter harmonic our multiband antenna
is going to accept and radiate the harmonic as
well ug the fundumental. (Ilave you heard from
the FCC lately?) If the antenna were un 80-meter
job only it would be resonant;at 80 but it would
still be capable of accepting and radiating any
odd-harmonic (3rd, 5th, 7th) energy.

This leads up to another question: How much
harmonic signal can we tolerate? The FCC is
quite specific in its definition of our rules on this

This unit is the 40-
meter baud-puss tilter.
The shicld between
the two tilter sections
is a piece of aluminum,
alightly narrower than
the width of the box.
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Iig. I — Schematic dlagram of the band-pass tilter.

Cy, Cg, C3, Cs— 3.5 Mc. — 820 ppf., 500 volts, mica.
= 7 Me. — 470 ppf., 500 volts, mica.
- {4 Me. — 220 gpf., 500 volts, mica.
w21 Me. — 150 ppf., 500 volts, mica.
— 28 Mec. — 110 upf., 500 volts, mica.

Ji. Je — RCA type phono jacks.

Ly, Le— 3.5 Me. — 12 turns No. 18, 1-inch diam., 8

t.p.i. (B & W Miniductor 3014).
s 7 Mec. -— 13 turns No. 18, %%-inch diam., 8

t. pl (B & \V Miniductor 30006).
1 Me. — 10 turns No. 18) 14-inch diam., 8

t. p l (B& W Mmlductor 5005)
— 28 Mec. -7 turns No. 18,
t.p.i. (B & W Miniductor %00])
('Fwo lengths of Miniductor coil stock are required for
each filter.)

14.inch diam., 4

point. All spurious signals must be attenuated
to a point where they will not cause interfcrence
to other services. 1t is extremely difficult to apply
exact figures on harmonic content in a trans-
mitter — there are too many factors that get
into the act to foul up our calculations. However,
let’s make a few assumptions to illustrate what
one can expect in harmonic attenuation.

The Decibel

In discussing attenuation of harmonics we use
the relative-power unit called the decibel (ab-
breviated “‘db.” and pronounced ‘“dec bee’).
You'll hear the term db. a lot in your amateur
career, so it would be well to become familiar
with it. ‘I'o familiarize yourself with power gains
and losses expressed in db., look at Tuble 1.
You can see from the table that if you had
u power increase of “10 db.,” it would be the
saume as a power increase of 10 times. If we had
a harmonic reduction of 20 db., the harmonie
power would be decreased to 0.01 of its original
or comparison value.

Getting back to our discussion of tank cireuits
and multiband antennas, let’s assume for the
moment that our amplifier is properly tuned,
and our second harmonic is down 30 db. from the
fundamental. This is a reasonable figure and
about what we can expecet in the average tank
circuit. It does not tuke iuto consideration any
stray harmonie coupling thuat might be present in
the transmitter. A glance at Table [ indicates
that 30-db. reduction means a power ratio of
0.001. With 4 100-watt signal, the second har-
monic would be 0.1 watt if the harmonic reduc-
tion were 30 db. Many amateurs would say a
0.1-watt signal isn't worth discussing — it just
wouldn’t cause you any trouble. Well, let’s look
at the rccord. Recently, amateurs have been
experimenting with transistor rigs using powers
on the order of w« fiftieth of a watt. One ham
has worked over 10,000 miles with such
rig. It doesn’t take a mathematical wizard to
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figure out that a tenth of a watt is consider-
ably stronger than a fiftieth.

One of the better methods for finding out
if you are radiating unwanted signals is to
have & nearby ham listen for harmonics.
Don’t pick out someone next door to you; his
receiver will be overloaded by vour signal and
he is likely to hear all kinds of spurious signals
(which will be generated in his receiver — uot
your rig). Find somcone who is at least four or five
hundred yards away. A careful check on his part
will soon show whether or not your rig is clean.
If there are unwanted signals present, then obvi-
ously you must eliminate them if you’re going
to avoid notices from the FCC. If the signal
several hundred yards awuay is barely detectable
above the noise level it isn’t worth worrying
about, but a solid S5 or 6 signal is just cause
for concern.

The Half-Wave Filter

A sxmple way to obtain the necessary attenua-
tion is with a half-wave filter® A filter of this
type installed in the feed line will permit any
signal within the band to reach the antenna, but
signals above and below the band are wttenuated.
Thus this type of filter protects against both har-
monics and undesired low-frequency signals. The
protection ugainst harmonics is always good; the
protection against undesired low-frequency sig-
nals is something of a variable with different
transmitters and antennas.

Harmonic attenuation with this filter is approx-
imately 30 db. for the second, 50 db. for the
third, and 60 db. for the fourth, increasing with
each harmonic. The filter will eliminate the need
for the customary low-puss TVI filter, and
thus the band-pass filter does double duty far
us. The drawback, and it is not a serious one,
is that a scparate filter is needed for each uma-
teur bund. The simplest way Lo operate with the
filters is to build one for each band and equip
the filters with phono type jacks., Then the feed
line can be guickly plugged into ihe proper filter,

It is impractical to switch filters for each
band for one very good reasun. The purpose of
the filters is to stop unwanted signals from
reaching the antenna. A switching arrangement

(Continued on page 146)
2 *larmoniker,” Vnl. 4, No. 6, G-£ Ham News,

Table I

Power gain and reduction factors

Db. Power Guin | Power Rc«{uctlon
10 ) 0.1

20 100 0.01

30 1000 0.001

40 10,000 0.0001
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A Dual Kever for Differential Keying

Using Two Relays To Key a Transmitter

BY LAURENCE B. STEIN, JR.,* W1BIY

DIFFERENTIAL KEYER using relays is readily
A adaptable to & variety of transmitters be-
- cause the relays place no restrictions on
how the oscillator and amplifier stages are keyed.
For example, the oscillator can be keyed in the
cathode (as it probably was in the first place)
and the amplifier can be keved in the grid,
sereen or cathode. The applications are restricted
only by the current and voltage limitations of the
relay contacts.

A dual keyer was designed with the following
objectives:

1. A delay of about 2 milliseconds between the
closure of the oscillator relay and the amplifier
relay.

2. A delay of about 4 milliseconds between the
opening of the amplifier relay and the opening
of the oscillator relay.

3. Closed time of the amplifier relay equal to
closed time of the controlling key.

4. Keyer self-powered and isolated from the
a.c. line,

5. Low voltage on the contacts of the con-
trolling key.

The basic circuit that will do the trick is shown
in Fig. 1A. Relay K (contacts not shown) is the
one that will turn the oscillator on ahead of the
amplifier and turn off the oscillator after the
amplifier has becen stopped. The value of Ry is
low compared to the coil resistance of A, Relay
K2 keys the amplifier stage; it will close later
than K; and open earlicr. K2 has a value equal to
the coil resistance of K. The resistances of the
two relay coils are equal, and the voltages across
the coils will behave as shown in Fig. 1B. Since
" igma Ir.istmmeni;s, Inc., South Braintree, Mass.

® There is a growing realization among
c.w. men that truly satisfactory keying
of a transmitter can only be accom-
plished in a stage well removed from the
oscillator. For break-in operation, how-
ever, this usually requires “*differential’®
keying, and the installation of electronic
differential-keying circuits often involves
quite a bit of digging into the rig. In this
article WIBLY describes a differential
keying device that can be applied to
mosl transmitters with a minimum of
work.

(Mr. Stein lent his keyer to one of the
ARRL Headquarters gang, who used it
with a DX-100 to key the oscillator and
the buffer cathodes. It reduced the chirp
considerably, and even without shaping
of the buffer keying brought the clicks
down to an acceptable level.)

Ry is much lower in resistance than A7, the time
constant of the rising voltage on K; when the
key is closed will be determined by £,C), and
the final voltage will reach a value almost equal
to the source voltage V. However, when the
key is open, Rp is no longer part of the circuit,
and the time constant of the voltage decay across
K, is governed by (1 and the resistunce of K.
In contrast to this, the time constant in the Ag
circuit at the closing of the key is 4RoCa (Rg
and K3 in parallel). The final voltage reached is
3V, since Ry and the resistance of K3 are equal.
The time constant of the decaying voltage is
K2C. The pull-in and drop-out voltages are shown

«

This keyer uses two relays
which permit differential keying
in a wide variety of transmitters.
There is no need to duplicate the
keyer in this form, since it also
includes the power supply for
the relay coils, and that power
can often be “borrowed™ from the
transmitter. Binding posts for
the relay-contact connections are
mounted on the rear wall.

«
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Fig. 1 — (A) Basic diagram of the differential keying circuit using two relays. The relay coil resistances are

cqual, and Rz has this same value.

(B) A graph of the voltages appearing across the relay coils when the key is closed and opened.

in Fig. 1B, and it is obvious that Ky pulls in first
and drops out last. It is also apparent that K
will pull in first since it has a rather large voltage
overdrive.!

(The above explanation is an approximation,
since it neglects the inductance of the relay coils
and the fact that the two cuil-and-capacitor com-
binativns are in parallel, through R and /¢,
when the key is open. These cffects have been
found to be small, and the fact that the keyer
works as intended is sufficient proof.)

A Practical Circuit

Fig. 2 is the circuit of the unit shown in the
photographs. The circuit is straightforward and
involves no critical arrangement of puarts. It
could be constructed in many different ways, de-
pending upon the huilder’s choice and the avail-
ability of components.

In the power supply, any convenient source of
voltage can be used. 1t should deliver 40 to 60
volts d.c. with the key open and 30 to 40 volts d.c.
when the key is closed. In this particular unit an
old 70-volt center-tapped transformer was used,
and the secondary winding impedance was high
enough so that no current-limiting resistor bhe-
tween sccondary and rectifier was required. If a
lower-impedance transformer is used, u resistor
of 100 or 200 ohms should be connected between
the secondary and the rectifier. Any transformer
that will deliver 28 to 40 volts would be suitable;
bell transformers and toy train transformers are
good possibilities. Many hams would be able to
steal the voltage from somewhere in the rig (not
from the oscillator supply or other point that
will affect the stability, please!) and this will

1 Stein, **Some Hintson Relay Operation,” QST, June, 1956.

»

Fig. 2 — A practical circuit for the keyer.
C1— 1.0 uf., 150-volt paper.
Co — 0,22 uf., 150 volts.
CRi1 — 20-ma. 130-volt r.m.s. rectificr.
I1 — 2-volt 60-ma. pilot lamp.
J1— Key jack.

Ki, Kg — 5000-ohm relay, 2.5-ma. opcrate (Sigma
~ 41F-50008K).
S1— S.p.s.t. togglc.. ) . .
{1 — T0.volt transformer, }4 secondary is used. See
text.
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work sutisfactorily provided the voltage ranges
mentioned above are maintained. Actual meas-
ured voltage in this unit is 55 volts key up and
35 volts kev down. The pilot light und line
switch shown in Fig. 2 are not essential to the
operution of the keyer, and could be eliminated
if the a.c. supplied to 71 were taken from the
transmitter.

Adjustment

Many amateurs will simply hook this keyer
to their transmitters and start sending. No more
check of the action is required than to observe
if the keying (chirps and clicks, if any) are the
same with the differential keying as they are
with the oscillator running all of the time {dis-
regarding any slight buckwave that might be
heard locally from the continuously-running oscil-
lator). A small r.f. filter may be required at each
pair of relay contacts and at the key, and of
course, some shaping may be required in the keyed
amplifier circuit.® But if the oscillator goes on
first and off last, the keying should sound the
same on the air with or without the oscillator
running continuously. Any chirp can be attrib-
uted to a transmitter design fault; usually it
means insufficient buffer action between oscillator
and keyed stage.

For the experimentally minded, there are two
simple test procedures that can be used. Hams
who have oscilloscopes can use the circuit of
Fig. 3A. Uging a dot string from a bug key and
synchronizing the scope, you should be able to
observe the pattern as shown. If the scope does
not have a d.c. amplifier, the horizontal lines of

¥ Goudman, * Keying the Radiotelegraph ‘Transmitter,”
QST, July, 1456,
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Fig. 3 —'Tent circuits for
the kever. These aren’t es-
sential, but they are very
easy to utilize and furnish
a method for comparing the
delays on make and break.
The make delay ix about 2
milliseconds and the break de-
lay about 4 milliseconds. Con-
pections shown to  vertical
deflection plates meun con-

nection to vertical amplifier Ay
under most conditions. Sce
text.

the pattern muy show some ‘‘droop,” but this
can be ignored since the vertical lines are the
important ones from which timing is measured.
Of course if there is direct access to the vertical
deflection plates, higher voltage and larger re-
sistances may bhe used to eliminate this diffi-
culty.

If no scope is available, a check can be made
with a voltmeter 45-volt battery, and the vircuit
of Fig. 3B. When this unit was tested, using a
Simpson 260 multimeter on the 2.5-volt d.c.
range, the needle deflected upward to about 4
volt on closure of the key and to !4 volt on open-
ing of the key. This indicates, of course, that the
opening time delay is approximately twice that
of the closing time delay, a desirable condition
that permits the use of softer keving on break
than on make. Other voltmeters operating at the
same battery voltage may produce different read-
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! 2 4K
—[ Ky Ka
Ky Kz =
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X
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K, CLOSES ( B)
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ings because of differences in the bhullistics of the
meters, but they should be in the same ratio of
1 to 2. A milliammeter cannot be used in place
of the voltmeter unless sufficient resistance (1000
ohms or more) is inserted at «, to make the mil-
lismmeter act like u voltmeter when short-cir-
cuited. This is necessary becuause u shorted mil-
liammeter may have much slower transient re-
sponse than a shorted voltmeter.

In conclusion, it should be pointed out that
this unit. is presented merely as the basis for a
workable scheme, and it need not be coupied in
great detail. A little experimenting will enable
the ham to use other relays, other source voltages
and supplies, and an entirely different physical
arrangement.

The author wishes to express his thanks to
Robert G. MecDonald for the layout and con-
struction of the model.

‘&-StraysaeS

The grade of Fellow is the highest membership
offered by the Institute of Radio Engineers and
is bestowed only by invitation on those who have
made outstanding contributions to radio engi-
neering or allied fields. On the list of 1957 Fellow
awards, we immediately recognize several out-
standing hams:

Gerald Gross, W3GG-HBOIA, Assistant Scere-
tary General, International Telecommunications
Union — for contributions to international regu-
{ation of telecommunications.

Robert M. Morris, W2LV, Radio Facilities
Engineer, American Broadcasting Co. — for con-
tributions in the field of radio and television
broadcasting.

(George S. Turner, W3AP, Chief, Field Fogi-
neering and Monitoring Bureau, Federal Com-
munications Commission — for wchievements in
felecommunications and in their international
regulation.

Oswald G. Villard, Jr., W6QYT, Professor,
Btanford University — for contributions to
knowledge of the ionosphere and its role in the
propagation of radio waves.

We are pleased to note also that another on
the list is Clarence 1). Tuska (co-founder of the
League and first editor of QST'), Director, RCA
Patent Operations — for pioneering services to
radio communicutions,
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A tube of the new “Sal-Met” soldering flux
should prove mighty useful around the ham
shack. This non-corrosive flux enables you to
use soft solder and a regular iron for soldering
aluminum to aluminum, copper to sluminum,
and numerous other combinations that have
been difficult or impossible in the puast. Sal-Met
is distributed by LMB, well-known by QST
readers for their chassis boxes.

K2BDA) is one of the operators at the Brooklyn
Red Cross Station, K2QDB.

Miscellancous staff notes. Anne Welsh, W1ZID,
who received a bunch of fan mail as a result of
her appearance on page 79 of Deecember QST hus
left. the staff and was married on February 2nd.
Mr. William Hopke’s guin is our loss.

In between QST deadlines, our DX editor,
W9BRD, found time to become the proud father
(aren’t they all?) of his first duughter, third child.
January 14th was the day.

The Brooklyn accent has escaped to Britain!
Wireless World for August, 1956, carries a tube ad
reading ‘‘maximum peak invoice anode voltage,”
says W1FEO.

QST for



A Modified “Standard of Comparison”
Mobile Receiver

Packaging a 5-Band Receiver for Mobile Use
BY R. J. GUNDERMAN,* WSINO

® As the author says, ‘*Every amateur
attempts to pattern a project after his
own likes and improve on an existing
design if possible.”® This is a description
of modifications on a receiver specifically
designed for mobile work.

ANY AMATEURS have built and used the
“Standard of (Comparison’’ receiver.!
L Those who have done so know that ex-
cellent sensitivity and selectivity can be achieved
with compuarative simplicity. For those who can-
not afford the price of a complete amateur mobile
receiver, or for those who take pride in “do it
vourself,” it is a project well worth the invest-
ment. in time and money. It can be used on either
G- or 12-volt svstems. For thosc who do not have
either a grid-dip meter or s simple r.f. signal
gencrator, an alternative alignment. procedure
not requiring instruments is described.

The version of the receiver as described in the
Mobile Handhook® is the basis for this modified
recciver. However, as is usually true, every
amateur attempts to pattern a project after his
own likes and improve on an existing design if
possible. This was the case here with the partic-
ular intent being to revise the receiver form
factor.

After completing the wiring, initial tests on the
receiver disclosed an overloading condition and
distortion when receiving strong signals. Com-

*Designera for Tndustry, Inc.. 1241 Fulton Parkway,
Cleveland 9, Ohio.

1 Scherer, *Another Standard
November, 1951.

2Qrr, ltadio Amateurs’ Mobile Handbook, first edition,
(Cowan Publishing Clorp., New York 36, N. Y.

of Comparison,” @,

¢

‘I'his complcte mobile receiver
is built in a case that is only
415 inches high, 7 inches wide
and 7 inches deep. Four small
holes on the top are for fasten-
ing it to a mounting plate.

The combined dial and meter
bezel is made from aluminum
etched with lye. The four bot-
tom controls (left to right) are
antenna trimmer, band switch,
volume and squelch threshold.

¢+
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paring notes with others who have also built
this receiver indicated that this condition is
prevalent in receivers of this design. In the
modified circuit described here, the overloading
difficulty is overcome by adding a.v.c. to the
first r.f. stage, changing the tube to a remote
cut-off type, and increasing the bias level of the
first mixer. Before these changes, sensitivity
measurements were better than 1 microvolt for
a  10-db. signal-plus-noise-to-noise ratio, and
overloading occurred at 33 microvolts. After this
change, the sensitivity reduction was hardly
measurable and overloading did not occur until
the input was increased to approximately 100,000
microvolts.

Addition of an S meter is of much value when
tuning a receiver with squelch and a *‘must” for
transmitter hunts. A simple forward-reading
meter utilizing the change in cathode voltage
of the a.v.c.-controlled r.f. stage has been in-
corporated in the receiver.

An entire schematic of the modified receiver
is shown in Figs. | and 2. The only essential
diffcrences from that appearing in the lobile
Handbook are in the tuner.

Since this is strictly an a.m. receiver without
a b.f.0., the band spread has been modificd some-
what. With the values shown the ranges ure:
3.75 to 4; 7.05 to 7.3; 14 to 14.45; 21 to 21.45:
and 28 to 29.7 Mec. These can be changed but it
is necessary that proper L-to-C ratios be main-
tuined so that the r.f. and mixer circuits track
with the oscillator.

To facilitate fhe mechanical layout and con-
serve spuce, the neeessary tuned circuit capacitor
values were achieved by using fixed zero-tem-
perature-coefficient capacitors rather than varia-
ble trimmers. In the 10-meter oscillator eircuit
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“front end.” Resistors are }4-watt composition. All capaci=

tances in nuf uuless specified otherwise. All ﬁxed capacitors in oscillator section except 0.0047 pf. are NP0 zero-

cw[hclent ceramic.

Ct — 50-ppf. air trimmer (Hammarlund APC-B-50).
(Cz — 3-scction variable, 25-uuf.-per-section (Bud LC-

Ca, Cs —
Cs— (.erd(;mc feed-through capacitor (Centralab FT-
500).

a 15-puf. negative 750 coeflicient capacitor waspar-
alleled with an 18-uuf. zero coefficient capacitor.
On the 10-meter band this compensation achieves
frequency stability with varying temperature.
Compensation was not found necessary on the
other bands because of the higher ratio of C to L.
Frequency stability within 500 cycles for periods
up to one hour was noted. For a fixed station re-
ceiver where greater frequency stability would be
desired, further compensation might be required.
This would involve combinations of zero co-
efficient and necgative coefficicnt capacitors for
the oscillator tuned circuit on each band. 1t
should be remembered that the values of com-
pensating capacitors are also dependent upon
the specifie physical arrangement of the oscillator
section.

Since the plate power requirements are only
200 volts at 50 ma., the power supply portion of

Ji —- Antenna connector (Cinch-Jones 81-F).

Ll, Lo, L3, L4 —~ See coil table.

S1 — Six-pole 3-scction 5- -porition rotary switch (Cen-
tralab PA-2 sections on Centralab PA-301
asscmbly).

T1 — 1500-kc. input if. transformer (Miller 012W-1).

a conventional automobile receiver may be used
to power this mobile receiver. A s.p.s.t. switch,
Sz, on the audio volume control is used to encrgize
the heaters of the mobile receiver and a 6- or 12-
volt, d.p.d.t. relay mounted in the auto receiver.
The relay, in its de-energized condition, connects
B+ to the auto receiver and heater voltage to all
heaters in the auto receiver except the rectitier.
The 6 or 12 volts to the vibrator and rectifier is
controlled by the existing switch in the auto
receiver. v encrgize the rnobile receiver it is
necessary to turn on both S» in the mobile
recciver and the switch on the auto recceiver.
This energizes the relay, removing the heuater
and B+ voltages from the auto receiver, and
applies them to the mobile receiver. This ar-
rangement uses the existing auto receiver fuse
to protect both receivers. A rear-scat speaker
can be installed to accommodate the BC receiver

¢

Top view of the mobile re-
ceiver. The VR tube is at the
upper right, and the r.f. ampli-
fier tube is at the end of the
tuning gang. The next row (left
to right) is the h.f. oscillator,
mixer, 1500-kc. transformer,
1762-ke. oscillator coil and the
6BE6 converter. The first 262-
kc. i.f. transformer is just be-
low the 6BE6, and the 262-kc.
i.f. amplifier follows to the left
at this level. The bottom row
includes the two tubes in the
siquelch circuit, the two audio
tubes and the output trans-
former. The two S-meter con-
trols mount on the bracket be-
hind the top of the front panel.

¢
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and the da.sh—mounted speaker used for the
mobile receiver.

The popular 'TNS squelch and noise-limiting
circuit has also been built into the mobile re-
ceiver. Although no special shielding was required
on this receiver, it is rccommended that the
wiring be done carefully and, if possible, 4 shield
partition used between this circuit and the rest
of the receiver wiring. :

The circuit shown in Figs. 1 and 2 is for 6-volt
operation. For 12 volts, the 6BZ6 heaters are
connected in series, as are the 6CB6 and 12AU7
heaters. Twelve-volt heater tubes are used in the
remaining types. This involves two minor heater
wiring changes. The 6 BZ6 tubes are recommended
even when used with 12 volts since they will
handle larger signal variations and minimize the
possibility of cross modulation.

In this model, the cuse, panel, chassis, bezel,
and shielding partitions were homemade with
ordinary hand tools. This was done because
cabinet suitable to make the receiver as small
as possible with 4 maximum height of 414 inches
was not available. The pictures illustrate the
layout and fabrication employed.

The case is 7 inches wide by 7 inches decep
and is made of two pieces. The sides, bottom
and top are of one piece wrapped around and
bolted together at one top corner with flat-head
screws. The back is a scparate piece held on by
sheet-metal screws. The panel was made by
folding down the four edges and forming the
joints at the corners with 'a ball pcen hammer.
Paint will tend to fill and bridge these joints,
making them less conspicuous.

The chassis in this model was made of two

I.F.AMP

’262 Ke. 6BZ6

I.F.AMP.

picces because of a change during the construction
stages. However, it can be made of one piece
folded down on three or, if desired, four sides.
The chassis is 114 inches high and may be welded
at the corners or reinforced with brackets. Two
aluminum blocks 114 X 1}4 X !4 inches space
the front panel away from the chassis, allowing
room behind the front panel for the r.f. trimmer
capacitor, the audio, and squelch controls, and
the S meter depth. Thesc blocks are drilled and
ta.pped for 6-32 screws.

The tuning dial mechanism is a National type
MCN with the bezel discarded. A new bezel
covering both the tuning dial and S meter was
made from Y{g-inch aluminum with the dial
opening cutouts patterned from the original
hezel., It is spaced from the panel by u ¥4,-inch
piece of aluminum which was cut out to clear
the meter protrusion. This one-piece bezel helps
to give the panel a balanced look as wel as to
serve the practical purpose of protecting the
glass on the meter face. The bezel may be finished
by rubbing it down with very fine grain emery
cloth or etching with u lye solution.

A proposed method of illuminating the dial
and meter consists of replacing the 34,-inch piece
of aluminum with lucite. A hole should be drilled
through the front panel (but not the outer bezel
plate) and the lucite near the center of the panel
into which a pilot light bulb may protrude. This
would transmit the light through the lucite,
providing an edge light around the dial and meter
faces. The outer edges of the lucite should be
painted with aluminum paint to reflect the light
into the lucite and to prevent unwanted lighting
around the bezel outer edges.

DET.-AV.C.

QUTPUT

=S 12AU7

OTHERS

SQUELCH
12407
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s

ifier and audio section. Resistors are !4 watt unless otherwise specified.

C dpdcntanccs given in yf uniess sprmhod otherwise. Polarized capacitors are dcrtro]vnc

J2 — Power jack (Cinch-Jones P-304-AB).

ELs — 63 turns No. 32 enamel, closewound on !4-inch
diam. slug-tuned form (CTC LS-1). Tapped
11 turns from hottom. 250-xuf. shunting capaci-
tor ir silver mica; lOO-mAf. grid capacitor is NP0

ceramic {Centralab T'CZ-100).
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Ta, Ta — 262-ke. input i.f. transformer (Miller 012- "D

T4 — 262-kc. output i.f. transformer with built-in by-
pass capacitors (Miller 312-H6).

Ts— Audio output transformer, 5000 to 4 ochms (Stan-

cor A3877).
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COIL TABLE
Band N L2 I3 La 3 s
15 t. No. 28 70 t. No. 32 58t. No. 34 | 25t. No. 32 18 ppf. 47 puf,
enam., seramble- | enam., close- enam., on enam., on (NPo) (NP0O)
20 wound over bot- | wound on 3%- 13-5 form. 1S-5 form.
tom turns of L. | inch disu. slug-
Insulate from Lz | tuned form
with Scotch tape. | (CTC L.S-5).
4 t. No. 20 30 t. No. 28 25 t. No. 34 15 t. No. 32
enam., around enan. on enam., on !4~ | enam., on
40 | bottom turns 14S-5. inch diam. LS-6 form. None None
’ of La. Insulate form ’
with tape. (CTC LS-6).
3 t. No. 20 18 t. No. 20 13 t. No. 26 9 t. No. 26
20 plastic-covered, | epam., ou enam., on enam., on
< wound over bot- | LS-6 form. L8-6 form. LS-6 form None None
tom turns of La.
2 t. No. 20 14t No. 22 ~ 9 t. No. 20 6 t. No. 2¢
5 plastic-covered, enam., ou ensam., on enam., space- | 47 puf. 68 upf.
wound over bot- | LS-6 form. 15-6 form. wound 34 iuch | (NP0) (NP0)
tom turns of Ls. on LS-6 form.
Same as 15 m. 12 t. No. 28 10 t. No. 18 9 t. No. 24 18 ppf+
enam., on enam.. on enam., space- | 33 puf. (NP0O)
10 LS-6 form. LS-6 form. wound 3§ inch | (NPQ) | shunted by
LS-6 form. {5 ppf.
{N750).

Alignment should be made by conventional
methods. However, if an r.f. signal gencrator
is not available, alignment may be accomplished
by using incoming =ignals in the following
manner:

Set, the S-meter calibration adjustment for
maximum resistance and the zero set to the center
of its range. Set Sy to either the -10- or 75-meter
position, since more signals are usually heard on
those ranges. 1"y, I’y und 7’4 are initially aligned
at the factory and hence should be reasonably
close to 262 ke. The 6AUG should be removed
from the socket and an antenna connected to
Pin { of the tCB6. Adjustment of Ls will then
tune in hroadcast stutions whose frequencies
are usually known. T, T, T3 and T4 may then
be peaked for maximum output. The approximate
frequency setting for Ls may then be arrived at
by .interpolation and it should be set for the

locally-quietest frequency between 1400 and
1600 ke.

Plug in the 6AU6G and connect an antenna at
J1. The appropriate high-frequency oscillator
tuning slug should then be adjusted to bring
in the desired phone-band frequency, which is
easily recognized. T, Ty, T3, and T4 should be
given u final adjustment by adjusting for a peak
indication when the reeeiver is tuned to a weak
signal.

The high-frequency oscillator sections may he
adjusted cither by comparing signals with a
receiver of known calibration or by spotting
frequencies with the v.f.o. or crystal. oscillator
portion of a transmitter. The mixer and r.f.
sections are then peaked. The optimum setting
of (’1, the antenna trimmer, will of course vary
with different antennas. However, the optimum

(Continued on page 148)

L4

Considerable shielding is used
in the mobile receiver. Three
removable xhield walls sepa-
rate the oscillator, mixer and
r.f. sections from each other
and the rest of the receiver. ‘The
shield can covers the 1702-ke.
oscillator circuit components.



W3RMD’s simple 3-
bhand transmitter dressed
up in its grey-crackle
cabinet. Across the bot-
tom, from left to right,
are crystal socket, key
jack, pi-network input
capacitor (1, output ca-
pacitor (2, stand-by
switch Sz, and power
switch S1.

A 3-Band 90-Watt Transmitter

Simple Circuitry for 160, 80 and 40
BY C. CHARLES TIEMEYER,* W3RMD

e This transmilter is designed to operate
in the three lowest-frequency ham bands
---160, 80, and 40-meters — at up to 90
walls input on c.w. It includes a built-in
power supply., and provision is made for
connecting a modulator. The pi-net-
work output circuit is desizned for end-
feeding half-wave antennas on 80 and 40
meters, and a quarter-wave grounded
antenna on 160,

potent rig shown in the photographs should

cost no more than $65, including eabinet,
tubes and power supply. Actually, my own cash
outlay was (and yours probably will be, too)
much less than this, becuuse most of the parts
are the sort often found in the junk box.

The circuit is shown in Fig. 1. A 6AU6 in a
tetrode Pierce oscillator drives a 6146 amplifier
which ulways works straight through ut the
crystal frequency. With no tuned circuit between
stages, the problem of stabilizing theamplifier
is simplificd. The combination works well on the
three lowest-frequency bands — 160, 80 and 40.

The pi network used in the output of the
amplifier looks conventional, but it differs from
the usual in that it is designed to feed dircctly
into the high-impedance end of a half-wave
antenna on 80 and 40 meters (approximately
2000 ohms). On 160 meters, the 80-meter half-

#2515 Linwood Road, Baltimore 14, Md.
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IF ALL PARTS are purchascd new, the little vet

wuve antenna is used as a grounded quarter wave.
However, an external series capacitor is used
to transform the low impedance of the quarter
wave to u high impedance at the output of the
pi network. .,

Feeding the hot end of a half-wave antenna
directly with 4 pi network might seem like un
invitation to the radiation of harmonics. How-
ever, intensive checks have shown the harmonic
output to he negligible. The possible reason for
this is that both stages work straight through
at the erystal frequency with no hard-driven’
multiplier stuges in between. Another favorable
condition is that the over-all § of 4 pi network
is generully higher when working into a4 high-
impedunce load than when working into the usual
loads of 50 to 70 ohms.

Plug-in coils are used to chunge bands in the
pi network. Lz is & v.h.f. parasitic suppressor.
Both stages are keyed simultancously in the
common cathode lead.

A power supply delivering 600 volts under
load is included. This permits running the final
at up to 90 watts input. #; drops the voltage to
the oscillator to about 220 under load. Sy closes
the primary circuit, turning on the filaments and
lighting a green panel lamp, /;. S, is a d.p.s.t.
toggle switch that closes the center tup of the
high-voltage transformer winding and, at the
same time, lights a red panel lamp, /s.

Construction

The unit is assemblcd on a 7 X 11 X 2-inch
aluminum chassis. It is fastened to the 8 X 12-
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inch panel of a Bud 14Y4-inch cabinet (C-1782)
with the panel overlapping the bottom of the
chassis by Lo inch. The capacitors that I hap-
pened to have on hand for €y and Cy were Ham-
marlunds with “midline” plates. This made it
necessary to cut away a portion of the front lip
of the chassis, as shown in the bottom view, to
provide sufficient clearance. However, similar
capacitors with semicircular plates are made by
Bud and these will fit under the chassis without
removing the lip. The two capucitors are spaced
far enough apart to leave room between for the
coil socket.

The two r.f. tubes are placed far enough to
one side so that their sockets will elear 1. The

Rear view of the
W3RMD transmitter.
‘The power transformer
and rectificr are to the
left: the filter choke,
plug-in coil and meter at
the center; and the 6016
and 0AU6 to the right.
The jumper in the jack
on the rear wall of the
chassis replaces modu-
lator connections for c.w.
operation.

insulated plate lead of the 6146 passes through
a nearby clearance hole in the chassis to ('3 im-
mediately to the rear of 1. If the power trans-
former is moved to the rear edge of the chassis,
there should be room enough for the 5R4GYA
rectifier tube between the transformer and the
panel. 1f the power transformer and filter choke
are not the same as those specified under Fig. 1,
it may be necessary to change the arrangement
of components a little to accommodate them.

The filter capucitors and the bleeder resistor
are placed under the chassis in whatever space
can be found for them. The power wiring, in-
cluding the wiring to the meter, should be done
with shielded wire (Belden 8885).

Bottom view of the
3-band 6116 transmitter.
Small components are
grouped around the as-
sociated tube wsocketa.
The three pi-network
plug-in coils are to the
right.

QST for
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Fig. 1 — Circuit of W3RMD’s two- -8tage tranrmitter,
All capacitances less than 0.001 uf. are in uuf. All by-
passes may he dirk ceramic. Capacitors rnarked with
polarity are electrolytic. All others should be mica.
All resistors are 14 watt unless otherwise specified.

C1, C2 — 235-to 300-puf. midget variable (Ffflammarlund
MC- 250-M, Bud MC-1860 or M(C-1859).

C4 — 150-upf. NPO ceramic (Centralab or Erie).

11, Iz — 6-volt panel lamp (see text).

J1 — Closed-circuit key jack.

J2 — Double-terminal phone jack.

L1— 1.8 Mec.: 50 turns, No. 22 wire, 184 inches diam.,
1%4 6 inches long (Bud OES-160 or B&W 160 JEL
with turns removed).

Coils

The plug-in coils are modified Bud OES or
B & W JEL with the links removed. One of the un-
used prongs on the coil socket is grounded. On the
160-meter coil base, one side of C, is connected to
the corresponding pin. The other side of Cy is
connected to the pin that matches the coil-
socket prong thut is connected to C7.

Adjustment
As mentioned earlier, the pi network, which

is the only circuit requiring adjustment, is de-

signed to work dircetly into the end of a half-
wave wire on 80 and 40 meters. The values ure
not suitable for feeding a low-impedance line.
1 use sepurate wires for the two bands. The one
for 80 meters is 130 feet long, and the onc for
40 meters is 65 feet in length. However, it should
be possible to feed the 130-foot wire on both 40
and 80 if there isn’t space for two antennas.

A variable capacitor (one similar to (’; and

‘s will be satisfactory) is used in series with
the 130-foot wire for 160-meter opcration. A
good ground connection, such as a water pipe
or buried radials, is esscntial. The ground lead
should be as short as possible.

The oscillator requires no adjustment, of
course, except to plug in the correct crystal.
The adjustment of the pi network is very simple.
On 80 and 40 meters, (2 should first be set at
maximum capacitance. Then 'y should be ad-
justed for the plate-current dip indicating reso-
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—-3.5 Mc.: 26 turns, No. 18 wire, |
1546 inches long (Bud OES-80 or B&W 80 JEL
with turus removed).

184 inches diam.

-7 Mr 15 turns, No. 14 wire, 154 inches diam.,
14 inches long (Bud OES-40 or B&W 40 JEL
mth turns removed).
Lo —8.5-h. 200-ma. filter choke (Stancor C-1721).
La—1.8 yh. (Ohmite Z-141)
My —0-200-ma. d.c. williammeter 2% inches square.
RFCI. RFC3 —2.5.mh. r.f. choke.
RFCs — 2.5-mh. 300-ma. r.f. choke.
51 —— 5.p.s.t. togele switch.
Sa — I).p.s.t. toggle rwitch.
Ty — Power transformer: 1200 v.c.t., 200 ma.; 5 volts,
3 amp.; 6.3 volts, 3 awmp. (Stancor PC-8111).
nance. Then (‘s should be reduced a little ut 4
time, each time re-resonating with 7y, These
alternate adjustments should be continued until
the final amplifier draws the desired plate cur-
rent. The adjustment ou 160 meters is similar,
except that the series capacitor must be adjusted
in steps also, until the amplifier is loaded properly.

For phone, I use an external modulator with
its own power supply (Class AB; 6L6s). The
modulation transformer sccondary is connected
at Jao. When on e.w., 4 jumper should replace the
modulation-transformer connection at Ja.

Results on all bands, phone and ec.w., have
been more than satisfactory. WAS has been
cornpleted on 80 and 40 c.w., and good reports
are reccived from Africa, Europe and Central
America. On 160-meter phone, 26 states have
been worked, from Maine to Florida, and as far
west as Jowa. Not so bad for a simple rig!

A 10-uf. 150-volt electrolytic capacitor across
the key softens up the keying and reduces clicks
to the point where they don’t bother another
ham only a half block uway. And, during the
many months that the rig has been on the uir,
I’ve had no complaints of TVIL.}

1 Baltimore is well supplied with strong TV signals. In
weal-signal areas, it might be advisable to design the pi
network for low-impedance output to feed coax line to an
antenna tuner or dipole antenna, so that a low-pass filter
eould be used if found necessary. Approximate values for
L1 and C3 to feed 50- to 70-ohm line are as follows: 1800 ke.
: 17 ph., 1500 wpf.; 3.5 Me. : 11 ph., 1200 uui.; 7 Me. :
6 ph., 600 puf. C'1 need not be changed. — kd.
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Simplified Design of Impedance-Matching

Networks

In Three Parts
Part I— Basic Principles and the L Network

BY GEORGE GRAMMER, WIDF

® Rreaking down the design of matching
circuits into a step-by-step process re-
sults in a method that is not only as
simple to understand as anything of this
nature ever can be, but in which the
desired numerical results are obtained
through the use of the most elementary
type of arithmetic. The second part of
the article will take up the design of pi
and T networks and the third will discuss
some spccial applications and practical
features.

power from one device to another is one of

“matching impedances.” This is a term
for the process of transforming the resistance of
the device that reeeives the power into a value
which the deviee that furnishes the power wants
to have as a load. The power-receiving device
may be, for example, u tlat 52-ohm line. The
power-furnishing device may be the final am-
plifier tube in 4 transmitter, and may require a
load resistance of say 2000 ohms for delivering
the desired amount of power at good efficiency.
To transfer the power from the tube to the line,
the amplifier output vircuit must transform the
52-ohm actual load into a 2000-ohm load as scen
by the tube.

The design of such matching circuits or *‘net-
works” is surprisingly simple, provided it is
broken down into u series of steps. To use the
process intelligently, it is necessary to understand
the circuit action that gives the resistunce trans-
formation, but this is not difficult if the meuning
and behavior of reactunce are appreciated.t
Reactance is the key to the operation of prac-
tically all r.f. circuits, and without an under-
standing of it there is little hope of heing able
to design such circuits.

THE GENERAL PROBLEM of transferring r.f.

Resistance and Impedance

The resistunces to bhe matched ure seldom
actual resistors. The term resistance is used here

! The subject of reuctance is covered in sutficient detail
for this purpose in the scction on alternating currents in
Chapter 2 of the Handbook,

? The euergy that is stored in the electric or magnetic
fields of the reactive elements during part of the a.c. cycie
is taken from the tields and restored to the civcuit — i.c.,
the suurce of power — during a subsequent part of the cycle.
This “reactive power’ is not consumed anywhere in the
aystem, but simply is handed back and forth between the
power source and the reactive clements.
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in its broader interpretation as the voltage-to-
current vatio at which power is consumed or
transferred. Thus a resonant autenna has o
“resistance” of 70 ohms becususe the current in
amperes that flows into its terminals is 1/70 of
the number of volts applied to the terminals.
A flat 52-ohm line has a resistance of 52 ohms
heeause the eurrent in amperes is equal to 1/52 of
the volts applied to the line. Neither the untenna
nor the line actually consumes power; each simply
pusses it on to something cise. For the purpose of
circuit design it is convenient to substitute the
resistance symbol for these and similar devices,
because their behuavior conforms to thut of actual
resistances.

The term “‘impedance ” is used in a comparable
sense. It too is a voltage-to-current ratio. It is a
more general term than resistance beecause it
implies that all of the puwer supplied may not be
consumed or passed on, but a certain proportion
of it may be returned to the source during some
part of the a.c. eyele. When this happens the
actual device, be it antenna, transmission line or
whatnot, can be represented by u combination
of resistance and reactance. The resistive purt
represents the voltage-to-current ratio at which
power is either consumed or passed on; the reac-
tive part the voltage-to-current ratio ut which the
power is returned to the source.”

Determining the values of resistunce to be
matched is often a more difficult problem than
designing the circuit to match them. This ques-
tion can in no case be ignored, but in the present
discussion we shall lay it aside and deal with the
subject of matching as such.

Equivalence of Series and Parallel Circuits

The basis for many kinds of impedanece match-
ing is the fact that for any eircuit consisting of
resistance and reactance in series there can be
found a ecircuit consisting of resistance and re-
actance in parallel that will have exactly the
same impedance and phase ungle.

Thus the series and parallel cireuits of Fig. 1 are
exactly equivalent if, when a voltage of fixed
magnitude and frequency is applied to cither
circuit, the sume value of current results in both
cases, und if the phase between current and volt-
age is also the sume. If the two vircuits were
concealed in scpurate boxes, there would be no
way to tell which of them actually was connected
to the voltage source. This means that a simple
series combination of resistance and reactance
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can be lifted out of a more complex circuit and
its parallel equivalent substituted for it without
in any way affecting the over-all operation of the
cireuit. It is necessary to specify that the
frequency remain fixed, because the reactance
values change with a change in frequency.®

PARALLEL

SERIES

Fig. 1—- Series and parallel circuits containing re-
sintance and reactance. By proper choice of constants,
the two circuits will behave identically; i.e.. the current
and phase angle will be the same in both for the same
impressed voltage.

In Fig. 1 the reactances are shown simply as
blocks, since the sume principles apply whether
the reactance is inductive or capacitive. However,
if the serics reactance, Xg, is inductive the parallel
reactance, Xp, in the equivalent parallel circuit
also will be inductive, and vice versa. The reac-
tances in such equivalent circuits always are
of the same kind. Their values, however,- are
not identical: that is, Xa is not equal to Xp, and
Rg is not equal to Rp. g will always be smaller
than p, and X's will always be smaller than X'p.

In determining the actual 22 and X" values in the
equivalent circuits, it is convenient to introduce
the quantity ¢). It has the same meaning as the
one we ordinarily associate with that letter. That
is, in the scries circuit

€Q = (LA)
and in the parullel circuit

. It

Q= p (1B)

When scries and parallel clrcults are equlva.lenl‘
() has the same value in both.*

From ordinary u.c. eircuit theory it can be
shown that a parallel ecircuit is cquivalent to u
given series circuit when

p = Rs(Q? 4+ 1) (24)
’ . R
and Xp = —(%’ (2B)

% Also, in many practical cases such a substitution might
entail a change in accessory circuit details, such as direct-
current. feed. Obviously, d.c. would not flow through a
geries capacitor, although it would flow through a resistor
in parallel with a eapacitor. The discussion here is confined
to the alternating-current operation of the cireuit.

41t is necessary to keep in mind that the ¢ under con-
sideration is the *“'operating’ @ of the circuit, not the @ of
a component, such as a coil. The lutter @ is determined by
the inherent resistance of the eompouent. In most practical
cases the power loss in a component (as represented by its
internal resistance) will be very small compared with the
power used in the load, so the component resistance can be
neglected. The circuit or vperating ¢ is therefore based on
the load resistance.
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while a series circuit is equivalent to a given
parallel circuit when

_ ke .
Ry = 01 BA)
and Xs = QRs (3B)

When the values of resistance and reactance
satisfy these equations the two circuits will have
exactly the same impedance and phase angle at
the frequency considered.

The significant point in all this is that when
the equivalence is achieved, the resistance values
are not identical. Herein lies the clue to the
matching properties.

Maiching by Means of Reactance

Cioing back to the illustration mentioned
earlier, of & 52-ohm load that had to be trans-
formed into 2000 ohms 50 4 tube could deliver its
power output to 4 transmission line, let us ussume
that 52 ohms (the smaller of the two resistances)
corresponds with Rg in Fig. 1. From the preced-
ing discussion we¢ may infer that if a suitable
value of reactance, X', is added in series with the
52-ohm resistance we can come out with a circuit
that is equivalent to a resistance of 2000 ohms in
parallel with some value of reactance N'p.

Equation 2A can be rearranged to read

H" =41, @)

which says that the ratio of the two resistances,
Rp and Kg, corresponds with a specitic value of

), which is
Q= \/ - - 1. )

This is the relationship we need for matching
purposes. In the illustration, fp/f¢g i8 2000/52,
which is equal to 38.4. Hence to traunsform 52
ohms into 2000 ohms ¢ must be equal to

Q= V8t —1=13874=61
The required vulue of series reactance Xg is
found from Equation 3B, and is

Xa = 6.1 X 52 = 318 ohms
Thus a reactance of 318 ohms in series with the
52-ohm resistive load will make the cireuit “look
like”' a resistance of 2000 ohms (which is what
we want) in parallel with a reactance X'p (which
we o not want particularly), the value of which
is found from Kquation 2B:
2000
Xp = 6l = 328 ohms.

The cquivalence is shown in Fig. 2. In this figure

318
OHMS Xs
— 328 2000
- 0)2~IM$ OHMS
52
onms < Rs P P

Fig. 2 An example of series and parallel circuits
that are equivalent.
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it is assumed that inductive reactance is used, but
capacitive reactance of the same numerical value
would do equally well.

Since we originally wanted only a resistive
load of 2000 ohms for the tube, something has to
be done about the 328-ohm reactance in parullel
with it. Before taking up that question, it may be
observed that Kig. 3 gives in graph form the
values of ) required for matching uny two re-
sistances having a ratio from 1 to 1000. For
ratios above 100, the error in dropping the
numeral | from Equation 5 will be negligible, so
the relationship becomes

0= /Lf}:

\ Es

Use of Fig. 3 obviates the necessity for tuking
the square root culled for in Equutions 5 or 6.
Equations 2B and 3B call for nothing more than
simple multiplication and division. It could
hardly be said that the process of finding the

proper value of reactance is complicated or
difficult.

(6)

Circuit Action

The physical process by which the resistance
transformation takes place poses, no mystery.
Adding reactance in series with resistance raises
the impedance of the circuit, and the total im-
pedance can be increased to any desired value by
this method. On the other hand, if we want to
develop a given amount of power in /¢s, we must
put a fixed amount of current through it regard-
less of the reuctance in secries. Hence, as the
ratio of Xs to Rp (that is, ) is increased by
adding more and more reactance at Xs, more and
more voltage is needed to force the sume current
through the circuit and thereby maintain the
sume power in fs.

Suppose, in the illustration, that we want 52
watts in the 52-ohm resistance. In the resistunce
alone, this would require 52 volts and the current
would be 1 ampere. If reactance is now added in

series, the voltage must be increased to keep the
current at 1 ampere. Eventually, as Xg is made
larger, we reach the value of 31¥ ohms and find
thut the impedance of the circuit is

To put 1 ampere through this circuit requires 322
volts.

Although the product of 322 volts and 1 ampere
is 322 volt-amperes, the actual power is still 52
watts, because the reactance does not use up
power. Nevertheless, the 52 watts is now being
supplied to the cireuit at 322 volts instead of 52
volts. If a circuit consumes 52 watts at 322 volts,
Ohm’s Law tells us that the resistance of that
circuit should be

2 206\ 2
R =" < 227 9000 ohms

On the other hand, a 2000-ohm resistor across a
322-volt source should take only 322,/2000 or
0.161 ampere, whereas the actual current through
the circuit is 1 ampere. The *‘excess” current is
the current Howing through the parallel re-
actance, X'p. The current in this reuctance hus
just the right valuc to make the totul current
become 1 ampere when combined with the 0.161
ampere flowing in Rp.

The L Section

Demanding that a source of power furnish
322 volt-amperes in order to deliver 52 useful
watts would hardly be sporting, so something
needs to be done to circumvent this aspeet, of
the otherwise beneficial effect of the scries re-
actance. The solution, which is quite simple, is
variously called *‘power-factor correction,” ““re-
actance cancellation,” or just “tuning to reso-
nance.”

It will be recalled that in a pure capacitance
the current is a quarter eycle ahead of the upplied
voltage, while in a pure inductance the current is
a quarter cycle behind the applied voltuge. These

cwrrents are numerically equal when
the reactances are numerically equal

U and the same voltage is applied to

both. If we pluce two such reactances

across a source of voltage, the leading

current through the capacitunce just
balances the lagging current through

the inductance, and if the two react-
ances are the only circuit elements con-

nceted to the voltage source that source

¢

Fig. 3 — O required for matching resist-

ances having ratios (Kp/Rs) from 1 to 1000.
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Fig. -t — Reactance cancellation in the e¢quivalent
parallel circuit.

does not cven know the reactances exist. In other
words, no current flows out of the source even
though large currents may be flowing in the ca-
pacitance and inductance.®

This type of circuit action is just what is
nceded for getting rid of the unnecessary volt-
amperes. By placing a reactance having the same
value as X'p, but of the opposite kind, in parallel
with X'p all the reactance is ctfectively eliminated
from the equivalent parallel circuit and the
resistance alone is left. This is indicated in Fig. 4
by using a minus sign to show that the reactance
is of the opposite kind. In the illustration of
Fig. 2, where we have 328 ohms of inductive
reactance in parallel with 2000 ohms of resistance,
it is necessary to add a capacitive reactance of
328 ohms in parallel as shown at the right in
Fig. 4. This cancels the inductive reactance and
leaves just the 2000-ohm resistance.

Of course the actual circuit we began with is
the one at the left in Fig. 2. The parallel equiva-
lent at the right in that figure is just that — an

Fig. 5— Typical practical circunit cor- Rp
—

responding with Fig. 4.

A

terminals would sce the 2000-ohm load it wants,
and the power output would be delivered to the
transmission line without loss.

This circuit is the L section,” and it develops
quite naturally and easily out of the equivalence
of simple purullel and series circuits. The process
that has just beeu described is the process of
designing un L section to match two resistances.
Since the L. section is the building block from
which more complicated circuits such as the pi
and T are constructed, it is necessury to under-
stand it thoroughly before taking the next step.

Summary of L Section Design

At this point it is well to summarize the
step-by-step process of I-section design because
the sume procedure is used in any network calcu-
lation, whether it is the simple L scction or a
more complicated type: ’

{) (iiven the two resistance values to he
matched, place the smaller in the series arm of the
circuit (£s) and the larger in the purallel arm
(2p).

2) Find the ratio ’p/Rs.

3) From Equation 5 —or, when @ is 10 or
more, from the simpler form of Equation 6 —
find the required ) for matching. Alternatively,
use Kig. 3 to find .

4) From Equation 3B find X3. X3 may be
either inductive or cupacitive. The choice will
depend on the purpose for which the circuit is to
be used, as discussed helow.

5) From Equation 2B find Xp. The reactance
used in the actual circuit will be of the opposite

equivalent. It is not the physical circuit even
though it exhibits exactly the same impedance
and phuse angle as the series circuit. So when the
compensating reactance, —Ap, is added in
parallel the resulting physical circuit is as shown
in Fig. 5. Rp is now shown with an arrow to
indicate that it is the resistance that a power
source connected to the terminals would “see.”
The physical configuration of the illustrative
circuit i8 also shown in Fig. 5. If a flat 52-ohm
line were connected to replace the 52-ohm re-
sistor, a power tube connccted to the ecircuit

5 Thig is called a *“ circulating’’ current, since it is confined
to the loop formed by the inductance and capacitance alone,
If there is difficulty in visualizing how a current can exist in
such a loop with no current coming from the source of
energy, it may help to recall that if the inductance and
capacitance were perfect (they never are, of course) any
energy supplied to them would be passed back and forth
between them, in their electric and magnetic tields, without
loss and so0 a current eould circulate in such a cireuit forever.
Hence no continuous supply of current is required from the
source, However, the source does have to supply the energy
originally. This transfer from the source to the circuit takes
place in an initial “transient’’ state that is not covered in
ordinary circuit theory. The latter assumes “steady-state’’
eonditions — i.e., it deals with what goes on after equilib-
rium has been reached in the circuit.
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o
Xs 318 OHMS
2000 52
T_XP Rs  onms =228 oHMS
o—- B o

type to that chosen for Xa.

These live steps determine all the necessary
values, but one more is necessary for arriving at
circuit constants:

6) Convert the reactances to inductance and
capacitance. The following formulus may be used:

L= 0.150"}_ 0
¢ - -
o 159,000 &)

X
where I, = inductance in ph.
(! = capacitance in ppf.
X = reactance in ohms
f = frequency in meguacycles

I

Choosing the Kind of Reactance

Purely from the standpoint of matching, either
inductive or capacitive reactance can be selected
for the series arm and the circuit performance
will be exactly the saume. The circuit of Fig. 5B
conld be changed to that of Fig. 6, for example,
and the tube would still sce a purely-resistive
load of 2000 ohms. However, in this particular
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application no doubt Fig. 5B would be chosen in
preference to Fig. 6, for the reason that harmonic
suppression would be better with the former cir-
cuit. In Fig. 5B harmonics generated by the tube
tend to be by-pussed through the shunt ca-
pucitance, and are choked off from the 52-ohm
loud by the series inductance. In Fig. 6, they
would be more or less forced to flow to the load

o it
AN
318 i
2000 328 OHMS 52
OHMS OHMS OHMS
s P
e,

Fig. 6 — An alternative form giving the same im-
pedance ratio.

because the inductance docs not by-pass them
effectively and the capacitance transfers them
readily to the lnad.

In short, the choice frequently is determined
hy considerations that have nothing to do with
impedance matching as such. In each problem,
such things us harmonic suppression, d.c. feed,
whether one terminal of a condenser may be
grounded or whether both terminals must be
insulated from ground, and similar points not
related to matching impedances should be given
consideration in arriving at a decision.

There are times when a free choice is not al-
ways possible or convenient, as when oue of the
resistances to be matched hus unavoidable re-
actance of one kind or the other associated with
it. This oceurs frequently in antenna problems.
Some typical cases will be discussed later.

Efficiency

The reactances in the foregoing discussion have
tacitly been assumed to be completely loss-free.
While this is never so, the power loss in the cir-
cuit itself is small, in the average case, and can be

‘

neglected as a factor in the circuit design. Such
losses as occur are almost cntirely in the coils.
Air condensers, at least at frequencics below 30
Me., have extremely low losses.

The power loss in & coil depends upon the in-
herent @ of the coil — that is, the ratio of coil
reactunce to coil resistunce. (Chis is not the )
figurc used in the calculations described above;
the latter is the “‘ecireuit” or ‘“‘operating” ().
See Footnote 4.) In circuits handling appreciable
power, the coils are generally of good-enough
construction to have 's of the order of 200 or
more. If the coil in the circuit of Fig. 5B has a
() of 200, its effective resistance is X /Q, or 318/
200. This is approximately 1.6 ohm. For higher
accuracy in designing the circuit the coil resist-
ance should be added to the load resistance to
find the actual resistance in the load circuit. In
most cuses this is an unnecessary refinement
because the coil resistance usually will be but o
small percentage of the totul resistance, and the
tuning clements usually can be varied over
enough of a runge to compensate for even greater
discrepancies than are likely to arise from this
cause.

The efficiency of the circuit is the ratio of the
power consumed in the load to the power put
into the circuit by the source. 1t will be equal to
the ratio of the actual load resistance to the total
resistance, considering the series arm of the
circuit. In the example the efficiency is ‘

_ 52 == ().97 ov 97 per cent

52 4 1.6

when the coil resistance is included. Other cascs
might not be so favorable; in general, the effi-
cieney will decreuse if the coil ¢) is decreased and
if the circuit @ is increased (increusing KPAS).
However, an L scction uses the minimum possible
circuit () for matching, and so is inherently the
most efficicnt type of matching circuit.

‘ &Straysi

“Your Noviee Accent,” by Keith Williams,
W6DTY, which appeared in QST for November,
1956, has made such a hit that the Hq. has repro-
duced it in the form of a small pamphlet and is
muailing it to all new licensees, Any others desiring
an extra copy may obtain one by sending ARRL
a stamped, self-uddressed envelope.

A bibliography of material published between
1921 and July, 1956, on single-side-hand tech-
nology has been compiled by the Department of
the Navy and released through the Office of
Technical Services in the Commerce Department.
Entitled “Single Side Band in Communications
Systems,” the bibliography (PB111837) may be
obtained for $2.75 a copy from the Office of

42

Technicul Service, U. 3. Department of Com-
meree, Washington 25, D. C.

The Signal Corps has vaeancics for electronic
cquipment installers and repairers ut the Penta-
gon Building in Washington and in Woodbridge,
Virginia. These jobs pay between two and three
dollars per hour depending upon experience, the
requirement. for which ranges between two and
five years. The work involves u rotating shift and
a4 40 hour week, with a ten per cent differentiul
for night work. Interested applicants should apply
to the Office of the Chief Signal Officer, Civilian
Personnel Branch, Room 2C200, The Pentagon,
Washington 25, D. C.
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Let’s face it — back in November we
goofed. We gave some publicity to a
“first” on 8.6.b.. and now it turns out that
W8GZ, a man who has made several
records through the years, had the cards
proving he had worked 100 countries us-
ing ».8.b. as long ago as June 27, 1955.
W8GZ has done pionecring on 10 meters,
on low power DX on 7 Me., and it is now
our pleasure to congratulate him on his
prowess on s.s.b. Here is pictured W8GZ
and rome of his gear. At the extreme left
are controls and indicators for the two
rotatable antennas. Back of that is the
National NSM speech amplifier and on
top of the NSAM ik a Central Electronics
20A eaciter. The receiver is an HRO of
{938 vintage. converted to an HRO-50-1.
Other equipment includes modulation in-
dicator, control box. frequency standard,
and mike. ‘I’he transmitter uses a pair of
250'1'Hsg ta the final, and can be run on
cither a.m. or s.8.b.

\What have we here? Oh, just a few
choice DX cards, more than enough
to qualify for the coveted DNXCC
award. And whose cards are they?
Man, that’s the sad part of this tale
~= those cards belong to a number of
different hams who have never
claimed them from the W7 QSL
Burcau. QSL Muanager WT7ASG wsent
in this photo, and the same sort of
thing happens at eyvery QSL Bureau.
Come on, gang, claim them cards!
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Is this a Field Day party? Nope,
these are some of the lowa Moun-
taineers at Assinobine Province Park:
in  Alberta, Canada, last fall. It
turned ont that hy purc coincidence
the party of 50 included five hams.
Shown left to right are WPTGS,
OLL, WSTRD, WPECN, and
\\'QNFM WOTGS is president of the
Iowa Mountaincers.




o flecont fquipment —

The TMC Model GSB-1 Single-Side-Band Adapter

SELECTABLE—SIDE-—BAND adapters have been with
us for quite a while now, ranging from those
using band-pass filters to phasing principles and
buck to filters. It shouldn’t he necessary to point
out that, regardless of the circuitry, these are
devices intended to add selectivity to a receiver

I.F.AMP MIXER 174 -19.9KC. DETECTOR
455KC. 455KC.
. BAND P, LOW PASS
O—1 i{B-Aﬁ\ ( 6BE6 Fu_rEARSS @ FILTER

make a single-side-band signal easier to tune in,

which isn’t strictly true. They appear to make

s.8.b. signals easier to tune because they have

sufficient selectivity to make a good s.s.b. signal

out of a mediocre one in the receiver, and the

tuning tolerance on a good s.8.b, signal is greater
ouTPUT

VOLTAGE
REG.

Fig. 1-— Block diagram of the GSB-1 single-side-hand adapter.

and permit the reception of only one side band
of a phone signal. In recent years their use has
become more widespread, triggered by the use
of single-side-band transmissions. Some amateurs
labor under the dnluslon that these adapters

than on one with inadequate side-band sup-
pression.

The Model (SB-1 Single-Side-Band Adapter
departs from previous approaches in one major
respect Other adapters have always been fixed-
tuned devices that were sct up to match
the i.f. of the receiver in use by twid-

dling some screw-driver adjustments,
and from then on all of the tuning was
done with the regular receiver. If the
receiver has a fast tuning rate, the op-
erator is still in for a Charley horse of
the tuning hand after a long session.
The Model GSB-1 helps to alleviate this
to a large extent by providing a supple-
mentary tuning dial that covers only a
few ke. This meuns that if your present
recciver tunes too fast for easy s.8.b.
tuning (and most of them do!). you can
do your final tuning with the (GSB-1,
which has a tuning rate of 114 ke. per
knob rotation for the lower side band
and 2 ke. for the upper. With a tuning
rate as slow as this, tuning s.8.b. is a
cinch.

A block diagram of the adapter
(Fig. 1) will show you how it works.
The signal is taken from your receiver
i.f. at 455 ke. (it can be anywhere from

¢

A top view of the GSB-1 removed from its
case shows the clean and sturdy construction.
The large tuning scale for the oscillator uses a
rim drive. The band-pass filter, the heart of
the adapter, is housed in the large can to the
left of the tuning scale.
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Fig. 2 — Circuit of the de-
tector and noise limiter circuits
of the GSB-1. Another section
of S; turns the b.f.o. off when
switching to the Am position.
RFC,, Ci and C2 form a low-
pass filter to reject the i.f. aund
pass the audio.

‘The noike limiter uses con-
tact-potcntial-biased dindes
(bias developed across the 2.2-
megohm resistors) that act as
shunt limiters on both halves of
the audio cycle. Limiting level
is less than 15 volt.

T0 8F0

452 to 458 ke.) and amplified in the 6BA6 i.f.
amplifier. This amplifier has its own a.v.c. system
which extends the dynamic range of the adapter
by permitting it to handle 4 wide range of signal
levels. The a.v.c. in your receiver can be left. on,
80 you will have quite a bit of a.v.c. protection.
The a.v.c. in the GSB-1 offers a choice of two
time constants, for fast and slow a.v.c.
Following the i.f. amplifier, the signal is he-
terodyned to a low i.f. through a 6BL6 mixer.
A scparate oscillator (6AG5) can be tuned to
either (for example) 438 or 472 ke. at the flip of a
switch, for receiving an upper or lower side band.
"This oscillator is tunable from the panel, at the
slow tuning rates mentioned above. The discrep-
ancy in the tuning rates comes from the difference
in frequencies and the change in L-to-(’ ratios.
From the mixer the signal passes into a band-
pass filter at 18 ke., and this filter is a sharp
one. It is 2.5 ke. wide at =6 db. and only 3.5
ke. wide at -50 db. From the filter the signal
goes to a 6BE6 detector, used with the

DETECTOR

>

o AF.
S S——
LVOWME AMP

+270

the tuning, side-band-selector switch (cuts the
pad on the oscillator in or ont), a.m.-s.8.b. switch
(changes detcctor connections and turns off
b.f.0.), toggles for a.v.c. on-off und u.v.c. fast-
slow, and an audio volume control (and a.c.
switch). A headphone juck is on the panel, and
loud-speaker terminals are at the rear of the
cabinet. Speuking of the cabinet, the entire unit
measures 12 inches wide by 10 high by 15 deep.
The photographs show some of the consiruction
of the unit, which is quite typical of the high
standards of TMC. Although the unit is obvi-
ously designed to be a companion unit for the
GPR-90 receiver (which has the i.f. counection
brought out to a jack), the (iSB-1 can be used
with any receiver having an i.f. uround 455 ke.
1.f. signals from (.1 to 10 volts can be handled
at the input; the audio at the “output’ terminal
is (0.3 volts for 0.3 volts i.f. input, and the audio
output from the 6AQ5 amplifier is 1 watt.

— B. G.

b.f.o. as a conversion detector for s.s.b.,

¢.w. und exalted-carrier reception, and

on a.m. u8 a hybrid detector by feeding
the signal to the No. [ (injection) grid
and turning off the b.f.o. This portion
of the circuit is shown in detail in Fig.
2, for those who might want to apply
the principle to an i.f. strip of their own
making.

The audio output of the detector
passes through a low-pass filter, to re-
move any 18-kc. components thut might
tend to overload the audio, and into a
noise limiter (Fig. 2). Audio can be
tuken off at this point and fed back to
the receiver’s audio amplifier, or you
can use the audio amplificr in the
GSB-1 and work the speaker from its
output. A 5Y3 und a OA2 round out the
tube complement. The regulated volt-
age is upplied to the two vseillators.

Panel controls on the GSB-1 include

¢

A view of the underside of the chassis
shows the dial drive with heavy flywheel and
the wiring of the unit. Coaxial line and
shiclded wires are used at several places.
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2666"&' Egm’/zmm! —cont’d

The Viking 6N2 Transmitter

Now AND THEN a picce of commercial equip-
ment comes along that is an ideal subject for
a (ST write-up, because it contains circuit fea-
tures or mechanical innovations that are of in-
terest to readers who like to build their own gear,
as well as those who are concerned mainly with
ready-made packages. The Viking 6N2 r.f. unit
recently introduced by the E. F. Johnson Com-
pany is such an item. V.h.f. men who never ex-
pect to own a commercial trunsmitter will find
that the 6N2 has ideas worth looking into.

As its name implies, the 6N2 operates on 50
und 144 Me. Designed as an accessory for use
with the Ranger, the Vikings [ and II, or the
Valiant (Johnson rigs for lower frequencies), the
6N2 may be used as the v.h.f. r.f. seetion of any
other station that has the necessary power supply

[3
3

and modulator equipment. When hooked up to
the Ranger the 6N2 requires no modifications in
the low-frequency package. Minor changes are
required with the other Johnson rigs. The power
and audio equipment of the “parent”” transmitter
are used in the operation of the 6N2. Since it
contains only the r.f. circuitry, the 6N2 is a com-
pact assembly, measuring only 8 by 9 by 13
inches in size. Its external finish is designed to
harmonize with other Johnson transmitters.

Tubes cmployed are o 6U8, a 6360 and a
5H894A, plus a 6AQS clumper tube. The oscillator
is the pentode scction of the 6US8. Crystuls in the
8-DBe. range are used, with the plate circuit dou-
bling. The triode portion of the 6U8 is a tripler,
with output between 48 and 54 Me. This drives
the 6360, tripling to 144 Me., or working straight
through on 50 Me. The final amplifier works
straight through on cither band.

The clements of novelty are the means by
which this straightforward lincup is wmade to

N ‘Lighthouse Larry, “ Bonus 100-Watt Transmitter,” G-F
Ham News, Nov.-Dee., 1955.
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work cffectively on both 50 and 14t Mec., with
proper operating conditions for all stages on both
bands. As anyone who has attempted to work out
a simple Jayout for a 6- and 2-meter transmitter
can testify, this takes some doing!

Two-band operation begins in the plate circuit
of the 6360, where coils are switched at the hot
ends of the push-pull circuit. The proper amount
of drive to the amplifier is assured by cutting in
a bleeder resistor from the 6360 screen to ground,
when the bund switeh is in the 6-meter position.
This reduces the input to the stage, and holds its
output to a point where the grid cwrrent in the
finul stage is the sume on both bands.

The band switeh is a neat trick, too. [t is
actuated by a simple mechanical linkage on the
shaft of the butterfly capacitor that tunes the

The Viking 6N2 is a compact
r.f. unit for 50 and 144 Me.
Completely shiclded and fil-
tered for 'I'VT protection, it is
housed in a metal case only 8
by 9 by 13 inches in size.

6360 plate circuit. Using a butterfly-tuned cir-
cnit, there are two Y0-degreec tuning ranges, of
course. The tuning capacitor shaft is brought out
to the front panel, where its ranges are marked
“6” and “2”, On one side the 6-meter plate und
grid coils are switched in position, and the screen
cireuit includes the bleeder to ground. This is
removed from the circuit, and the 2-meter coils
are switched into place in the driver plate and
amplifier grid, when the tuning capacitor is ro-
tated to the 2-meter side.

The final plate circuit requires no band switeh-
ing. 1t borrows an idea from Lighthouse Larry’s
“Bonus 100-Watter” ! and carries it one step
further. The final plate circuit is a half-wave line
for 144 Me., with its tuning capacitor at the far
end of the line from-the tube. The 50-Me. plate
coil is connected to the line at the point where
the r.f. voltage is ut zero for 144 Me. It thus has
no effect on the operation of the line ut the
higher frequency, and the line acts like good low-
loss plate leads at 50 Me.

Kiffective coupling to this dual tank eircuit is
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Some interesting plate circuit i

features in the 6N2 «how in this
interior photograph. Final tuned
circuit works on either 50 or 144
Mec.. without band switching. QOut-
put coupling circuit, a combination
of hairpin loop and 1-turn coupling
coil, is seen at the bend in the plate
line.

¢

provided by w combination of hairpin
loop and coupling coil that is plainly
visible in the. rear-view photograph.
The smull turn of wire at the middle of
the loup couples to the 50-Mec. tank
circuit, and the sides of the loop couple
to the 144-Me. line. Both are at the point of
lowest r.f. voltage, which is as it should*be, for
minimum capacitive eoupling. A variable ca-
puacitor is in serics with the coupling loop for
tuning out its reactance on vither frequency,
and to serve as an auxiliary loading adjustment.

The entire r.f. plate circuit is silver plated. A
novel parasitic-suppression arrangement is used
at the plate end of the line. The flexible straps
connected between the heut-dissipating connee-
tors and the tuning of the plate lines are visible
in the photograph. Soldered ucross the first inch
or s0 of these straps are 47-ohm 2-watt resistors.
These load the circuit sufficiently at the parasitie
frequency so that no oscillation is possible, yet
they have substantially no effect at either de-
sired operating frequency. Parasitic oscillations
can be found in many v.h.f. amplifier circuits if
yvou go looking for them with some care. They
‘may not always he there, but potentially they
are a lively source of TVI, and other forms of
interference often blamed on harmonics.

Kxtensive precautions aguinst TVI are taken
in the 6N2. Shiclding ix complete, und all leads
leaving the case are filtered. Even the power con-
nectors are housed in shields, as may be seen in
the bottom view. The crystals are inside the
cuabinet, accessible through a plugged hole in the
rear wall of the chassis. They urc se-

Front panel controls on the 6N2 are, bottom
row: the crystal switch, oscillator tuning, multi-
plier tuning, and the combination driver plate
capacitor and band switch.. The upper row in-
cludes the two output coupling controls, the final
plate tuning, the meter switch and the tune-
standby-transmit switch. Provisions for keyving
and the operation of an antenna change-over relay
arc made on the buck of the transmitter.

Keying is done in the cathode of the 6360, and
the keying circuit has a built-in click filter. A
6AQA clamper tube holds the final stage plate cur-
rent down when the drive is keyed or otherwise re-
moved. The meter can be switched to read the
oscillator, multiplier, driver or final plate cur-
rents, as well as the final grid current. There is
ulso an off position to save the meter from exces-
sive activity during c.w. operating,.

The maximum input that can be run to the
5894A finul stage is 100 watts on voice, or 150
watts on c.w. This will not be¢ obtainable with
the Runger power supply, which dclivers only
about 450 volts under load. Testing with the
Ranger in the lab, we got best efficiency at about
75 to &0 watts input. With the Vikings or the
Valiant, the higher voltage power supplies allow
operation of the 6N2 nearer the maximum ratings
of the tube. — K. P.T.

lected by a switch on the front panel,
which also has a position for v.f.o. in-
put. The meter on the front panel is
housed in & metal container.

¢

Shielding and compartmentation
of the 6N2. ¥Final amplifier stage is
at the upper left. Note that power
cable connectors are shiclded. Crys-
tals, upper right, mount inside case.

4
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BY COMMANDER J. J. ZAMMIT,* USNR, WSHKP

RLD ATTENTION i8 focused on the Ant-
SXI arctic hecause of the simultancous resi-
dence there of representatives of many
nations for the International Geophysicul Year,
in the intercsts of science. The simultuncous pres-
ence of twelve nations in Antarctica is unique in
history. In support of the Amecrican scientific
contingent in the Antarctic is the Navy’s Task
Force 43 operating under the code name, “Op-
eration Deep Freeze.”’

In connection with this project, umong the
noteworthy accomplishments for smateur radio
in 1956 were the re-cstablishment by the U. S.
Navy of amateur radio operations in Antarctica,
the liberalizing by the Navy of a long-standing
policy prohibiting amateur radio operations
abourd naval ships, and Arctic to Antarctica DX
for the first time by radio amateurs aboard a
naval ship and by amateurs aboard Strategic Air
Command aircraft, with the Navy's umateur
stations in Antarctica.

The Navy activated amateur stations KC4USA
at Little America, KC4USV at the Naval Air
Facility, McMurdo Sound; KC4USB at Marie
Byrd Land; and KC4USN, South Pole, during

* Head, Naval Reserve Liaison and Informational Serv-

ices, Office of the Director of Naval Communications, Chief
of Naval Operations, Washington 25, D. C.
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1956. During 19567, Navy amateurs will be op-
erating KCH4USK, the Knox Coast Station;
KC4USH, the Cape Adair Station; and KCi-
USW, the Weddell Sea Station, for a total of
seven amateur Navy stations in operation in the
Antarctic when Operation Deep Freeze 11 ends
and phase I11 begins. During phase III the Navy
may activate even more amateur stations in
Antarctica.

Without the Navy’s amateur stations in the
lower latitudes, personnel of Operation IDeep
Freeze in the Antarctic would be shut off from
their fumilics. The Navy’s amateur stations in
the Antarctic are taking over the functions of
ships and aireraft, which usually carry mail to
service men but which cannot operate in the
polar regions during the long winter night. The
purpose then for the growing number of amateur
stations in Antarctica is that of performing indi-
vidual service for the personnel of Operation
Deep Freeze and their families and relatives.
Therefore, U. 8. Navy radio amatcurs and U. 8.
amateurs located stateside are making 4 major
contribution to the success of the historically
unique operation by making it possible for South
polar personnel to keep in stateside contact
through any of the 150,000 amateur radio sta-
tions in the U. 8. In that connection, more than
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3,000 messages werc handled by KC4USA (Little
America) and KC4USV (McMurdo Sound) dur-
ing Operation Deep Freeze's first Antarctic
winter, February to October 1956.

The idea of an amateur radio communication
team composed of the Rudio Amateurs of Greater
Syracuse (RAGS), New York, to handle the
personal messuges of the officers and men of the
Navy’s Operation Deep Freeze was conceived by
Kenneth W. Thomas of Syracuse, coordinator of
the American Red Cross Amatcur Radio Morale
Message Service. By November 1956, RAGS’
organized message traffic reached a total of more
than 2,000 messages. The American Red Cross
guarantees delivery of all messages received by
the amateur radio link at Syracuse through 3700
chapters and more than 4000 branches in the U. S.
Thus Navy hams in the Antarctic, and hams
stateside, and the American Red Cross together
arc bridging more than 8000 miles with a two-
way radio service which brings personnel located
at the South Pole continent into direct contact
with families and relatives in the United States.

Navy radio operators in Antarctica recognize
the world-wide amateur intcrest in Xing the
South Pole regions and strive to satisfy. Using
single side band, a.m. and c.w., radio hams are
getting an opportunity to get through, and some
of them arc. The Antarctic amateur stations have
been receiving and transmitting on the 80, 40, 20,
15, 11 and 10 meter bands. While side-band
emission has been employed in the majority of
amateur communications activity to date, as
more amateur stations are set up in the coming
year, a.m. and c.w. operators stateside will have
equal opportunity for Antarctica contacts. In
fact, it is hoped that at least one KC4 station will
be able to devote much of its time to Novice
band operation.

During 1956 Arctic-to-Antarctic DX was also

From the ham shack
located in the com-
munication building,
Audrey  B. Garrett,
RMC. USN, operates
KC4USV.

(lJ. 8. Navy photos)
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achicved by WITWT/KL7, the U.S.S. Eldorado
(AGC-11), and KC4USA, Little America, when
WIRUK at Glenview, Illinois, moved WOTWT
to KC4USA’s frequency in the 20-meter band
and arranged for the contact which resulted in a
solid 20-minute QSO. LTJG Dan G. Haney
USNR, WOTWT, of Minneapolis, who wus the
only licensed amateur radio operator on board,
handled all amateur activity when not engaged
as clectronics ofticer of the Eldorado. This historic
radio amateur “first” was accomplished as the
result of the Navy’s liberalizing its policy of pro-
Libiting radio opcrations abourd its ships by per-
mitting radio amateur stations in some ships that
are on isolated or unusual duty when security
requirements are met and when the ham stations
are manncd by members of the ship’s company
who are licensed amatcurs and the ham stations
und their operations meet the requirecments of the
FCC. On vesscls engaged in normal operations or
training, however, due to the unusual number of
tactical communications and radio navigation
systems in use, amateur operation is usually
found electronically incompatible. .

Another “first” for amateur radio was direct
radio and voice contact for a total of more than
ten hours between KC4USA and KC4USYV in the
Antarctic and WOCXX aboard a Strategic Air
Command VC-97 Strato-Cruiser over northern
(ireenland near the North Pole.

The yeuar 1956 brought increased prestige for
hams and world attention was focused on their
usefulness. In Operation Dcep Freeze, both the
Navy and the amateurs share the credit. From
all indications, 1957 will be an c¢ven bigger year
for America's radio amateurs.
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Keeping Your Station Log

Suggestions from Three of the Headquarters Staff

be used in keeping a log of amateur station

operation. They do specify certain items that
must be eutered, a list of which can be found
in scction 12.136. If you have a written record
of just those things, your log is legal.

But that record won’t tell you much. It won't
tell you, for example, where the station you
worked was located, what signal reports were
exchanged, what vou were using for a trans-
mitter, receiver or antenna, what he was using,
his name, QSL information, or any of a number
of other things you will wish you could remember
in vears to come a8 you leaf through your old
log books in & reminiscing mood.

The station log can be more than just a
legal requirement of FCC, as we shall attempt
to point out. 1t is a written diary of your amateur
operation and should include everything that
will be of interest to you in years to come, of
which the required entries are just a small part.
When wus it that vou installed that new rig?
What were the dimensions for that extended
double zepp you used in ’51? What kind of a
score did you rack up in the S3? What was your
message count in December of 1954 when you
handled all that Christmas traffic? These things,
and more, will be in your log if you put them
there. So all you have to do is figure out what is
of most interest to you, then devise a log form
that will fill the bill.

Log-keeping has room for display of much
individuality, just as do QSL cards. We've scen
some that are so sloppy that even if you could
read them they are impossible to understand,
except possibly by the operator who made the
entries; and others are as neat a8 a pin. every-
thing in perfeet columns, legible (sometimes
typed) and complete. Your log reflects your per-
sonality.

Methods for keeping logs are

F(:c REGULATIONS contain no specific form to

WIDX Says. . ..

The log form I use was cooled up some years
ago by W1JMY and me. We got interested in the
general subject of logging procedure, had a
few skull sessions, designed a couple of proto-
types that showed up some faults, and finally
came up with the log form shown on this page.
I’ve been using it ever since because it suits my
needs fine and it doesn’t waste very much paper.

The four columns to the left of the double-
ruled vertical line contain the essentinxl data
required by the FCC. There are four column
heads in pureutheses (date, frequency, emission
type and power input). These ure entered once,
on the first line of a page. When there is a
change in one or more of these entries, u separate
line is used for the entry or entries. For ex-
ample, when a new page was started on Nov. 13,
the rig was on 7-Mec. c.w. with 100 watts input.
(For contrast 1 make these entries in ink, but
it isn’t essential because the nuture of the entries
distinguishes them from the other types of entries
in the same columns. W1JMY uses & dime-store
rubber stamp for the date — it's very nealt.)

K2FL was called at 0005 (I usc the 24-hour
time system) and the ending time shows that o
QSO resulted from the call. The signal reports
and “remarks”’ further indicate this, but I don’t
always make these non-required cntries. Ten
minutes after finishing with K2FL, ITIAGA was
called but no QSO resulted, as indicated by the
absence of an ending time. Some ten hours later
WOIZYD was called and worked, and the log
shows that WIBCC called me when the QSO
with the W9 was completed. A C{) sometime
after finishing with the W1 hrought no reply. A
shift to 14 Me. and 2 CQ DX brought no answer.
(This was one of my better days!)

fear 1956

ar varied as designs of QSL cards.
Seldom will yon find two uma-
teurs who do it the sume, even

(FREQ)

causn | cannen

 TiMe
(B¢, TYES) | (PWR)

HAEMARKS

5y

though both use the standard
ARRL form. As long as you meet

FCC requirements, the method

und form used are up to you.

Our purpose here is to describe
rome different methods in use;
uot necessarily to suggest that
you adopt one of them, but just
to give you some ideas on the
subject.
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One of the current problems in log kecping is
that presented by the round tubles that quickly
develop on s.&.b. An example of how one is ie-
corded in this log form is shown in the entry
for Nov. 14. Here the date and emission type
(A3a for s.s.b.) are entered; the band is still
14 Me. and the power is still 100 watts. WIAAO
was raised on the first call at 1530; presumably
he had just called CQ. K1AHS called in at 1535,
followed by W2AQT, WIFEQ and WIPH at the
times shown in the first column. KX1AHS pulled

out at 1610, and W1DX signed out, or the round

table broke up, at 1620, as indicated by the sev-
eral similar ending times. (Kveryone was loud
and elear that day, and no signal reports were
recorded.)

In a contest, log keeping becomes a bit of
a chore, but 1 have found the form shown here
to he quite useful. Sweepstakes records, for
example, can be kept as shown in the entries for
Nov. 17. The ending time entry is based on
the assumption that during a contest the ending
time is in the same minute a8 the beginning time
or not more than a minute later (and a statement
to this effect is recorded in my log), and the
QSO Ending Time column is used for recording
the transmitted message number. The only other
required information for the contest is the signal
report, and that goes in the usual column. For
example, the log shows that I started the second
weekend of the Sweepstukes on
40-meter c.w, At 1805 I raised
WI1AW and received his NR402
589 CONN 1806 NOV. 17. 1
gave him my NRI1 with a 599
and a time of 1805. (When it
comes to sending in my contest
score, I'll ill in my call and scc-
tion as required, but there’s no
nced to put them in the log.) 1
was getting out like erazy just
then, because W3WKX called
me right after that and I gave
him my NR2 with a 579 and a
time of 1807. He gave me NR310
579 BPA 1807 und the date.

ords and carbon copies of the letters and bills
of lading involved, and no effort is made to keep
that specialized and classified information in the
log book.) :

In my opinion you should be able to look back
in your log and find out what kind of equipment
you weére using at any given time. To this end
1 record sume notes on the unprinted left-hand
pages. of the log, describing the gear and any
changes or observations. (I’ve always promised
myself to include some photographs some day.)

It shouldn’t be necessary to add that the
other legal rcquirements for log keeping — name
of operator and location of station — are written
on the inside cover of the log. Guest operators
sign the log in the “Remarks” column.

And Now WIVG. . . .

The conventional log with one QSO to a line
is good; in fact, it’s probably the best for general
operating. However, as the time spent at W1VG
in chasing DX increased, 1 became more fed
up on trying to keep track of stray pieces of
paper with addresses on them and of not having
enough room in the log to record other informa-
tion I wanted to keep handy.

The nced for plenty ol writing space resulted
in a loose leaf log which I've heen using for
quite & number of years. Let's look at a typical
page. The one reproduced here discloses that

Flushed with success, I called
W4KFC but he didn’t come
back. (When Vie doesn't come

back on the second weekend of a

Sweepstakes you just haven’t got
it, so thut's the last entry.) Other

types of contest logging can be
handled in the siune general way,

depending upon the required

exchanges.

A log isn't much good unless

you can cheek to sce if you have

sent o QSL or not. T use dots
outside the right-hand edge to

indicate (QSLs; the right-hund
dot shows I’ve sent u card, and
the left-hand dot shows I've re-
ceived the precious pasteboard.
(Of course DX QSLing is a study
in itself, requiring cluborate ree-
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“although 'one of the QSOs_.on the evening of
.QOctober .10th was ‘on 28 Mec. &nd another on
7 Me., 1 had been doing some tiining around_ on
= other bands. The notes.on EL2G und on KGIAW.
.show listening on both 20 and 15 meters, -Un-

successful calls were made on 20 _and 10, (In=

cidentally, 1 have not heard "EL2G -Since —
but if I do work him I won’t have to _keep the
line-up waiting whlle he nges me his name
-and QSL directions).

Not all QSOs are _the same old exchange of
reports ard “Dr OMs.-It was interesting —
to me, at least —-fo ledrn that. KA2KA had
ﬁ recelved only one”'W1 card and was using 'a
“hand rotated beam that he ‘was inclined to
leave in one position. for & while, Sonietimes
notes are made on the other fellow’s temarks,
At other times cverything the DX station says
is copied in.the log.

The printed part of the Iog sheet l.S for data

=required by FCC plug other information T like
to keep. The check mark after QNI shows a
card was gent, while the 14 Ic. tells me that ]
“had worked KA2KA on 20 meters, The 7 Mec.
“QSO with YU3EU made it four hands with Val
and the check mark indicites that a card was
mailed. I like to. know the antennas used, too,
and the other fellow’s namie. “P.(.8. mexais the
Triple (lobe Spanner beam while G.P. ‘stands

for the Premax ground plane, It’s a kick to thumb

through sonie of the old. log ~sheets. Here's
~LASOF’s description. of a va of spnng weather
“above the Arctic Circle when we wére recavering
~from New England’s worst ice storm. -Back a
few pages s a_8succession of .daily notes that
JA3AB was coming through on 10 meters when
the band ‘was otherwise ‘dead.The low. power
nsed by some of the Europeans is néticed: OZ7TE
— 8 watts, ‘OY1R and GC3HFE = 12 watts,
PAQUZ —26 watts, for &xample The I)L/L}x
boys promised to V\rlte up.“the (‘chdltlon for
AQST, T sec.”Ah, hereif. is == my 100th country
“on 21 Me., at last: ZP6CR, complete with name,
“address and promise to QbL Yeah, but my card
came back ““No reclamodo eii_listo’"

This log with its. two. QSOs per pdge is not
well suited to contest operating, g0 another
type is used during ‘those hectic.periods, The
form was designed for the Sweepstakes because
more information is required for . that .contest
than for most. However, it. can be used. for other
.contests as well. The page shown here is {rom

--the 1956 DX Contest.

It might be asked why the log sheet pmvxdes
only two (JSOs per page, a twelve to two ratio
of calls to QSLs. The_reasoni§ simply that the
going at W1VG is pretty rough sometimes. No
doubt the Kw. boys should. print three QSOs
per page ahd leave four lines for iinanswered
¢alls, but for. most of ns_in the 150-200. watt

¢lass that would be the height of unwarranted
‘optimism,

1 ﬁ1equ1rements
“from fellows who. want_to_know just how.to

Hazicfy Tips From WIBDL. . ..
The Editor hag asked me_to.put down some

notes on how T use the "Lengue log. My log,
- first, of . all,
~tmust bhe bound since “looge leal versions are
-searcely “better than scraps of paper when it

‘must, menf FCC requu‘ements It

¢omes to “the possibility of. losing pmt of _an
essential record. or. getting the order of the
pages mixed np. log h:is to serve ‘me hoth
for_periods’ of (‘d.Slld.I operation in which T want
to record a lot of the information “sent and

Sreceived, make antenna tests or compare {rans~
-mitters, or in other penods o record contacts
-in_more rapid succession such us in contests,
“The ARRL logs have the big advantage of lying
“porfectly flat_to write on, and.the form I8 pre=
“ruled to make it “easy

for_the. general “worker,
like voi and me, to keep-a pood FFC log. Tog
keepmg in any {og can be made easy by putting

~the eritries that change in the columns and cover-

mg non-('hangmg items by the statements cov-

~ering -call, vour name (opemtor) and “brand
“of time for the whole hook, A Novme who can
‘work biit_one band_and power can certainly

group such information and cover it by a state-

‘ment Instead of repeated entries. But_as he
frows in amateur stature he will ind the need

for some system and tniformity, and eolumns
for these entries. He may end up with o neat
shelf full of the familiar ARRL standd.rd log

=-books, even agat WIAW!

Getting back to. my personal log, it’s.a very
simple hstmg of all calls and QSOs. The ARRL
logs ¢an be made to meet s variety of. user’s
Most questlons we Teceive. are

handle ‘such simple” pomts as_logging "3~ CQ.
S0 in the sample logging presented I first show
how it is when 1 send a CQ and work z station.
1 have. to_put down the endmg timeé of ..the
QSO on the LLLtc e

0905 CQ - Tk 21.1 A-1 120

0906, x I&()\\\ et A 0043

My next, example gives the type o elltﬁty when
T_tune for the other fellow and answer his CQ,
Whlch doesn’t_have to be [og red.,

1218 KG\\\ x 7oA 90

He _didn’t. answer the eall, “80_ there 18 mo
Q80 and no ending time, MY Q. must_be en-
tered whether there are any replies or not (also
any OSTs or addressed one-way transmissions).
You cdirt log “heard”.items like the other fellow’s
CQ.if you have a mind to. But FCC is intérested
only in_yod Sta.tlon transmissions. Unless  it’s
some rare. 1IN orsa station I want to come
back “to I would not normally use the log for
recording stations’ heard, though with notation
a8 to the dinl sctting .and fime of customary
operation I do have rich éntries. An X g used
throughout, wherever my own. ¢all appears == ag
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stated with the other recurring data. I probably
keep more detailed notes than most amateurs.
My “opposite’ pages contain monthly message
tallies as sent the SCM, also ARRL field notes as
received in LO Party QSO0s, antenna tuner data,
FMT results, and antenna s.w.r.-vs-frequency
tabulations.

Visiting c.w. operators have to sign my log
(12.136b) in the Other ldata column if they
operate my station; if another person speaks
over the mike and I sign off and throw switches
I have to record the names there myself.

My logging is on the principle of mecting
FCC rcquirements using the ARRL log and for
contest purposes making running entries in a
contest log as I go along, thesc showing all
the SS preambles or number exchanges, signal
reports, etc., that may go with a given test.

The next e¢xample is right from my log and
shows reporting in a traffic net. I'm not the NCS
but a net member reporting into the Connecticut
net. 1 have a couple of messages on the hook to
he moved. One is to a chap way across the coun-
try; the sceond is for relay. I got it off another
net and it’s for another Connecticut eity.

The log spells it all out. The NCS (W1CUH)
calls the net (CQ CN) on the dot at 1900. As
a heard-only entry and not s transmission I
could skip this a8 an entry or put it in, if I
like. All my other entries are 4 record of stations
I transmitted to. Each requires and gets one line
in the log.

1903 WICUH x

1 have called in, sent my traffic list (1 thru,

1 Norwalk . . . not logged information) briefly
"and have been stood-by until more stations
have answered on roll call. All through the net
session I'll be working with the NCS. Therefore
no entry will be put in the Fnding Time column
on this line until the net closvs or I'm excused or
dismissed (QNX, QNO) earlier.

Five stations report in their turn and I jot
the calls down at the right. This is not FCC-
required. It just helps me to know who is around
and fills out the interesting picture of who has
what for where. Should I be an alternate for
the NCS (control station) spot, this would be
vital information. Now four minutes have elapsed
and W1CUH directs W1IUC to take.my Norwalk
traffic.

1907 x W1IUC 3.640 A-1

150 1910

The 1910 ending time is put in when I sign
with W1IUC. As 1 enter the handling data on the
traffic I always log the traffic count (with the
station just worked) on the same line (l-rel;
1-orig). This expedites my count (for SCM report
card) at the end of each month. After pausing
several minutes during which other stations on
the net are busy with traffic, as directed by the
NCS, I'm told by WICUH to call W1KYQ who
has indicated one for my direction. This trans-
action is to take one for another local amateur.
The situation requires a delivery copy, so the brief
but complete record, showing the message count
is entered:

1917 WIKYQ x 3.640 A-1 150 1928 1-R, 1-D

Just four lines record my work, although there
may have been twenty stations in and out (but
not working with me) in the course of the net
operations. After ending with W1KYQ, I sat in
until WICUH dismissed me at 1934, which time
wag then entered opposite the NCS’, call. Mes-
sages arcn’t ordinarily written into a log, but
copies kept together for at least a year (the
FCC-required time). In periods when I'm a
vacation mobile 1 have used the Data column
and opposite pages as a convenient spot to
write messages with the ussurance that in a
bound log they wouldn’t become lost. Copies
of all postal cards 1 send FCC offices about
more-than-48-hours-away-from-home mobile itin-
eraries are kept on my opposite pages too. Each
ARRL log has another feature 1 use that'’s
not in the dime store notebooks —--a numbers-
list for consccutive numbering of traffic. This
vellow CDD Form 3 has on its other side the
list of numbered-text messages, invaluable when
I have to complete the delivery of ARL~texts or
pick one out.

The [eague also has created a miniaturized
version of the radio log. The Minilog provides
a pocket sized and yet legal version for logging.
I've used these some; they’re kept just as de-
scribed for the larger log. However, 1 personally
much prefer the larger log for my mobile work,
for I like the room for copious notes (my antenna
loading data, to write in messages, etc.) The
ARRL experience with the Minilog is that it
fills a necessary place. [t is equally in demand
with its big brother and ideal for abbreviated
notations. It goes in your pocket, or in the car
pocket, instead of under the seat where I keep

the big log version.
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Another teuser sent in by W1HJL looks so sim-
ple you should get it right off the hat. Just be
sure that the answer yvou get is the right one!

The question: The resistor shown in the diu-
gram is the couventional slider-type wire-wound

A

adjustuble resistor. The slider is in the center of
the resistor. When connected as shown, what
value of total resistance must be purchased to get
25 ohms between points A and B?

— s o m——

The answers to last month’s Quist Quiz consist
of polarizing the rclays by placing a magnet at
the base of the relay cores and using batteries of
different polarities, as shown in the sketch. The

Magnet

|

svstem will work even with sensitive relays in
which the magncetic path is almost completely
closed, although only over a small current range.

FEEDBACK

The tuning capacitor, (';, in W6LSB’s 2-meter
amplifier (Oct., 1956, p. 41) has 2%3-inch diam-
eter plutes, not 1!4-inch us stated under Fig. 1.

Tn the Transtormerless Bualanced Modulator
(page 42, February) the value of 'y should have
been given as 0-25 wuf. und the capacitor should
have been shown adjustable.

WOARLE points out that there scems to be
something wrong with the cireuit (Fig. 4) that
appeared on page 59, in -February. And he is
right. The reetifier filament — either Pin 2 or 8
-— should be econnected to ground.

NEGATIVE FEEDBACK

In the “Monimatch,” October, 1956,
in the ‘“Monimatch Mark LI, February,
the resistor valucs 2y und Ry are correet.
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25 Years Ago }

this month
=

March 1932

. . Featured in Q8T twenty-five years ago was a low-
power single tube transmitter for the [60-meter band.
deseribed by Geurge Cirnmmer. The technical discussion
wag supplemented by a dissertation on the wdvantages of
c.w. on 160, partienlarly for beginners.

Another technical article described the construction
of a one-tube superregencrative receivers in a ecigur box,
and still another discussed the elimination of interfercnce
caused by cleetrical equipment.

.. . Jim Tamb gave sowe info on the new phone regs
and gave some technical hints on using the various new
bands. This was followed by a K. B. Warner article on
bow to get a license for “unlimited’’ phone operation.

. Dellenbaugh and Quimby discussed the first filter
choke and its effect on regulation and smoothing, while
WYERU gave forth with a very interesting story entitled
“The Old Timer Ilangs a New Sky-Wire”, This latter
article gave suine good technical info in a style which was
caleulated not to scare the reader away.

An interesting Stray wus contributed by WI1BTE,
vrho ‘ulmzc-;tn «d keeping a IDX tally not by wmerely listing
the number of different countries worked but by also
summing up the total number of districts {or prefixes)
worked. Tt was, at the time, a new approuch,

. The League's QRSL-card forwarding service was
having growing pains. (landled at that time entirely by
the LIq. staff, it had gotten so large that effective in April
of 1932 we had to establish the policy of no longer handling
SWL ecards.

. . . In March of 1932 there were vleven Jieensed opera-
tors listed as being on the iq. staff. Today, twenty-five
years later, we find 28 listed.

Silent Keps

T 15 with deep regret that we record
the passing of these amatecurs:

WI1ARC, Horace K. Hentz, West Harwich, Mass,
WI1GUK, Lloyd £. Hosmer, Ciroton, Conun,
W2LJ, Leonard J. Yuhl, Floral Park, L.I., N.Y.
WIRAKF, Marvin W, Shellbamer, Tamaqua, Penna,
W3OTE, Glenn . Michael, Red Lion, Pcnna.
W3TJY, Clair L. Swank, Jacobus, Penna.
W3UDQ, Frunk B. Martin, Nurristown, Penna,
W {UIF William M. Mulgrew, Carlisle, Penna.
E! L. Lee Brigmau, Kannapolis, N. C.
W4KCEK, Pedro Rodriguez, Orlando, Fla.
WATZD, Thomas M. Blackburn, Sr., Knoxville,
Tenn.

>GLP, Charles B, Kindred, San Antonio, Texas
WASJIE, Truman M. Covey, Brownwond, Texas
WAITI, Tim Quinn, Jackson, Miss.

WGECNF, Paul C. Hanger, Beverly 1ills, Calif.
WHEHB, Lewis B. Malette, S8anta Monieca, Calif.
WGERU, Roy R. Wullace, Ventura, Calif,
W6RIA, LeRoy Knass, L.os Angeles, Culif.
WO6VTW, Alexander V. Baird, Pasidena, Calif.
WN7DMV, I'red k£, Butt, Portland, Oregon
W7UY4, Jumes L. Herron, Phoenix, Arizona
W8CVZ, Floyd J. Kinnaman, Fostoria, Olio
WaKYJ. William A, Mewha, Wellsburg, West Va.
WOAKDM, John (. Kaston, Humboldt, Minn.

OST for

. a e




=

o‘.ﬂ-.:l|l|.|muuumlmmull i ,,,mlhll.mh
650 5925

0

l!llm,e

10,000~ 10500 ' 2{000- 2?poo/;

CONDUCTED BY EDWARD P..TILTON,* WIHDQ

What is a “contact?”

This question is almost as old as amateur radio,
but we still huve no absolute answer. If A calls
B, and B replies and is heard by A, is that 1 QSO?
1t might be considered as such, if we lose sight of
one fundamental fact. As amateurs we ure pre-
sumed to be engasged in communication. This im-
plies exchange of information, not just identitica-
tion of one another.

Thus, a reasonable definition of a QSO, for
amateur purposes, would scem to he an exchange
of useful information. Otherwise, why communi-
cate at ull? Mutual exchange of information has
become the hasis for determining whether a
contuct has been made, and it has served this
purpose well in ull sorts of situations. It is the
basis for awards issiied by ARRL and all other
amateur societies.

The minimum exchange for two-way work to
be considered a contact has been fairly well
standardized on a two-stage procedure: positive
identification of calls at both ends, and the com-
plete exchange of signal reports. The latter is
about the shortest item of information that can
he transmitted between two stations that will
have uny meuning at all. The form varies with
various operating activities, but the basic idea of
mutual exchange remains in all.

The reason we go into this here is that the
question arises frequently in marginal forms of
v.h.f. communication such as meteor-burst work.
Here the additional point of total time involved
enters the picture. Should there be a time limit
for the completion of the exchange? Could you
start this morning, get part of the information
‘through, and cumplete the exchunge tomorrow,
or next week, for exumple? Is it reusonuble to
spread the exchange over a period of a couple of
hours, when only the busic clements of a QSO are
involved?

The answer to these questions is bound to he
arbitrary, to sume extent. We must have some
sort. of standard. Here is the one we have set up
for marginal communication, to determine
whether or not a QSO has tuken place. We fecl
that it may well be applied by v.h.f. men in judg-
ing their own efforts and results.

First. the basic minimum of identification and
exchunge is n must. You call. ‘The other fellow
answers. If you positively identify him, and estab-
lish that he was coming back to you, you send a
signal report. (More on that later.) If he gets the
signul report, he then sends you one. 1f you get
xt vou send “R.” If he gets bhe single letter, hb

*V.H.F. detor. QbT
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also sends “R,”” and the QSO is over, us far as the
elaim for a contact is concerned. There is no
obligation to hear or send closing 73, or SK, or
confirmation of either of these items. You send
the SK, of course, as the indication for other

WHFLW,
WAUME, ..
W40XC. ... .41
W4DJO.
W4NH

C

W47BQ .
W5VY......

WS5KEXN
W5EX7
W5HEF
W5NBJ. ... 3
WSZVE.....

WBWNN....

6
.16
.15
JA]AIIH 5

alls in bold
face are holders
of special 50-Me.
W AN certificates
Hsted in order of

W3AMO, X
w3uQJ..... 28

\V4EQI\L L AT award numbers,
W4FBH. ., .. WRCMS Others are based
\\41 NG WBOJN. on unverified

W4Crz, WSNQD. .., reports,
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listeners that you're through, but you don’t have
to exchange SK’s!

How the exchange is made can be arranged to
suit vour own operating preferences. If it is
handled in random fashion it may be a very long
drawn-out matter, in ineteor-burst communicu-~
tion on 144 Me., or even in ionospheric-scatter
work on 50 Me. Precise timing of transmissions
at each end expedites the exchange no end.
Using clocks checked carefully against WWYV,
you call the first minute, or whatever prearranged
period you prefer. If your co-worker on the sked
heurs you, he calls for the next period. If you
identify him calling you, you reply with the signal
report. If you haven’t identified him completely,
you call again. Assuming that you did identify
him, and sent the report next, you keep sending it
every time it's your turn, until you hear him send
a report. If you copy the report, you send the R.
When you heur his R you've got vour new state,
ARRL scction, or whatever.

What kind of signal report? Go through the
meaningless RST, if you like, but we suggest the
S-code for metcor-shower work. This means
something, if used properly. S1: short bursts,
with no copy. S2: bursts long enough to identify
at least individual letters, and up to 5 scconds’
duration. S3: bursts of 5 to 15 scconds. 4,
fairly rare in metcor-burst work on 144 Mec.:
15 seconds to 2 minutes. 85: 2 minutes or more of
solid copy. Lest the inexperienced be dismayed
by this reporting system, let it be said that plenty
of good meteor-hurst contacts have heen made
with nothing better than 83 reports. A lot of
information can be sent on c.w. in bursts of 5 to
10 secands.

Note that R has no place in the signal report-
ing. It is rescrved for the “RRRRR R R —"
you’re going to send to indicate that you have
copied the necessary information.

A variation of this form is often used in iono-
spheric-scatter work on 50 Me. Here the duration
of bursts is longer, and they are usually super-

imposed on a very weak steady signal. So an RST
is sent, with the R indicating the percentage of
time the signal is heard. R1: up to 20 per cent.
R2: 20 to 40 per cent. R3: 40 to 60 per cent. R4:
60 to 80 per cent. R5: over 80 per cent, or “in
solid.”” The & part of the report is the maximum
strength observed, on the usual S scale. The T
is as in the conventional RST system.

Sounds complicated, but it isn’t when you get
the habit —and it i8 an informative report.
So is the S system used in meteor work. Either
kind of QSO certainly qualifies as such, in that it
provides a useful exchange of information. Either
meuns far more than the 19X man’s standard
579, given to a 14-Me. rare one — when the latter
is probably working six other peuple!

How long? So long as it i8 a continuous effort,
only the endurance of the two participants mut~
ters. Many acceptable claims for new stutes
worked on 144 Me. have buen made on the busis
of work that took two hours or more. We've had
no instances of anyone counting part of an ex-
change from oue day and another part the next,
but if that should come up we'd feel required to
turn thumbs down!

The role of the tape recorder? Recording for
demonstration later, and for posterity, is fine.
We're all for it. But if you have to play back a
recording to sce if a contact has heen made, you
haven’t made one. You must copy information,
and know that you've copied it, before you can
truthfully send the “R R R R R —" that will
conclude the QSO.

Here and There

One day recently an impressive package was delivered to
ARRL Headquarters through diplomatic channcls, for for-
warding to Bob Cooper, K6EDX, Fresno, Calif. Nestled
in a beautiful plush case was a three-inch silver medal, and
accompanying it a handsome scroll in Japanese, reproduced
herewith. e quote from the covering letter:

“With the remarkable development of amateur radio
equipment in recent years, two-way communication between
Japanege aumateur stutions and overseas stations has greatly
increased.

*The Asahi Shimbun Press wishes to juin the Japanese
Amateur Radio League in congratulating those amuateur
station operators who first made contact with Japanese
amateur stations via 50-Me. v.h.f.

“The Asahi Shimbun Press takes great pleasure in com-
mending Mr. Robert W. Cooper, 4832 North Fruit Ave.,
Fresno 5§, California, United States of America, K6EDX,
for his achievement in making first contact from America
on October 28th, 1956, with Ar. Masunobu Goto, 12-4
Takagicho. Aoyama Akasaka, Minato-ku, Tokyo, Japan,
JATAUH.

**The Asahi Shimbun Press deems it an honour to present
Mr. Robert Cooper a medal in commemoration of his
achiecvement.

Nagataka Murayvama,
(hairman of the Board of Directors
‘I'’he Asahi Shimbun, Tokyo, Japan.'

¢

Bob Cooper, K6EDX, Fresno, Calif., who made the
first 50-Mec. contact between North America and
Jupan, with JAIAUH, Tokyo. At the time of this pic-
ture, Bob was driving a home-buiit linear amplifier
with a Communicator on 50 Mc. This has since been
replaced by a kilowatt final stage, plate-modulated.
Antennas ave various stacked and long Y agis, mounted
85 feet above ground.
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Beautiful silver medal
awarded to K6EDX by The
Asahi Shimbun Press and
the .lapanese Amateur Radio
l.eague, in honor of hirs his-
tory-making 50-Mc. QSO
with JAIAUH. Secroll mJapa-
nexse details the event.

¢

A fine, friendly gesture, cotnmemorating
a significant event — the tirst v.h.f. com-
munication betwcen the econtinents of
North America and Asia, as wcll as be-
tween vur two countries.

The year 1956 eunded in fine style for
W30J0, Washington, D, (%, Dece. $lst
brought Rick the long-awaited contact
with Nevada. W7J1.V, und he is now the
proud holder of special 50-Mc. WAS
Award No. 19, the first W3 to make the
grade. Only W4 and W8 now have no
representatives in the bold-face listings at
the top of our 50-Me. WAS box.

The first official reporting period of the ARRL—IGY
Propagation Research Project (sce September, 1956, QS7")
came to a close Jan. 15th. The pile of reports already in
hand at this writing is most gratifying. And interesting, too,
for what a mass of information they cuntain! They show
pusitively that there never was a Junuary quite like this one.
Only on the 10th and 12th was no DX obrerved on 50 Me.
in the first 15 days. Both sporadic-# and £'2 DX were worked
on Jan. Ist. 3rd, Gth and 13th. ¥2 DX was worked, also. on
the 2nd. 4th, 5th, 11th, and 14th, and sporadic-# on the 7th,
8th, 9th and 15th. There was a touch of aurora un the 9th,
though it was caught by only a few ubservers.

Marginal forms of communication, including meteor
bursts on 144 Me., tropospheric and ionospheric scatter,
back-scatter and transequatorial scatter on 5¢) Me., and
moon-bounce on 144 Me., are represented. A quick scanning
of the reports shows:

KL7VT, Summit Alaska, heard or worked on 50 Mec. a8
follows: by W8SSO, Wyandotte, Mich., 1/6, at 1619 EST;
by WOJFP, Milwaukee, 1/3: by WSOJN, Akron, Ohio, 1/6,
1630 EST; and by W9ALU, Metamora, Ill., and W8CMS,
Newton Falls, Ohio, 1/7, around 1640 EST. W6VDGQG,
Redwood City, Calif. hearing K6GTG, Arlington, Cal., on
the latter's carly-morning scatter tests (see Ieb. QST
page 72) on what appears to be metcor bursts, despite
the relatively short distance, 350 miles. W4HJQ, Glendale,
Ky., heard VP7BI, Bahamas, Jun. Ist. W4HHHK heard
W7UFB, Casper, Wyo., Jan. 3rd. VE1EJF, near Halifax,

N. 8., heard and worked many western stations on days
when even the W1ls heard littie or nothing. TG9JW, Guate-
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mala, heard bursts from Panamanian station on 49.85 Mec.,
1712, Jack takes the honors for the first transequatorial
scatter of the IGY project: reception of LUs the yame day,
around 1920 CST. LUIMA, Mendoza, Argentina, reports
that the major sporadic-% season started about a month
earlier this year, December 3rd, compared with January 1,
1956.

W2NLY, Metuchen, N. J., sums up results of his first
144-Mec. moon-bounce tests of 1957. Jim sent pulses 5 sec-
onds apart for about 20 minutes, beginning at 2009 the
4th, 2106 on the 5th and 2300 on the 7th, He was able to
hear his own echoes each test period. 12, 10 and 5 per test,
in that order. They were sume 3 db. over the noise level,
with reception marred by heavy ignition interfercnce.
W3GKP, Spencerville, Md., had a running score on his
reception of W4LTU, Orlando, Kla., via the meteor route.
It shows a very high percentage of success, in catching at
least a few bursts. The only aurora observation vn 144
Me. to date comes from WS8IFX, Cincinnati, who caught
WYGAB and WOUCH in a short one the 9th. (There was
widespread aurors on Jan. 21st and 21th, but these dates
are not in the reporting period discussed abhove.)

As the end of January approaches. indications are that
the ¥2 DX on east-west paths is running out. European
T'V reception is falling off, and little or no transcontinental
work hag been reported. ‘I'he BRC's Cthannel 2 sound on
48.25 Mec. continues to be received well daily, but the
video of the same station, 51.75 Mec., seldom is heard and,
when it comes through, it has been for only a few minutes.
Not much evidence of high m.uw.f. on north-gsouth paths
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hus yet shown, but by another deadline we should have
done some husiness in that department.

Reports from several sources say that CN2AO, Tan-
gier {(one-time KAR96), has heard W1FOS, WI1CLS and
W5AJG. He s said to be getting set for operation on 6.
He, and other stations farther north, don't look like very
good bets until next fall. Another in that direction,
WBQOH/MM off West Africa, heard 50-Mc. sigs late
in December. He'll try to work crossband from 28-Me.
c.w. if he bears other openings.

‘The “4-mectre band” is being opened up in Great Britain
and Ireland. The British have 70.2 to 70.4 Mec., while
Fire has 70.575 to 70.775 Mec. Then the French are at
72 Me. Anyone contemplating attempts at v.h.f. trans-
atlantic QSO’s should make his ronverter and antenna
system capable of working from 70 to above 72 Mec. Should

2-METER STANDINGS

S.
States Arens Mles

T

.28 7 1175 WOSPZ 3 500
21 6 1120 WS5SEF .. 2 H%0
Y 7 1150 WAVY.., 3 1200

9 6 1020
9 8 1080 WENLZ, 3 1000
A7 6 xln 3 1280
A7 6 750 3 600
17 5 6x0 2 640
17 6 850 2 360
....16 5 650 3 1390
WIKIHL....16 5 540 2 1400
WIAFO, ... 15 5 310 2 640
WIMMN...14 6 800 2 400
2 8AR
W20RI, £ 1040 2 365
7 1050 2 360

% 1050
71020 41280
6 720 3 1020
6 970 2 1050
7 q ! 2 5
§oiw wivzollli3 3 530
7 880 W7IOO..... 2 2 140

7 6a0 \

6 925 \VB\\ XV.. 1200
6 740 800
6 i Ng?
6 745 R50
E o e
7 20 L=
6 675 700
6 A50 ’
5 650 725

~23NE X X K EACX I N100%0
=

W3RGT 8 685
WERU 1S ¥ 559
W3GKP 6 670
R o
tt.}llfzcg § WERWW . {7 630
: - 5 9K LH K 5

T ey
WANKM % L EERR sa0
W3IBH 7 80
W3YHI 6 Va0
W3BNC. 7 798
WELNA 7 s
\W4HHE. 380
960

690

640

e s NI NI X AVA LI THROE I SIS L L ~T=J~1 XXX X

LALLM NN NPV DXL RN NI NTID T X I N0

1065
1000
830
750
725
775
925  W@ZJB. ! 850
1000
%30 VIESDIR,.,.26 915
1280 VE3AIR....25 910
VR0 VE3BQN.. .17 790
1400  VE3DER 6 X20
IR0 \ E3BPB. 3 715
600 E2AOK 2 550
570 1 300
§ . 9 700 1 900
W5NDE. ... & 520 2 365
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the m.u.f, continue to rise for another 9 months, a 50-70
QSO next fall is not too remote a possibility. EI2W is set
for it already. The m.u.f. was reported as high as 63 Me.
across the North Atlantic in December, W4UNMF, Falls
Church, Va., heard European TV sound on 62 Me., Jan. 7th,

WB8CMS, Newton Falls, Ohio, wonders why we heard
strong back-seatter daily from Kurope, but little or none
from other directions. ‘I'he band was open to Alaska almost
daily during the fall and esrly winter, as evidenced by
the RTTY sigs just below the band edge, heard for several
hours on the better days. No bhack-scatter from that direc-
tion was heard at these times. (Ylaire also says that the
strength of the back-scatter signals scems to be affccted
hy the relative pusitions of the two stations with respect to
path length to the scattering point. This also appears to
apply in aurora work. Any confirmation of this from other
observers?

(tood news from Alaska — KL7VT really is on 50 Me.!
Karl made his first contacts Jan, 3rd, with \W9JCI, WOJFP,
WONUC, K4KUY, WS8TIN, and he heard W4EQR,
K4EMB and W9CSI, between 1640 and 1738 C'ST.
KL7BND heard W@JIOL, W8CDQ, W8QCU and W9DSP,
beginning at 1537 CST, and JA6A? at 1815 CST. KL7VT
heard the band open on the 4th, beginning at 1100 his
time (1600 EST), and worked W8QLB, Others were heard
but limited noon-hour operating time prevented further
contacts. K2IAX was worked on the 5th, and the second
day of the V,H.F. 8S brought contucts with Wisconsin,
Minnesota, Ohio, Indiana, and Vermont. The last. with
WIFTF, Barre, may be the tirst W1 - KL7 QSO on 50
Me., though we've heard as yet unconfirmed reports of
others.

KL7VT ig at Summit. Others: KL7AH, Anchorage;
KL7MS — AZI, Shuyak Island, near Kodiak; KL7BND,
Big Delta (who is reported to have wasted much wind on
51.075 Me.), and KL7AYZ, near Bethel. It appears that
openings to Alaska come later than most of us have antici-
pated. Earl's earliest work hus been at 1530 EST and
most of it around 1600 to 1700 ¥ST. Maybe we shouldn't
rely too much on those RTTY signals; the latest they've
been heard here is 1645 EST, and usually they’re out before
1600.

WIFTF and WI1MMIN, two Vermont mainstays on 50
and 144 Me., intend to QSL on all contacts where a card is
desired. If you have worked either and have no confirma~
tion, they will be glad to oblige.

‘When your conductor was in the West last summer, he
had a look at what was vn the way to becoming the world's
largest 2-meter array. Built on 4 huge H frames, it earried
16 24-foot Yagis of WGEQKI design isee January, 1056,
QST). The frames were on hinged supports, to be oved
around and tilted for various moon positions. Work had
been going on then for several months, and the giunt was
still not complete. When it was finully ready for use, siming
problems for moon reHcction were never quite solved —
and then one morning in late October a-sudden violent
wind reduced “* Project Jersey Bounce'’ to a mass of splin-
tered lumber and twisted aluminum rod. We quote from a
black-bordered obituary notiee: ¢ Kuneral services .were
held at the home of KEEYN, in the San Fernando Valley.
Mourners were requested to omit flowers, but to bring
hammers, saws. wrecking bars und mugcle. Pallbearcrs
were K6IKYN K60OUK K6IVO W6ZAT W6QKI W6QkD
WIQEP. 6 WHQXP. 6 and W2YPY ‘6. Pallbearer in
absentia: W2NLY.”

A new v.h.f. group, the Suncoazt VHF Club, held its
first meeting Dec. 27th, at the hoine of K4AVH, St. Peters-
burg, Fla. Net night is Thursday, 1950 KAT, on 50.7 Me.
Hams of the Tumpa-St. Petersburg area are welcome. -

More club doings: The VHF Institute of New York is
sponsoring a 220-420 night March Ist. All Technicians
and would-be Technicinns (also known ax Nouvices of 11
monthg’ tenure) are invited to attend. Meetings are held
at the transwitter building of WEVD, 47-01 Maspeth Ave.,
Maspeth, L. I., N. Y. flire local [ndian guide, or cowne
equipped for talking in on 2-meter mobile (listen for
W2WCR, the club station) if you haven't been to meetings
there hefore. Joking aside, the gang at the VHTF Institute
will make you feel right at home. Your conductor speaks
from pleasant experience in this connection.

Candidate for meteor-gratter or tropospheric DX on 144
Me.: W6ZEM-KA6QFI. Syd runs high power on. 144.0005
Me. at Saugus, Calif., with 5-minute trangmissions, auto-
matically keyed, on the hour, from 0900 to 1600 PST daily.

{Continued on paye 148)
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CONDUCTED BY ELEANOR WILSON,* WIQON

DXCC YLs

Our YL DX Ceutury Club story grows longer
euch vear. During the pust year eleven Y Ls joined
the ¢lub, muking the grand total thirty-three.
Newest members ure CR7LU, DL6VM, EATEV,
K7Z5KA, ZP5lJ, Wis VFK, YYM, K6ENL,
W6QOG, W7QGF, and WHCXC.

The last report (sce Feb. '56 QST) showed that
only four YLs had upped their totals from their
previous year's standing. This year nine members
surged shead substantially. Using phone only
EA2CQ rose by fifteen countries to 218, establish-
and OMs. Long the top YL DXCCer, Lou Little-
field, ex WIMCW, now K4HEF, rose one notch
to the grand high amoung YLs of 220 coun-
irics worked. Collecting twenty-seven new ones,
LU4DMG, Maria, suiled past the 200 mark with
a total of 205. Still considering the phene only
cluss, the records show that CO2BK tallied up

* YL Editor, QST Please send all news notes to W1QON's
home addresa: 318 Fisher St., Walpole, Mass.

with twenty-six new ones, WOQLH with thirty-
one, W2PBI with seven, and KZ5DG with
twenty-six.

In the phone-c.w. class WOUHA retained top
leadership with a total of 221, including twenty
new ones, ZS6KK and KZ5DG climbed steadily
with increases of thirty-nine und twenty-five,
making their revised scores 148 and 130 respec-
tively. Through an oversight VK3YL wus not
listed last vear: Austine is hereby credited with
160 confirmed phone and c.w. W1YYM, Ellen,
ARRL Assistant Communications Manager
Phone, became the first YL (and the ninth ama-
teur) of QST headquarters stafi to attain mems-
hership in DXCC.

With numbers of YLs closing in on the man-
datory one hundred confirmations requircment,
our YL DXCC statistics should become increas-
ingly more interesting.

Now girls (und men!) if you’ll tear your eyves
away from the pictures at the bottom of this
page and turn to the next page vou’ll see the
latest tigures.

Left: Approaching the 200 mark with 186 countries confirmed on phone is CO2BK, Maria Terera Gomez Gareia.
In 1953 Maria worked ninety countries during the first two montha she was licensed. Along with her doctor husband,
C02BL, Maria operates 10, 15, and 20 from her Habana, Cuba QTH. Center: Same time ago W6(QOG made DXCC
using her OM’s call, Wo6MBD, and now Helen Leonard has untiringly produced a certiticate in her own right for
131 countries on phonc Llcenscd in 1938 Heclene is past officer of the YLRL and she recently served as president
of the L.os Angeles YLRC. I\Lgh( Une of the cleven new YLs to make 1) XCC during the past year, Virginia King,

W1V I'K, has several times given valuable aid thru amateur radio contacts to persons in distress.

The XYL of

W1UIB. Ginny was first licensed as a technician in 1952 and enjoys operating 20 phone aud c.w.
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PHONE
WIMCW........220 W2PBI..........12
EA2CQ.........218 DL6VM......... 112
LU4DMG. . ..... 205 W8SBFQ.. .. 110
CO2BK......... 186 ZPSEJ.......... 104
WoQLH......... 168 WIVFK......... 100
W6QOG......... 131  W2FZO.........100
KZ5DG.........127 “OESYL.........100
EATEV......... 124

PHONE-C.W.
W6UHA.........221 KGENL.........111
VK3YL.......... 160 CR7LU.......... 110
ZS6KK..........148 W3WUH........108
WIFTI.......... 134 WIVFK......... 101
KZ5DG.........130 W7QGF......... 101
WAITR.......... 123 WIRYJ.........100
W6YZU.........120 WIYYM........100
W5UCQ. ........ 116 WOCXC......... 100
W2NFR......... 115 G3ACC.......... 100
ZS6WJ..........112 KZ5KA.......... 100

Coming YL Get-Togethers

Dayton Hamvention, Women's Program

The YL, XYL program of the 1957 Dayton Hamvention,
sponsored by the DDayton Amateur Radio Association, to
be held on April 6th at the Dayton Biltmore Hotel, Dayton,
Ohio, includes registration, coffce hours, tour of exhibits,
luncheon, YL Forum, and Banquet with OMas. At the ladies’
luncheon Mrs. John McMillan of Cledarville, Ohio, will
describe and display her ceramic collection. In response to
enthusiasm for the program last year, a YL Forum is again
planned for the ufternoon, Forum members will be Mary
Meyer, WORUJ, well known W9 operator; Ruth Cowgill,
WS8ABM, “ex novice record breaker”, who will reveal “How
a Novice Can Do It"; Elizabeth Zandonini, W3CDQ, ex
President of the YLRL and retiring President of the Wash-
ington Radio Club; and Ethel Smith, K4LBM, ex W3MSU,
founder and first President of the YLRL. Ruby Rhude,
WS8MDK. will serve as Moderator. For further details,
write W8MDXK, Chairman of Women's Activities, 203 Pleas-
ant Ave., Dayton 3, Ohio.

Midwest YL Convention
May 24th-26th, Ilint, Michigan. WSATB Chairman —
details next month,

Women Radio Operators of New England

'The club is sponsoring a YL-OM dinner dance on March
30th at the Colonial Club on Route 128 in Lynnfield, Mass.

All interested please contact Mildred Doremus, WI1SVN,
177 Essex Street, Lynnfield Center, Mass.

Remember, vlcase, notices of coming et-tagethers,
events, ete.,, must be reecived at least two months prior to
the issuc in which you would like your item mentioned.
Notice of an affair scheduled for May should be received
early in March.

Midge Rommel, KOBUS, is shown modeling a Don
Miguel original at a farhion show tor the Women's Club
of Playa del Rey,
Calif. And she can
handle a code key
as smartly as she
models this expen-
sive ensemble. Li-
censed in 1953 Midge
works 10, 20 and 2,
with a decided pref-
erence for c.w. She
has worked some
seventy countries
and has WAC and
WAS. Cuarrently
Press Chairman for
the l.os Angeles
YURC, Midge un-
wittingly drew a bit
of favorable public-
ity for amatcur radio
on a national scale
rccemly. KA4LIB, better known to non-hams as Arthur
Godfrey, mentioned on his Junuary 4th network broad-
cast that Midge was the first YL he cver worked on c.w.

Keeping Up With the Girls

CLUBS:

Washington YLRC: From OM W3NL, Editor of The
Auto Call, publication of the Washington Mobile Radio
Club: “The WAYLRC is one of the most active small
sroups | have ever seen. Their membership is small, but
they seem to get more done than sowme clubs ten times the
gize. If all the hams in Washington had as wmuch encrgy
ag these girls, I think we'd have more activity in Wash-
ington than now goes on in the country!"

Chicago YLRL: After considerable research President
WOMZXI compiled a seven-page brochure on TVI and dis-
tributed copies to club members for refcrence. Eisie Harper
is the club’s new Publicity Chairman; her address is 1037
West Eddy St., Chicago.

Women Ham Operators: The WWHO is a new club for
‘YLs in the Ft. Worth, Dallas-Texas area. Officers are Pres.
WHWXY; V.P. K5CRH; Secy-Treas. K5BNI; Program
Chairman and Civil Defensc Advisor W5SYL.

(Continued on page 164)

¢

During a ceremony at Bolling Air
Force Bage recently Mary Sturkey,
W 1ETR, was presented with the Uead-
quarters Command ANilitary Affiliate
Radio System Certificate of Merit in
recognition of her service as Net Com-
munications Manager of the lleadquar-
ters Command MARS. Mary is shown
receiving the certificate from Major
General Reuben . Hood, Jr., Com-
mander, USAF (_lcft_). The proud ob-
server on the right is Mary’s husband,
Commander Charles Sturkey, USN, and
WADZA. Mary was first licensed ar
W2GEZ in 1951. {n 1952 and ’53 she
was sccond “operator at TA2EFA in
Turkey, when her husband was at-
tached to the American Military Mis-
sion for Aid to Turkey. She has been
operating W1ETR from Falls Church,
% Virginia, since 1954,
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1956 W/VE Contest Results

THANKS to the Montreal Amateur Radio
Club, Yanks can get together with Cana-
dians each fall in a friendly, private frec-for-
all. The VEs always turn out in droves. And for
the Ws, therc’s nothing better than this SS-like
funfest for picking up a stray QSL or two toward
the elusive WAVE award. In this conncction,
W3LEZ/VE!l’s Prince Edward Island stint drew
pile-ups worthy of a CR1¢ or ZD8, us narrated
in January QST.

From VE2BB comes word that the contest of
last September 29th and 30th brought 257 valid
entries. Top dog in the Dominion was VE3DSU
with 91,896 points, followed by VE3BXF 89,400,
VE2DR 71,604, VE3QE 70,746, VE2YA 62,804,
VE3DUS 61,640, W3LEZ/VE1 57,717, VE3VX
57,224, VE2BN 56,500, VE3BLU 46,092.

Meanwhile, back in the States the shining
lights proved to be: W2SSC 29,371, WONII

27,644, W3MSR 24,956, K2CPR 24,764, W2EQS
24,188, WOPZT 23,804, WITYQ 23,036, WBAJW
—P.8.

and K2KFP 22,269, K20MT 22,077.

E. Pennsylvanta

WIFGX. .
Wworos,
WIUKG...

K‘Z(‘PR
’I‘
\VIILN

‘Tennessee
K4CWS,

W4PHW |

Kentucky
W4RVX............ 19,581
W4OMW........ves 2183

WONII. .

wopsT 23.804
WILNQ. 17,085
WYPNE 17,084

WOYYG. .. 15471
W, 10,174
WOMAK....... U, 7849

¢

Armed with a 1)X-100,

an AT-1, Viking v.fo.,
HRO-7, Monkey, v.h.f. converters, and 6- and 2-meter
rigs of Handbook derign, VE3DSU hammered home
91,896 points. the contest’s number-one tally. Jack
radiates with doublets, a 14-Mc. quad, twirlers for 28
and 50 Mc., and a 144-Mc. 24-element collinear.

March 1957

KPARS.
WaQWSs
WOJAH

. Mass.
wiccMm.

WIQGU.

Hhode lsland

Cereeieieen, 4778
WIVBR......... e....1693

Oregon

WIWOG. ....... vees. 9150
WIWPR. .. 9.
W7ECX

WERIP............ ...4223
W6CLZ..........uvu.s 1048

iTest Virginta
WBUMR....... eeee 12,670

WPSGG...............

W 4WOG

Santa Barbara
WErYW. ...l 128

(Conlinued on page 164)




Correspondence
FromMembers-

‘The publishers of QST assume no responsibility for statements made hercin by correspondents.

14-MC. PETITION

6900th Scenrity Wing

Box 10 — APO 757

New York, N. Y.
Editor, QST:

May 1 offer my congratulations to the ARRL Board of
Directors for presenting to the Federal Communications
(‘ommission the two petitions referenced in the December,
1956 issue of QST in “ Happenings of the Month.” (p. 67)

I have long felt, as most other conscieutious amateurs -

no doubt have, that the value of the Advanced and kxtra
(lass licenses had only paper value.

1f the FFCC should grant these petitions, it will return
gome long-needed recognition to amateur proficiency.

I had hopes that tlyg: FCC would restrict phone operation
in the 40-meter band to holders of valid Advanced and
Kxtra C!lass liconses, when this subbund was opened to
phone operation.

I don’t think I would be off hase to request that the
ARRL Board of Directors study this band also, to deter-
wine the feasibility of further recognition for amateur pro-
ficiency, and to furnish an incentive for thowe nmateurs not
holding an Advanced or Extra Class license to show proof
of their own proficiency.

------ - Dwight B. Olson, WOEAM . DL4GF

1175 Laurclwood Road
Manstield, Ohio
Editor, QST:

.+ . The idea of providing an incentive for advancement
in the amuatcur ranks by restricting the use of certain fre-
quencies to those who hold Advanced or kixtra (lass
licenses is # good one. The fuct that the Class A, or ad-
vanced, license is no longer available, however, automati-
cally removes any possible incentive for that cluss of
license. (t is obviously unfair to those who would like to
take the ('lass A examination but are not allowed to do so.
‘I'ne only fair way would be to cancel all Advanced Class
licenses and let everyone start fresh, or to open the Ad-
vunced Cluss to anyone wishing to take the e¢xamina-
tion. . . .

-~ K. C. Ryan, W8LRR

MORE ON GODLEY

The Tarn
Cireat Notch, N. J.
Editor, QST':

Sumner Young and you may be interested in having one,
(iodley’s, reaction to the December issue.

On reaching home from Washington last evening, I found
a number of phone memos re the issue. Thus, much of the
eveuing was spent chuckling in and around and about and
through footnotes the while (or 8o it scemed) a bit more
than half my years were shucked away. Thanks, both of
you! And thanks for kind words which bring a feeling of
hutbleness, indeed.

Bnt hear this! Those fine-print quotes, p. 56, col. 1,
brought, anew, the chill of bone, chatter of teeth and shiver
of excitement of 1:33 a.m., GMT, 12/8/21111

Somewhere, [ have 1 bound copy of the original log; and.
sume time, when I break a leg (or something) perhaps I will
be digging it out with a view toward a further footnote al-
though, T am sure, it could scarcely add much to the fusci-
nating job done by W@CO.
e ~ Paul F. Godley

103 Iroquois Lane
Liverpool, N. Y.
Iiditor, QST:
Sumner B. Young’s December-issue (p. 50) review of the
first successful transatlantic tests in the late fall of 1921
ingpires much nostalgia. I reccived my bam ticket YAHH

62

some time that year — age 14, T'd already become pro-
ficicnt at the code by listening with a galena detector for
two years, and got my ‘ two-step'’ amplifier with regener-
ative detector working for the tirst time on November 21,
1921. What a 200-meter drama unfolded within the next
few days! . . .

Out our way — Kagle Cirove, lows — it was the con-
census that what Paul Codley really heard was not
TAAW but rather W. E. Schweitzer's rock-crushing syunchro-
nous spark 9AAW, Chicago, Ill. Godley expected to hear
first und second district stations, and probably couldn't
believe lis ears when he heard a 9. One of the mnst consist-
ently strong signals on the air that fall was YAAW — ex-
cellent on galena crystal at 400 miles. Godley’s Beverage
antenna was aimed at Chicago, hig receiver wus extra sen-
sitive for spark signals, and he heard “-AAW" from a
60-cycle synchronous spark transmitter in the ham band.
It wasn’'t 1AAW. Who do you think it was? I think it was
Sehweitzer! |, .,

— Raymond H. Williamson

SPEAK UP

5545 Howard Ave.
LaCrange, 1.
Editor, QST: .

While reading Lewis MecCoy's article on his two-stage
6L6GB rig in January QST, it dawned on me that in almost
every QST that I have read, he has given u great deal of
help to the Novice on technical subjects, new rigs, ete. 1 am
now waiting for my (icneral ticket, as many are, and we
would appreciate a nice, incxpensive plate moduluator that
might work with several of his rigs.

Mr. McCoy deserves a lot of credit. How 'bout it,
Novices?

------- Donald Burns

IT'S 30

1088 Cortland St.
Albany 3, N. Y.
Editor, QST:

T'o further comment on which is the correct procedure
signal for “end of QSO,"” SK or VA. It really makes little,
if any, difference as it comes ont the same — the figures
30 in land-line Morse. Almost all of the abbreviations as
well as 73 and 88, cte., used in hawm ur commercial radio,
have been borrowed from Morse practices.

‘T'he figures 30 have long been used by press Morse
operators, u#s well as newspaper writers, to indicate the
end of the story. Also, the time signals sent out cach noon
from the Naval Observatory end with 30. I might add,
when a Morse telegrapher passes on to his reward, some-
times his nssociates send him a wreath with 30 on it; this
significance is guite vbvious.

— 0. I.. Martratt, W2ITQ

360 Oakwood St.
Park Forest, 11,
Editor, QST
Ciad, what sharp ears! Mr. Cowles can tell the difference
between VA and SK!
— Ralph €. Cole, WILCG

BREAK

RFD # 1 — Box 100
Cravette, Arkansas
Editor, QST:

1 am over 14 years old and have had my license for
several months. I read the article about Novice Accent
(p. 59, Nov. Q57), and I would like to know what the
following means.

{Continued on page 166)
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CONDUCTED BY ROD NEWKIRK,* WOBRD

How?

(Gush, how those rare ones are rolling up North
American QSOs in'this year’'s ARRL DX Test!
Gt your share of new ones? Good. A half dozen
new countries means you’ve got to ship out a few
QSLs fast. No hurry about the other 200 DX
stations worked, you figure. They won't be
holding their breaths for just unother W/K
card, anyway. So, in a few minutes. your most
urgent outbound QSLs will be ready for mailing,
IRCs and all. Nice work.

No, yow’re not rare DX. You're the hunter, not
the hunted. Literally, you have no (QSL problem.
Nobody’s about to deluge you with postal plead-
ings, bribes and acrimony. But what about the
outnumbered hams on St. Pierre, St. Martin or
Christmas Island? After a few days on the air
and a few Yank kiloQSOs, what then? Every
terse contact they’ve run off means unother QSL
to make out and ship, another QSL, QSL, QSL,
QSTQSLQSL. Backlog! And Christmas Island
goes QRT, no more ZC3 QS0s, just to dig out
from QSI, debts. He may not dure show his fuce
on 20 again until he finds time to clear it up.

An extreme case? Well, there is increasing evi-
dence that o mujor limiting factor in the work-
ability of rare DX is the status of its collective
QSL backlog, often more so thun mere conditions
or competition. QSL considerations hecome such
a liability that not a few of the super-rare would
just as.soon stick to local 8)-meter rag-chewing or
lie doggo completely.

And financial angles are not the hasic clinker.
Because almost any pieces of paper will do for
(QSL purposes.! and because your ARRL QSL
Bureau holds the postage factor to 4 minimum,
expense matters are minor. The real killer: sheer
weight of paperwork. (ne NXW8, for example,
currently cluims to be faced with a 3000-QSL
backlog. Sure, he shouldn’t have let it get so far
out of hand. But the gang demanded Laos 50s,
and QSL debts grow insidiously. If this XW8
now stays off the air and dedicates his spare
time to licking the stack, how long will it take?
Well, at the stiff pace of two certifications per
minute and no coffee breaks, about 25 hours. will
do it — solid hours. At two such rough hours an
evening he can dig out in about two weeks, in-
cluding sorting, packaging und mailing. All done!

But no. The poor guy has only begun to fight.
A certain number of outgoing (QSLs somechow,
sumewhere, will go astray in the mails, and a

#4822 West Berteau Avenue, Chicago 41, 111,

tl.e., Cole's law: The quality of one’'s QSLs can vary
inversely us the quality (rarity) of one's prefix. But, in
deference to vur hardworking QSL managers and W1WPO'’s
ARRL DXCC Desk, there is a practical limit as to how nun-
descript a QSL should be. Let's at least urge posteard size.
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larger percentage will meet with delay. (Rare
countries often have even rarer postal facilitics.)
This will cause crossing repeat requests, repeat-
repeats, ete.; requests which caunot be ignored
simply because “all cards have been sent out 100
per cent.”” Furthermore, the laws of averages,
QRM, QRN and QSB decree that a certain
percentage of QSL claimants did not work the
XWS8. They merely think they did. Refuting these
claims requires painstaking log search and addi-
tional special handling. Yes, no matter how thor-
ough his efforts, veurs may pass before the
XW8s (SL matters for this particular period of
activity are entirely closed out. Rather terrify-
ing, isn’t it?

As we've stated before, primary QSO certificu~
tion is absolutely essential so far as authoritative
secondary certifications (DXCC, ef al.) are con-
cerned. We can’t do without 'cra. But what can
we recommend to the rare DX station so he can
rattle off a few thousand QSOs without winding
up behind an 8-ball? 2 Put yourself in the position
of a super-rare DX operator with limited time
and funds. How would you heat this problem?
How would you see to it that QSL chores don’t
keep you off the air? If you have a foolproof
answer we certainly would like to breeze it
around before this mounting backlog of QSL
backlogs gets bigger than ull of us.

* Delegating QSL tasks to Stateside agents, unsung heroes
of DXCC., iz one move. But these Samaritans too often bite
off more than they can chew, and they deserve time to work
DX. too. Pantagraph gimmicks to inscribe data on QSLs
ux the log is being kept? Valid stunts with ball-point pens
and carbon paper? . . .

JEEVES, THAT ZD7 YoUurg Y
HANDLING QSLS FOR HAS BEEN

FAIRLY ACTIVE LATELY

A&



UR2KAA, multioperator-manned in Tallinn, has a
rig l.me-up terminating in 813s, uses dipole antennae,
aud receives wnh 14- and 10- tubc supers. Twenty phone
and c.w. work is the station’s specialty and QSLs are
received direct or via the Moscow bureau. (£hoto via

W3VKD)

What:

Oh, we mxght declare the fifth week end of every month
to be “QSL Days" during which all DX men stay
to clear up station paperwork. Or how about the eighth
day of each weck? But who could be expected to keep his
nose to the stenographic grindstone within earshot of such
following developments? . . .

160 c.w.'s 1956-'57 season is opined “Not quite so
good as last year, but not bad,” by W1BB. Stew
reports recent transatlantic two-ways between Wls BB
LYV PPN VDB, W3RGQ, WYPNE, plus others on our
side, and Gs ZDDP 3GGN 3GKQ 3P0 5.TU and GM2BUD

‘“‘over there.” Other Yanks known to be active in
1.8-Mec. long-hau.l work: Wis EFN ERX GTO RLD TCR,
W2s EQS (GL JPW PEO UKS, K2s JIO KWP, \VSB
CLI GZN HGP VJN WR, W5S0T, W7VS, W8s ANO
BMJ RTO, W9s DKH NH TJP, Wgs IFH NWX YPR and
KoHEM. Addmonal DX stations in the running are Gis
BEC C‘SZ DXJ ERN HEKF IBT IHH 1QM JBN JEL
Kkp KKO KOX KTJ LDE LEV LHQ, GiKS, G5RI,
Gtis BQ GM, G8NF, GD3UB, GW3HF! DLs IFF 2UY
2ZL, ELIC, 'HB9s (N CM, OH3NY, OKIs IZW KDO
KVX KX, OK3KAS, PYZAJK and ZB1BJ. G3KOX uses
a transistor layout, and (:3DXJ is a former Hong Kong
160-meter addict, ex-VS6CQ . .~ G3PU claims receipt
of continental verification No. alifying him to join the
seleet circle of those who have (onhrmed all continents on

30 v Spring is at hand in northern latitudes hut
{.8-Mc. DX momentum carries through into the warm days.
Though February 24th was the final scheduled test in this
season’s series {8ee p. 84, Dec. 1956 QST') don't pull that big
160-meter switch too soon!

20 c.w. supplies its usual superabundance to scores of
~ the faithful, including WiBPW: FP8AP (14,000)
17 GMT, PJ2s AQ (60) 2, ME (50) 21 of Dutch St. Martin,
VPg 2AH (50) 0 of the Windwards, 3YG (50) 2, 3V8BI (50)
22, is ull set to replace his c.c. 50-watter with v f.0. 100-watt
outfit, Wi1DBA: CR4AH ((;O) 4, FF8BI (80) 20, HB4FP
(50) 20 of the Swiss military, HPSAG (50) 20, PJ2AL (30)
93, SPIKAA (45) 4, TGYMR (70) 2, UAs 1KAK 3BJ,
M\BQ (40) 23, VQ5GJ_(65) 23, ZB2Q (55) 2, ZD1AO (70)
I'P8, Sint Maarten PJ2, is now at 87 worked, I)'1ICP:
FKSA@ (8()) FO8AF. VS2FF (20), W2DGIW: FY7YE (45)
UAs 1KIA, 9KHA (75) 12, UBSUB (73) 13, UC2CB

(50) 11, UR2AR (40) 11, VS6CG (15) 15, ZESJA (20) 20, -
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. TF2WBG, UAAKCA

e HMJ: KR6US (40) 1-2, LU4ZG (78) 3-4 in So. Ork-
neys, UAfis AA (52) 2, KFO (40) 6, KF'G (75) 0, KGA (66)
0-1, KKB (25) 7, KQB (40) 6-7, UISBKAA (20) 4, UL7s
AB (80) 13, DA (57) 4, KAA (48) 14, UPOL6 (48) 15 up on
polar ice, VPs 3AD (54) 2, 8BS (42) 1-2 of So. Shetlands,
VU2JK r4()) 13, can 't find one Russian who knows anything
about UAIKTO/FJ. W2TKG: AP2RH (27) 11, 4S7TMR
(13) 11, tirst VK6, Dutch St, Martin. K2DGT/é: LUSZS
(57) 4 on Half Moon Isle. K2 KDW.: No. 99 via VQ2RG
(200 20, K2UQY: LAIK 4, W3DBT (W3UUA reportmg)
CNSFD, QXSDZ EL2L, HH2R, PJ2AI, VQ4KRL. ZB1H,
4X4BX, bearing down on DXCC for 1), of Penna ARC.
W CXA: ET2US, KAPIJ of Iwo, KJ6BP, KTITW,
IR, UAIDX, UC2AA, UD6AI, UF6KAF, VKI1IJ,
VSB 1GZ 6DI, \'Q2GR. Z83Q, 5A2FKB, 9S4BW, LX
UI8 UR2 VP8 Shetlands-style, Sint DMaarten, all on
0.07 kw. for 130 worked but devising 4-205As final for good
measure. W4EJP: CE3RE 1, KL7s. W4GIM: (NSBK
UR2AQ, FP8. W4LDD: KV4BO (100) 2, PJZCK (110) 1,
AII\AP (1()0) 2, VP7I\IN (30) 16, VR3B (30) 2, XEI}&X
(100) 2, W4 NBV: VQ6I.Q (H0) 13 UIS now 174/150.
K6 NCT (K2DGT at kev) CEs 3 CX4CZ, EA9AP
(7), SP2GS, UAs 1BN 3HI 4(‘F 0KFF (7), UB&KEP
UO2AB (61), UR2KAA (50), YV5BX (60), ZK2AR (30;
4, W6S UQ: GD3FBS (4) 14, LUSZS (52) 10, VK9AJ (98
11 who is ex-VKIRW, ZDs 3AD (77) 17, QCH (13) 16,
ZS9R (67) 15, K84 UQ2 UR2, plus MD5AD£ of transltorv
Suez carcer. 16 Y ¥ identifies activity by ET3AF (55),
OX3LD (30), ISIFIC, SUIIM T7, UABKSI and UPOLZ
of Wrangel lsland, UPOL4 (81), ZS7C (48) K6 HFA:
CX1DZ, HA2KTB (65) 6, HH3DL, JAs 1AA 6AK pAA,
KAs 2USA (15) 18, 7HH, Swedish military SL3AG,
(110) 3, UR2. K6KYH: KV4AA
(80) 20-2 ’ LU2ZS 2, UAIKBB (4) 4, VP7INZ 20, Wind-

wards VP2. W7DJ U: now 57/40 with JAs 1HP 1QN
8AA, KA9BK, OHs SMs, UAs LKAU 6CD. WW7OEB:
OK:GY, UAs 3AF A, UBSKAB, 1X4, now 96 in the
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bag. W 7P 10: FR7ZC (47) 16, HSIWR (83) 16, KW6CM
TA1YI, UMSKAA (61) 4 at Pruuze W7VRO: FBSBD
(30- 71) 4X4GS (25), IT1, W?YA TF3AB (30) 18,
YUSOV (58) 7. KA SL3 uQ2. WSF’I'D (;NSM}\, CR6. Al\
FA910, LZ1KDP, SP2AP, EL PJ2 TF VQ4, YUs 1D
200G 2QZ, many OKs, (all while at key of W3ABT)
IW8IBX: CTlis (‘B 1D 22-24, CX5C0O, KL7BQJ, OA3EE
dubbed unknown by RCP, OKIMB 22, 9S447Z (28) 22,
now is “half-DXC (‘" W8 NGO: workexl others, stalked
OH . W8NOH: JA9AC (7) 4, 1KAK 10T
3KAM 9CC (27) 3-4, 9KDL (74) 3 UBSKMA (40) 3,
U 2AH (30) 4, XEIMJ, UL7, and UA9CC with 25 watts

Windom who 8says plenty of local QRM around Sverd-
lovsk W8YIN: VPSBK (20), UABKJA (42) 13-14,
UD6LD (75) 3, UISKBA (60) 0, UL7KBA (25) 13-14,
UP2KBC (80), 20, AP2 UF6 UR2 Sint Maarten, now at 217
worked. W9F NX: HCILE, JAICJ, OA5AAT, now 6‘3/49.
WoFTL: OESSH, W9P NE: LU2ZS (88) 4, UR2AR (58) 2
UB5S5KKA (65) 4, UC2EAB (70) 3. HQUBI DI\I"ADL
LZ2KRS, UAs 1AM 1AR 1KFA 3FD 3KKB, UBSKIA.
7B2Q, 4X4GC. WPEMY: curious (‘RSAC WoQ NI:
HBI1RM. KA2FEC: KR6RY, UAGKFE. I1ER: all Yunk
call areas but W1, JAGCA, KH6AUJ, VK3YL (XYL),
ZLs 1JG 410. UHSKAA: WORBI (5) 14.

20 hone, moving up fast on the outside, fed AP2Z
(90) 3, CTs 2AH (145) 2, 3AN (130) 3, UAs 9KSA
(75) 13, SKUA (40) 3, VR6AC (143) 7 and choice. VK9AJ
(110) 15 to District Nine's top A3 man, WORBI ._._.
S. Terry reports ET3RL (310) and BV1US (300) panicking
the boys with s.8.b., Ws 2VH SQNF and VE7EL nabbing
the Kthiopian . . _._ W3ABT, with W8FTD up, hookcd
FP8AP, HHs 2R 28H, ZB1H and 5A5TI . {1KV.
captured HHs 1HB 2JK 2Y, PJ2CK, bVﬁWJ VPs IAB
9CZ 9DA, 5As 2TZ 4TE and'a YN number
and there on the 14-Mc. phone front, at W1 PNR: AF
(210). KeMQP: VP9BN, YV5HN, ZEUJX. 1 SVKD
worked UR2KAA (235) whose Fnglish is swooth, hears

AP2U (100) 11-12, VU2BK <¢100). H6SUQ: YN CB.
WY Y: mentions OX3CP (158) K6 K Y H.‘ ()A5(x
I8 NGO: VKOCJ of Macquane Islands, 13, manned by o]

Bill and Tom. W8 NOH 11H3TJ(197) 23. WOQGI IIISWL
who QRTs for \mtemde SP8CK, now 118/101 on phone
with trusty lowa 2126 final. KA5%S: VSs 4JT 10, 6CY who
goes home to G3JJK this month, is shooting for DXCC-A3
before knocking off for W6UWTL this summer, now at 69
worked in first threce months as KAS . .. K6NCT,
with K2DGT miking, caught up with KRESO (130) and
ZK1BS (170).

15 phone moves up faster on the inside but fine 28-Me
conditions have slowed the track. WIRIL, betting
QS8Ls on BVIUS (200), DUIGF (190), JAs 1QI 4BB,
KA3WG, KR6GT, VSs IGP (248), 2DQ (252) and distant
VKé6s AF BS over the long path, feels there are frequent
excellent 21-Mec. openings going to waste for lack of pro-
pitious activity in the areas concerned . 2N

cleaned up on CNSMB, EASBO, bLzD
. OE5CK, 0Q5BG, PJ2A0, U
3YG 5EM 6RBG 6WR, VQSEK, Yle ARM '"HF, ZS3F,
5A5TD and numerous South Africans for 90 worked. “Guess
I should get a night job so I cun ham in the daytime!”
e=e=+~ Don’s neighbor K2PBH caught the same 5A5

QST for



and EL2in addition to FASBV HZ1AB, KTIWX, LX1DC,
TR2WBG, VP4L[ and Y ust catehing this
month's deadline, £1- Mc \omv apecialist WOWHNM cor-
nered nifties CR4AS (230), CT2AC (250, FOYP/FQC (175),
JZOPC (240), LU3ZS (190), TF3KA {15()) UA3EG (270),
UQ2AN (180), VP8s BI (180), BP (180) now closed down,
RQ (300), BR (250), BS (180), BT (180), BW (240), BY
(190), C:C (180), ZD8SC (210), VS1 and VS2, near-by
mlleague W9YSQ joining the kill on several ._._.
Quickly, now, at W/PNR: 114/100 at last, MP4BBF
(253), CR4. i 4 UWC: also 100 worked on 15 pl\one awaits
last oight cards for DXCC, nailed CR5SP, KX6BU, CR+
HZ1 LX. W4YHaD: BVL WSIWQX: HH41\IV ld(;())
KW6CJ (370). OQ5HH (115), ZP5IB (210). H"(:'ITI{:
8.8.b.ers CN8MM, YU1AD, WW6ZZ: lost 13 Ibs. un new salt-
free dict but ga.med KG6FAE, KL7s BHE BRX BVE BYZ
FAR FBB, K2RNE/KL7. A6ICS: CE3DY, HCIFN,
VP6LT, HH HI. KeOPI: CE2IB, K1EMH/KG6,
KM6AX, KR6LM, KW6CL. swapping Adventurer for
Ranger soon, W8 NO H: KS4AX (275) 21, ZP5SKA (215)
17-18. WQI?BI 4S7s GE (150) 2-3, YL (200) 2, BV].
WoEM Y: (CR3AC (240) from “the island of Miguel, 900
miles east of Madagascar."”

15 c.w. lost more ground to 28 Mc amouz the General
cenre but descrves no pussin, . C allphubuhcalLv,
we find at IT/BPI: PJ2AQ/P. )f’l(,TW EL1C, HE9LAA,
SVOWR, UR2AM, reached No. 118 on 21- Me. c.w.. re-
ceived W. ASM-qualevmxz SMICBC QSL, uwuits necessaw
.uds to clinch DPF, will shortly hit 28 Me. with new
. WiFEA: OY7ML, UC2KAB, VO4RF, VSIDU,
4 3A, ZC4CH. K2U0Y: lurvs. W4Y D:
DU7SV,” VS6CO, learns of XZ20M 12-13. KsBWZ:
HH2JB. W62Z7: LA3TL), others. K6 IF.4: CE6AB, JAs
TACB 1QI 1VX 3A[ all 1-4, UAOGF (200) 4, VK9IXK (50)
t of Papua. A6ICS: TI2WR. A6OPI: CL3RE, JA3SBN,
VO3TL, now at 62/25, WrDJU: HKuros, WH6BVAI,
XEls PJ 7. W71V 4Q: CTIIQ (&) 0, JARIQ (60) 4, SP6WI*
60) 16, TF2WBG (60) 2, UAs 1 KAC (84) 15, AHI (70) 16,
W9FPNX: UBSWT 14, WWGZZT: FA8IH, HISWL,
LZ1KNB, SP3PL, UAIAU, UBSKIA, YU3KX, 9S4AX.
T1ER: all Yank call areas, KH6AYG, KL7DIV, VKs 4HR
7KM, ZL1GX, and Oceania is no unch from Kurope on
any band

15 Novice news is noteworthy. Here's KN4JFE with
. 54 eountries in the log including recent CR6CS,
CX2AM, DU7SV, ELIP. UA3s CH FO, UBSKIA,
WL7BWY and ZC4IP contacts. Rod is determined to
make u full swipe at the 100-mark before (ieneral-time
comes along . _ . _. KN9DNR has all states, all conti-
nents and 41 ARRL DXCC countries accounted for,
including JAIANG, ODSLX, OYSLM, SP2AP, UA4YFE,
KZ58 and ZStig . . . KN8BPX passed the 2t-eonntry
mark, bagging F8A'T, FASRJ, JASAI, KL7s AWR AZI,
KV4BK, LA9IC, MPIKAC, OU)RP VP(:TR ZELJL and
Z1.3PM en route. One <rvstul six ke. in from the low edge
does the job for Dave ._._. _ Out west it's JAs IACB
(105), sBN (105), 60K (165), KL7s EKI MZ, KP4ACF
(135), VK5JW (105) and WHG6C:CL (180) for KNGSRM
of Sonoma ._.._. _ (iond gravy st KN4HQD: CE3s AX
(102) 23, RE (120) 2, FABCR (i18) 21, KH6BLX, LUSEE
(111) 2, Ok(vRS (107) 18, OK1JQ (105) 18. PY4AOS (104)
20, WHoBT'X (110) 19, ZLIMT (115) 4 and 4S7GE (Y8-
138) 3. Rill nabbed the 487 while stalking an OA4 —and
ufter giving him up as a xottaway, back came Ceylon!
Down the line, at IWNINZZ: UA3SEG, other
¥iros, K N2ROR: YV4AU (105) I8, WNSGLZ: 23 coun-
trics, OEILM, SPS5KAB, 3V8FA for last continent.
K NAIFB: all continents and JAIAC, LUGDEC, ZS6A0U
within  25-day span. K N4J NI: WL7BUS (1200 0.
R N4 K HG: ON4RN, other Kuros, K N4KXX: cut his
NX teeth on EA7AR, KFA8. K NAEZV (now K5KEZV):
SP3PJ, ZS5V.J, all states and continents with DX-35 and

$-85. K N5GLI:LUS3ZS (150) 15-16 of Antarctica on DX-35
and SX-100 plus Gotham vertical. K N8AME: awaiting
General, has all continents, KR6AB, ull states.
K NSDU'F: ¥uros, OAAU 18 for 20th (ountry —em
WALDD cautions the WN/KN 21-Mec. gang to guard
against radiation of stray 14- and 28-Mec. r.f. A 7-Mec. rock
in the oscillatar stage tneans that a certain amount of 14-
and 28-Mec. power will appear in the final amplifier's output,
soup which is inadvertently passed into and radiated bv
antenna systems. This transfer can be minimized to negli-
gibility with simple precautionary measures — consult
your ARRL Handbook and/or the nearest experienced
ham, fellows,

4 c.w. maintains its nighttime populanty in view,
of 20's vexatious wee-hours behavior. The stay-up-
lates are doing well, including IW/ORP: LZ1KPC (23) 22;
UBSLC (32) 22, UF()KAE (11) 3, but lost 118-ft. -luzh
tower in New England icer. W2DGW: FAOLW (7) 0,
GD3IBQ (10) U, LZ1KRU (15) 1, PI2ME (38) 3. UA]KAP
(20) 23, UBSKBR () 2, VP2s 'AH (4) 2, LU 3, VP5BL
(35) 2. IT2ESO (report by WI1ORP): U(JKAB UBSKBR;
UOS5AA (25) 3, UQ2AS (35) 4. UR2AO, heard UA9CM,
W2GX I”: DM2ADL, other Kuros, heard one PK6AB (5);
W2I1Q7': FG7XA, SP2s (W] KAE. VP6PL, YO2KAB, YUs!
W2JBL: FASRJ (22), OKIMNB (1). UB5s UB (13), VP3\d
(13), XE1KD (1) who turns out to be ex-W2KDS and
(ieorge's boyvhoud radio pal, a Windwards VP2, I72/04¢
00Q5CW (9), VP3 —say, these Twos really go for 40'
K2DGT/6: JAs 2ES 3LK 8GK ull around (20) and 15,
UAOKJA (20) 17-18, VS2CR (8) 16 who heads for Vb7
dircetly. K2QDI: HAITU, VP6AY, XE2FL, YUIBF(Y
I\ZQJI? \’IHF‘QR W3BY N: heard pursuing 4STMR
120) 23 by WIORP. W3DLI: VES8OW who said the weather
had just warmed up to u baly +i- below, VP4LG (20) 6,
XEIBM (12) 7, OK1 VP3 PYs Eurus, is replacing faithful
RC-459A with new 1UU-watter, K6IG.X : gave Arkansas to
happy VKQAQJ. K& HKA: CX5C0O (5) 6, OKIFLE (3) 5,
YU3FS (20) 6, other Euros; also managed JAIAGU (95) 9
and VP7ZNS (2(12) 8 on plmne K6 NCT (K2DGT opping):
Furos. JASBG (40), KL7FAR; then JAs 1AW 7GW and
9BY (s.s.b.) via 7-Mc. A3. K60IZ: JAs 1AKA 1ANF
STT 3VE 7BE all (3-70) and 14-16, some worked c.w.-to-
phone, and KASAB (22) 15 Al-to-A3. W7DJ U: JAs 6AK
R4Q. hears KA2YA (15) plus untouchables HLOAB (25)
and 3W8AA, II'7Y AQ. a regular pmelme to Japan, JAls
FOA NI, JA2s FG UR, JA6RR. K4AQL/KGe (115) 8:
voice JAs 1EF 2AQ 3RG (s.s.b.), 4HM 5BI and hPH
+10-58) came back to Bob’s ¢,w. between 10 and 15 GMT.
W8IFW : ponders one C3EE (80) 3-4 on 18 w
Novicewise on 40 we note at I’ NILCX : I\V4BI\ PYIBLZ
has 6L6 at 15 watts. K N2STF: WH6CEA, would like to
work Europe on 40 but the SWBC: barrage is the clinker i m
that direction. A N8B/I’X : XE2FL,

8 c.w. caught ftire during the ARRL DX shebang,
development foreshadowed by a noticeahle upsurge
in transoceanic transpirations. W2DGW help set the pacc
with GD3UB (2) |, LZIKDP (4-22) 0-3, OEs 3RK (17)
9MB (21) 3, UBSKIA (22) 1, VP2LU (5) I, GI GM HBQ
(7 PA® SM and uthcr-pr«-\hxed cont..u ts. John feels that
Ole Fighty rates more of a show in “How's” und we've
assured him that our mailbag is wide open._ .-, - K2KDW
accumulated another Hock of Kuropeans, DM2ACA (15) 7,
purtable HB1SC/Zug (27) 6, OKs JIKTI 2BEK 2KLI
REE, nuwmerous Gs DJ/Dls (Zs 8Ms and VE5SMF to
elinch WAVE ._._. West (lnast 3.5-Me. work is ex-
emplified by PJ2AN (10) 3, VSIGX () 15, ZLs 2I'T and
3J1 (20) at K2DGT/6 . _._. WIFEA captured an LZ1,
OE3RK (30) 4, SM8YF/MM off Trinidad, a UB5, VK6EJ
(10-12) 12, a VP2, ZC4IP (20) 5 for Asia and ZLICI (15)
12, . .- Hither and yon, at W10k [’: OKIAEH, UB5
WoMAK: PI2ME, OK SM. W9P NE: Kuros, HQY\G
SM3APZ, OK VP2 ._._._ On the lowest Novice fro-

A fat QSL shipment from Gough Tsland in the South Atlantic included these snaps of ZDYAE, opcrated by
756AJY at the island’s government mc!corologxcal station. ZD9AD radiated from this site during earlier explora-
tions. Onc of the Tristan da Cunha group, Gough is s0 isolated and inaccessible that mail and supply visits by ship
come few and far between. ( Photos via W6AM




quencies WNILCX nailed KP4CC; KNGRGO worked
WH6CBX, WL7BYR:; KN6SRZ raised the sane WH6 and
WL7BU$I‘; and KNOGDQ ran into one DLIYN at high
noon (S’

75 phone is a challenging DX ficld and WIHKK finds
it protitable to the extent of DJs 1 KL 1QW 2NN,
DL9JQ, G3s HYU KKF LCW, OKIKTW, OZ2WO and
9S4BY., Dana recommends W/K trangmission around
3815 ke., reception at 3690-3700 ke. . . ISWL tuners
log 75-meter phones LZIKDP, 0E5(‘h SPYK AD, VP7NS
and 994BE. Yanks heard well in Kngland of late are Ws
2:BC 3CTE 3UOB 5GCC 1QBR SLNQ 9iHBC ¢TES,
Ka 20IPD and 4AEV.

1 c.w. enthusiasin Hows, ebbs, uud Hows again. W7OER
kept hnsy with BVIUS (120), CR6CZ (9), FK8AO
(7), KA2DS (8), KR6Q\\' (120), PJ2AV (100), VK9DB
(120), VS6s AE (6), DE (71, a vast assortment of Euro-
peans, plus JAs IVX 3AB 3WSand 5DF . . . _._ WSNOH
savored CN8IW (110) 10, LZIWD (8%9) 14, 4X4IX (20)
15, 9S4CM (%21 14, more Kuros and a helping of VKs
At this shack and that, first A2 NO: a concentra-
tion of (in and PADs. W4LDD: more varied lturopeans than
oue can ghake a 2-meter vertical at, FA8JO (110) 21, LA2TF
(30) (6, OKIKAI (50) (4, ZS9P (150) 19. KaDZF:
DM2ACL, HK5IN, SPADA, UA3KAN, ZBIBF, VK3JT,
ZLIFC, K6BHM: KR6GT, KW6CM, OX3AV 15, SP2AP,
VP6KDM, on DX-100 and 3-el. spinner. W ?ND.J U: KB6BC
IF9F NX: OKls AEH MB VB. W9/'I'L: CN2BL, OA8B,
1LLA3TR, UAIBE. VPISD, now at 47th rung. WoQGI:
ST2RD (70) for his 2E26's 178th! 1W0GAQ: JA3BN,
KGOIG of the Valeanaes, PI2ME. I1ER: all W/K call
areas but No. ¥, plus VO4DT.

10 phone rides high again as we approach vernal equinox .

but its wintry drop-off was sharper than expected,
WIEKU. though oft chased from his shack by arctic
temperatures, comes through with ELIC, JA4AH. KAZs
AD EB KS NY, KGboAGS., WOBLV/KG6, KR6s Ak JJ,
KW6CL, OX3LD, SP5AM, SVOWL, UC2KAB, UQ2AN,
VK4XJ, VP5ML, ZD6RM, ZLI1PA and 4X4DR. CT3AI,
LZIWD and ZD3BFC slipped  Vern's  hook
WAHEYH did well with I\A5ZS KX6AT, ()OSF‘C VP6AM,
VR2BC 4nd VQ2DC on 100 watts . .. _ . HA drew a
7-hour all-continent scxtet. plus CRI9AK 2 Hll?\\ 2
HISWL, KB6B(, OQ5F0), YNICB, Zl’5s 1 JE
1TV 17, 2TZ 16, VR2, now at 77/38 . _ ... _ L\Ilswllane—
ously, at K2Q1’: KA2s. KG6, VKIGU, YV5AB. K4BFM
CN8s FN TW, FA304A, KL7CC, VP6CN, YN ZSs. W6ZZ:
KL7BFW on 27 Me.

Where:

With the 2ird ARRL International DX Competition
nearing its close this reminder is timely: While your ARRL
QSL Bureau makes no dJistinction in services to League
members and nonmembers, certain foreign bureaus have
been known to hold nonsubscribers’ incoming QSLs for
coereive purposes. QSL via overseas bureaus rm/y when
instructed to do so hv stations worked. One more thing:
Your ARRL QSL Bureau is chartered only for the forward-
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The home-constructed transmitter heing touched up
by YO3RD involves 42 tubes, runs 800 watts c.w. or
100 watts phone, and features single-dial tuning with
full break-in. Liviu's receiver ix a Philips CR-101A
and his antenna system a combination of long-wires.

«

ing of cards incoming from [)X points. In some circum-
atances overseas DX can arrangc receipt of QSLs through
the ARRL Burean — YA1AM and the antarctie KC4
gang are examples — but smh Jrare exeeptions invariabl
are noted in this portion of “How's” ...._._. Thou {
W2QHH did have Jealings with operator Mac of SVOWN/
Crete these did not include contract for the handling of QSL
chores. SVOWN's Call Book QTH appears valid . . _.
“Reeently discovered a discrepancy in the handling of our
ontgoing mail from Ecuador. Those who have not received
QSLs as previously promised please notify I{CZBH and
new rarvls will be sent airmail as quickly as notitied.” George
udds., “A man is only as zood as his word — let's all QSL
promptly as prommed N -~ Ex-KVIBK. ever a l(l()-
per QSLer, offers reshipment on any of his unreceived V.
pastcho’mh Rpar-h Chas. through the W5RX uddress to
follow . VP3YG tells W2JBL that VP3ZA is n.g.,
\xhlh EI5M rmtcratcs that 118 and EIBs have no basisin
. “Can assure vou that 11BIs MX OP aud TL
n[l QSL 100" pur cent,” writes Jack of HBATL and [IB1TL/
HEs. HBITT reatfirms that the Swiss-in-Liechtenstein /HE
suffix is passé, and this suinmer he hopes to sign the new
indicator as HBITL/FL._._. — WEVDI tips offt WIWPO
that he possibly may be of some¢ assistance landing deserved
7KIBS JZ6PS and JZ9PA-MPIQAI confirmatiyns, sdd-
ing, “I am still trying to get QSLs replaced which Tlost in a
fire.”” This last underlines the fact that [)Xers with over
100 countries confirmed who haven't yet filed for DXCC cer-
tification are flirting with stark traged‘, W2WHR,
thawing out in Nm\ York, ad\m-q that ** \l_l KGIAX QQLB
will be sent out via bureaus.” .. .. . . Ex-ET3A-ET3R-
ET9X will be at Asian DX pmms for several vears and
meanwhile offers to angwer QSL inquiries regarding his past
Ethiopian operation (see following). This gent probably
will be signing exotic prefixes from the I'ar Kast and means
to investigate possibilities of further pruning that nettle-
some ITU-FCC han list (p. ti4, last month) ._ .. . . Pens
harried YV5BZ: T i still sending Y V9 cards out, Please
tell the boys to let me know if they have not received their
QSLe." WIWPO learns Louis will step do“n as RCV
secretary und QSL manager this month, “Iave been
doing this job for two and a half years and it takes all my
radio time, My DX standing islow on account of this: hi!"”
______ From SPSEG to BWL 8, Terry: “ZA1KAD is un-
licensed station. . , . 7 ZAs 1UB 1UU and 2CF were heard
for a short time, but up to now I have no sure information
ahout ZA amateurs.” Chris adds that SP5 QSLs can go via
Warsaw Radio Club, P. (0. Box 122, Warsaw 10. nnd that
he can supply other SP QTHs if needed . FQsA
via WIICP, makes apology for tardv k\Ls assunnx all
they'll not be forgotten FWE8AA tells W8GIZ that
cards for him should go dircet . JABMC/MDM suys he
“worked more stations than oxpencd and regrets that
Q\Lmz must await his next layover hack in Japan . _. . .
G3DNQ expected to have completed QSL work for M D5s
ADZ AMO and DNQ by the end of January. Per Rule 7
these Suez veritications mean naught tor 1DXCC but they're
cute collectors’ items neverthelesas (see *“Whence') |
Ex-VR2CG (ZL3DX) had the printer run off a few hundred
i-style pasteboards to -'lmch outstanding VR2CG
verification matters . .. UAIRAE's antarctive QSL
tarks reportedly are bomg tace H(‘d by a bunch of Moscow
(TA3s Wis BIH EKU ICP RDV (ED. W2s
l)(vVV A JHL TKG, K28 DGT ENO, W6s OME SUQ
YY, K6NCT, W7s +¥BD PHO, W8s (+Z NGO NOH, Wos
CFT INX i*TL, WoQGI, KAS5ZS. International Short
Wave Teague. Newark News Radio Club, Northern Cali-
fornia DX Club, Southern Cialifornia DX Club, Willamette
Valley DX Club, West Gulf DX Club. OVSV (Austria) and
\WIA (Australia) suggest:
CE7ZJ (via RC'A)
CES8BS (via W6DOK
(,I\g\?HM’ U8 ~\F QSL S\c .. Air Base Wing, Box A, APO 30,
ew York
N8J() US-\F QSL Sve., Box 7388, APO 118, New York,

CR58P (via (RG%I)
CR6BR, Henrique (‘osta, Box 43, Luanda, Angola
ex-ET3A-ET3R- ET9X (via ARR
ET3AF, Gunnar Ensjo. Radio Amateur Club, P. O. Box
1636, Addis Ababa. Ethiopia
FB8CC, Box 587, Tananarive, Madagascar -
FO’I'&}D' R. D'Assignies, 105 Rue ‘I'cpano Jaussen, Papeete,
ahiti
FWS8AA, Charles I.ebailly, Wallis Island via Noumea, New
Caledonia
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HB!TL HE (to HB9TL)
HH2DB, D. Bush, ¢/o U. 3. Embassy, USOM, Port-au-
Prmre. Haiti

HH2R, P. U. Box 428, Port-au-Prince, Haiti

ex-HLlAA-JSAAA-DL4LU (to W4HVU)

11BT, B. Bertoldo, Postbox 250, Turin, Italy )

JAZMC/MM, N. Sasaki, ¢/u Matsuoka 8.8. Co., 70 Ky-
omachi, fkutiku, Kohe, Jupan

ex-KG1AX (t,o W2WHB)

KR6SF, Lt. W. Lambrecht, Tth TDS, APO 239, San
hrancxsru ( afo

¢x-KV4BK, Chas. Morenus, W6RX, A.lbanv, La.

KW6CM, ¢/0 CAA. Wake Island

LA‘)s LF/P and LG/P (sec “Whence')
1.Z1KDP, Vagca Terziev, Gurko 64, Sofia, Bulgaria

1.Z1WD, Box 540, Sofia, Bulgan

MD5s ADZ AMO and DNQ (via RSGB)

OAS5AAT, A. Contresas, Box 84, Trujillo, Peru

OH1S8S/0, Box 107, Turku, Finland

OH3PB, J. Winberg, Box 179, Tampere, Finland

OHPONB (via OH2NB)

OK2KBA, F. Fencl, Tr. Kpt. Jarose 35, Brno, Czecho-
slovakia .

PJ2AV, Box 269, St. Nicolas, Aruba, N. A.

SP3DG, Box 400, Poznan, Poland

TA1 Y], Box 120, Tekla, Turkey

‘TR2WBM, APO 81, New York, N. Y.

UA3KAN (via Box N-88, Moscow)

UAOBKFC (via Box N-88, Moscow)

UAOKOE, Ulan Ude, Buryat-Mongol. U. 8. 8. R.

UP2KBC, 8. Uzdavinys, Str. Tvirtoves Nr. 6, Kaunas,
1,ithuanian 8. S.

VKIAWI, H. Oldham, ¢/o Burcau of Minerals, 485 Burke
St., Melbourne. Victoria, Australia

ex-VK4KC (to VK9KC)

VKOCJ, 187 Collins St., Melbourne, Victoria, Australia

VP2AH (via VPYBM)

VPZJ(% II)r J. S. Cramer, Cayon St., St. Kitts, Leewards,

€x-VR2CG (to ZL3DX)

ex-VS6GW (to GW3IVS)

WI1YYQ/KL7, P. O. Box 24, Galena, Alaska

S4, Swan Island via Tampa, Fla.

WB6BE, B. J. Zvolanek, Island Mgr. Qtrs Canton Island

WG6AGU, Wm. C, Marble,jr No. 24 (Camp Wetik, Guam,
Marianas Islands

ex-ZB1EB (to G3LITN ¢

ex-ZC4GPF, R. Edginton, G3AGF, 71 Rothley Rd., Mount-
sorrel, Lelcs England

ZDACH, G. W. Bnﬁ'a,, Hq. Gold Coast Military Forces,
Accra. L:old Coa,

ZL3DX, Mche, 112 Hei Hei Rd., Hornby, Christ-
t‘hurch A

ZK2AB, Box 41, Niue via New Zeuland

’7A4Th A/2 A. \crnesom, 7272nd OPS Sqdn., Box 160,

PO 231, New York, N.
5A5Tl‘i 131st Fighter iqdn Box 64, APO 231, New York,

Whence:

Asia — W8s NOH YIN, K2DGT and S. Terry pool
Russian-Asia items: [TR2AK is accompanying UP2AS's
Tunnu Tuva DXcursion this summer. Permanent, T. T.
UAgs KTB KTI and KTU are occasionally workable,
mainly on 7 Mec., und UAPK'I'T is readying for 15- and 20-
meter action at Kyzyl. So near and yet so far —
JAPOM's Bnryatrl\lonzul QIH is within easy walking
digtance of Mongolia-proper. . . . UA OKFC keeps Sak-
halin on the air with 200 watta and a [6-tube superhet. , . .
UL7DA is hot after Mont., Nev. and Utah for elusive WAS
...... WAITH calls attention to press items indicating a
speed-up in construction of that British naval base in the
Maldives. Onc really rare ome coming up! ._._. _ From
ACSPN: “Left Bhutan in October, 1956, to come down to
India to collect cquipments. [ mH be on the air again by
Fehruary with a new BC-610." Regarding JARL’s
tough WAJA certification, W7DJU’s rescarch reveals that
of the nccessary 6 Japanese prefectures Aomori and Yama-
#ata have no 20-, 15- and 10-meter hams. Gunma and Saga
each have but one (JAs IBO and 6MZ) and all others boast
at least two apiecce. So forty meters is your best bet for
working those rure WAJA prefectures, 7 Mec. being open
to second-clags JA licensees, most of whom use phone, and
sume 8.8.b. technicues to boot. JA4A I supplies this WAJA
prefecture key by call areas: (JAl) Tokvo, Kanagaw.a
Saitarna, Chiba, Ciunma, Yamaunashi, Tochigi, Ibaragi;
(JA2) Aichi, Gifu. Shizuoka, Mie; (JA3) Usaka, Kyoto,
Hyogo. Shiga, Nara, Wakayama; (JA4) Hiroshima, lea-
vama, Tottori, Shimane, Yamagnchi: (TA5) Tokushima,
Kagawa, Ehime, Kochi; (IAf) Fukuoka, Miyazaki, Oita,
Nagasaki, Kagoshima, Kumamoto, Saga; (JA7) Aomori,
Yamagata, Akita, Miyagi, Lwate, Fukushima; (JA8) Hok-
kaido: (JA9) lukui, Ishikawa, Toyama; (JA®) Niigata,
Naxzdno According to JA4AF about 90 per ceut of all Japa-
nese amnateurs are 2nd-classers, permitted use of 100 watts
on 80, 40 and v.h.f. bands. In ‘addition to 20-, 15- and 10-
meter privileges, 18t-class JA ticketholders can run powers
up to 500 watts .—._._ JABMC/MM runs 30 watts to
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good DX advantage aboard the Shosei Maru, a Mitsui Line
motorsh:p which really wuets around ._._.._ OD5BYV,
service manager for RCA in Beirut. visited the South Jersey
Radio Assn. K2AA gang and the home office this winter,
Stan tells W20GZ that only a half dozen of Lebanon’s 35
hams arc active DXwise ._._._- WBYIN notes that
(‘RYAH forsukes DX bands for six-meter tests when I3
prospects appear favorable.

Africa — A newsworthy l)chdmon to Suez is described
by one of the participants, G3DNQ: ““Three calls were used
on 14-Ne. c.w. only, from Port Said between Decernber
11th and 19th, inclusive — MD5A DY (G3ADZ), MD5SAMO
(GRAMO) and MD5DNQ ((G3DNQ). Only one station was
established, operated during off-duty periods in turn by the
above hams, all members of the Army Wireless Reserve
Squadron, Royal Bignals. . ‘The station was established
to give as many hais as posslble another (and last?) chance
of anageing MDS5s. The aim therefore was simply the maxi-
mum numhor of QSO0s. Nevertheless 62 countries were
worked.” Their installation ran 70 watts to a GA(37-807
c.o.-p.a. job, received with an AR-88, and radiated via a
half-mile length of assault eahle. Of 302 contacts logeed,
109 Yanks were worked (54 Sixes), 24 G stations, and 169
others. Don, who runs 100 watts of c.w. on 3.5 thmugh 28
Me. back home, postseripts, “‘ All three of us were very im-
pressed b_v the ‘appropriate’ operating and courtesy of U. S.
amateurs.” . _. .. _ FIL2L, Monrovia, Liberia, was de-
lighted by a QSO with W6GMC, Monrovia, California

K2ENO learns that DLADS, an ionospheric
researcher, will lug a 75A-4 and KWS-1 to African points
on an IGY outing this sumuner ._._._ RISF statfman
FOIL desires information oun the I[diego Garcia VU7BX
reported active in the spring of 19! Touch of
local color from #ZS9R through WGSUQ: “‘Francistown.
with approximately 250 Kuropean inhabitants, has seven
out of the ten amateurs in Bechuanaland Protnncorate.
I myself am 25, single, and 1 pilot a Dakota based here.™

—._.- As threatened, FBS8BR advises W7PHO of his
doparture for France whnrp Hub hopes to land an ' call at
once._._._ The directional CQ has gencrated provocative
copy since ham radio’s birth. Here's one angle encountered
by W2JBL: FA8RJ wus attracting plenty of Californians
in responsc to his 40-meter (*Q-\W6s uue night but could
pull through nary a one. \W2JBL sought to advise him that
the Sixes really were taking the hook, but (ieorge drew vuly
wrath for the effort. Which, we suppose, goes to prove that
the road to a 12X station’s black list may he paved with the
best of intentions ,_._. VK3RJ notes that ISAAW at
Bender Beila, some 00 nrules northeast of Mo;zadxsuo, clips
a lot of VK8 with his BC-610 and BC-312 ., _ . _._ African
notes via WGDXC: SG2DF claims that his unusual Sudan
label derives from RAF connections but mentions no clear-
unce from Sweden. ... FB8BC assisted mightily in
FB8BI's Juan de Nova licensing and the lutter is arranging
improved transmitting facilities despite scarcity of com-
ponents. Jan already has put in five years on the island and
really auticipates his annual t-week leaves. Besides manag-
ing island commerce FB8BI performs official meteorological
dumes ...... SCDXC has it that FBS8BB hopes to visit
the Cuwmoros "sometime."”

Oceania — Via W1WPO from ex-VR2CG, now ZL3DX :
“T have departed Fiji for good after ahout five-and-one-half
vears of operation. Have just shifted into a new home and
have my new s.8.b, all-band rig ulmost ready for operatmn
Next thing will be an antenna farm — afraid I won’t have
the roowr 1 had in the Fijis!” . _. _._ According to W2HNMIJ,
former VR3A exchanges his VE3AFB moniker for VK2ANB
but soon . _._. — Sporting a refurbished sender, CRIJAA
tells WGDXC informants that he has interested a Portu-
gnese Tiwor ncighbor in the charms of amateur radio.
Schedules on 160 next? ._._. _ At this writing W6ITH
reports raft T'ahiti Nui over a thousand miles at sea still
bobbmz eastward toward Chile. Watch for M)xAl’/MM on

..... w2 HI\IJ raised one VS1DO in “Bruneig’ and
t,hen an AC’4SS in “Tibets,” must probably the same nut.
Those engaging in such neurotic nonsense might at least
nheﬁk the spelling of areas in which they imagine themselves
to bhe.

Furope — Move fast for this one: From 1200 GMT
March 2nd to 2400 March 3rd, the c.w. session of the 1957
REF French DX Contest will hold sway on DX bands and
N Xers world wide are invited to u stnorgasbord of ks, I'As,

FBs, FCs, ete. The exchange will be the unsual RST001,
RST002, 2nd so forth. kFrench and French Union stations
will 1de_ntlfv themselves with tricky call appendages such
us F8DU/15/I1 (15th REF section, lle de Franee province),
FA8BG/OR (REF Oran section) and 1'Q8AG/MC (Moyen
Clongo DUF country) according to their DPI or DUF
status. Your logs, usable for NDPF/DUT credits in liey of
Q)SLs, should go to REF, P. ). Box 42-01, Paris R. P,,
France. The phone portion takes place on the 13th and 14th
of next month, same hours, with RS substituted for the RST
in the exchange . T'raffic Manager ON4MC also
advises that UBA, in collaboration with REF, will run a
Belgian contest, times, dates and exchange to coincide with
the above. ON4s will tack a letter or numbcr onto their calls
io indicate Provinces, of which there are nine in all. Send
your logs to André Malgre, ON4MC, 32 rue Joseph Wauters,
Charleroi, Belgium , — . = . — Courtesy HBYPM via W1ZDP:

67



VP2K.BG

Homeland winner of the 1956 USKA Helvetia~22 DX Test
is HBIEU, closely pursued by HBINL and HBQ% Non-
Swiss Kuropean highs were turned in by DJ1BZ, DL7CW,
SP5FM, F8OP, SP5AR, DL4ZC and OK3EA in that order,
while the top ten U. 8. A. scorers be Ws 4KVX 3GHS
1JYH l()JR 3GHD 3ZAL 1TX 1LHZ 3LEZ and ’QKJ
in descending fashion. Other leaders continentwise are
FAQUJ, JAGAD, PY7TAN and ZL1AH . .. Ex-HA4H-
HAF3BI-EWBI-HA5X-HA1RS-HA5PB writes to say that
he and his family reached refuge from the cauldron of Hun-
wgary. “I am sorry that [ can’t write to my many fneur{s but
please QSP my best wishes to all.”” Ex-HA4H is under-
standab!y pessumstxc about the fate of many HAs he left

W('XA, best known to the old DX school
as W’HMX conferred personally with such DX folk as
HBYGA, OH3NL, OK1WI, SP1BZ and YO3AA while at-
tending recent CCIR talks in Warsaw in company of \Ws
2GTZ 3AG 3AP and PIIN. “Went down to Pouznan with
WRIIN one week end and visited 8P3PL and family. While
there had the distinct pleasure of \\orkmz my own powerful
70-watter with W3KDP at the kev.” Prose reports other
interesting visits to SPs 5KAB and YKAD, Warsaw and

Krakow club stations. “The 8P boys . . .

want very much
to receive the Handbook, QST, et al., which are practically
impossible for them to get unless someone over here sends
thewn as gifts. In order for the rnaterial to get to them, it
should be sent via registered mail. A subscrmtmn to QST
would do mwore for them than anyonc realizes." . _
Ewvanston, [ll., SWL 8. Terry adds to the Poulish ham plcmre
through info from SP5EG, frequuxt operator at SPG5KAB
on K0, 40, 20 and 15 meters. *“There are about 180 amateur
SP stations and about 20 club stations. This year there
will be new clagsitication: Class 11I-C, 50 watts ©,w. only,
80 and 40 meters; Clags II-B, 300 watts, c.w.-phone, all
bands: and Class I-A, 1000 watts, c.w.-phone, all bands.”
. DLICR, nuulea.der of 1956 DL/LX shcnamgaus.
mtends similar I)Xpedxtxonary doings this year. “Which
European countries are the most wanted? Will you be so
kind as to send us a list? 1Jo not hesitate to start with HV
and ZA, but please coutinue a bit further down the line —
hi!” Our list began with HV and ZJ&, of course . ...
WBNGO tips us off to OH2NB's Alands activ ity as ()HGNB
running 50 watts on 14 Me, with a long-wire antenna. In
case you haven't heard, those islands (OH®@ now are a full-
fledged entity on the ARRL DXCC Countries List . . . _ . _
OVSV’s (s lists the top Austrian frec-style [1Xers as
OLis 1KR 1BH and 5JK with 234/224, 211/189 and 206/180
scores, respectively. OEs 5JK 2SP and 8CK check in with
respective phone highs of 162/130, 136/103 and 119/87
.~ -_Liechtenstein oddments frnm HBOTL (HBITL/

HE) 1956 was the mountain pnnm ality's scsqulcentonma]
year of independence and HB9s MX OP and YL helped in
the celebration with 3000-0dd HE r‘ontacts HBIMX/

HE appears to be the first Liechtenstein DXCC qualifier
mth a 126/115 DXpeditionary record. HBY9s TL
and QR scored 276 QSOs, 163 with W/iKs, and 49 coun-
tries as HBITL/HE Jast Angust, working 14 and 21 Mec,
over u two-day period . _._._ Fresh challenges for certifi-
cate-chasers: (1) WAGM (Worked All (iM) sponsured
by the Aberdcen (Scotland) Amateur Radio Society, an
award based on confirmed contacts with fiftcen GGM3s
and one each of GM2, GM+4, GMS5, GM6 and GMS8. The
20 QS0Os must date after October 1, 1946, and ten IRCs
must accompany each application. Write (G(M3BCL for
full details. (2) 1DDXC, pushed by VRZA of Holland,
calls for QSL proof of contact with twenty-five PA@s, one
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PZ1 and “two contacts with different districts of the
Netherlands West [ndies (Aruba. Bonaire, Curacao, Sint

Maarten).” Fkive [RCs will cover each application but
check with PAGQF for tlanfvmg particulars, hls one
is the result of research by W1 -~ NRRL (Nor-
way) pooh-poohs LAs YLF/P and UL(:/P
Hereabouts—kmmmsmnz by W HiVU “Operated

JBAAA and HL1AA in Korea back in ‘17 and “18 when con-
tact with the States could only go through amateur radio.
{Commereial facilities were mstaJJed in mid-1948.) lor the
short time I was operating in Kores it was truly a ham's
paradise.” Ciuy especially commends Ws 6SAH 8ANN 8G:Z
WRBI and 9RUK for traffic services rendered during tlmt
hectic period. W4l VU also remarks on the fine 15-meter
signal now put forth by Army colleague KZ5JS, same stem-
ming from a ground-level cube quad ,.._._ SCDXC
records that W2ATE (ex-W1ATE), DX contester of-the
lirst water, also is sold on cubical quads for 14-, 1- and
28-Me. work. And out west W6YDMD screeched at VE9AJ
for hours to no avail until he lowered his beam from 100
fcet to the tiU-foot level, Don't tell him “the higher, the bet-
vl -~ Well-known DXer W60OUN, 162/125, takes

«

In far-off Macao CROAIL
(left) and one of America’s
most prominent ham ambas-
sadors of good will, W2APF,
check pseudo-Brcuiter mat-
ters under John's 10-over-15,
W2APF must be close to peri-
patetic DXCC after his most
recent Hurry of world-wide
ama-tonring.

over editorial duties for SCDXC'’s Bulletin . . —. - W5RX,
late of KV4BK, detests overprotective fathers of yvoung
Novices. We concur that the youngsters shouid be per-
mitted to work their )X on their own hook, free from
parental proddings and *‘zuidance’ Next month
Canadian call signs will shuffle slightly, Two-letter VO
calla will take over in Newfoundland and similar VO2
labels in Labrador ... ._. Via WGOME we learn that
W5TET/KS4's curent Swan schedule calls for 14,015-ke.
e.w, nightly around 1-2 GMT with occasional phono thrown
in.... WAUWA declares that the 1957 Novice really
has himself a deal, plenty of DX and a wide selection of
commercial gear available. *Back when 1 was » Novice we
had only 80, 11 and 2 meters, 11 being useless because of
sunspot low. I had a 6AG7 oscillator and one crystal on
3748 ke, with a random-length wire antenna.’' \L’s XYL
is KN4JNI , - W3VED is working this year'’s ARRL
Test WHADM- stvlc Jommg eight or ninc fellow Threes in
multioperating his effective Indiana, Penna., layout
...... Yuu ean't afford to miss a one! W7DJU now has
W7GYR set up in his Bellingham, Wash,, oflice, just the
thing for keeping an car on 15 and 10 during lunch hours.
Dale agrees that we could do with much much less of this
clever QSO-breaching W QRX" routine. This me-first
hoorishness is rotten operating at its ripest, DX hoggery at
its swelliest. The fact that some 1)X stations are suckers for
it will never justify such *‘hrocedure” in the eyes ot decent
DX men who lay off their keys till QSO’s eud and then take
their chances with the rest of us . .. VE7QQ has evi-
dence that some nitwit is uususm‘{ Liis call on ten phore;
he doean,t touch the stuff . . . DX tratfic men welcome
Costa Rica and Niecaragua into third- -party QTC ranks.
Canada, Chile, Cluba, Ecuador, Liberia, Panama and Peru
are other foreign points with which one cin score BPL

...~ WGDXC' informs that W5ASG clobhered over
21)0 countries in the twelvemonth bmzummg February 7.
1956, Also that K2CJN, boating once again in the (arib-
hean, anticipated visiting nearly a dozen DXCC countries
by mld February.

Ten Years Ago In ‘“How’s DX?''-— The question is
put by a new interlocutor in your March 1947, QST. W1CH,
oue long prominent in DX circles, steps in to swing for
‘WI1DX so By can devote proper time to the organ's techni-

(Continued on page 166)
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DOCKET 11866

The Federul Communications Commission is
engaged in an extensive study of all frequency
allocations above 8J0 Mec., under the label of
Docket 11866. The objective is to resolve differ-
ences between the common carrier folks (such
as the telephone company) on one hund and the
private users on the other; the outcome will un-
doubtedly also help to shape U. S. policy toward
that region of the spectrum at the forthcoming
international radio conference. In the initial
stages amateur bands have not been affected,
but the League nevertheless filed the following
statement on January 15:

APPEARANCE OF AMERICAN RADIO RELAY LEAGUE,
INC.

Pursuant to paragraph VIII of the Preliminary
Notice of Hearing in the above entitled Docket. the
American Radio Relay League. Inc., enters its
notice of appearance. At the present time the League
is not able to make comments or give a bricf outline
of summary of any evidence which it might submit
because the issues suggested by the Commission
do not scem to affect the amateur directly. How-
cver, if the coinments filed in this Docket by uther
purties do reveal any proposals to limit or in any
way restrict amateur privileges beyond those now
provided for by international regulations and the
C'ummission’s Rules, the League will submit appro-
priate evidence.

MORROW'S TENTH

The nineteenth member of the present Haq.
staff to accumulate ten yeurs ARRL service —
Advertising Manuager L. A. Morrow, W1VG —
was presented his eredentials as 4 member of the
Ten-Year Club at a dinner meeting on January

7, 1957. Coming to the staff in 1947 as Assistant
Advertising Manager, ““Pete” Morrow moved
into the top position in 1951. In these past six
vears, revenue from advertising in QST (and
other ARRL publications) has been rising stead-
ily. The result affects all League members —
primarily in the form of larger issues of QST,
which are averaging nearly 507 bigger than six
vears ago. While this growth may to some extent
be attributed to an expanding cconomy, we know
that much of it results from the outstunding,
aggressive job W1VG hus done, without in any
manner compromising the high <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>