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The MERCURY

Rugged, handsome Crystal or
Dynamic. Extra quality features
at minimum cost. List prices
from $22.50 to $31.00.

The 630" DYNAMIC

Very popular  super-dynamic.
Ideal frequency response. High
output. Acoustalloy disphragm.
Lists at $36.50. -

JjThe CARDAX

World's favorite premium crys-
fal mike—the only high level
crystal cardioid with dual fre-
-quency response. Lists at $39.50.

The CENTURY

Low-cost all-purpose crystal and
dynamic models. Rugged, de-
pendable. Satin chromium fin-
ish. Lists at $10.00 and up.

A'roll call of Hams proves the
popularity of E-V mikes. That’s
because E-V engineered response
assures clear, exact voice

.reproduction...E-V high output
-provides more power! There’s

a,model made tor you in the
complete E-V line—with all
the extra quality, extra
features, extra value you want!
Ask your E-V Distributor or
write for Bulletin No. 104.

TOUCH-TO-TALK

First to fit any mike with 34*-27
stand coupler. Finger-tip relay
operation or microphone “On-
Of.” With or without mike.

s

VAR I8
L)
-~

SPEECH CLIPPER

Clips the peaks from speech
frequencies which exceed a
pre-set amplitude. Adds
greatly to articulation and in-
telligibility in speech trans-
mission, especially in the gres-
ence of high QRM or QRN.
Holds modulation at 100%.
With tubes. Lists at $24.50,

LECTRO-VOICE, INC, BUCHANAN, MICH.
Export: 13 East 40th St., New York 16, N. Y. =
Cables: Arlab



GL-807
Beam Power Amplifier

Filament voitage 63 v
current 0.9 amp

Max ratings, ICAS: Phone CcwW
voltage 600 v 750 v
current 100 ma 100 ma
input 60 w 75w
dissipation 25w 30w

Freq. at max ratings 60 mc

YESTERDAY or today, they don't come any better than
the GL-807. As an active ham, you're already familiar
with many of the tube’s good features.

You know that the GL-807 is a jack-of-all-trades cir-
cuitwise, serving as oscillator—buffer—doubler, tripler,
quadrupler—or final tube. In audio, you’'re aware of the
tube’s suitability for modulator work. A pair in Class
AB; will put out 120 w, ample to modulate a Y4-kw rig.

General Electric design know-how and precision
manufacturing stand behind this most useful of ham
transmitting types. A beam power tube, special care in
production is needed to assure top efticiency. Here G-E
close-tolerance methods pay off directly in superior
service by the GL-807 which yox buy and install!

it will pay you to study afresh the advantages to your
rig—the economy—that come from use of this fine and
respected G-E tube. See your G-E tube distributor! The
low price of the GL-807, in case you've forgotten, is less
than that of a pair of average receiving types! Electronics
Department, General Electric Company, Schenectadys, N. Y.

Series 9 (final) in a listing, by areas, of
tube distributors who can supply you with
Ham News, G.E.'s bi-monthly magazine:

Alhambra, Cal.: Coast Electronics Supply Co.

Bellingham, Wash.: Waitkus Supply Co.

Everett, Wash.: Pnngle Radio Wholesale Co.

Fresno, Cal.: General Electric Supply Corp.; Jack
C. Arbuckie Wholesale Parts and Supphes

Glendale, Cal.: Hagerty Radio Supply

Hollywood Cal.: Yale Radio and E ectric Co.

Honolulu, T. H.: W, A. Ramsay, Ltd.

Long B?ac(l:l Cai.: Fred S. Dean Co.; Scott Radio

0.

Los Angeles Cal.: General Electric Supply Corp.;
Kierulff and Co.; Papel Brothers; Radio Products
Sales Co.

Oakland, Cal.; W. D. Brill Co.; Electric Supply Co.

Pasadena, Cal.: Dow Radio Supply Co.; Empire
Electronic Dlstnbutlng Inc.

Portland, Oregon: General Electric Suppfy Corp.;
Pacific Stationery

Sacramento, Cal.: E. M. Kemp Co.; Sacramento
Electric Supply Co,

San Diego, Cal.: Shanks and Wright; Western
Radio and Television Supply, Inc

San Francisco, Cal.: Associated Radlo Distributors;
General Electric Su ly Corp.

San Jose, Cal.: Frank uement, Inc.

Sa(r:lta Ana, Cal.: Radio and Teievision Equipment

0.
Santa Barbara, Cal.: Channel Radio Supply Co.
Seattle, Wash.: General Electric Supply Corp.;
Seattle Radio Supply
Spokane, Wash.: General Electric Supply Corp.;
Northwest Electromcs
Tacoma, Wash.: C. and G. Radio Supply;
- T. Stewart Co.

(List as of February 25, 1950)

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL 3

ELECTRIC

180-JA3




ERE'’S the TVI experience of Stanley H.
Rosenberg, W2GSC, as he told it to us
in a recent letter:

“Having recently purchased a Collins 32V -2
transmitter, I felt that you might be interested
in the results obtained here at my station
W2GSC.

“At the outset may I tell you that this is the
first commercially built transmitter ever to
grace my operating room. The home built job
runs 500 watts into a push-pull amplifier and
even with moderate attempts to clean up the
severe TVI situation it has been necessary to
stay off the air during TV hours.

“After much deliberation it was decided to
purchase the 32V-2 and see just what happens.
The rig was set up with a 35C-1 low pass filter
inserted in the line feeding a three element
rotary beam. Faint cross-hatching was visible
on channels 2, 5 and 9 on the TV receiver in
my home. At no time was the quality or con-
trast of the picture changed as a result of the
32V-2 being on the air. The receiver here em-
ploys in its front end the type of continuously
variable tuner that is notorious for its poor re-
jection. A check at a neighboring TV set fifty
feet removed from both transmitter and beam
indicated nothing but fundamental. Fifty feet
to the other side of my house, the results were
the same as experienced on my own TV re-
ceiver (incidentally the tuner was the same as
mine). I soon discovered that tuning the VFO
in the transmitter could eliminate the harmon-
ics on any one channel. Of course while inter-
esting from the standpoint of receiver design,
it was a condition that was hardly tolerable..

“A quick check with a wave-meter indicated
that while the electrical suppression of the
32V-2 was high it was not sufficient to permit
operation with receivers as close as they were
in my own particular neighborhood. The trans-
mitter was removed from the cabinet and
the cabinet was lined with ordinary window
screening. To prevent leakage around the lid at
the point it contacts the felt cushion, a ‘flange’
was built extending from under the top of the

FOR RESULTS IN AMATEUR RADIO, IT'S.."

PEACE... it's wonderful!

cabinet and extending just beyond the point at
which the lid closes down on the top of the cab-
inet. I further bonded the lid to the cabinet
itself. In addition, I inserted two Ohmite Z50
chokes in the Final meter leads and by-passed
them with a 100-mmf condenser. Results?

Well, the results were beyond my wildest im=- ="

agination. Not a trace of harmonics on any
channel. A test with a dummy load further indi-
cated no harmonics even tuning through the 21
MC. band. The rig normally operates on phone
on the 14 MC. band. Three high-pass filters, one
on my TV set and the other two for neighbors,
and the story here is now complete. Sunday
night, Tuesday night—any night, no phone calls
from irate neighbors. It’s simply wonderful.

“As to the operation of the transmitter, well,
that too is beyond words. In a few weeks of
operation on 20 phone I have worked all con-
tinents but Asia. The DX to date is Australia
‘long way’ around (over 15,000 miles from
NY) with a report of 30 db over S9. This is
conclusive as my good friend W8BM and my-
self were both working VK3HW. Dan (8BM)
has 1 KW and I had 500 watts. We were both
40 db over 9 that day and I had told Dan that
VK3HW and myself had been in QSO a week
previously and I was then using my 32V-2,
Well, he didn’t believe it so I made the switch
again. The result was the same as it always
seems to be. ‘Can hardly tell which is which.’
Well, Dan pinned the VK down until he con-
fessed that my Collins was registering over
30 db.

“Congratulations to Collins on a really won-
derful transmitter. Without the 32V-2 I would
still be observing ‘quiet hours’.”

NOTE: The new Collins 49S-1 shielded cabinet
for the 32V -2 is briefly described in our ad in
the 1950 Radio Amateur’s Handbook. Designed
for reducing TV I from sources other than the
antenna, it is available at extra cost.

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street, NEW YORK 18

2700 West Olive Avenue, BURBANK
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no other set gives you so much

SO

economically as the new...§|-[

q79m

Cheeck Thiece Featunce Before You Buy!

DOUBLE CONVERSION -— imageg prac-

tically eliminated. First i-f 2075 ke.

— plenty of it, 11 tuned cir-

cuits, one rf, two conversion, and 3 i-f
stages. 214 kc "nose’’ selectivity.

VRS K — controllable from front

panel. Increasingly important as more hams
switch to NBFM to avoid TVI and BCI.
Sensitivity approximately 1 microvolt at 28
Mc for 500 milliwatts output.

3T — essentially flat—far surpassing
comparable sets now on the market.

TEMPERATURE COMPENSATION JERETS

good! Ceramic coil forms—wound in Halli-
crafters own coil plant. Special band switch
insulation, special trimmers.

ALRLSTINTY _ Amazingly

high, almost twice as good as the SX-28.

— Calibrated Bandspread—
Parallel drive dial pointers. Logging scales
on both dials,

ISR — 11 tubes plus Regn

lator and Rectifier. Range 538 kc to 35 Mc
and 46-56 Me. Crystal filter. 'S’ meter.

See it at your Parts Distributor

or write direct to us for a spec sheet

4401 W. FiFTH AVE., CHICAGO 24, ILL.




In many respects, Crystals are like

“diamonds.” You can buy them
from six-bits up. It may be difficult
to tell quality from a distance, but
measured under close-up of per-
formance, accuracy and stability
« « « quality stands out. After all,
your frequency control is the heart
of your transmitter. When you trust
your frequency to PR you know
where you are...today. tomorrow
and years from now. This is worth

a great deal. In the long run the
money you put in a crystal is not
important...because even quality
PRs cost little. When you buy a PR
from your jobber you can get the
exact frequency you want (within
the amateur bands) at no extra
cost. You can be where you want
to be . . . not within 5, 10 or 15 KC.
but JUST WHERE YOU WANT TO
BE! That means a lot.

e 20 METERS, Type Z-3, $3.75 e 40, 80 AND 160 METERS, Type Z-2, $2.75

USE AND KNOW W

i
’Sin;\;\g@ 1934

N

SUle

HERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA

5



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in Q57. ALl ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, OO and OBS, Also. where vacancies exist SCMs desire
applications for SEC, EC, KM, and PAM. In addition to station and leadership appointments for Members, all amateurs
are invited to join the ARRL Emergency Corps (ask for Form 7).

\TLANTIC DIVISION.

Kastern Pennsylvania W3BES Jerry Mathi 17 Crescent Ave. Glenside

IMaryland-Delaware-D.C. WIBWT ppa W. D ‘l 2 Tennessee Ave., N.E. Washington 2, D, C.
Southern New Jersey W2ASG Dr. Luther M. Mkntamm 5( 10 Warwick Road Haddonteld
Western New York W2PGT Harding A. Clar! ED Manlius
Western Pennsylvania W3IKWL Ernest J. Hlinsky 509 Beechwood Ave, Farrell
. CENTRAL DIVISION.
{linois WOEV] L\oyd E. topking 27 Lynch St. Elgin
Indiana WORE E. Monigan 1504 East hwmg South Bend 14
\Visconsin WIRQM Reno W. Goetsch Y29 S, 7th Ave. Wausau
-DAKOTA DIVISION
North Dakota WOIWY Rev. Lawrence C,
Strandenaes t. Andrew’s Church Westhope
South Dakota WENGM J. S. Foasberg SI)Q 1naho Ave., S.E, Huron
Minnesota W@RA John B. Morgan 1411 Summit Ave. St. Paul 5
DELTA DIVISION.
Arkansas WSJIC Marshall Riggs Danville
I.ouigiana WsSVT w. J. “xlkmson, ir. Room 313, Jeﬂ'erson Hotel  Shreveport
Mississippi WSDLA J. . Wallis 2406 Kelly Gulfport
‘Tennessee w4QT Ward Buhrman 1000 OvPrlook Ave. Chattancoga
GREAT LAKES DIVlSIO
Kentucky W4KWO IDr. Asa W, Adkmu. x 240, Woodland Park Hazard
Michigan \VXA%A Robert B.Coop HZ Guild St., N.E. Grand Rapids
Ohio Waw. Dr. Harold E. btncker 247 \V, Sth St. Maryasville
HUDSON DIVISION
haau:rn New York 2E( Kred Skinner 500 Wolfs l.ane Pelbam 65
N. Y. C. & Long lsland W20BU George V, Cooke %8-31 230th St. Bellerose 6, L. 1.
Nonhcrn New Jersey V2ANW ‘Thomas J. Lydon 190 Mortimer Ruthertord
MIDW LS'I‘ DIV[SION
lowa ar William G. D 3rd & Mit.chcllville
IKansas WeICV Earl N. ohnston 624 Roosevclt Top
Missouri W@ICD Ben H. Wendt North k:msa.s City
Nebraska W@OE! Scott E. Davison -&.33 North Nye Ave. Fremont
NEW ENGLAND DIVISION
Connecticut WI1VB Walter L. Glover Glover Ave. Newtown
Maine 1V Maanley W. Haskell IS Hemlock St. Portland
lastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic St. North Qumcy 71
Western Massachusctts WI1AZW Prentiss M. Bailey 62 Dexter St. Pittsfield
New f{ampshire* WICRW Clifton R. Wilkinson Salem Depot
Rhode Island WIC% Roy B. Fuller 17 Ledgc Road East Greenwich
Vermont WIN Burtis \W. Dean P. O. Box 81 Burlington
NORTHWESTERN DlVl SION
Alaska KL71G Charles M. Gra: 237 Douglas
idaho W7I1WU lan K. Ross '1()5 [rene St. Bolise
Montana W7EGN bred B, ’I‘munger 5, C'entral Whitefish
Qregon 7M% i] E Roden 19 N.W. Ninth Pendleton
\Vashington W7CZY _awrence Scbring Route 2, Box 384 Everett
PACIFIC DIVlSlO
Hawaii KHOHJ Dr, Robert Kats 1817 Wilhelmina Rise Honolulu 17
Nevada TCX N. Arthur bowm Box 2025 Reno
Santa Clara Valley WG6BP Roy E. Pinkham 1061 Fremont St. Santa Clara
East Bay W6TI Horace R. Greer 414 Fairmount Ave, Oakland 11
San Franciaco W6NL Samuel C. Van Liew 215 Knowles Ave. Daly City
$acramento Valley WGOZFE Ronald G. Martin 2038 13th St. Sacramento 14
3an Joaquin Valley WO6FKL Ted R. Souza “515 Home Ave. Fresno 4
ROANOKE DIVISION .
North Carolina W4CYB W. J. Wortman ¢/0 Duke Power Co. Charlotte 1
South Carolina W4AZT Wade H. Holland P, O, Box 116 Greenville
Virginia W4KFC Victor C. Clark Box ) Annandale
\Vest Virginia Wws8IM Donald B. Morris 303 Home St., Fairmont
—ROCKY MOUNTAIN DIVISION
Colorado WaIroz M. W, Mit 1959 Uinta St. Denver 7
iJtal Wis Leonard F. élmmcrman House4 Saltair
\Vyoming W7TKFV Marion R. Neary Box 215 T.aramie
SOUTHEASTERN DIVISION. ,
Alabama W4V E leland W, Smith 615 Southmont Drive Montgomery
Fastern Florida W4FWZ John \W. Hollister 3%09 Springtield Bivd. acksonville
Weastern Florida W+4ACB M. Douglas, jr. P.0.Box3 allahassee
eorgia W47D James P. Born, ir. 25 First Ave., N.E. Atlani
\Vnst Indies (Cuba-P.R.-V.I.) KP4KD Everett Mayer P. O. Box 1061 San Juan 5, P. R,
(:anal Zone KZ5AW Everett R, Kimmel Box 264 Gamboa, C. Z.
&()U'I'HWESTERN DIVISION
J.os Augeles W6VIM Virge A. Gentry, jr.’ 2156 W, 108th St. Los Angeles 47
Arizona W7MLL (yladrlen C. bllxott 39 North Melwood Tucson
San Diego W6BWO Dale S. Bos 2851 E. California St. Santa Ana
WEST GULF DIV ISION
Northern Texas wSsCbU oe (+. Buch 34 Vickery Boulevard Dallas
Oklahoma WwAIiT/AST rank E. Fisher i 04 East 11th St. Pawhuska
Southern (vxas SBD Ammon O. Young 402 Hli St. Houston 7
New Mexico WoSMA Lawrence R. Walsh 2100A 35th Street L.os Alamos
MARITIME DIVISION. .
Maritime (Nfid. & Labr. att.) VEIDQ A. M Crowell 6Y Dublin St. Halifax, N. S,
- ONTARIO DIVISION . -
Ontario VE3CP fhomas Hunter, jr. 1920 Ellrose Ave. Windsor, Ont.
. QUEBEC DIVISION____
Quebec VE2GL Gordon A, Lynn R.R. No. 1 Ste. Genevicve de
, Picrretonds P. Q.
. i —~VANALTA DIVISION.
Alberta VEOM] Sydney T. Jones P, O. Box Edmonton, Alta.
British Columbia VE7FB Ernest Savage 4553 \’Vest thh Ave. Yancouver
Yukon VESAK \W. R. Williamson ' O. Box 534 Whitehorse, Y. T.
PRAIRIE DIVISIOI\ 5
Manitoba VE{AM A. W, Morley 26 Lennox Ave st Vital
Raskatchewan VESDW J. H. Goodridge ¢/o Canadian Pacnﬁc AirLines Regina

—

——

e — — B —— -
* Officials appointed to act temporarily in the absence of a regular otficial.




}n lerafters

1950 Version of the famous World War 11
(and pre-war)
Transmitter!

The communications ‘“‘work-
horse” of World War II has
returned to its peacetime role!
Limited quantities of this most
respected member of
Hallicrafters transmitter family
are now being built

for the civilian market.

All transformers hermetically
sealed. Shock mounted

for mobile use. Complete with
tuning units and output coil
sets for 2 to 18 Mc (coils

for 28-30 Mc available
separately). 450 Watts CW,
300 AM phone. Ask wherever
Hallicrafters communications
equipment is sold or write

to the factory for a spec sheet.

HT-4G. .$1,520.00

Speech Amplifier

HT-SG LAY $217000
See and examine the
. . . . latest Hallicrafters
CURERETI * 7%e Radtio Manis Radis”  cavsoment ve cis
7 Radio Parts Show,
CHICAGO 24, ILLINOIS Chicago, May 22t0 25
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THE AMERICAN
RADIO RELAY
LEAGUE, wc.

is a noncommercial association of radio’ amateurs, bonded for
the promotion of interest in omateur 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, charfered

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 appoirted by the Directors. The League’

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

"Of, by and for the amateur,” It numbers within its ranks pragcti-

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

glorious achievement as the standard-bearer in amateuvr affairs.
Inquiries regarding membership are solicited. A bona" fide

interest in amateur radio is the only essential qualification; owner-

ship of a transmitting station ‘and knowledge of the code ‘are nof

prerequisite, although full voting membership is granted only to
licensed amateurs,
All general correspandence should be addressed to the Secretary,

ot the administrative headquarters ot West Hariford, Connecticut. .|

Past Presidents

HIRAM PERCY MAXIM, WTAW, 1914-1936
EUGENE C. WOQODRUFF, W8CMP, 1936-1940

o o e o &

Officers

President. + . « « . . . . . . GEORGE W, BAILEY, WZKH
New York, N. Y.

Vice-President. . . . . . . . J. LNCOLN MCCARGAR WéEY‘

Ocktcnd Californic
Secrefary + . . . + « « AL BUDLONG, W1BUD
West Hartford, Connecticut
Communications Manager . . . . . FRANCIS E. HANDY, W'[BDI
West Hartford, Connecticut

Yreasurer, . . « . . .« v + . » «» DAVID H, HOUGHTON
West Honford Connecticut

L] L L] L] L]

General Counsel. . . . . . o e e PAUL M, SEGAL
816 Connechcut Ave., Washmgfon é6,D.C

Assistant Secretaries . . . . s . . JOHN HUNTOON, W1LVQ
RICHARD L. BALDWIN, W1IKE HARRY PASTON, WI1DJV
West Hartford, Connecticut

DIRECTORS
President
GEORGE W. BAILEY
1 East 79th St., New York 21, N. Y.
Vice-President
J. LINCOLN MeCARGAR............. \W6EY

Canadian General Manager

ALEX _REID ........................ . VEZBE
240 Logan Ave., 8t. Lambert, P. Q.
Alternate: Willlan Butebart.......... VEGLQ
0740 107 8t., lidmonton, Alta.

Atlantic Division
WALTER BRADLEY MARTIN........ w3Qv
1033 Arbuta Rd.. Abington, Pa.
dlternate: Henry W. Wickenhiser, jr..
112 Htate Ave., Coraopolls, Pa.

W3KWA

Centml Division

JOHN G DOYLE., . . ..o, GPI
4331 N. \Vlldwood Ave.. Milwaukee 11, Wis,
Alternate: Wesley Io. Marriner. .. ....... WIAND
624 College Ave., Dixon, I1L

Dakota Division

iOODWIN L. DOSLAND............ W@TSN
Moorhead, Minn.,
<llternate: Robert A. Kimber............ W@BLK
(‘anyon Lake Rd., Rapid City, 8. D.

Delta Division

VICTOR AN[‘II‘I ............. W5BSR
P. 0. Box 985, Lake Charles, La.

Alternate: George &. Acton ............ YW5BMM

Plain Dealing,
Great Lakes Division

JOSEPFI M, JOHNSTON............. \W230X
123 Monmouth Ave., Bradley Beach, N. J.
Alternate: Gay In. MIlus, jr.............. W2NJF
170 Broadway, New York 7. N. Y.

Midwest Division
LEONARD COLLETT............... WoDEA
Civil Aeronautics Administration
Box 776, Joplln Mo.
Alternate: Alvin G. Keves.......,...... WOKTQ
1201 Merchunts Nat'l !mnk Bldg., Cedar Rnplda Ia,

New En gland Division

PERCY C. NOBLI, ., . ..., WI1BVR
37 Broad bt Westheld, Mass
Alternate: Clayton C. Gordon. .......... WIIIR.C
70 Columbia Ave., Providence 5, R. 1.

Northwestern Division
R. RT‘F ROBERTS. . ................ \ W7CPY

Alternate: Almn D. (.um.m .............. V7GP
3 Salem Ave.. Apt. 4, Dayton 6, Ohio
Pacific Di vxsxon

KENNETH E. HUGHES. . ¢.......,... W6C'I3
810 W. Orange Ave., So. bnn Francisco, Caul
‘l”e’n%i ¢, Porter Fivans, . ....,........ WGBI"

Bocmoke Division
J.FRANK KEY......oo0vnannn., veeseees WAZA
Box 707, Buena Vista, Va,
Alternate:

Rocky Mountm'n Division

Alternate: \Vllllnm R. White.
3 Pear| 8t., Denv

Soutlzeastern Division

TAMAR HILL. ... .iviivrienenann. ..W4BOL
104 Myrtle, Cochran, Ga.
Alernate: William P.8ldes. ............ W4AUP
Fleming Itoad, Montgomery, Ala.

Southwestern Division

JOHN R, GRIGGS.............00..,.s WeKwW
3212 Grape St., San Diego 2, Calif.
Uternnle John . Bickel. . ..............
14820 I, Wmmer Bivd Whittler, umr
West Gulf Division
WAYLAND M GROVES............ .W5SNW
P, ). Box 588, Odess:
(W5NW at Humble Pipe l,Ine (amp, Odessa)
Alternate: David H.Calk............... W5BHO

7730 Japlin St. Houston 17, Texas



“It Seems toUs..”

® It’s a rare occurrence when (ST uses a
‘‘guest”’ editorial, but then this is a rare
piece of writing. From the pen of Frank
Fisher, W5AHT/AST, in the January
issue of his Oklahoma traffic bulletin
“QLZ,” it is as concise and as powerful
an argument in support of organized
amateur radio as we have ever read. All
we can say is, ‘““We wish we had written
it!”

THIRTY-SIX YEARS

The arrival of a new year can hardly be
celebrated without some sort of review of
those gone by. In retrospect the years past are
rich in memories for many of us. Memories of
other days and of friends, some of them now
gone, who have helped to build the structure
we now know as amateur radio. Memories of
those who laid the cornerstone of our structure
and who labored with ceaseless effort to build
onward and upward from the sound founda-
tion they have established for us.

Chiseled in the cornerstone of our structure
is the name, “The American Radio Relay
League” —— a name which our founders would
not have believed would ever become recog-
nized throughout the world as typifying, and
representative of, the radio amateur — his
aims, his problems and his accomplishments.
But so it has; and in recognizing that fact
there are those of us who are conscious of the
fact that we have long enjoyed occupying this
wonderful structure without full appreciation
of the many facilities incorporated therein for
our well being, health and happiness and with-
out contributing to our fullest extent to its
upkeep and improvements. The rapid increase
in the tempo of technologic progress has been
felt keenly in the radio art, and many additions
and alterations have been necessary to meet
these changing conditions and to keep our

structure armong the foremost in the com- -

munity of radio services. It is a wonderful
feeling to point to our structure and be able
to say with just pride, **'This is our building,
built solidly from materials gathered by radio

amateurs and constructed, maintained and
operated by the amateurs.” Somewhat like u
club, it provides its amateur members with 4
common meeting place with special facilities
for enjoyment of their interest in the art of
radio communication. Here is a pleasant place
where congenial persons gather together to
spend many hours in mutual enjoyment of the
amateur radio service. The greatness of the
structure is difficult to visualize because it
stretches over the width of the land and
reaches into the very homes of the members.
Provisions have been made for the diverse
interests of many of its members. New wings
have been built to provide housing for new
activities as they were born. A gigantic re-
search service is maintained for our benefit
and the new developments made available to
all members and to the world at large. A liberal
education is possible for any member attend-
ing the excellent lectures or browsing in the
library in @ST hall. Various sports are spon-
sored to test the skill of those participating.
We own a well-equipped radio station which
keeps us informed of late events affecting our

_interests. We retain legal counsel to protect

our interests and publish a journal devoted
entirely to the amateur radio service. Because
of income derived from advertising in this
journal, coupled with the fact that the affairs
of the League are administered by a group of
members selected by and from our member-
ship and serving without pay, the cost of
membership is about that of a couple of car-
tons of cigarettes for full privileges for a year
----- - and — including subseription to the journal’
I have mentioned. Only a few salaried as-
sistants are required to provide this wonderful
service and insure efficient operation of our
vast structure.

Yes, my friend, we have indeed built a
marvelous structure, one of which we are
justly proud. I regret that L personally con-
tributed but little to its building and realize
that [ owe a lot to those that have cheerfully
done my share in addition to their own. Per-
haps I can make up for some of my thought-
lessness in the days to come. There is a lot to
be done in a big structure like this and I don’t



know a better time than now to get in with the
boys and go to work. I'd be glad to have you
come along, my friend. I can see you are
interested and would like to help too.

— WSAHT

"HOW TO BECOME"

There’s been a particularly high-pitched
buzz of activity in certain of the Hq. depart-
ments these past few months, perhaps not
prophetic to the casual visitor but to those of
us in the “nine to five”’ category a certain
indication that something was cooking in the
publications field. The subject of all this com-
motion turns out to be the beginner, the
neophyte or, as the British have it, the “nip-
per.” It seems our gang is producing a new
and revised version of How to Become a Radio
Amateur, and there have ensued endless argu-
ments on what makes the average beginner
tick, how he gets interested in amateur radio,
what his technical background is, if any (and
therefore at what level the booklet should be
written), what kind of gear he wants to start
with, whether his initial interest is in DX or
rag chewing or tinkering or what have you.
Yes, endless arguments; we didn’t find all
the answers. Oh, we did find some; for exam-~
ple, one of us bet his shirt that there was still
a considerable interest among beginners in
simple “breadboard” construction, lost it
when a survey showed 92 per cent of our
associate members preferred metal chassis.
And all this discussion many times took us
back to our own beginnings, but while it was
fun to reminisce it wasn’t much direct help,
because things have changed so radically since
those days. After all the wrangling, we had to
admit we didn’t know exactly what the aver-
age amateur beginner is looking for and that
we didn’t know where to find out.

So we compromised; we decided to cover,
as simply as possible, as many basic fields of
interest as we could. The result is a booklet
nearly double the size of the older edition.
Besides elementary theory, basic license data,
etc., there are three complete beginner’s
stations. It has some extremely simple gear
to enable anyone clipped for cash to get on the
air successfully (and even the fellows with
adequate mazuma are urged to take a crack at
building one of the simpler units, primarily to
rive them the “feel”’ of a soldering iron and a
fittle practical experience in construction).
It has a modest beginner’s station adequate to
hold its own on tﬁ:ilr with a minimum of
outlay of funds for the performance obtained.
It has a special section on beginner’s two-
meter gear, so that the fellow who is primarily
interested in the higher frequencies can start
right out there.

Why is all this a subject for the editorial
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page? Well, mostly because we think it is a
good time to point out that because of space
considerations QST cannot do fully for the
neophyte the kind of job we would like to do.
We are so completely loaded with material for
the active communicating amateur -— tech-
nical articles, operating data, regulatory an-
nouncements, station activities, and numerous
regular departments of special interest to
amateurs —~ that there just isn’t adequate
space available for these other things. And so,
it is in this “Xow to Become’’ booklet that
we’ve endeavored to do the specific job of
providing all the material the beginner needs
to get a good start in ham radio.

OUR COVER

The rather unusual looking assembly shown on
our cover this month illustrates the ‘‘leadless”
construction possible with the Type 826 triode.
A good bet at almost any ham frequency, =
practical amplifier putting these inexpensive
war-surplus tubes to work in the 10-, 6-, and 2-
meter bands is described on page 25 of this issue.

FEED-BACK

In our review of Reference Data for Radio
Engineers, page 38, March QST, we inadvertently
announced the price as $3.00 per single copy.
We hasten to inform our readers that this price
applies only to purchases of a dozen or more
copies — orders for less than this quantity will
be filled at the single-copy price of $3.75.

Beverly Dudley, author of the article, “Cali-
brating a BC-221 Frequency Meter,” March
QST, has notified us of errors in the tables therein.
At the bottom of page 41, frequency column,
“153.875"" should read ‘“153.846.”” In the fre-
quency column of Table II, page 43, *“3546.154”
should read ‘“3545.769,” ‘“3578.362’’ should be
“3578.942,” *“3789.421” should be *“3789.473,”
and “3923.769’" should be *“3923.077.”” Dud has
extended the data to the 20th harmonic of the
interpolation oscillator on the Lf. scale and to the
20th harmonic of the crystal oscillator on the
h.f. scale. These additional check points fill 8
sheets, which Dud will gladly arrange to dupli-
cate for interested parties at cost (about ten
cents per sheet).
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A Variable-Selectivity Sharp LF. Amplifier

An Outrigger ''Ql0-er’’ for the C.W. Man

BY BYRON GOODMAN,* WIDX

FEwW YEARS AGo WOAEH described a
A “super-selective’”’ ¢.w. receiver,! and the

idea prompted a number of amateurs
throughout the country to build similar jobs or
at least give the matter some serious thought.
After visiting both WOAEH and W9LM last
tall and listening to their selectivity-plus re-
ceivers, the writer came away with the firm re-
solve that such a receiver had to show up at
W1DX. The first job used six 85-ke. if. trans-
formers from two BC-453 receivers, and it was
an immediate revelation and tremendous operat-
ing aid. However, the i.f. transformers are not
too readily available so the thing wasn’t described
in QST.

In fact, it is this bugaboo of availability that
has kept many operators from enjoying the ad-
vantages of good ‘“skirt’’ selectivity in their
e.w, receivers. WOAEH used some 72-ke. trans-
formers that he built for himself, and W9LM
used Hammarlund and Millen transformers that
were designed primarily for good ’phone selectiv-
ity, and so required some modification for c.w.
work.

Jumping back to fundamentals for a minute,
let’s consider what we want in one of these super-
selective jobs. A crystal filter gives good selec-
tivity at the peak and perhaps for 20 or 30 db.
down, but the super-gelective principle requires

* Assistant Technical Editor, QST.
Githens, “A Buper-Selective (.W. Receiver,” QST,
August, 1948.

an i.f. characteristic that isn’t too sharp at the
peak, since this would introduce “ringing”’ and
considerable tuning difficulties, but which does
have very steep skirts. For example, the WOAEH
amplifier was 310 cycles wide at 6 db. down and
1330 cycles wide at 80 db. down. A characteristic
like this makes tuning across a band an unusual
experience. Instead of hearing a number of
signals of different intensities at any one dial
setting, you usually hear either nothing or just
one signal. The signals pop in and pop out as
though they were all in their own separate niches,
as is indeed the average case. A receiver with
excellent skirt selectivity like this will enable you
to listen to a weak signal within a kilocycle of an
extremely strong one, but of course you’re licked
if the strong one has key clicks. But by putting
a number of ““holes’’ in any band, it gives you a
better chance to enjoy a QRM-free QSO or to
find a weak DX signal in among the strong locals.
Skirt sclectivity is also useful in backing up a
crystal filter when separating two signals of about
the same strength within 100 cycles or so of each
other, although by itself it will not do the job
except by careful positioning of the two signals
on the edge of the i.f. passband. Since most c.w.
operators use or have available a crystal filter,
the addition of a sharp c.w. i.f. amplifier will re-
sult in a versatile combination that will meet any
practical receiving problem.

You don’t get this extreme skirt selectivity
with a few tuned circuits, regardless of their in-

A 50-kc. outrigger i.f. amplifier for
additional c.w. selectivity. The signal
is picked up at the tail end of the i.f.
amplifier in the regular receiver.

May 1950
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dividual Qs. If you have a few extremely high-Q
circuits in a bandpass circuit you can approach
the performance but the adjustment is critical
and may change with temperature and humid-
ity. The same or better performance is obtained
fairly easily if you use a large number of tuned
circuits. The ¢ doesn’t have to be out of propor-
tion. The.adjustment isn’t critical, and tem-

Fig. 1 — 'Two methods of coupling tuned circuits. At A, the coupling
increases with the value of Ci. In B, the coupling decreases as (2 ir made

larger.

perature and humidity do not bother the align-
ment. All of which led us to thinking that a
single tuned circuit for some low frequency
might be a useful device to have around. 1t could
be combined with similar circuits in any kind of
configuration we could devise, and the coupling
would be under exact control. The Millen Manu-
facturing Company agreed to make a few 50-ke.
tuned circuits a8 a starter, and the amplifier
described in this article shows one way they can
be used. The @ of the circuits runs around 60,
and they tune to 50 ke. with about 550 wufd., in
case you want to design your own amplifier.

Variable Selectivity

Some operators object to extreme receiver
selectivity because they like to be able to hear
several stations at once and keep a check on
“what’s going on.” WIAEH said that he was
getting a reputation for being ‘“high hat'’ hecause
he didn’t always answer stations calling him
after he finished a QSO, when the real trouble
was that the calling station was slightly off the
frequency and just wasn’t heard. This considera-

Fig. 2-— A wsimplified diagram
showing how the coupling methods of
Fig. 1 can be combined to make a
variable-bandwidth amphﬁcr With
S1 in the position shown in the dia-
gram, there are six tuned circuits be-
tween the plate of V1 and the grid of
13, coupled by Ci’s and Cz’s. With Sy
in the next position, there are only
three tuned circuits hetween F71 and
¥"3, coupled by (1 and C2. With S; in
the third position, there are thrce
tuned circuits, coupled by € and Ca.

v,
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tion, plus the fact that some few highly desirable
bits of choice DX are not exactly T9x, prompted
us to include variable selectivity in the amplifier
to be described. The method of obtaining it is
simple, and a natural with separate tuned ecir-
cuits.

Two conventional methods for coupling tuned
circuits are shown in Fig. 1. The method shown
at A uses a small coupling capac-
ity, €1, between the two ‘“hot”’
ends of the circuits. It might be
called a high-impedance coupling
method, and the coupling is made
looser by decreasing the value of
("y. The method shown at B uses a
large condenser at C', — the larger
it is the looser the coupling be-
comes. It might be called a low-
impedance coupling method.

The coupling method of Fig. 1B
looked like a good one for switch-
ing, since the switch points would
be at a low-impedance point in the
circuit and we wouldn’t have to worry too much
about stray couplings. Thus it is easy to arrive at
the circuit of Fig. 2, which shows how tuned cir-
cuits can be cut in and out of an amplifier to give
variable selectivity. With §; in the position
shown, the signal is coupled from 1, to I
through six tuned circuits, cach set of three
combining the coupling methods of Fig. 1. With
81 in the next position, two circuits in the plate
of V3 and one in the grid of V3 do the coupling,
with a consequent loss in selectivity. The bias on
V2 can be set originally so that the over-all gain
remains the same in either switch position. To
reduce the selectivity still more, a smaller
coupling condenser, ('3, can be cut in at the third
switch position. This latter method of changing
selectivity cannot be carried very far, however,
because the loose coupling afforded by €7 will
allow the tuned circuit in the plate of ¥ to
determine the selectivity, and changing '

radically detunes the associated circuits. Chang-
ing selectivity by changing the total number of
tuned circuits seems to be the most straightfor-
ward approach.

QST for
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Fig. 3 — Wiring diagram of the 50-kc. variable-
bandwidth amplifier.
€1 — 22.ppid. mica.
(752 — lS:uufd. midget variable (Millen 20015).
Cs, Cq, Cy, Ci2, Cz0, Cz5 — 0.1-ufd. paper, 200 volts.
Csy Croy Gy — 4.7-ppfd. mica.
Ce, Cq, Cy1, C21 —0.05-ufd. paper, 400 volts.
Cy, Cag, C2g, C2y, Cgs, C32 — 0.01-ufd. paper, 400 volts.
Cag, Cis — 1.0-4fd. paper, 400 volts.
Cip — 100-pufd. midget variable (Millen 20100).
Cu, Cuig - 470-ppfd. mica.
Chg, Ca2, Caz — 0.001-ufd. mica.
Cz4, Cz9 — 10-ufd. 25-volt electrolytic.
Cap— 10-ufd. 450-volt electrolytic.
Ca1 — 0.03-pfd. paper, 40 volts.
Cs4 — 0.1-ufd. paper, 400 volts.
Ri, Ry, R2z — 22,000 ohms.
Rg — 270 ohms.
Rs, Ry~ 2400 ohms, 1 watt.
R4, Ra, Rio, R2g, R26 — 1.0 megohm.
R ---15,000 ohms.
Re— 68,000 ohms.
R8s — 470 ohms.
Ru, Rig — 1500 ohms.
Ri2, Ris— 33,000 ohms.
Riz — 56,000 ohms.
Ris — 330 ohms,
Ri7y — 38,000 obms.
Rip — 0.5-megohm volume control.
R2o— 4700 ohms, 1 watt.
R21, Ra7 — 2700 ohms.
Ra22, R2g — 0.1 megohm.
R2¢ — 0.47 megohm.
All resistors 1g-watt unless specified otherwise.
L1 — 80-mh. r.f. choke. See text. (Millen 34280.)
TC —- 455-kc. b.f.o. assembly with grid leak removed
(Millen 65456). .
TC2-TCip — 50-kc. tuned circuit (Millen 63650).
RFCi — 1-mh. r.f. choke (Millen 34300).
RFCz — 10-mbh. r.f. choke (Millen 34210).

S$1— 2-pole 3-position wafer switch.

The Amplifier Circuit

There are one or two other considerations in an
amplifier of this type. Certainly over-all gain is
not very important, because the amplifier is
designed to pick up the signals at the tail end of
your present, 455-ke. i.f. amplifier, and the level
is fairly high there. Consequently, the amplifier
¢ain need be only sufficient to give decent signals
with a 500- or 1000-uv. signal at the input. In
fact, the gain must be held down to prevent
overloading at the tail end. If the output volume
is adequate for comfortable headphone reception,
and the noise in the output is noise from the front
end of the receiver and not from the 455-ke. /50-ke.
converter, the design can be considered satis-
factory. In the strip to be described, some noise
is generated in the converter, but it is always
masked by the noise from the receiver itself.

Applying the principles discussed so far, and a
tfew that showed up during testing, we ended up
with the circuit shown in Fig. 3. The 6SA7 con-
verter picks up a signal from the receiver i.f.
amplifier and converts it to 50 kec. The oscillator
portion of the 6SA7 is on 405 ke. instead of the
alternative 505 kc. simply because it was easier
to pad a b.f.o. assembly, T'Cy, to 405 ke. than to
remove turns to bring it to the higher frequency.
A maximum of nine 50-kc. tuned circuits is

13



Underneath the chas-
sis of the 50-kc. if.
amplifier.

available, and three degrees of selectivity are
obtained at the various settings of S;.

The second detector is a 6SA7 “mixer” to
avoid any loading on the last tuned circuit and
to permit the use of a beat oscillator that isn’t in
the kilowatt class. The advantages were described
in an earlier article? in QST. The beat oscillator
uses the grounded-plate Colpitts ecircuit because
an r.f. choke can be used for the coil without
requiring that a feed-back tap be taken off the
winding. -

A 6SN7 provides a two-stage audio amplifier
and all the gain necessary for good headphone
operation. Another 6SN7 was used for a tuning-
meter circuit and, while not absolutely neces-
sary, it is extremely useful. One section of the
6SN7 is used as a cathode follower at the grid of
the 6SA7 detector, to decouple this circuit from
a 1N34 crystal diode. The d.c. appearing in the
output of the diode is used to bias back the other
half of the 6SN7, and a 0-10 milliammeter reads
the current in this tube. The larger the signal, the
lower the current reading. You can use a 6J5
cathode follower and read the voltage at the
1N34 with a high-resistance voltmeter if you like,
or you can use a 6SN7 in a follower/rectifier
combination. This is c.w., and we aren’t looking
for the ultimate in S-meters.

If some of the values in the circuit look out of
proportion, remember that most of this is at 50
ke., a sort of never-never land where i.f. com-
ponents are too small and audio components
aren’t too hot. Decoupling resistors, such as R3,
Rg and Ry, were found necessary in reducing
regeneration and b.f.o. feed-through, and both
subjects will be discussed later.

Construction .

‘The construction of the amplifier may look a
bit queer at first glance, since control knobs
appear on two sides. There was good reason for
this. It was felt that most operators would add

2Villard & Thompson, “A Detector for Single-Sideband
Reception,” QST, June, 1948.
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the unit to an existing receiver, and this type of
construction gives two choices of installation. If
the unit is Jocated on the operating table along-
side the receiver, it can be placed on the right-
hand side of the receiver with the one-knob end
facing the operator. Thus it takes up & minimum
of table frontage. The knob facing you is the
selectivity-selector switch, the one you are most
likely to use, but you can reach around and get
at the others if necessary. If you mount the
amplifier above the receiver or on a panel above
the receiver, mount it with the long side facing
you and bring the selectivity-selector switch out
with a right-angle drive or flexible shaft. But all
this is hypothetical — most amateurs modify
designs ‘to suit their own particular needs and
requirements,

The unit is built on a2 7 X 15 X 3-inch alu-
minum chassis. No unusual construction is
involved, and the components are mounted in the
most convenient places. The 405-ke. oscillator
assembly T'C, is a standard b.f.o. unit with the
grid leak removed and an extra lead (to (%)
added. The pick-up lead to the receiver is a 40-
inch length of RG-58/U — its capacity and the
inductance of RF(C; resonate close to 455 ke.,
but no great harm will result if they don’t. The
jeads from the tuned circuits to S; are run in
ordinary shielded wire. The b.f.0. coil L was
mounted by soldering one of its terminals to one
of the terminals on Ci because we noticed that
using a brass mounting screw in the coil reduced
the @, but that isn’t to imply that it wouldn’t
work otherwise. And RFCp was mounted by
soldering one of its terminals to a ground lug on
the chassis simply because it was convenient.

The rotary switch next to the volume control
was originally incorporated because we had
hoped to be able to make the amplifier broad
enough for selective ’phone reception, and this
switch would have selected one of several modes
of operation. In its broadest condition the ampli-
fier is a little too sharp for ’phone, and so the
switch now serves as a convenient mounting

QST for




strip. Some day we may use it to vary the time
constants in the S-meter circuit.

Alignment and Adjustment

There isn’t much to aligning the amplifier. If
you have a source of 50-ke. r.f. from a frequency
standard or test oscillator, you can start at the
grid of the second 6SK7 and work backwards
in the usual manner. However, if you don’t have
the source, just wrap one turn of insulated wire
around the diode plate pin in your regular
receiver, to give you a little coupling, and connect
this wire to the RG-58/U input lead of the 50-ke.
amplifier. Turn on the b.f.0. in your receiver —
you are using it for the test oscillator — set S; in
the 50-kc. amplifier for the “broad” condition,
and twist the iron slug in 7'C in or out until you
get an indication on your S-meter in the output
of the 50-kc. amplifier. Do this with Cj set at
midcapacity. If you can’t find any indication
and want to check the oscillator portion of the
6SAY7 converter, lift ¢'; and listen in your receiver
for this oscillator as you tune it around.

When you have some signal getting through
the 50-ke. i.f. in its broad condition, peak up
TCqa, TC3, TCy, TCs, TCy and T'Cio. By the time
they are all peaked you may be overloading the
50-ke. amplifier, so as soon as you are getting a
reasonable signal through you can switch off the
receiver b.f.o. and tune in a steady b.c. carrier
or a signal from your frequency standard. Use
this as the signal to align the 50-ke. amplifier,
always keeping the gain in the receiver down to
the point where nothing is overloading. After
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Fig. 4 — Measured selectivity curve of the 50-ke. i.f
amplifier in the “sharp” and “medium” positions, and a
tabulation of the bandwidths measured at various
amplitudes.

May 1950

aligning in the “broad’ position, switch S; to
“sharp” and realign all of the circuits, starting
with T'C0 and working back. Look at the position
of each trimmer, to be sure that you have peaked
each circuit and not merely set some at one end
of their tuning ranges.

The amplifier should be checked for regenera~
tion in the three positions of S;. With a signal
coming through the 50-ke. i.f., watch the S-meter
as8 you add a 0.25-ufd. paper condenser from
screen to ground on the GSA7 converter and
either of the 6SK7s. Any decrease in S-meter
reading indicates regeneration, and some addi-
tional filtering or by-passing may be required.
Make the same test on the 250-volt line.

If the gain of the amplifier is not substantially
constant in the three positions of 8}, increase or
decrease the gain of the first 6SK7 stage by in-
creasing or decreasing the value of Rg.

When the amplifier is aligned and the gain
equalized, the next step is to adjust L so that the
b.f.o. will tune to 50 ke. (or whatever frequency
your i.f. ended up on). With Ci¢ at half capacity
remove turns from L; or juggle the values of C;7
and Cig until the oscillator is zero beat with the
incoming test signal. A milliammeter inserted
between K14 and ground should show about 0.4
ma.

With no signal coming through the amplifier,
watch the S-meter as you tune Cyg through its
range. Some of the b.f.o. voltage gets into the
S-meter circuit, but the S-meter reading due to
the b.f.o. shouldn’t change when you short the
grid of the first 6SK7 to ground, and it shouldn’t
change much when you short the grid of the sec-
ond 6SK7 to ground. If it does, it indicates that
b.f.0. voltage is leaking around to the front end
of the amplifier, and more isolation is required.
Making C0 and REg larger will help.

That’s about all there is to aligning the ampli-
fier. As with any single-signal reception, the
b.f.o. will be tuned off to one side of the i.f. fre-
quency, and the choice of beat note depends on
the operator. When used with a receiver, the
crystal in the receiver will add some selectivity,
of course, and the best way to be sure everything
is in proper relationship is to tune in a signal on
your receiver with the crystal in its sharpest posi-
tion. Peak the signal by watching the receiver
S-meter, and then peak the 50-kc. amplifier by
adjusting C'y and watching the amplifier S-meter.

Keep the coupling between your receiver i.f.
and the input of the 50-kc. amplifier as loose as
possible consistent with proper masking of the
converter noise. In other words, when you turn off
your receiver you should be able to hear a little
noise coming through the 50-ke. i.f. amplifier, but
when you turn on the receiver the noise should
come up enough to mask this other noise com-
pletely. No if. gain control is included in the
50-ke. unit, and all of your gain juggling can be

(Continued on page 106)
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A Low-Cost TVI Filter

Tubular Construction for the Harmonic Filter

BY CHARLES A. DENE,* W3CPC

8 the number of TV receivers in this locality
A grew by leaps and bounds, the trials and
tribulations at W3CPC became worse — so
much so that operation on 28 Mec. had to be con-
fined to the early morning or the late hours of the
night. Obviously something had to be done if the
good-neighbor policy was to be maintained. Al-
though the transmitter was well shielded and r.f.
filters had been installed in the power line, plus
lowered I in the final tank circuit, there still re-

‘This view of the filter removed from the tubular case
shows how the components are assembled. Baﬁ.ie plates
provide shielding between individual filter sections.

mained sufficient third harmonic to make the
neighbors unhappy.

It was the necessity for getting rid of the har-
monie that led to the construction of the low-pass
filter described here. The total cost amounted to
$5.07. The filter was built for use with 72-ohm
coax, the general construction being along the
same lines as that used in the Collins 35C-1 but
using inexpensive components. It has performed
entirely satisfactorily with an input of 300 watts,
amplitude modulated.

The condensers are the zero-temperature-co-
efficient ceramic type having a nominal d.c.
rating of 500 volts. It was considered that this

#7137 Jackson $St., Philadelphia, Pa.
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type of condenser would be adequate for the job
because we had succeeded in getting a low stand-
ing-wave ratio on the transmission line. So long
as the line standing-wave ratio actually is low
there should be no trouble from condenser brealk-
downs at power levels of the same order as that.
used by the writer.

The filter construction is shown by the photo-
graph, with details und dimensions given in Fig. 1.
The outer shield is a 10-inch length of aluminum
tubing, !fs-inch wall, having an inside diameter
of 3 inches. Circular baffle plates provide shield-
ing between scctions and also serve for mounting
coils and condensers. These can be cut from I{;-
inch shect aluminum and should be carefully
filed to size so that they will fit snugly inside the
tube, making good contact. The end pieces, in
the writer’s case, were made from I4-inch alu-
minum stock routed out as shown on the drawing.
If a lathe is not accessible for this purpose, there
is an alternative method of construction that does
not require special tools. Cut a ring a half-inch
in width from 3-inch thin-walled brass tubing,
file one edge flat and then tin the edge with solder.
Make a hack-saw cut through the ring and file
the edges down until they just touch when the
ring is squeezed into the end of the aluminum
tube. Cut a 3-inch disk from sheet brass or copper,
tiling the edge so it will fit snugly inside the alu-
minum tube. Then insert the ring part way inside
the tube with the tinned edge out, and solder the
disk to the ring. After soldering is completed, the
piece can be cleaned up with a file and emery
cloth to make a close fit in the end of the tube.
The drilling and assembly is the same as shown
in Fig. 1 for the aluminum end picces. If brass
tubing is used instead of aluminum for the shield,
the rings can be sawed from the same picce
providing a little extra length is obtained in the
first place.

Assembly of the unit should be quite clear from
the photograph and Fig. 1. The inductances are
soldered to the screws that go through the small
fecd-through insulators, the nuts being tightencd
just enough to hold the insulators firmly against
the baffle plates. ‘The whole unit is of course com-
pletely assembled before being slid into the tube.
The tube and end plates are held together by 6~32
machine screws through holes drilled at 90-degree
intervals through the tube and the end-piece
flanges.

The circuit diagram of the filter built by the
writer is given in Fig. 2, with constants for either
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cuit is over 60 db., and its
performance has more than
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The same type of con-
struction can readily be ap-
plied to other filter circuits,
either more or lesselaborate.
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Fig. 1 — Constructional details of the filter enclosure.

52- or 75-ohm lines. The filter cuts off at 44 Mec.
and the m-derived sectionshave maximum-attenu-
ation points at approximately 55 and 70 Mec. The
condenser capacitances shown are the nearest
standard values to those theoretically required,
and in all cases are within 10 per cent of the
theoretical values. The coils are best adjusted by
using a grid-dip meter as described in December
QST.! L; and C should resonate at 55 Mc. when
J1 is shorted, as should also Lg and Cy with Je
shorted. Ls and Cs should resonate at 70 Mec.

I Seybold, *“The Design of Low-Pass Itilters,” QST, De-
cember, 1949.

Jy Ly

J2

1
Ic

Fig. 2 -~ Circuit diagram of the low-pass filter.
J1, J2 — Coax receptacle.

52-0hm Line 74-Ohm Line

ppfd. |Turns| Dia. |Lenpth|| pusd. |Turns| Dia. |Lenqth!
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Condensers are  zero-temperature-coefficient ceramic, 500-volt
rating (Centralab type CC). Coils are wound with No. 12 tinned wire;
dimensions above are in inches, diameter measured inside.
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low, the condensers would
appear to be entirely ade-
quate.

AR.R.L. GREAT LAKES DIVISION
CONVENTION

Detroit, Mich., May 27th, 28th &*29th

The first convention to be held by the
Great Lakes Division will be a three-day
affuir, sponsored by the Detroit Area
Amateur Radio Council. Headquarters
and the center of most activities will be
the Hotel Statler in downtown Detroit.

The program will start with a mammoth
swap-and-shop session which is expected to
clean' out attics for miles around. Tech-
nical talks covering a wide range of inter-
ests, including TVI, single sideband,
portable-mobile design, and tower c¢on-
struction will highlight a program includ-
ing an ARRL forum, DX and traffic meet-
ings, contests, and other ham fare. Among
the speakers will be A. L. Budlong,
W1BUD, Mack Seybold, W2RYT, Don
Norgaard, W2KUJ, and George ‘Light-
house Larry”’ Floyd, W2RYT. A full pro-
gram for XYLs has also been arranged.
The convention banquet will be held Sun-
day evening.

Registration fee for the three-day affair
is $3.50; banquet tickets are $4.25 per
plate. Purchased together, the price is
$7.50. Tickets and information are avail-
able through clubs, wholesalers, or by mail
at: ARRL Convention, P.0. Box 903,
Detroit 31, Mich.
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“In the Spring a Young Ham's Fancy ...

BY CARL H. NELSON,* W6EPH

ee AH, SPRING — this is the time of year to make
A decisions,” I am muttering to myself. And
I am deciding to buckle down and learn
13 w.p.m. of dit-dahs. I am going to become dit-
happy so I can walk into the local FCC office,
chin up, chest out -~ confident.
v~ Every night, faithfully, I am turning on my
$-40 and am taking code practice from W1AW.
I am sitting down and waiting for code practice
to begin. I am taking 8 w.p.m., then 10 w.p.m.,
solid. Now, if I can take 15 w.p.m. solid I am
ready to take the exam.

At last the day is arriving. I am marching up
to the FCC office and am proudly announcing my
intention of becoming a ham. It all is seeming so
easy, only for some reason I am kind of nervous.
Must be the pickle sandwich I am eating for
breakfast, I am figuring.

After filling out some forms, a gentleman is
calling my name and I am stepping up to a table,
putting on some headphones, and waiting, I am
copying a message which says practically nothing

and am perspiring profusely by the time the

machine stops.

Then 1 am waiting for what seems like about
five hours, while the examiner is grading my
paper. Ile is calling my name and I am rising
from my seat like a prisoner awaiting a sentence.

“You pass,” Le says as he hands me the
written exum. I am grinning from ear to ear.

gia= "1?;_"’ ”;ﬂ"
Sl

After the exam I am going back to the office
with a song in my heart. Yessir, I believe I have
made it. Seven weeks and I am on the air.

[T am going home that night to start plans for
my rig.

In six weeks I am ready to go on the band and
am ’'phoning the XYL from the office each
morning, long distance, to find out if the postman
is bringing that valuable hunk of paper. The
answer is “No.”” The answer is always “No.”

So finally I am ’phoning another hopeful who

*200 Hill Ave., Whittier, Calif.
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has taken the exam the same day as I. He greets
me happily, informing me that he is on the air
for ten days.

I am nonplused. I am mortified. I am down-
right unhappy. I now am ’phoning the XYL
twice a day. I am nervous, irritable. I am suffer-
from hamus melancholia. The neighbors are agking
me if I am losing weight and I am just mumbling
something unintelligible and turning my back
on them. Finally, I am taking the bull by the
horns and writing to FCC.

At the end of the tenth week I am getting a
terse answer to my letter, to wit:  Your applica-
tion is not found. To avoid further delay, please
fill in Questions 1 to 14 on the enclosed Form
610, have the jurat completed, and return.”

I reach for the aspirin, drag myself to the
hookcase, and grab Webster’slittle book of words.
With glazed eyes I am turning to the ‘“Js.” The
XYL is coming into the room and saying,
“What’s wrong, dear?”’

[ am grunting and licking my burning, swollen
lips.

“Jurat — A memorandum as to before whom,
when, and where an affidavit was made.”

That’s it — that’s it — they are wanting the
darn thing notarized. Well, why aren’t they
saying so?

The next day the letter is on the way to our
Capitol in an airmail, special-delivery envelope
with “RUSH”’ written all over it.

I am now twenty pounds lighter, twenty years
older, and have 1387 more gray hairs on my
head by actual count.

In about a week she arrives. Eyes gleaming,
mouth drooling, I am rushing into the spare room
where the rig is sitting and am snapping on the
receiver. I am hearing a character across town on
ten meters who is calling CQ. I am giving him a
buzz. He is coming back to me and I am sailing
on a fleecy cloud.

‘We are discussing all sorts of topics, pro and
con, and are generally having a perfect QSO
when I am hearing an angry knock at the front
door. I am asking the W6 to QRX while I um
answering the door.

When I open the door I am finding my next
door neighbor giving me the cold eye and saying
something nasty about seeing me all over the
screen on Channel 6.

And that’s the way it is going from then on. I
am making no friends among the neighbors. But
who cares? I am a ham. The birds are singing,
the bees are buzzing. All is right with the world.
Besides, I am getting used to my wheel chair.

QST for



“Tailor Made” Antenna Couplers

Optimum Design with New Coil Material

BY GEORGE GRAMMER,* WIDF

too well adapted to use in the antenna cou-

pler. One difficulty is with the link winding;
at the lower frequencies it is usually too small —
except possibly in the plug-in variable-link type
~-to give optimum coupling. Mechanically, the
tank coils vary in conductor size and spacing
over the range from 3.5 to 30 Mec., so that the
clips used for tapping
the line on the coil will
fit on one band and not
on another. In the me-
dium-power coils the
turn gpacing is frequently
80 small that it is either
impossible to get a clip
on the coil or else it
can't be done without
shorting to the adjacent
turns. With fixed-link
coils the link getsin the
way of the taps when
the latter must be close
to the center of the coil.
While this is not so bad
with variable-link coils,
variable coupling is not
needed and in any event
cannot usually be made
as tight as the coupling

CUMMERCIALLY—MADE COILS are not, as a rule,

The tank-coil material is similar to the Type
3905 coil (2L4-inch diameter, No. 12 wire, 6
turns per inch) but with tinned instead of enam-
eled wire so tap connections can be made. The
link-coil material is a new type using No. 14
wire, 8 turns per inch, of such diameter that
the insulating spacers just fit snugly inside the
tank-coil spacers, It is therefore possible to cut
off as many link turns
ax are needed, slide the
link inside the tank coil
to whatever position is
gelected, and then fasten
it in place with a tauch
of Duco cement on each
end. Johnson type 235~
860 clips are excellent
for tapping on the tank
coil, as the jaws can be
locked securely on the
wire to make good low-
resistance connections.
Coils constructed in
this way can easily be
mounted on ordinary
straight-line plugs. The
accompanying photo-
graph shows one of a set
made by the writer,
mounted on a Millen

between fixed coils —
and tight coupling is a
very desirable feature
in an antenna coupler.

What all this adds up
{0 is this: For electrical
reasons, we ought to be
able to select a link-coil
size that will meet the

Construction of coils used in the antenna coupler
shown in the other photographs. These coils are made
from new coil material which permits “tailor made”
links fitting snugly inside the tank coil. Connections to
the link coil are made with short lengths of wire soldered
to the ends of the link winding. ‘I'he tank-coil turns
should be sprcad slightly where the connecting wires
to the link pass through the coil, to prevent short cir-
cuits. Keep the link connections at right angles to the
tank coil turns, insofar as possible, to reduce capacitive
coupling.

40305 plug. Unlike the
ordinary commercial
coil, this coil is sup-
ported only by the wire
itself soldered in the
connection pins. We
had some doubt about
the strength of such an
assembly before build-

particular requirements

at hand. For mechanical reasons, we need coils
that all have the same conductor size and have
sufficient turn spacing so that a single type of
clip can be used on all bands. Furthermore, the
coils should be arranged so that the link is snside
the tank coil, thus making all the tank-coil turns
accessible for tapping.

Coil material by the foot has been on the mar-
ket for some time, but did not quite meet the
requirements outlined above. Through the co-
operation of Barker & Williamson we now have
some coils that we believe fill the bill very nicely.

* Technical Editor, QST.
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ing one, but were pleas-
antly surprised to find that it is at least as rigid
and strong as the customary type using a sup-
porting strip for the coil. In fact, we suspect
that it will stand everyday handling better than
the bar arrangement; No. 12 wire is pretty stiff
in the short length nccessary to reach from the
end of the coil to the pin.

When used in a properly-designed antenna
coupler these coils should easily be capable of
handling 500 watts of r.f. The @ of the circuit
does not need to be very high, so the circulating
current is not excessive. The cost of a complete
set of assembled coils, with plugs and clips, is
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about half the cost of a ready-made fixed-link
set of comparable conductor size and power
rating.

A Medium-Power Antenna Coupler

The remaining photographs show an antenna
coupler, designed for handling a few hundred
watts, and for coupling a transmitter to a reasona~-
bly-flat 300-ohm line, built around the new coil
material. The coupler uses the regular parallel-
tuned circuit and includes an antenna changeover
relay. It also includes a pair of r.f. ammeters for
reading feeder current; these are not an essential
part of an antenna coupler but are very useful
for indicating when maximum output is being
obtained. (Plate current of the final amplifier is
not always a reliable power-output indicator,
particularly with tetrodes.) Since we got the
meters at bargain prices in surplus, we used them.
We used the fixed mica padding condenser on
the 80-meter range for the same reason; new,
this type of condenser costs more than a trans-
mitting variable of the samne rating, but this one
came out of a BC-375 tuning box.

A coax-coupled antenna coupler using the new coil
material, As shown, the coupler will handle a few hun-
dred watts, the limitation being primarily the plate
spacing in the tank condenser rather than the current-
carrying capacity of the coils. The fixed padding con-
denser (for the 3.5-Mc. range only) is used principally
to avoid the necessity for having a tank coil longer than
the plug bar on which it is mounted. Any available
capacitance between 50 and 100 uufd. will suffice as a
padder, providing it has the required voltage rating and
providing the number of turns on the tank coil is ad-
justed to permit covering the 3.5-4 Mec. band.
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The coupler is built on a 7 by 9 by 2 aluminum
chassis, and most of the construction can be seen
in the photographs. The coil socket is mounted
on brackets made from 1/16-inch aluminum cut
in strips a half inch wide; here again we ex-
pected the assembly might be fimsy but it turned
out to be just the opposite. The brackets are
made high enough so that the coil socket clears
the tuning condenser comfortably. The condenser
is a split-stator type because the circuit is bal-
anced, and it is insulated from the chassis because
at the time of building the coupler we did not
know whether we wanted to ground it or not.
Subsequent developments showed that it was
desirable to have it ungrounded, because on some
bands we found it necessary to ground the center
of the coil. A vernier-type friction-drive dial
(National AM) was used because past experience
with antenna couplers had convinced us of the
necessity for being able to reset with fair ac-
curacy, and because such a dial does not turn
when it is accidentally bumped. The r.f. meters
are mounted on a piece of bakelite set behind a
rectangular cut-out in the 8 by 12 metal panel;
the bakelite was used to reduce the capacitance
between the meters and the panel, especially
since these were metal-cased meters.

BEach coil is provided with its own pair of clips
soldered to a short length of 300-ohm line, in turn
terminated in a Millen 37412 plug. The line plug
is inserted in a 33102 crystal socket mounted on
top of the tuning condenser. This scheme makes
coil changing quite rapid and avoids the necessity
for changing clip connections when changing
coils. A crystal socket also is used for the output
terminals, the same type of plug being used on the
regular transmission line. A third crystal socket
is mounted on the rear edge of the chassis for the
line to the receiver.

The socket for the coax link is mounted cen-
trally on the rear chassis edge. A length of coax
runs from this coax receptacle to the coil socket,
and is grounded where it goes through the chassis
(between the stator sections of the tuning con-
denser) to reach the coil socket. The a.c. plug
on the rear edge connects to the relay coil.

The fixed condenser, C3, is connected in parallel
with C by flexible leads and banana plugs. The
sockets (actually the tops of jack-top binding
posts) are simply soldered to the lugs furnished
on the variable condenser. Mechanically, this
method is not too good; a switch would be better
but we did not have a suitable one.

The L/C ratio in the coupler tank circnit is
not especially critical, so the dimensions given in
Fig. 1 can be varied within reason. The chief
point is that each coil must resonate, on the band
for which it is made, with the tuning condenser.
Fairly low (' is preferable to high (!, but the
limitation on L/C ratio at 3.5 Mc. is the size of
the coil required. The plug bar will mount a 4-
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inch-long coil comfortably, but it is doubtful
if much greater length could be used without
devising some method of supporting the coil on
the bar. With the 3.5-Me. coil dimensions given
in Fig. 1 the coil is just slightly longer than the
bar and is easily mounted. Additional support
was given this coil by running a No. 4 screw
through the end holes in the bar and fastening a
soldering lug under the nut; the coil ends are
soldered to this lug as well as to the pins in the

plug.

15V, AC.

Amir'S

“ig. 1 — Circuit diagram of the antenna coupler. The
antenna changeover relay and r.f. ammeters are con-
venient but not essential to the operation of the coupler.
The ground (X in the diagram) on the center of the
tank coil may be used or not as required to break up
undesirable resonances of the type described in the text.
C1 ~- 100-ppfd.-per-section, 1500-volt plate spacing per
section (National TMK-100D).
Cz ~- 90 pufd., 3000 volts, 2 amp. at 3 Mc

A - R.f.jammeter, scale range according to power and
antenna feeder system For a reasonably-flat
300-ohm line, 0-1 amp. is satisfactory for 100
watts r.f. output; 0-2 will suffice for outputs up
to 400 watts.

J1 — Coax receptacle.

J2 — 115-volt receptacle, male (Amphenol).

J3, J4 — Crystal socket, for FT-243-type pin spacing
(Millen 33102).

Ry: — Antenna relay, d.p.d.t. (Ward Leonard 507-531).

Cwoil Data
Band L, turns La, turns
3.5~4 Me. 24 8
7 Me. 18 5
14 Me. 10 8

6
1.1.— No. 12 tinned wire, 2 !4 inches dia., 6 turns per inch
(B & W 3905-1).
T.2—No. 14 tinned wire, 2 inches dia., 8 turns per inch
B & W 3900).

The link coils specified in Fig. 1 are chosen so
that the reactance at the operating frequency is
approximately equal to the coax link impedance,
75 ohms in this case (the link cable is RG-59/U).
This size of link is optimum for tightest cou-
pling, for any given coupling coefficient. The coils
can be somewhat smaller for a 52-ohm link.

Tuning the Coupler

The proper way to tune an antenna coupler was
described in considerable detail in February QST
beginning on page 22, su we will not take space
here to repeat it. Using a resistance-bridge s.w.r.
indicator to check the s.w.r. in the coux link, the
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data below were secured from the antenna
coupler shown. The load, substituting in this case
for an actual transmission line, was a 300-ohm
l4-watt composition resistor. The frequency
marked with an asterisk in each group was the
frequencv al which the coupler was adjusted for
minimum s.w.r.

Frequency S.W.R.
3500 1.4
3550 L.15
3600* 1.0,
3700 1.15
3750 1.5
3750 L5
3900* 1.0
4000 1.15
7000 1.15
7150* 1.0
7300 1.2

" 14,000 1.1
14,200* 1.05
14,400 1156
28,000 1.3
28,500 1.05
29,000% 1.0
29,700 1.5

Since un s.w.r. of 3 does not represent a sig-
nificant change in tuning conditions and is en-
tirely inconsequential so far as loss is concerned,
the figures above give a good idea of the frequency
range that can be covered on each band without
readjustment of the antenna-coupler tuning —
providing the load is a pure resistance. In other
words, the necessity for readjusting the antenna
coupler when changing frequency within a band
depends principally on the s.w.r. on the trans-
mission line to the antenna. Over a given fre-
quency range the transmission line is not likely
to be us broad as the coupler.

V.H.F. Resonances

Those who have the TVI question on their
hands will do well to pay somc attention to the
possibility of resonances in the TV region. It is
an unfortunate fact that coils of any size have
self-resonances, roughly in harmonic relation,
that begin to appear at frequencies several times
that for which the coil is designed. These resemble
the resonances that occur on a straight length of
wire — that is, the phenomenon is one of stand-
ing waves. Two typical cases of practical impor-
tance are shown in Fig. 2. The tank coil is always
connected to a condenser which, at v.h.f., is al-
most a short circuit. Under these conditions the
standing waves of current and voltage are about
a8 shown in the drawings for the ““fundamental”
and “second harmonic’’ resonances. The reso-
nance can be destroyed, in the drawing at the
left, by grounding the center of the coil, since this
is a high-voltage point for that frequency.
Grounding the coil center will have no particular
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effect on the resonance shown in the drawing at
the right, because the center is at a point of volt-
age minimum. Since it is impossible to ground
any point other than the center if the circuit is
to be balanced at the operating frequency, there
is no remedy for these “even harmonic’’ reso-
nances except to shift them to a frequency where
they will do the least harm, by changing the
number of turns in the coil.

It has been our experience that resonances of
this nature will show up at at least one frequency
in the 54-88 Mec. TV band with tank coils de-
signed for 14 Mec. and all lower frequencies. In
the set of coils made for the antenna coupler
described here the 14-Mec. coil, with the tank
condenser set for normal operation in the 14-Mc.
band, had a resonance point at 86 Mec., right in
the middle of Channel 6. Grounding the center of
the coil killed the resonance and left the coil
clean throughout the low TV channels. Reso-
nances in the 7- and 3.5-Me. coils showed up at
various spots in the low TV range; some could be
destroyed by grounding and some not. The 28-
Me. coil did not show any resonances in the
critical region.

Link-Circuit Resonances

In addition to self-resonances in the tank coils,
the link circuit will resonate at v.h.f. Transmis-
sion-line type resonances are to be expected, of
course, but are complicated by the fact that the

Rear view of the antenna coupler. Connections to the
coax link, to the receiver antenna posts, and to the 115-
volt supply for the relay are through sockets on the rear
edge of the chassis,
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coax link is terminated in reactances at both ends
—- at, the transmitter end, in the coupling circuit,
and at the antenna coupler end, in the link coil.
Since the constants of these circuits will vary
from one installation to the next, there is no one
“best’’ length for the coax link. The only safe
way to.determine the right length is to check with
a grid-dip meter. Fig. 3 is a chart showing the
resonances for various link-line lengths with the

Fig. 2 -~ Simple types of self-resonance occurring with
coils as used in ordinary circuits tuned by a condenser.
For identification, the type of resonance at the left is
termed “fundamental” and that at the right “second
harmonic.”

antenna coupler described above at one end and
a transmitter at the other. These measurements
were made with the transmitter and antenna
coupler set, up for 14-Mec. operation. The *funda-
mental’’ resonance is shown by the curve marked
A and the “second harmonic”’ by curve A2. The
curves marked B; and Bj are similar, but were
obtained with a low-pass filter inserted between
the transmitter and the link line. They are in-
cluded to show how the resonance point is af-
fected by changing the constants of the circuit
connected to the line.

It will be observed that there is no way to
avoid at least one resonance in the 54-88 Mec. re-
gion (except by building the antenna coupler as
part of the transmitter and using no connecting
line at all) for the simple reason that if the line is
made long enough to tune it past 54 Mec. the sec-
ond harmonic starts to come in at 88 Mc. How-
ever, the TVI problem is always most acute in
one or at the most two channels, and those are-
the ones in which resonances need to be avoided.
Where only one channel is concerned the best
possible line length is the one that keeps all the
resonance points as far as possible from that
channel. Using the A curves in Fig. 3 as an ex-
ample, the shortest possible line is obviously best
if Channel 2 is to be avoided, and in any c¢vent
the line should be less than 30 inches long. If it
has to be longer, then it should be not less than
60 inches long, but not long enough to bring the
second-harmonic resonance into Channel 2. On
the other hand, if Channel 6 is the important
one a length of 36 inches would be about optimum
under the conditions shown by the 4 curves, and
about 30 inches under the conditions represented
by the B curves.
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The resonance frequencies for a given line
length will vary with the band on which the
transmitter is operating, because the terminal
conditions will vary on different bands. The
higher-frequency bands should be favored in
choosing a line length, since the harmonics from
those bands are the most potent in causing TVI.

Just what these resonances may mean is per-
haps best illustrated by the writer’s experience
with the antenna coupler described here. In
its first trial on 14 Mec. the tank coil was not
grounded at the center, and purely as a matter of
convenience a 13-inch link line was used. Both
the tank coil and the link were resonant in Chan-
nel 6, the only one on which there is anything
resembling TV service in Hartford. The picture
on that channel disappeared when the transmit-
ter went on, leaving nothing but a jumble of
bright and dark lines. Grounding the tank-coil
center and changing to a 36-inch line reduced the
interference to the point where, while there was
still some cross-hatching in the picture, it was not
strong enough to cause any particular annoyance
at normal viewing distance. The probable dif-
ference in harmonic intensity between the two
conditions is estimated to be of the order of at
least 60 db. Subsequent tests, after making the
measurements shown graphically in Fig. 3,
showed that (with the tank-coil center-tap
grounded) a line length of either 13 or 52 inches
caused about the same amount of interference —
in neither case intense enough to wipe out the
picture entirely, but taking away all the enter-
tainment value because the picture was just
visible through cross-hatching. Changing to a
45-inch line brought the cross-hatching down to a
tolerable level, but the interference was least with
the 36-inch length. These tests were made with-
out filters or traps of any kind in the transmitter.!

It is probably an unusual coincidence for both
the tank coil and link circuit to be resonant in the
same TV channel. Nevertheless, resonance in only
one of the two can do a great deal of damage to
TV reception. Such resonances can be avoided by
using a grid-dip meter for checking, and then
making the necessary changes should a resonance
show up where it is not wanted. In making such
checks disconnect the transmission-line clips
from the tank coil, because innumerable reso-
nances occur in the antenna system itself and

! For those who want more statistics, the measured r.f.
output of the transmitter used for these testa was 100 watts
and the transmitting antenna was within 8 feet of the TV
antenna at the nearest point. The latter was a dipole-
reflector affair aimed at the transmitting antenna. The TV
signal strength is not known accurately but has been mess-
ured in the vicinity of 100-200 microvolts per meter at 30
feet in better locations in the Hartford area. The small
amount of interference remaining after making the changes
described above was easily taken out by a two-section low-
pass filter of the type deseribed in the 1950 Handbook. The
transmitter is of course adequately shielded and the supply
leads are thoroughly filtered, using the methods described
in past issues of QST.
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can cause a lot of confusion. In checking the tank
coil, disconnect the link at the antenna coupler
80 the link-circuit resonances will not be present.
After cleaning up the tank coil, reconnect the
link line and check the link circuit by coupling
the grid-dip meter to the link coil. The link reso-
nances can be identified by disconnecting the
line; they will disappear when that is done.

This checking process may represent a bit of
bother, and there are those who might be inclined
to question whether it’s worth while to use an
antenna coupler at all if it can’t be trusted with-
out investigation. The point is this: Regardless of
what you hook on to the output link of your
transmitter proper, the same amount of harmonic
voltage is induced in that output link. If reso-
nances oceur in a link-coupled antenna coupler,
they will cause the harmonic energy to be trans-
mitted on to the antenna with fair efficiency.
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Fig. 3 — Measured link-circuit resonances, as a func-
tion of the length of the coax link, in a typical set-up
using the antenna coupler described in the text.

But if the resonances are avoided the harmonic is
greatly attenuated. On the other hand, if the out~
put link is simply connected to the transmission
line that goes to the antenna the full harmonic
voltage is applied directly to the line. Those
“innumerable resonances’’ that we mentioned
above as occurring in the antenna system ac-
tually appear every few megacycles in the aver-
age system, so the chances are excellent that the
harmonic will travel along in great style. Prop-
erly deresonated, the antenna coupler offers quite
a few decibels of discouragement. Besides, it of-
fers an excellent means for impedance matching
with balanced lines and — probably most im-
portant of all — offers the man who uses a
parallel-conductor line a way to install a low-pass
filter under the conditions most favorable for its
proper functioning. It’s a good investment.
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. .+ The ARRL Traflic Department is setting up local
vigilance committees to iron out BCI problems.

. . . Successful experiments on waves as low as 1.2
meters, using parabolic reflectors, are reported by Frank C
Jones, 6AJF-6XM.

. . . C. Francis Jenkins, visual-radio pioneer, announces
plans to make available to awmateurs low-cost models of his
automatic facsimile machine,

. A. L. Budlong of the ARRL Experimenters Section
«iebunks the thoory that 54.7 degrees is the currect angle for

‘no coupling’ bhetween inductances.

. . ¥rench amateurs are being heard on 40 meters in
this country in midafternoon.

. Design features of the new nonradiating Isofarad
regenerative broadcast receiver are reviewed by Byron B.
Minnium.

. « » Build your own transmitter parts and invest the
savings in meters, advises Department Editor L. W. Hatry.
Home-brewed pie-plate condensers, water grid leaks, and
inexpensive square inductors are recommended.

. . . Acting upon the request of the ARRL Board of
Directors, the Department of Commerce has authorized a
new amateur band at 8 meter.

. Approximately 100 amateurs have had their trans-
1mttmg licenses canceled for infractions of the new Depart-
ment of Commerce regulations.

. . . President Coolidge has publicly thanked amateurs
for their participation in the successful Governors-President
Message Relay.

A Third National Convention i8 announced for
August under the sponsorship of the Chicago Radio Traffic
Assn.

. . « H.E, Ogden, 9BRK, and D. B. Rauth, 9CHG, have
won new laurels for amateurs by providing communication
for the press during rescue operations to free Floyd Collins,
entombed in Sand Cave, Ky.

. Dou Wallace, 9ZT, is experimenting on 5 meters
with & 204A runping at one-kilowatt input.

. ARRL Traffic Manager Schnell has sailed from San
Francisco with the United States Fleet. He will carry on
communications tests vn atateur frequencies.

. . . Experiments in top loading antennas and loops are
described by Capt. William H. Murphy, USA.

. . . Bartholomew Molinari, BAWT, has been awarded
the Hoover Cup for 1924. Described as the * Best All-around
Amateur Station,” 6AWT boasts an inductively-coupled
Hartley transmitter, a semi-vertical cone cage antenna, and
a detector-and-onc-stage receiver.
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HAMFEST CALENDAR

ILLINOIS — Sunday, June 4th, at Ki-8hau-Wau Boy
Scout Camp, staged by the Starved Rock Radio Club.
Picnicking, contests, displays, and mobile operating activi-
ties are planned. Refreshments and lunch will be available
for those who do not bring a picnic dinner. Tickets $1.00 if
purchased before May 25th, $1.50 at the gate. ¥or further
details see the Ham-Ads in April and May QST or write
WIMEKS. Utica, IlL

KANSAS — Sunday, May 21st, at Kenwood Park,
Salina, arranged by the Central Kansas Radio Club. Starts
at 9 A.M. No advance registration required. Licensed ama-
teurs attending will be charged 50 cents. Coffee and soft
drinks will be free. YLs, XYLs, and harmonics are welcome.
Make it a family affair if you wish, but bring your own
service.

MISSOURI — Sunday, June 11th, at Tweedies Resort,
located between Eldon and Bagnall Dam on Highway 54.
Sponsored by the Missouri Emergency Net. Boating, fish-
ing, swimming, sodas, lunch, and contests will be part of
the day's activities. For information about cabins contact
Paul M. Cooper, WOTGG, 415 South Maple, Eldon, Mo.

NEBRASKA — Sunday, June 4th, at the Youth Cabin,
Cody Park, North Platte, sponsored by the North Platte
Amateur Radio Club. Program starts promptly at 10 a.n.
and features entertainment for the XYLs and kiddies.
Bring your own picnic lunch — everything else free.

NEBRASKA — Plans are now being formulated for the
Nebraska 160 Emergency 'Phone Net Hamfest, to be held
in late May or early June at a site in central Nebraska. ‘The
esact date and location will be announced when question-
naires have been tabulated. Hams, hams to be, and SWLs
are invited. Get last-minute dope from Net raembers or
from Hamfest Chairman William C. Gettman, WAYSK,
Norfolk, Nebr.

NEW YORK — Saturday, May 13th, at the Liederkranz
Club, 660 Main Street West, Rochester, sponsored by the
Rochester Amateur Radio Association. Registration starts
at 2 p.m. Afternoon activities will include discussions on
emergency operation, traffic handling, DX, and v.h.f.
development. V.h.f. gear will be in operation and there
will be an interesting display of ancient apparatus for the
old timers. Special events for the ladies. Dinner will be served
at 7:00 p.M., followed by entertainment. Tickets $3.75
per person,

SOUTH CAROLINA — Sunday, May 7th, at W4BPD's

‘‘antenna farm,"” in Orangeburg. Hams from neighboring
states are invited. Bring the wife, kids, lunch and refresh-
ments; also gear for the swapfest. Early arrivals are invited
to an all-night 20-meter DX Party at W4BPD's shack.

SOUTH DAKOTA — Saturday and Sunday, May 20th-
21st, at Watertown, South Dakota State Hamfest, spon-
sored by the Howlin' Wind Amateur Radio Club. Every-
body invited! A full program has been arranged by the
Committce, Plan to attend!

TEXAS — Saturday and Sunday, May 27th-28th, at
Cuero, Annual Convention of the South Texas Emergency
Net. All amateurs are invited. Program includes business
meeting, speakers on emergency work, the usual fun and
zood fellowship. Further details available from STEN
Secy L. F. Megaw, W5PY, 202 Bedell Bldg., San Antonio,
Texas.

SASKATCHEWAN — Saturday and Sunday, July lst-
2nd, at Saskatoon, sponsored by the Saskatoon Amateur
Radio Club. Registration starts at 10 A.m. at Hamfest head-
quarters, H.M.C.S. Unicorn, 4th Avenue North at 24th
St. Saturday: ARRL meeting and discussion presided over
by SCM J. H. Goodridge, VESDW, banquet and program
at Bessborough Hotcl. Sunday: field day, picnic, and gen-
eral get-together. A ham station will be in operation at
Hamfest headquarters. Special programs for XYLa and
youngsters. Fee: $5 per couple, §3 single. The Committce
will endeavor to arrange hotel accommodations when re-
quested in advance, Contact F. Toster, 201 Avenue Bldg.,
Saskatoon, Sask.
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Utilizing the 826

A 250-Watt Amplifier for Ten, Six, and Two Meters

BY RICHARD M. SMITH,* WIFTX

e The 826, an efficient tube at frequencies
well above 111 Mc., now presents an in-
expensive mecans to increase power in
the v.h.f. range. lerctofore ignored be-
cause of its unusual shape and high
price, current surplus prices make it a
veal bargain.

gain by continuing to ignore the 826. This
- H5-watt triode at present scems to be a drug
on the surplus market, yet its price is only about
50 cents. It is a tube designed especially for
v.h.f. work, which means that it should be a good
bet at almost any ham frequency. About the only
reason we can sec for its continued neglect by
hams is that it presents a few layout problems
that cannot be solved by the usual style of ham
construction. We decided to see what could be
done with this bargain bottle, und came up with
the amplifier shown here. The unit is designed to
cover the 10-, 6-, and 2-meter bands, but the
same layout with larger tank circuits could un-
doubtedly be used with success at much lower
frequencies.
The circuit is shown in Fig. 1. Aside from the
use of a linear tank circuit for 2 meters, the ar-
* Technical Assistant, QST.
! Chambers, ‘450 Watts on V.H.F.,” QST, Sept., 1949,

p. 22,

Tum amateur fraternity is missing a good bar-

rangement is unusual only in physical layout
and that is dictated largely by the shape and size
of the tubes themselves. To one who is accus-
tomed to huilding gear using double-ended tubes
such as the 812, 35T, 24G, 829, and others, the
arrangement pictured here may be a1 mild shock.
We hasten to assure you, however, that we did
not purposely try to build something ‘“different”’
in this case. Study of the physical arrangement
of the 826 will bring you to the same conclusion
we reached. If you want short leads (and who
doesn’t), the layout shown is about the only pos-
sible arrangement unless you want to go in for
some fancy sheet-metal bending. What we wanted
was something that could be duplicated with
a minimum of “special’ parts. The results may
not be the prettiest thing in the world, but we
can assure you that the basic aim of efficiency in
performance zs achieved here, and when you can
get a $12 tube for one-twentieth of its usual
price, appearance becomes secondary.
Circuitwise, the amplifier uses the customary
push-pull cross-neutralized arrangement with
plug-in coils in grid and plate tank circuits. To
obtain maximum efficiency at 144 Me. a system
devised by W1JEQ permitting a linear tank to be
used was sclected.t The 2-meter plate lines visible
in the rear view of the unit remain in place re-
gardless of what band is heing used. Conventional
plug-in coils are used for 6- and 10-meter opera~
tion, with a staundard B & W BVL base mounted
above the plate-tuning condenser. When either

Front view of the amplifier. A sym-
metrical panel arrangement is ob-
tained through the use of pulleys and
dial cord to drive the two condenser
shafts. The antenna coupling adjust-
ment is centered in the pancl, with
the grid tuning control at the left,
plate tuning control at the right. The
over-all appearance is enhanced by a
window cut through the front panel at
about the sume height as the tubes.
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plate coil is in place, the 2-meter lines are open-
circuited by the removal of the shorting bar. They
then serve merely ags plate leads joining the tank
circuit to the tubes. For 2-meter operation, the
shorting bar is placed across the end of the lines,
and a “hairpin” coupling loop is
plugged into the position formerly
occupied by the coils.

Construction

This amplifier consists of three
separate subassemblies. The first,
which comprises the tube mount,
grid circuit, and neutralizing cir-
cuits, is shown in the detail photo-
graph. The second is made up of
the plate tuning condenser, the
2-meter plate lines, and the BVL
assembly for the plug-in coils.
The third is the chassis and panel
which merely serves to tie the two
major assemblies into a unit, and
as a means of mounting the com-

and soldering, attach lugs that are later to be
used to join these to the plate lines.

Once these parts are in place, mount the neu-
tralizing condensers, with the tabs of the ‘‘stator”
plates soldered direcily to the stator bars of the

1_ Jo—- To+B
Lag Thru A

pleted amplifier in a standard
rack or cabinet. Departures from
the arrangement shown can be
made in the chassis-and-panel as-
sembly to suit individual require-

ments, but the plate and grid “Bias
assemblies should be duplicated
as closely as possible.

The tube sockets are mounted 334 inches

above the chassis on an aluminum bracket meas-
uring 534 inches wide. If a different plate con-
denser from that specified in the parts list is
used, the height above the chassis should be
changed to suit, because the plate lines, which
are supported by the condenser, must end di-
rectly at the plate terminals of the tubes. The
socket for the grid coils is mounted on the bracket
in such position that its terminals project through
the bracket immediately beneath the tube
sockets. Just below the holes for the coil socket
(National XB-16), make a %4 X !{-inch grom-
met-lined slot to pass a length of 300-ohm Twin-
Lead through to the link terminals on the coil
socket.

Mount the tube sockets and the coil socket first.
Then do all the filament wiring, including by-pass
condensers (3 through Cs. Next mount grid
resistor Ry, followed by the grid condenser (.
This condenser is made from a single-section 35-
pufd. condenser (Millen 21935). Remove 3 rotor
plates and 2 stators from the center of the unit,
sawing through the two stator bars, but not
through the rotor shaft. Use Y{-inch copper strip
to make the r.f. leads joining C4, Ly, and the grid
terminals of the tubes. An additional length of
copper strip should be soldered directly between
the two grid terminals, Pins 8 and 5, to reduce
.grid lead inductance. Next place a similar strip
between Pins 1 and 7 of each socket. By crimping
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F ig. 1. — Schematic d:agram of a 250-watt amplifier
using push-pull 826s for operation in the 10-, 6-, and 2-
meter bands.

(1 — Millen 21935, modified (see text).

Cz — National TMH-35D with 2 rotor plates and 2
stator plates removed from each side.

Cs, Gy, Cs, Cg, Cs — 0.005 ufd., 600 volts (Sprague disc
ceramic).

C7 —- 470 uppfd., 5000 volts test.

Cy — Neutralizing condenser, 1.5-8.5 uufd., 1200 v.
d.c. wkg. (Millen 15003, mounting ring re-
moved).

Ry — 100-ohm l-watt carbon.

Rz — 2000 ohms, 10 watts.

L1—28 Mc. — 10 turns No. 18, space-wound, 134-in.
diam., each half of coil spaced to occupy M4
in. 4-turn variable link. (National AR-16 20-S
with 1 turn removed from each side.)

—50 Mc. -~ 8 turns No. 14 enam., )-mch diam.,
c.t., each half spaced to occupy 84 inch. 3-turn
variable link.

~— 144 Mc. — Hairpin loop, No. 16 wire, 12 in. wide,
114 in. long, c.t. A similar loop spaced %4 inch
below it is used as link.

T2 — 28 Mc. — 8 turns of }§-inch tubing, 2 inches o.d.,
each half spaced to occupy 1 inch (B & W 10
BVL).

--50 Mec.—4 turns of Y4-inch tubing, 134 inches
o d., each half spaced to occupy 1 inch (B & W
5 BVL).

L3A, B — 5%%-inch lengths of 34-inch o.d. copper tubing,
spaced 1% inches center-to-center. ()ne end of
each drilled and tapped for 6-32 screw 14 inch
from end.

Li— chk-up loop, 2 in. long, 1 in. wide, mounted on

ack b
RFCx—ZO—?O Mc r.f. choke, 500-ma. rating (Ohmite
RFCa — 144-Mec. r.f. choke, 500-ma. rating (Ohmite
Z-144

Filameat transformer — 7.5 volts, 8 amperes.
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Detail view of the grid assembly,
showing placement of parts for mini-
mum lead length. The Twin-Lead
extending toward the lower left
corner of the picture is part of the
input link line.

grid condenser Cj, and the tabs of the movable
slugs connected to the copper strips at the plate
terminals of the tube. The arrangement is shown
in the detail photograph.

The plate assembly is made by inverting the
tuning condenser and mounting it on four ceramic
pillars 284 inches high (National GS-2) as shown
in the rear view. The socket for the plate coils
is supported on aluminum brackets 134 inches
above the plate condenser. 1t is connected to the
plate lines by 4-inch copper strips soldered to
metal plate grips through which the plate lines
pass. The plate grips (National type 12) are
bolted to the stator terminals of the plate con-

denser, and connection to the lines is made by
springing the grips to the proper diameter. The
plate end of each line is drilled and tapped for
6-32 screws used to make connection between the
line and the lugs on the plate terminals of the
tube sockets. The distance from the plate grips
to the plate terminals is shown in the circuit
diagram, Fig. 1.

The construction of the chassis-and-panel
assembly is evident from the photographs. To
accommodate the plug-in r.f. chokes used, a
standard tip jack is mounted on a polystyrene
plate which is then placed beneath the chassis so
that the tip jack will be centered in a 114-inch

Rear view of the am-
plifier. ‘The arrange-
ment of the plate as-
sembly is shown. The
coils shown are those
used for 50-Mc. opera-
tion, with the grid coil
just visible behind the
tube bracket.

S
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Rottom view of the amplifier. All
input terminals are arranged along
the rear of the chassis. ''he poly-
styrene plate near the plate by-pass
condenser is used to mount the pin
jack for the plug-in r.f. chokes, us
described in the text.

hole in the chassis immediately below the for-
ward edge of the plate condenser. Thus, when 6-
or 10-meter operation is desired, RFC is plugged
into the tip jack. For 2-meter work, RF(C?, which
is mounted on the shorting bar, is inserted. The
plate by-pass condenser C'7 is connected between
the pin jack and chassis as shown in the bottom
view., Also visible in this view are the filament
transformer, and a portion of the input link line.

This line passes through s grommet-lined hole in -

the chassis between two ceramic bushings used to
pass the filament leads. The line runs to 4 stand-
ard crystal socket mounted on the rear of the
chassis, and is twisted one or two turns to achieve
better balance to ground.

Operation

Ratings for the 826 permit its operation in a.m.
‘phone service at 1000 volts, 125 ma. per tube,
thus permitting this amplifier to be operated at
250 watts input. Under c.w. conditions (or n.f.m.)
plate current may be increased to 140 ma. per
tube, or an input of 280 watts. These are the
ICAS ratings for natural cooling at frequencies
up to 250 Me. With forced-air cooling, the ratings
permit the plate voltage to be increased to 1250
volts in c.w. operation, but a similar increase is
not recommended by the manufacturer for 'phone
use. Grid-bias requirements are as follows: for
a.m. 'phone, — 160 volts (80 ma. through 2000
ohms); for c.w., -~ 70 volts (70 ma. through 1000
ohms). If break-in c.w. operation is desired, or if
some form of protective fixed bias is to be used,
—22.5 volts is suggested as a value suitable to
hold plate current within reasonable limitas.

Tests have shown the amplifier to be fairly
easy to neutralize by the usual methods. If un-
balanced operation is obtained (as evidenced by
heating of the plate of one tube), balance can be
restored by readjustment of both neutralizing
condensers. Adequate drive at 50 Me. can be ob-
tained for the amplifier from an 829 driver stage
operated at about 40 watts input. Somewhat
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more input to the driver is required for 2-meter
operation, but it is still well within the capa-
bilities of any efficient 829 driver. It might even
be possible to obtain enough 6-meter excitation
from an 832. Thus, the amplifier deseribed is a
good bet for anyone who wants to get a bit more
power at relatively small cost. The puarts used are
inexpensive, and the tubes are cheaper than their
sockets!

Calling CQ

When I call CQ while nsing the key,
At least one station will come back to me.
For on c.w. a yuy makes a choice
Ry the strength of the signal and not by a voice.

T call CQ on the ten-meter "phone,

T twist the dials — wear my thumb to the bone.
1 try it again, I yell and 1 yell,

Do they answer me? Nol They call a YT..

At last I got mad and said to my wife,

Come here, sweetie pie, and help save iy life.
Put out a CQ on this old pile of junk,

Let's prove this YL biz is true or the bunk.

She calls a CQ in her sweet~mannered style,

Ye Gads! Hear the answers — { didn't touch the dial.
They gave her reports of R . . . 89 . . . plus.

Not in all my experience have I heard such a fuss.

She kept it agoing for quite a long time.

Oh! Boy! Am I bappy, someone's on the line.
T suid, sweetie pie thanks a lot for the help,

Now give me the mike, let me give him a yelp.

Now 1 know band conditions can change mighty fast,
But I can't understand how her contact can last;
For soon us she’s finished and I take the mike,
QRM blanks me out and the guy has to hike.

['m going back to ¢.w. where all CQs hit,

Where I get many answers and don’t have to sit
And holler and shout and call to beat hell

Then hear the guys answer a sweet-voiced YL.

But on second thought, [ think I will stay
()n ten-meter phone and enjoy every day.
Now why should I crawl up on a shelf?

[’'m going to answer some YLs myself!
¢, B, Hoffstetter, W9JC
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The Ground Wave at 1.8 Mc.

Probable Consistent Range on 160 Meters

BY C. F. ROCKEY, JR.,* WOSCH

operation elicits a new interest in ground-

wave propagation. Because communication
on the higher frequencies is almost entirely in
the sky-wave mode, the behavior of earth~guide:l
radiation has remained rather unfamiliar to the
average ham. It is our purpose here to present a
few useful facts and figures on this interesting
subject.

By definition, a ‘“ground wave” is a radio
wave that is guided over the surface of the earth
by virtue of the conductive properties of the
ground. The wave itself exists in the space above
the surface, but “drags its feet”” on the ground.
As the wave passes over the ground, currents are
induced in the earth that assist in propagation
and guide the energy flow very much as do the
wires of the ordinary transmission line.

T'rue ground waves are always vertically, or
very nearly vertically, polarized. 1f the electric
field of the wave were parallel to the earth, as in
the case of a horizontally-polarized wave, it
would soon be short-circuited by such a con-
ductive surface. The vertically-polarized wave
meets with no such difficulty, since its electric
field is perpendicular to the conductor.

Because the ground-wave mode of transmis-
sion is a continuous, rather than a “skip” phe-
nomenon, it is much more reliable and amenable
to prediction than is the sky wave. For this
reason it is extensively used for broadcasting,
police, marine, and other forms of communica-
tion where reliability is important. However,
because the earth is usually far from being a per-
fect wave guide, it is not the best mode of trans-
mission for long-range work, but this is more
than compensated for by its consistency at
medium distances.

If the earth were a solid metallic ball of infinite
radius and practically perfect conductivity,
ground-wave transmission would be ideal, for
in this case the only energy decrease with dis-
tance would be caused by the spreading of the
wave. As the wave front expands, it is natural
that the energy contained in any small section
of it will diminish. However, the amount of signal
that actually appears at any given receiving

THE reopening of the 1.8-Me. band to amateur

* R.R. No. 2, Box 363, Palatine, Il.

1 Giround resistance is measured in terms of the resistance
between two opposite faces of a l-cm. cube of the soil,
under normal conditions. In practice it is found to vary
between the limits of 1000 ohms to 0.1 megohm per cc. For
northeastern Illinois soil it averages around 12,000 ohms.
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antenna is always appreciably less than would be
expected if only spreading effects occurred. These
“ground losses,” which are the primary limiting
factor in ground-wave DX, are the result of the
vesistance of the ground over which the wave
passes.!

Jenerally speaking, the ground losses in any
given locality increase rapidly with frequency,
which is why the low-frequency channels in the
broadcast band are more effective than those at
the 1600-kc. end. As the transmitting frequency
is raised much above 3 Mec., the losses render the
ground wave practically inaudible beyond a few
miles. The intermediate and low frequencies
give excellent results, while the amateur 1.8-Mec.
band is something of a compromise. It does,
nevertheless, show a useful and reliable ground-
wave range of about fifty miles, which iz its
greatest virtue. Within limits, it is possible to
calculate the field strength at any given distance
from' a particular 2-Mc, antenna, and expect
the signal to be and remain at that order of
magnitude day after day.

The ground-wave field strength, in microvolts
per meter, at any given distance along the earth
from a 1.8-Mec. amateur station may he cal-
culated from the following general formula:

p=kvea
l)n
where: F = field strength in microvolts/meter,

P = radiated power, watts,

D = distance to point of measurement
in miles,

k = numerical constant, depending upon
antenna and frequency,

n = exponent of distance, depending
upon frequency and ground re-
sistance, and

A = horizontal directivity factor of an-

tenna, assumed to be unity for
the usual amateur antenna.

'There are other expressions for the variation of
signal strength with distance, some perhaps more
exact, but it is the writer’s opinion that the
formula given interprets short-distance trans-
mission as well as any, and possesses the addi-
tional advantage of simplicity.

To evaluate experimentally the various con-
stants in this formula, a series of daylight field
measurements was made at Elmhurst, Illinois,
in November, 1941. A small amateur radiophone
transmitter, running 20 watts input, was set up
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on the Elmhurst College campus and connected
to a bent quarter-wave Marconi antenna. This
antenna, rather typical of many used at other
amateur stations, consisted of a horizontal single-
wire “flat top”’ 70 feet long and a vertical “lead-
in” 50 feet in length connected to one end. The
steam-heating system of the college was used as
ground. Under operating conditions (20 watts
carrier input to final amplifier) the current at the
base was 0.7 ampere. During the course of the test,
the station maintained contact with other ama-
teur stations using the author’s call, W9SCH /9.
A rebuilt battery-operated portable receiver
with loop antenna and an S-meter was used for
the measurements, having previously been stand-
ardized against a signal generator. Measurements
were made at distances of one, three and five
miles from the antenna; others at ten miles were
contemplated but could not be made during the
available time. The results are shown in Fig. 1.

Because of the modifying effect of local ob-
stacles, the results naturally show great variation,
but the average values at each distance may be
plotted into a smooth curve. When arranged as
in Fig. 1, it is seen that the field intensity falls
off, within the limits of measurement, inversely
as the 1.25 power of the distance, in miles, when
the wave travels over northeastern Illinois soil.
The average field strength at one mile was 7.3
millivolts or 7300 microvolts per meter.

The actual power output of the transmitter
was not measured, but since the efficiency of any
Class C amplifier worthy of mention at this
frequency is at least 60 per cent, we may estimate
the power output at 12 watts. Thus our ground-
wave transmission formula, for the conditions
stated, should be:

B = 2100 vV P
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"ig. 1 — The results of a field-strength survey made
at Elmhurst, [ll., November, 1941. The frequency was
1987 kc. See text for other details.
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Fig. 2 —— Predicted ground-wave field strength, under
same conditions as Fig. 1, based on E = 7300/d1-28

where: £ = field strength in microvolts per

meter,

P = power supplied to antenna in watts
(given by 60 per cent of input
power), and

D = distance from transmitting an-
tenna to point of measurement
in miles

Fig. 2 shows the predicted field strength at
various distances from the station described.
The predicted distances to the 50-, 100- and 500-
microvolt contours, based on measured one-mile
values, are plotted in Fig. 3. The many signal
reports received during the operation of the sta-
tion frequently demonstrated the reasonable
nature of the prediction. In many cases we could
give ourselves a report and have it actually
confirmed by the receiving operator — much to
his amazement.

Because the average amateur is not able to
raise his “flat top’’ as high as we were, we have
tabulated data based upon a4 more common
antenna system, one with a 100-foot “flat top”
raised only thirty feet above the ground. From
measurements of the characteristics of a number
of such antennas in the Chicago area, we find
that such a radiator will have an average re-
sistance of 30 ohms and an effective height of
five meters, when operated in the 1.8-Mec. band.
Accordingly, our ground-wave propagation for-
mula becomes:

1420 V' P
D= -—71—33“——
with other units the same as before.?

To simplify the estimation of field-strength
values at various distances, we have provided
the curve of Fig. 4. This is the field strength
produced by one watt in an “average’ antenna
as described above. To determine the field
strength when more power is used, multiply the

* This is calculated from the fundamental antenna trans-
mission formula found in Robison's Manual of Radio-
telegraphy and Radiotelephony, 8th Revised Edition, p. 360
(United States Naval Institute, 1928).
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value taken from the curve by the square root of
the transmitter power output, which will then
give the field strength at that distance under the
new conditions.

When using this information it must be re-
membered, however, that it applies strictly only
to propagation over open, flat, or slightly rolling
country such as is found in northeastern Illinois.
Where an appreciable portion of the wave path is
through a congested city, or if the surrounding
country is hilly or covered with dense woods,
these figures will not hold. But since amateur
measurements of field intensity cannot be too
accurate at best, the data presented will be at
least approximately useful in most residential
areas.

Those who are familiar with field-intensity
data for the broadcast service will note the
wide divergence between it and the material
presented here. For example, while one watt in a
perfect quarter-wave vertical antenna will pro-
vide over six thousand microvolts at one mile,
the same power in the typical amateur antenna
provides only about one-sixth of this. The ex-
planation lies in the inefficiency of the simple
bent-wire radiator as compared with the vertical
tower over an extensive radial ground system as
used by broadcasters. Also, broadcast engineers
are accustomed to employing a more complex
procedure in calculating signal attenuation, a
procedure requiring information and mathemat-
ics not at the disposal of the amateur. For this
reason, data from the two sources cannot be
compared.

It is hoped that, in the future, further investi-
gations can be made to determine more nearly
the effect of high-building densities, such as
found in the large cities, upon the wave attenua-

Fig. 3 — Predicted ﬁeld-strength distribution, based
on values measured at 1 mile.
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Fig. 4 — Predicted ground-wave field strength for
1 watt in average amateur antcnna (30 feet high) over
northeastern Illinois soil.

tion at this frequency; and that more measure-
ments at greater distances may be carried out.
Meanwhile, if the information provided here is
helpful in planning the better utilization of our
1.8-Mec. band, its purpose will be well served.

‘e Stravs %
1

There’s been quite a pick-up in ham activity in the
shadows of the oil derricks of the Humble Pipe Line
Camp, Odessa, Texas, now that Bertron (age 10) and
Grantland (age 13) Groves have won their operator
licenses and the calls WSQNA and W5QMZ respec-
tively. Our newest young hams are the sons of ARRL
West Gulf Division Director and Mrs. Wayland M.

“Soupy” Groves, well known on the air as W5NW and
W5DUR.

Four hams in one family created quite a shack problem,
admits “Soupy,” but he finally solved it by relinquishing
his old shack to the boys and setting up in a new struc-
ture alongside. To date the young squirts have confined
their operatlon to 40-meter c.w. and concentrating on
WAS, using a BC.348 receiver, BC-459 VFO, and p.p.
807 ﬁnal They are very active in Boy Scout work and
plan on taking a rig with them on future camping trips.
‘The photo shows the Groves’s gathered in the new
WSNW shack, with Bert seated in the foreground and
Grant standing in the rear.
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Happenine

the Month

DOCKET 92985

On March 21st FCC issued an order dealing
with the various requests which had been filed
n January in response to its notice of proposed
rule making of last November. The Commission
denied a request, submitted by ‘‘ National Ama-
teur Radio Couneil,” and conditionally supported
by “Socicty of Amateur Radio Amateurs,” for
4 formal hearing, saying, ‘“‘such a proceeding
would not be warranted since, insofar as the
requests show, the evidence which would be
adduced at a hearing would not have any sub-
stantial value in aiding the Commission to
resolve the issues raised by Docket No. 9295
relating to the merits of the rules proposed
therein.” The Commission denied a request,
submitted by “NARC,” that it poll amateur
licensees to determine their opinion on the pro-
poscd Amateur Extra Class license, saying that

“the burden involved in such an undertaking
would not be commensurate with the benefits to
be derived therefrom.” The Commission con-
firmed its earlier tentative grant of a request for
oral argument, submitted by the American Radio
Relay League, and set May 19th, in Washington,
as the date and place. Any interested party
wishing to participate in such general oral argu-
ment should notify FCC in writing, with three
copies, not later than May 10th, setting forth
specific sections of the proposed rules to which
argument will be directed and estimating the
amount of time required. ARRL has already filed
its notice of intention to appear to present the
views of its membership, through the Board of
Directors, on that portion of the IDocket dis-
cussed in its January comment.!

ROANOKE ALTERNATE ELECTION

Gus M. Browning, W4BPD, became the new
alternate director of the Roanoke Division on
March 20th, to fill the remainder of a term
expiring the end of this year, when a tally of the
ballots cast in the special election showed that
he received 340 votes to 258 for Victor C. Clark,
W4KFC, and 112 for Walter G. Walker, W4AKN.
An OPS, Gus has been an active ham since 1926,
is chief engineer of WRNO and part-time in the
radio repair business. The signal of W4BPD is
particularly well known to DXers.

BOARD MEETING

The annual mecting of the ARRL Board of
Directors is scheduled to be held on May 5th
1p]9, QST, March, 1950. T
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(probably extending through the 6th) in West
Hartford. If you haven’t already written to your
director in response to our note in this column
last month, and you or your club have some ideas
yvou'd like considered, there's still time to go on
record with your views. See page 8 for the repre-
sentative from your division, and the next page
for last~minute agenda.

F.C.C. CHIEF ENGINEER

When the Commission recently filled the long-
vacant post of chief engineer, it chose a man not
only thoroughly schooled in engineering and
experienced in the communications industry, but
a man with that intense, personal interest in the
field which comes only with experience as an
amateur. Curtis B. Plummer, W3KRXK, was ap-
pointed to the chief engineer's job at the sume
time it was elevated to the status of direct
advisor to the Commission itself rather than
solely the head of the engineering division.

As s0o many of us do today, Mr. Plummer got
his first ticket (W1IUA) while attending school

~-in this case the University of Maine. After
receiving his B.S.E.E. in 1935, he worked at
several jobs in industry but it was not until he

Curris B. Prommer, W3KRK

received a Civil Service appointment as an FCC
inspector that he found & job to his particular
liking — supervisory ficld-monitoring duties in
the old Radio Intelligence Division. Soon after,
Le transferred to Washington in the broadecast
division of FCC, luter becoming assistant chief
of his section and, in 1945, chief of the new TV
division with additional duties in connection with
the Voice of America service. He’s kept so busy
these days his hamming is limited to occasional
6-meter activity, but every summer he gets up
to Maine on vacation and gives W3KRK/1
real workout.
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Alex Reid, VE2BE, recounts some of the highlights of
his twenty years as ARRL Canadian General Manager
to 70 amateurs who gathered in Montreal for a surprise
testimonial dinper in his honor. L. to r., ‘T. H. Letts,
VE2BG; CGM Reid; Lin Morris, YE2CO; and ARRL
Secretary Budlong, W1BUD. Continuously the CGM
since January 1, 1930, VE2BE is the “dean” of the
ARRL Board of Directors. He expresscd his sincere
thanks to the Montreal and District amateurs, and to
the SCMs, clubs, and individuals who sent congratula-
tory letters and telegrams on the occasion.

N

NOTIFY F.C.C. WHEN MOVING

When you pack up the furniture and the ham
rig and move to a new location, you can operate
at the new location provided you do two things:
apply for modification of license to change the
permanent address of your station, and notify
the engineer in charge of the district in which
the new address of the station is located. A lot of
fellows forget this notification to the engineer in
charge, and FCC has asked us to remind you
about it. Providing notice is sent the engincer
every thirty days, you can continue operating at
vour new location up to four months; of course
well within that time action will have been taken
on your application for modification.

LA.R.U. CONGRESS

On May 17th through 20th the halls of the
Aero Club in Paris will echo with discussions
about amateur radio in severul languages, when
delegates from numerous national societies meet
for an IARU Congress to commemorate the 25th
anniversary of the founding of the Union. Pro-
posed jointly by Lucien Aubry, F8TM, and
Marcel ¥. Dupuis, ON4EY, and agreed to
quickly by IARU societies, the Congress will
form special committees to take up various
aspects of international amateur matters such
as band planning, propagation, interference, reg-
ulations, etc. Evenings will, of course, be kept
free — for sightseeing and attendance at the
Paris Fair. At this writing it appears impossible
for the League to send a representative, pri-
marily because of the May 19th session on Docket
0205.

R.LD. ASSOCIATION

On February 21, 1950, 4 number of former
cmployees of the FCC’s wartime Radio Intel-
ligence Division met in Washington, D. C., for
the purpose of forming an association of persons
who assisted in the Commission’s radio intel-
ligence activities during World War IL. The
purposes of the RID Association are to per-
petuate the fellowship existing between the men
and to maintain u roster of persons who, us
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members of the FCC’s NDO, FBIS," Field ;Divi-
sion, und RID, participated in radio intelligence
activities. The group will hold its annual meeting
and dinner in Washington, D. C., on May 5, 1950.
Any former employee of the uforementioned
groups who desires to affiliate with the associa-
tion is invited to submit his name to Merle
Glunt, 10003 Gardiner Avenue, Silver Spring,
Maryland.

AF.C.A. CONVENTION

A Signal Corps demonstration of practical
military communications, including wire laying
by helicopter and bazooka, combat communica-~
tions problems, purachute drops and elaborate
equipment displays will highlight the national
convention of Armed Forces Communications
Association, May 12th and 13th. In addition,
the program includes elaborate displays from the
Signal Corps Engineering Laboratories, the
Armed Services Electro-Standards Agency and
the Signal School of Ft. Monmouth. The above
cvents, scheduled for the 13th, follow the May
12th meeting sessions in New York City, at the
Hotel Commodore, which include business meet-
ings and the annual banquet.

BOARD AGENDA

As QST gocs to press, the items (other than routine)
scheduled to appear on the agenda are: consideration of the
report of the (Committee studying the (‘ommunications
Department; Director 1Josland's proposal to amend the
Cunstitution to ‘‘define more clearly the duties of the Com-
munications Manager, his position in the Headquarters
organization, and to provide for over-all Headquarters co-
ordination so as to assure the carrying out of the Board-
recommended activities and services"; Director Canfield's
proposal to amend the Constitution to deny voting rights
to the President and Vice-President (except that the pre-
siding oflicer may vote to break a tie), and to deny voting
rights to the Cunudian General Manager on questions of
U. 8. regulations; the Secretary’s recommendation to close
out the Building Fund, to appropriatec funds for possible
ARRL participation in the Extraordinary Administrative
Clonference, and (jointly with the CGM and CM) to add
Newfoundland and Labrador to the administrative territory
of the League; the Communications Manager’s recom-
mendation to consider setting aside a portion of the 21-Me.
band for maritime mobile,

<
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simple antenna on any of our bands from

14 Me. up, it is not long before he begins
to hanker for a more efficient beam type of
antenna, complete with rotating mechanism. The
prime requisite now becomes some method by
which his new beam can be supported in the best
possible manner and at the same time have a
supporting structure sturdy and safe cnough so
the neighbors aren’t going to view it with appre-
hension each time a slight breeze occurs.

“A” frames or trees may do for long-wire an-
tennas, but they are not much good for beams.
Masts are great, if you can get a telephone pole,
but the cost may be prohibitive. The most versa~
tile and efficient support for an amateur rotatable
array is a tower. With proper construction it is
possible to go up a hundred feet and support a
compression weight of several hundred pounds.
A tower is comparatively light and can be
handled and placed in position without too
much difficulty. Best of all it can be easily
climbed with safety if you find it necessary to do
0. At either the top or the bottom of the tower
there will be ample room to install a rotator.

The tower and construction about to be de-
scribed answer all of the above qualifications.
The tower was designed to be placed atop a garage
roof where the combined height of the roof and
the tower would equal at least one full wave
above ground for ten meters and a half wave for
twenty. Since the tower is placed on the garage
roof it can very conveniently be guyed to the
garage itself, thus eliminating the chance of

#10636 Victory Blvd., North Hollywood, Calif.
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WHEN a fellow takes up operating with a

Tower and Rotator
Techniques

Part I— Building a Rugged Tower

BY LOUIS H. HIPPE,* WBAPQ

accidental stumbling over or running into the
guys by some unwary bystander.

Constructing the Tower

Proper construction of the tower is of para-
mount importance. Sway and horizontal braces
must be placed properly for the greatest stress
bracing. The materials should be carefully se-
lected as insurance for sturdiness and lasting
quality in weather. The wood used in its con-
struction consists of four 20-foot 2 by 2s and eight
20-foot 1- by 2-inch pieces of unfinished pine or
Douglas fir. The fuzzy surface of unfinished
lumber will hold paint and weather better than
the finished variety. All joints are glued with
Weldwood glue or a good waterproof cement such
as casein. In addition, all of the joints are firmly
secured with galvanized nails. The tower at
W6APQ has been up for over two years and shows
no signs of weather whatsoever. It is impossible
to pound any one of the sway braces or hori-
zontal members off without shattering the wood.

The four 2 by 2s should be knot-free and
straight. Square off the ends and be sure each
piece is exactly the same length before starting
construction. Next take two of the 2 by 28 and
lay them out on flat ground as in Fig. 1A, nailing
on temporary holding strips as shown. This and
each succeeding step should be done carefully to
insure a finished tower that will be accurate.
Start at the top (narrow portion) and measure
and mark off the place on both 2 by 2s where the
first horizontal brace is to be secured. Be sure it
is square with the top and bottom of the tower;
if it is not, the error will be magnified all down
the tower.
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Place a piece of 1 by 2 across the measured
points and mark it accurately for sawing. Use
plenty of glue and place the horizontal brace
you have just cut on the 2 by 2s where marked.
Fasten each end of the brace with five galvanized
nails, drilling the brace to take the nails. Use a
drill slightly smaller than the shank of the nail.
Contrary to general belief, this will actually
make the nailed joint sturdier since the glue will
squash up through the drilled hole and more
firmly unite the galvanized nail to the wood.

After the first horizontal brace has been lo-
cated and nailed in position, the next one below
should be located and spaced in such a manner
as to allow the sway braces to cross at ezactly 45
degrees. The same procedure of crossing the sway
braces at this 45-degree angle should be followed
all the way to the bottom of the tower. The 45-
degree crossing is the secret of getting the great-
est stress bracing built into the tower.

If you wish to give your structure a graceful
Eiffel Tower look the central portion may be
pulled in after the first horizontal brace has been
fustened in place, and a holding strip nailed on
at center to hold the 2 by 2s in position while the
rest of the horizontal and sway braces are nailed
on.
After the horizontal and sway members are
glued and nailed on one side (Fig. 1B), the side
structure of the tower should be turned over and

- 11%]
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easy access to the rotating mechanism.
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the cross sway braces cut, glued and nailed on.
When this is done the remaining 2 by 2s should
be placed on top of the section just completed
and aligned to match. It will be easy to locate
the positions of the horizontal and sway braces
by this method. To strengthen and waterproof
the joints, glue the cut ends of the sway braces
that fit against the horizontal braces as well as
the part that fits against the 2 by 2.

7 When the two sides are completed, place them
on edge opposite each other and align them
exactly as was done with the first 2 by 2s. Nail on
temporary holding strips, then turn the entire
structure completely over and align the opposite
side in the same manner. At this point the tower
is taking on its final shape and before going any
further check carefully to see that the sections
are exactly square with each other. Measurements
of the 2 by 2 spacing on the four sides should be
made at center, top and bottom.

The first horizontal brace on the third side
should be cut to overlap the ends of the first two
braces. Glue these ends and drive the first two
nails on each eund of the new horizontal member
into the ends of the previous girders. The next
piece to be cut, glued and nailed into position
should be the horizontal tie on the bottom of this
same side. The center brace can now be fastened
into position followed by the rest of the horizontal
braces on that side. Do not add any of the sway
braces on the third side at this time.
Turn the tower over so the fourth side is
uppermost. Repeat the same procedure
as for the previous side.

Once the horizontal pieces are all in
position the sway braces can be cut and
fastened as were the first braces. Before
nailing the crossing sway braces on, turn
the tower over once more and install
the sway braces on the side now upper-
most. It will also be found easier to
measure, cut and install the crossing
sway braces on the inside of the side now
resting on the ground. When this step
has been completed the tower can again
be turned over and the same operation
finished on the side now downmost.

When all of the sway and horizontal
braces have been secured in position the
tower should be bridged across two saw-
horses to facilitate the work that is to
follow. Out of a piece of 3/16-inch-thick
24ST aluminum flat stock cut a plate
14 inches square. This will fasten to and

© overlap the top of the tower. This plate

IFig. 1 — Method of laying out the tower. First, holding strips
are nailed to the tower sides (A) to give the proper dimensions.
This should be done carefully, as the error will be magnified many
times in the completed structure. The second phase (B) shows
horizontal braces and one set of sway braces in place. The com-
pleted side (C) is done by turning the assembly over and adding
the second set of cross braces. The braces may be carried to the
bottom of the tower, or the bottom section may be left open for

is important for it can support a rotating
motor, house a rotary bearing, or act as a
surface for a homemade rotary thrust
bearing to run on.

The top of the tower should now be
resquared so, the plate will fit flat and
snug agaiust the ends of the 2 by 2s.

35



Fasten four angle-iron braces to the 2 by 2s with
134-inch brass flat-head wood screws. The alumi-
num plate should be marked and drilled to take
10-32 brass Hat-head machine bolts to enable
the plate to be bolted to the iron angle pieces.
‘I'he bolt holes in the aluminum plate should be
reamed so the screw heads can be countersunk
flush with the surface. The top assembly is
shown in Fig. 2.

Procedure from here depends upon whether
you wish to mount the rotator at the top or base
of the tower. At W6APQ the rotating motor is
situated in the base of the tower and the beam
antenna rotated with a two-inch drive-shaft
pipe which also acts as the mast support for the
beam at the top 414 feet. This has proven to be
an efficient as well as easy method of cngineering
the problem.

The aluminum plate accordingly was prepared
to accept the pipe mast by cutting a 3-inch round
hole in the exact center. On the bottom of the
plate is fastened a sturdy radial bearing to pre-
vent friction and hold the mast steady at the
top.

The tower, with its broad base, can be self-
supporting or it can be guyed with one set of
guys at the top. To be extra safe, we added an-
other set of guys slightly above center. These
were not necessary, but since we are located next
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Fig. 2 — Detail drawings of the top of the W6APQ
beam tower.
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door to a 5-unit apartment house we considered
the neighbors aud added the extra safety factor.
Quarter-inch holes were drilled diagonally
through the 2 by 2s at the top of the tower and
at points above center. These accommodate eye
bolts with quarter-inch shanks threc inches long.
Be sure to use washers on the eye end as well as
the end where the nut threads on. The antenna
and tower have easily withstood 75-mile-an-hour
¢usts during heavy windstorms without sway or
noticeable vibration.

ﬂs_”
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"\ Carriage Bolts —

Fig. 3 — IDctails of one side of the saddlc used between
the tower and the roof. Two are required.

The tower itself is now completed. Before in-
stalling, however, it is a good idea to give the
tower several coats of outside white paint. This
is best applied with an air brush as it affords
greater facility in and around the crevices formed
by the various joints. Two coats of aluminum
paint sprayed on first will seal the wood against
moisture before the white paint is sprayed on.
Use only the best grade of outside white that you
can buy. Thin it only with pure linseed oil if
necessary. Linseed oil is slow drying, but it will
add a tough hard coat to the paint as an added
protection against weather. Be sure each coat of
paint is thoroughly dry before spraying on the
next one.

The Roof-Top Mounting

The time between paint coats can be spent in
preparing the spot on the roof where the tower will
eventually rest. The simplest way of handling
the roof-top problem and providing a solid base
is to build a saddle, as shown in the second pho-
tograph and Fig. 3.

To fasten the saddle to the roof center it vn
the roof, taking care that it is measured off so
the feet of the tower will rest in the center of each
of the 1 by 68 of which the saddle is made. Drill
quarter-inch holes completely through the 1 by
6s and the roof, to accommodate !4 X 7-inch
carriage bolts which are used to secure the saddle
to the roof. On the under side of the roof two 2
by 6s 414 feet long are used as anchors against
the rafters for the base of the tower, as shown in
Fig. 4.
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Looking at the base
of the W6APQ tower.

¢

To prevent the garage roof from leaking I cut
four large washers out of an old inner tube,
cementing these with a liberal quantity of as-
phalt cement, over the four holes drilled in the
roof. Another coat of cement was applied over
the washers before the saddle was mounted in
place. When the bolts were passed through the
saddle and the whole drawn up tight the entire
unit became cemented firmly together, making
it completely watertight. The saddle should be
painted before installation to protect the under
side against moisture.

The anchors for the guys at the ¢orners of the
garage were made by drilling holes through the
garage wualls, wrapping the guy anchors around
the studding inside. Two lengths of No. 8 gal-
vanized wire together were used for each of the
anchors and they were threaded through three-
foot lengths of garden hose to prevent cutting
into the edge of the roof. A large turnbuckle on
the anchor wires about a foot or so above the sur-
face of the roof edge serves as a master turnbuckle
to which the top guys are fastened, since they
are the longer. The lower guys have a smaller
separate turnbuckle. The guy wires are broken
into unequal lengths with strain insulators.

Up She Goes!

Now comes the excitement — the mounting
of the tower on the roof. With the aid of two or
three helpers the whole thing can be set'in posi-
tion in about ten minutes, because of the light

Fig. 4 — Anchor for the base of the tower, as seen
from under the roof.
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weight of the structure. Walk the tower to an
upright position next to the garage roof where
two helpers on the roof can lift as the two on the
ground boost the base of the tower while climbing
two ladders. Keep the tower in an upright posi-
tion throughout the operation and when the base
is resting on the roof it can easily be steadied
while the ground crew mounts the roof.

With one man on each base leg of the tower the
whole thing can be picked up bodily and carried
to its final spot on the roof saddle. Measure care-
fully to see that the tower is centered properly,
agsuring it to be perfectly perpendicular. Use four
large strap hinges and husky screws to fasten the
base of the tower to the saddle. This makes it
easy to tilt the tower over should it ever become
necessary to do so.

When the base of the tower is secure the guys
can be installed. Fasien the guys by working on
opposite corners. It is important that the guys
are not pulled up tight; keep a little slack in them
for now. When all guys are fastened in place they
can be balanced off for even tension in all direc-
tions. A very important thing to remember in
relation to guy wires is that they are designed to
hold the structure up, not to pull it down. If the
guys are too tight there will be excessive com-
pression on the tower and it will not be as stable
as when the guys are balanced off properly.

The tower is rugged enough for any antenna
purpose. It should be inspected occasionally to
see that the paint is holding up and that the guys
have not loosened to the point of sagging. The
turnbuckles should be kept greased so they will
adjust easily. Built with care, and properly main-
tained, this tower will give many years of service.

(Part 11 of this article will appear in a subse-
quent tssue. — Ed.)
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16th Sweepstakes Contest

Part II: Final Results— ‘Phone Section

sults, published in April QST, recounted the

accomplishments of participants in the c.w.
section. This month we are pleased to report the
final scores in the ’phone portion, the aggregate
scores in the club competition, and to publish
photographs of leading brass-pounders and "phone
contestants in the fray.

"Phone SS entries were submitted by 274 con-
testants. Individual certificate awards are being
presented to the leader in each of the 66 sections
from which logs were received. The winners are
those first-listed in each section tabulation under
the accompanying score listings. All contestants
will certainly join us in extending sincerest con-
gratulations to the award winners on their well-
deserved victories!

Highlights

The "phone section followed the pattern of the
¢.w. competition in producing new score and sec-
tions-worked records at which contestants in
future Sweepstakes may aim. For the first time
in any SS, the ’phones topped the 100,000 mark.
The distinction of having broken into the six-
digit category goes to three West Coast operators,
W6ITH, W60GZ and W6QEU. It is interesting
to note that whereas the greater share of top
scores in the c.w. section was made by eastern
stations, the western contingent walked away
with top ’phone score honors. The general level
of ’phone scores was considerably higher in this
SS than in the previous affair. In the 15th Sweep-
stakes, 12 ’phone scored over 50,000 points. The
’49 SS produced 28 such scores, a definite indica-
tion that competition is becoming much keener
for those who would set their sights on section
awards!

A clean sweep of all 72 League sections was
made by six contestants, W4LXE, W6CHYV,
W6ITH, W60GZ, W6QEU, and WIPRZ. Again,

PART I of the 1949 ARRL Sweepstakes re-

note the prominence of the West Coast in the list!
The following -each missed but one scction:
WIATE, W1PGZ, W4CYC, W6AM, W6TT,
WB8TRX. Seven contestants submitted logs show-
ing contacts with 70 sections.

The following tabulation lists the high scorer
in each licensing area:

WIATE 65959 WOJYW 58,030
W2NSD 54,400 VE2ID 7,544
W3LTU 64,260 VE3RM 19,006
W4LXE 47,232 VE4YO 8,685
W5SMA 45,713  VE5MS 4,200
W60GZ 122,400 VE6NA 40,969
W7PUM 75641  VE7LP 18,815
WSTRX 40,044 KH6WD 19,386

WIQIX 33,132

Club Participation

An attractive gavel with engraved silver band
is offered in each Sweepstakes to the radio club
whose members submit the highest aggregate
score. In this SS, entries were received from 47
club groups. Until 1949, the Frankford Radio
Club of Philadelphia had won each of the eight
gavels offered. In the 15th SS, the Potomac Val-
ley Radio Club took the award by a handsome
point margin. Frankford countered this year with
a grand effort that won, by an equally handsome
margin, the '49 gavel, thus placing itself once
again on the road to its avowed ambition: to win
& gavel for each FRC member! We doff our hats
to you once more, Frankford, on a unified effort
that certainly deserves the hearty congratulations
of all concerned!

The Potomac Valley Radio Club took the
runner-up position easily. The Ohio Valley Ama-
teur Radio Association deserves special mention
for a third-place score that was well above others
submitted. A tabulation of the 44 other clubs that
vntered the competition accompanies this report.
Special certificate awards are being made to the
leading ’phone #nd c.w. operators in each club
that submitted the minimum number of entries
required by the contest rules.

Another ARRL Sweepstakes is scheduled for
two week ends in November. Watch the ARRL
Calendar of Activities in QST for the exact dates.:

¢

Georgia section ’phone winner, .. T. “Stubby™”
Wilder, WALXE, worked all sections, led his call area.
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ATLANTIC DIVISION

Au old time SS-er, Jack Matthews, W3DPA, made a
clean sweep of all sections, won the c.w. award for
Maryland-Delaware-D. C.

¢

Meanwhile, if you plan to get into this annual
operating spree make your preparations now. It
isn’t too early to get your station in readiness by
building and installing gear or antennas that
you’ve always threatened to have ready for that
next contest. If TVI is your big problem, start
licking it now. Get set for the 1950 SS. CU in
November!—J. 3.

'PHONE SCORES

Sixteenth Sweepstakes Contest

Scores are grouped by Divisions and Sections. . . The
operator of the station first-listed in each Section is award
winner for that Section unless otherwise indicated. . . .
Likewise the *power factor’ used in computing points in
each score is indicated by the letter Aor B. . . . A indicates
power up to and including 100 watts (multiplier of 1.25),
B indicates over 100 watts (multiplier of 1), . . . The
total operating time to the nearest hour is given for each
station and is the last figure following the score, . . . Ex-
ample of listings: W3LTU 64,260-459-70-B-37, or, final
score 64,260, number of stations 459, number of sections
70, power factor of 1, total operating time 37 hours. . . .
Stations manned by more than one operator are grouped
in order of score following single operator station listings
in each section tabulation; calls of participants at multi-
operator stations are listed in parentheses.

W30IW
W3NCL

12,210-111-44-A-20
5293- 73-29-A-24
E. Pennsylvania

WSLTU  64,260-450-70-B-37 CENTRAL DIVISION
W3HFD  27,962-226-62-B -
W3DHM  18.212-157-58-B-14 [itinols
W3BET  17,955-158-57-B-22  WODWQ  11,781-117-51-B-12
W3MQC  13,920-116-48-A-28 ~ WOKLV ~ 11,310- 87-52-A
W3HRA 1283- 27-19-A-12  WOIFA 10,120~ 92-44-A-19
W3KZ 208- 14- 8-B-3  WOAJI 2898~ 63-23-B
W3RPB (W3KAC 0IG) WOABA 1800~ 36-25-0- 1
7920- 99-40-B- 7  WIBWM 1360~ 32-17-A-10
W9PFD 418~ 19-11-B- 4
Md.-Del.-D.C. WoSJY 200~ 10-10-B- 8
W3LEU  32,480-203-84-A-35  WoDIG 80~ 6- 5-B- 1
W3DKT  28,152-210-68-B-36 )

Southern New Jersey Indiana
. % v
W2QKE  11500-100-46-A-8  woRRy 2068~ 47-22-B
W2PQJ 8280~ 93-45-B-10
W2QKJ 7733-105-37-B-22 Wisconsin
W2SAL 1628- 37-83-B WOQIX  33,133-251-68-B-22

Western New York W9ZTO 31,552-232-68-B-23

9PV 36,584-269-68-B-3 W9JBF 30,195~200-61-A—26

g‘zPD% 12,000~ 96—50-A—1; WONVJ 7688~ 75-41-A- 7
W2ICE 1386~ 33-21-B- 4 ~ W9EWM 5850~ 75-39-B

) W90VO 4720~ 60-40-B- 5

Western Pennsyloania WOCJO/9 2325~ 48-20-A-17
W3KQU  37,660-271-70-B-36 W9HEE 1349- 36-19-B
W3LQX  27.870-200-65-B-39  WOESJS 1344- 32-21-B
W3AER  15104-128-50-B-13  W9VHA 1105- 26-17-A- 6

]

“Rog” Corey, WLJYH, won handily over his c.w.

competitors in Western Mass., made the top W1 score.
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WIFTY 598- 23-13-B- 8
W9AOW 364~ 14-13-B- 6
WoQIW 176- 11- 8-B- 1
DAKOTA DIVISION
North Dakota
W@IPC 34,100-256-55-A~28
W@WFO 22,479-193-59-B-24
WeJWL 11,655-115~42-A-17
WPHAIL 5528— 67-33-A-15

South Dakota

W@PRZ 53,100-295-72-A-35
WOIWE 27,200-210-52~-A-31
WOGFG 25,438-187-55-A-35
WPQHX 18,448-157-47-A-13
WOGWH  14,094-139-41-A-17
WPEZE 9450~ 98-40-A-12
W@BLK 3420~ 57-30-B- 4
WPJILS 1125~ 31-15-A-11
Minnesota
WgPXB 10,040-126-40-B-23
W@HPJ 8603- 96-37-A-20
WoHAM 7440~ 95-32-A-10
W@SZC 6336- 97-33-B-14
WgOBM 5184~ 72-36-B- 7
WOMLT 224- 16~ 7-B-10
DELTA DIVISION
. Louigiana
WSEVZ 32,472-246-66-B-34
WSGHF 17,856-144~62-B

T Vs2CK

W5PXW 15,000-150~40-A-28
WS5LDH 660- 22-15-B- 4
WS5ISF 615 21-15-B- 2
Mississippt
W5IHP 23,490-203-58-B-30
Tennessee
W4AQR 43,960-314-70-B-39
W4FLS 17,884-132-68-B-18
GREAT LAKES
DIVISION
Kentucky
W4KAE 31,488-252-64-B-23
WAOMW 4425~ 50-30-A- 9
W4IYH 1334~ 30-23-B- 8
Michigan
W8NML 19,200-150-64-B-20
W8QBR 14,716-126-58-B-17
W8BGY 2013- 35-23-A- 2
WS8BET 1778- 40-18-A-10
Ohto
W8TRX 40,044-284-71-B-37
WBALG 35,700-255-70-B-38
W8VDJ 34,816-256-68-B-39
w8PXP 34,204-252-68-B~-33
WBLAX 26,796-205-66-B-28
W8VZ 22,120-158-56-A~18
WBNCV 16,377-156-53-B-19
WSNYP 10,244-107~48-B-13
W8BSR 6930~ 77-45-B-27
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CLUB SCORES

Clud Score V. Winner ‘Phone Winner
3,448,824 \V"IBFS W3LTU
2,616,335 W4AKF —
629,339 \V4.KVX
2,857 W2YLS
.. 495,354 W8SCW
Club.. 485.196 WeM
Milwaukee Radio Amateur Llub (Wis ) 61,769 W9VB0
Hampden County Rwdio ass.) e 54,930 w1
Isl-Ray Radio Club (Ma8s.)......... 440,226 WI1IAP
Mid-SBouth Amsateur Ramo Asgn. 384,373 WAITY
Ruckeye Shortwave Kadio Assn. 59,934 W8OYI
Nassau Radfo Club (N. Y.) c.eeven.. 31,935 W2IO:
Case Institute of Technolo Radlo Club. 324,153 W8Y
Cincinnati Amateur Radio Club.............. 317,455 W4ZWR
Wisconsin Valley Radlo Club ................ 288,334 WIRQ
Queens Radio Amateurs (N. Y.! 285,604 W2KPA
‘York Road Radlo Club (Penna.) 77,825 W3ALB
Dayton Amateur Radio Assn............ 258,328 W8ZIM
Asgoclated Radlo Amateurs or Long Bench 254,579 WECUF
Sfoux City Amnteur Radio Club. 247,812 @FZO
€30NN. WIT@IOSB ABAD. 4 & o vt e i s acese et enae oo 244,778 WIFTX
Rridgeport Ra.dlo ‘Amateur Club (Conn.) . . e 234,089 WIRY
Ridgewood Radio Club (N. J.) .. ... iieren i, s 232,325 W2EQS
Narragansett Assn, of Amateur Radlo Operators. 193,0 WI1CJH
Baton Rouge Radlo Club. 92,42 W5KC =
Egyptian Radio Club (I1l.) 90,079 @ = WAMCX
South Lyme Beer, Chowder and Propagatl 79,4 Wl LVQ e
Horseshoe Radio Club (Penna. . 82,9 W3 I‘)\Q
Northeast Radio Club ) .......... 49,5 ——
Wesco Amateur Rndlo oclety (Peuna) ......... 35,0 3LEY
‘Rebel Radio Club (¥1a.) 32,942 WW4BRB
Calgary Amateur Radio Assn 09,757 VESUB
Point Radio Amateurs (Wis.)..... 09,3. WIKX K
(:anton Amateur Radio Club (Ohlo 08,1 W8Z
()nlumbus Amateur 05,239 W8DWP
lver Radlo Amateurs (‘lub (N Da.k) .................... 94,077 W@BJG
Phlla.delphla. WIreless ABSD, .. ... ..o vt or it 93,290 W3HHK
Amateur Ra.dlo Club (8. Dak.). 75,89 e
arn New Jersey Radlo Assn............ 75,01
Lancaster Radio Trausmlttlng SOClety (Penna. 72,03
Sandia Base Radio Club (N, Mex.). . ... 86,90
Manchester Radio Club (Conn.)....... 43,877
Central Illinois Radlo Club,........cocvvvunn .o 58,56 JJ
Rogue Valley Radlo Club ( Orego ,,,,,,,,,,,,,,, 30,72 W7LN G
‘Bucknell Unlversity Amateur Radio L,lub (Penna ) 27,23
Westlake Amateur Radio Assn. (Ohio) . 21,30
Stratford Amateur Radio Ciub (Conn.).’ 608 WIRFJ
wWsMQG 5040~ 64-40-B-12 Northern New Jersey Missouri E. Massachusetls
WaNSS 2906~ 47-25-A-3 o1 22,035-172-65-B-33 WPOMG  42,746-310-67-B-37 WIOTH  20,273-153-53-A-31
W8BFH 1675- 34-20-A  WaGKF  14,500-123-50-A-26 W@MCX  26,664-202-66-B-33 WIPKV  16,250-125-53-A-21
W8VEK U2- 3019 wayqr  11985-102-47-A-20 WEPGI  24318-194-63-B-25 WIOHS 7650~ 88-36-A-25
waNoQ 828-23-18-B ypa0Cs 7TIR2- 8742-B-14 WPYHD  10,065-122-33-A-28 W1QJU 4455- 68-33-B-21
W8CGG 585- 20-12-A- 8 \oORX 5400~ 75-36-B-10 WBZVM 6364- 56-37-A-10 WIPWK 2828~ 45-26-A~ 9
W8RM 330- 15-11-B- 2 wyoR§C 4140- 58-36-B-13 WOWCM 1540~ 39-20-B- 4 WIJNX 600- 20-15-B- 3
WRENH 88- 7- 5-A- 1 yos0% 418- 19-11-B
W8WZH 13- 3-2-A-1 wWoLTP 50~ 5 5-B- 1 Nebraska V. Massachusetis
WBVEL 10- 2-2-A-1 W WOMGY  93,423-200-59-B-16 WICJK  20,592-198-52-B-22
MIDWEST DIVISION W@GYM  20300-178-58-B-20 WIRDR  17,292-200-44-B-35
HUDSON DIVISION Towa WeVRU 1211- 30-17-A- 3 WINLE  10,915-119-37-A-20
WIMQK 10,890~ 99-55-B-19
N.Y.C-L.I WOAXE 30,353-215-57-A-34 \leQNG 0430~117-41-B-24
W2NSD  54,400-401-68-B-39 -\‘%MCU 10.800—103-40-i-12 NEW ENGLAND WIRRX £200- 30-31-A-30
W2SKE 39,402-301-66-B~28 ASQN 9350-110-34-A-19 DIVISION W1QFB 5760- 80-36-B-11
W2BWC 27,537-206-67-B-2¢ W@HUH 1650~ 34-20-A- 6 WIJWV 30~ 6- 2-A- 1
W2LHQ 22,330-204-55-B-29 WPAHQ 1265- 28-23-B- 6 Connecticut WI1RED - 8~ 1-A- |
W2NNB 1575- 30-21-A-13 K WIATE 65,959-465-71-B-39 WI1QDE (WISCF W8DIW
W2UGZ 1026- 27-19 unsas WIDEP  17,653-156-46-A-28  WOJCD) 18,256-168-56-B-26
W2UYX T70- 22-14-A- 3 WpQQT 22,800-190-60~-B-15 \WWIMRP 14,016-146-48-B-24 .
W2LNP 560~ 20-14-B WOMOX  11,400-150-38-B-12  WION 1218~ 29-21-B- 7 New Hampshire
W2IHE 432- 19-12-B- 6 WPIFR 7636~ 83-46-B- 9 WILVQ 1102- 29-19-B- 2 WICVK 75— 8- 5-A-1
W2CB & 2-2-A-1 WPAAO 553- 17-13-A--2  \WIBDI 128- 9- 6-A- |
Rhode Island
Maine WIBFB  37,320-275-09-3-37
WIPGZ 47,925-339-71-B-38 WINCX 7752-102-38-B-22
WIROM 19,525-179-55-B-31  WILZD 7566- 97-39-B
WIRAC 138- 11- 5-A- 3 WILKL 4943~ 78-33-B-13
¢
Peter K. Onnigian, W6QEU, Santa Clara Valley

“phone wmner, worked all sections and was one of the
three West Coast ’phone operators who topped the
100,000 mark.
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Ken langenbeck, WSPKF, Louisiana c.w. winner,

top W5 scorer.

WIRVQ 4960~ 64-31-A-14

W1PXI 4752~ 67-36-B-14

WI1KHZ 1817~ 40-23-B-11
Vermont

WIAXN 8733~ 77-44-B-22

WI1AVP 782~ 23-17-B

WIFH/1 (WIHX)
- 1080~ 24-18-A-10

NORTHWESTERN
DIVISION
Alaska

KL78Q 23~ 3-3-A-1

¢

PACIFIC DIVISION

Hawaii
KH6WD 19,386-183-54-B-14
KH6LJ 348- 15-12-B- 1
Newda
W1JU0 28,578-217-66-B-26
W7LAT 7678- 83-37-A-14

Santa Clara Valley

W6CBE 41,976-318-66-B-36
W6ZIO 27,342-217-63-B-32
WYX (WSLWW W6s TOT YUW
VXL WZD ZBB)
57,188-433-68-B-34

Leading "phone scorer in W3 and winner of the East-
ern Pa. section award was Don Phillips, W3LTU.
Don says the ’phone section of this Sweepstakes “was
lthe r%)e&t since the war, with plenty of activity on all
hands.

Montana

WIMHQ 25,531-240-43-A-26
WIFIN 14,025-110-51-A-21
Oregon
WIMLJ 44,336-326-68-B-33
W7QP 42,140-301-70-B-40
W7EI8 3983- 59-27-A- 9
Washington
W7EYD 46,320-292-64-A-33
WIKUX  20,451-202-51-B-28
WIQGN 13,050-148-45-B-27
WIMCU 1650~ 33-25-B-13

W6CHR (W6s ALN GHA GTF

GzZV) 1163- 31-15-A-10
FEast Bay
W6ITH 112,320-780-72-B-40
W6TT 86,336-608-71-B-40
W6UZX 37,812-276-69-B-25
Wevow 1259- 28-19-A- 3
San Francisco

W6CXO0

782- 34-23-B
Sucramento Valley

W6WTL 10,208-116-44-B- 8
W6GDO 4379~ 57-31-A-18
¢

Larry Walsh, W5SMA, New Mexico ’phone winner,
made the highest score in W5 from this neat operating
position. (Photo by W5UFA)
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W6JDN
San Joaguin Valley

532- 19-14-B- 2

W6QEU 115,776-805-72-B-38
W6VPV 35,535-261-69-B

W6ILH 16,706-150-45-A-23
WeWJF 4423- 62-29-A-11
W6RLG 3990- 57-28-A-12
W6BHI 350~ 14-10-A- 1
ROANOKE DIVISION

North Carolina

W4MRH  27,648-216-6:-B-21
W4IZR 9430~ 92-41-A-22

South Carolina

W4PX7Z 22,693-157-58-A-38
W4BSS 11,990-109-55-B-16
W4IW 1368- 36-19-B- 3
Virginia
W4IWO 32,844-238-69-B-33
W4LIM 31,212-232-68-B-35
W4FV 24,120-201-60-B-29
W4KMS 11,978-115-53-B-25
W4CVO 11,348~ 89-51-A-23
West Virginia
WS8TAP 31,815-253-63-B-36
WSCEW 3432- 53-33-C- 5

ROCKY MOUNTAIN

DIVISION
Colorado
WoIYw 58,030-416-70-B-39
WOAZT 15,820-113-56-A-11
WgCBU 7938~ 81-49-B- 8
WoIC 2- 1-1-B-1
Utah
W7DTB 70,840-506-70-B-35
W78SY 34,365-240-58-A-26
W7EOP 20,520-192-54-B-26
W7UIB 135- 9- B6-A- 5
Wyoming
W7IRX 38.740-248-65-B-31
W7ILL 23,800-215-56-B-34
W7NHC 54994-115-27-B
SOUTHEASTERN
DIVISION
Alabama
W4CYC 46,505-328-71-B-27
W4KCQ 27,264-213-64-B-14
W4HA 8131-173-47-B- 6

(Continued on page 108)




A Compact 2-Meter Station for Mobile Use

BY HENRY J. HAYES, JR.,* W3JUM

berewith is designed for fixed-frequency
- operation in the 2-meter band. It was built
exclusively for mobile use, and the layout work
was done with convenient installation in a car
or light plane in mind. It departs completely
from the customary chassis-panel-cubinet tech-
nique, in order to arrive at a form factor that
would best serve its intended purpose.

In general, such small composite equipment is
difficult to build and service unless the com-
ponent parts are arranged in preoperating sub-
assemblies before the final assembling operation.
This design endeavors to use such a technique,
with a minimum of additional construction work.
1t involves some special chassis work that can
best be done in a well-equipped shop, but similar
techniques are not beyond the average amateur’s
workshop facilities. In this rig the power supply,
modulator, transmitter r.f. unit, and receiver are
all separate subassemblies, arranged to fit on a
7 X 15-inch base plate. A 3-inch-high chassis
serves as a dust cover. The only additional equip-
ment needed is a control box, 2 by 4 by 4 inches in
aize,

From experience with other mobile installa-
tions it has been found that the most convenient
mounting location in a car is near the control
position, up front. This eliminates long cabling to
the trunk, does not expose the unit to possible
damage in loading and unloading operations, and
facilitates testing and manipulation of the con-
trols by one person. Additional accessories in the
author’s car left little room on the fire wall, so
the unit was mounted on the side wall in front
of the right door. The 3-inch depth gave a good
space factor in this position, and the unit is read-
ily accessible,

1t was desired to have the operation of the rig
free of critical adjustments, once it was bench-
aligned, so operation of the transmitter and re-
ceiver was limited to single preset frequencies.
Such single-frequency operation makes the es-
tablishment of communication more certain than
is possible when provision is made for operation
over the entire band, and this approach might
well be used in amateur emergency operation,
where reliable and instant communication may
be of utmost importance.

The general mechanical arrangement leaves
important points readily accessible after the
cover is removed. All tuning, voltage checking,
and rough signal tracing can be done with the

TKE MOBILE STATION described and pictured

*¢/o Dept. of Electrical Engineering, Princeton Uni-
versity, Princeton, N. J.
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® Perhaps not many readers will care to
duplicate this rig in its entirety, but
anyone who is interested in improving
his layout technique will do well to
study this complete station — transmit-
ter, receiver, modulator, and power
supply — all inside a 7 X 15 X 3-inch
chassis.

unit mounted in the car if necessary, and if
trouble develops in any part of the rig the unit
involved may be removed easily for bench testing.

The Transmitter R.F. Unit

It is always difficult to generate high-frequency
r.f. power efficiently, and several multiplying
schemes were tried before the one shown was
finally evolved. The rated power from the vibra-
tor supply is only 100 ma. at 250 to 300 volts, so
this total power was made available to the trans-
mitter by disabling the receiver during trans-
mission periods. The current distribution is
approximately 40 ma. to the exciter, 35 ma. to
the final, and 25 ma. to the modulator.

The exciter uses a 6AH6 oscillator with 12- or
18-Mec. crystals, doubling or tripling to 36 Mec.,
followed by two 6C4 doublers to 72 and 144 Me.,
respectively. The final stage is a 2E30 amplifier,
delivering approximately 3 watts output on 144
Mec. A somewhat more compact arrangement
might be made by using a 12AT7 dual triode in
place of the two 6C4s. The 2E30 requires 2.3
ma. through a 20,000-ohm grid resistor to de-
velop full power at the rated plate voltage. This
is developed readily by the exciter portion, and
both it and the final stage are run somewhat
below their maximum ratings. The socket for
the 2E30 is recessed below the chassis to provide
clearance for the envelope of this tube, which is
somewhat longer than the others.

The Modulator

The bottoms of the transmitter and receiver
chassis clear the base plate by one inch, but be-
cause most of the modulator components are as
tall as the 6AQ5 nothing is recessed on the chas-
sis, and the clearance is reduced to one-half inch.
The 10-watt modulation transformer has a
higher rating than necessary, but nothing physi-
cally smaller was available. The universal taps
on the transformer are connected to u tie-point
strip on the bottom of the chassis. The over-all
gain was adjusted by varying the microphone
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Complete station, with dust cover removed.

Transmitter r.f. section.

Bottom of transmitter.

Modulation unit.
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Bottom of modulator,
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bias resistor to obtain 100 per cent modulation
with average talking level. Any variation in
modulation level required after this is provided
by a change in the operator’s voice level.
Sidetone, for a continuous check on the trans-
mitter operation, is obtained from a tap on the
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subassemblies in the 2-meter mobile station.

primary of the modulation transformer. When
the transmitter is loaded the signal on this tap
‘will give the correct volume in the handset, if it
is fed to the output transformer through a 0.002-
ufd. blocking condenser. The condenser prevents
the 6AU6 from drawing platc current. An EC
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sttenuator may give better frequency response,
but the variable reactance obtained with various-
sized coupling condensers serves as a good at-
tenuator and eliminates extra parts. If the side-
tone level is too high feed-back across the handset
will cause the system to oscillate.

The Receiver

The complete receiver, on a 2 X 6-inch chassis,
has a sensitivity comparable with a more com-
plicated superheterodyne. It has lower selectiv-
ity, but this ordinarily is not a disadvantage in
the type of service for which the rig is intended.
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Electrically it consists of a 6J6 in a modified
version of the cascode circuit, a 6C4 super-
regenerative detector, and a 6AU6 audio stage.
The r.f. stage serves three very useful pur-
poses. The primary one is isolation of the antenna
from the detector circuit. A superregenerative
detector cannot be operated at peak performance
under mobile conditions without this isolation,
as the change in loading resulting from whipping
of the antenna will cause the detector to go in
and out, of oscillation if it is loaded near the
optimum point. The r.f. amplifier also increases
(Continued on page 108)
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Futul;e-hamic

(With Television T'aking the Country by Storm, This Is the Type
of QSO Which Might Be Heard in the Year 1980)

BY KERMIT A. SLOBB,* WOYMZ

K9XOX: ‘“Hello K2YOY. K2YOY...
K2YOY. This is K9XO0X, Chicago, calling and
hy.”

K2YOY: “K9XO0X, Chicago; this is K2YQY,
New York City, returning. Thanks very much
for answering my CQ slide, old man. Oops, there
we go again using that ancient expression, when
we can see from the screen that you are about,

- oh, twenty-five years old. Anyway, handle here is
Jim. You’re putting in a nice picture here in

* YouRE PUTTING

IN A NICE DICTURE

HERE N NEW YORK.
THIS MORNING Y

New York this morning. That superimposition
of your test pattern and your operating position
is swell, We’ll give you your report now. Audio
. . . Readability 5, Signal Strength 7. Video
. . . Signal Strength 4, Contrast Scale 8, Resolu-
tion 425 lines, Color Register 6. With that nice
picture, must be a new orth you have out there
in Chi. Well, weather here is snowy and cold.
Just a minute, we'll take off the test chart and
shove the camera out the window. That focus
knob sticks a little. There! Push that monitor
around so I can see it, will you? You can see the
snow on the ground, about four inches now. See
the doorway at the bottom left of the raster?
‘That’s the entrance to our building. We'll see if
we can get the camera on the thermometer in the
window sill. Yeah, there it is. Twenty-two de-
grees. Well, back we come into the shack, and
we'll show you the rig. This is the audio rack,
ending in a pair of 90002s. If you have a projec-
tion screen out there in Chicago you can probably
read the meters without a tight shot. Five hun-
dred watts input there. Then this is the video
rack, running ... ah ... 820 watts input.
Receiver here is a new theater-type projection

* 3344 Ainslie, Chicago 25, Ill.
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job, with a screen eight feet by ten. Here, we’ll
put on a slide with a box diagram of the rig. As
you can see from the diagram, the orth is the new
58020. We happen to know a guy who knows a
guy who managed to get it for us wholesale. In-
cidentally, we also have made up a slide with a
schematic of the whole rig if you're interested.
This long enough? Fine. Here’s a slide showing
my antenna. Four eight-element beams stacked.
Not bad, eh? Well, we’ve held it here long enough.
Back to you. K9XO0X, Chicago; this is K2YOY,
New York City, now standing by. Over.”
K9XOX: “K2YOY, New VYork; here is
K9XO0X, Chicago, returning. All OK, Jim, solid
all the way, no TVI at all. You sure have a nice
rig there. Looks like it’s custom-built. T wish I
could afford something like that, but will have to
wait till I get the payments finished on my jet
helicopter. I’ll give you your report now, based
on your test chart. Audio . .. Readability 5,
Signal Strength 9. Video . . . Signal Strength
5, Contrast Scale 10, Resolution 600 lines, Color
Register 10. Really swell, Jim. That new orth of
vours is terrific. Mine is an old 2P223, and I
know the dynode spots make me look like I have
measles, but I can’t afford a new one yet. Before
I forget, the name here is Mac, M-A-C. As you
can see with that big screen of yours, the rig
here is low-powered. Right now audio is running
100 watts, video 200. I wasn’t able to read your
meters, Jim, as my kine here is only 19 inches.

*1 JUST CHANGED
QVER FROM MONOCHROME
YESTERDAY ~*

Hope to build one of those projection jobs soon,
and also set up an orth for slides. That's for the
future. Say, Jim, I haven’t much time, but 1
would like to have you comment on my color
register. Hope it isn’t streaking, as I just changed
over from monochrome yesterday. So how about
a real critical report on that, huh? K2YOY, New
York; this is K9XOX by for you.”
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K2YOY: “K9XO0X, Chicago; this is K2YOY
of New York City, calling and returning. Fine,
Mac, all the way. You forgot to show me the
weather out Chicago way. How about that on
your next transmission? In regard to your color
register, that report we gave you is about-right.
Wonder what you're using for light out there?
We're using 3479-degree Kelvin fluorescents,

*HoW AGouT

PICKING OUT THE

S oy ¥ QsL(AﬂD)bUWM
..... To PHOG tzom

with a Wratten 2B386 filter. Works out real well
inside. Then we’re using a special make-up that
just came out, Virile Manhood No. 31. That with
a little mascara on my light-colored eyebrows
does a real fine job, we think. We wouldrn’t worry
about the dynode spots on that old orth too
much. You might readjust your focus-coil cur-
rent, though. Say, wonder if you took part in
Field Day out there in Chicago? We've got some
real fancy shots taken of our club’s Field Day
work, plus some video recordings we made of on-
the-air checks. Just a second and we’ll put them
on. Mary, take out that reel numbered 24583
and thread it on the projector, will you? The
XYL, Mary, is here with me. 'You probably saw
her in the background before. She’s my camera-
man. Just got her FCC license and joined the
union a week ago Tuesday. Oh, there it is! This
is Mary and I driving over the George Washing-
ton Bridge. My son Jeff took these pictures. Nice
color, huh? And here we are as we . . .

“. . . well, that’s the end of that four hundred
foot reel. Say, Jim, we meant to ask you; how do
you manage to keep your mike out of the picture?
This lapel mike we’ve got sticks out like a sore
thumb. We’ve been thinking about having Jeff
take the mike-boom operator’s exam, but he isn’t
much interested. Well, back to you. K9XOX,

“hicago; this is K2YOY in New York City
standing by. Over.”

K9XOX: “K2YOY, New York City; this is
K9XO0X, Chicago, returning. Swell, Jim. En-
joyed the pictures very much, although I was
called to the telephone while they were on. Well,
I made a few notes which I'll answer rather
quickly, as I have to go to work in just a few
minutes. About the weather, I'll have to tell you
about that, as the camera here is in a fixed posi-
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tion with a single lens from an old press camera.
Maybe some day I can afford one of those turret
jobs on a dolly, like yours. Weather here is clear
and cold, with the temperature eight below right
now. About the color register, thanks very much
for the report. 'm using regular 3400-degree
Kelvin photofloods, plus a Wratten 2X56 filter.
The make-up here is Florida Suntan No. 28.
About the mike. Because of the fixed camera I
have an old broadcast polydirectional ribbon
suspended about three feet over my head. Works
pretty well with pulsed a.g.c. Thanks for the
report on my old orth here. While you were
talking I dropped the beam current slightly and
adjusted the transient suppressor. Hope it looks
better now. Well, Jim, it’s been nice talking to
you and seeing your swell rig, but I do have to
run before I'm late for work again. See you again.
K2YQY, this is K9XOX, Chicago, Illinois, sign-
ing off and clear and pulling the big switch.”
K2YOY: “Hello K9XOX. This is K2YOY
of New York City returning. All OK, Magc, and
real boff all the way. Say, in regard to that color
register of yours, we think maybe a Wratten
KN43A might be better for you. And that make-
up is old stuff. Didn’t you read that article in the
November issue of QST by Algernon Kronk on
make-up? According to him Florida Suntan is
lousy. We think for those lights of yours he
recommends Blushing Youth No. 40. Look up
your old QS8Ts for that article. Say, before you
run along, how about picking out the QSL card
you want to photograph? We have three to
choose from. Mary, hand me those cards, will
you? And change over to an 8lé-inch lens.
Thanks. This is number one, Mac. Pretty nice,
huh? And here is number two. Jeff took this color
shot of me &sitting at the rig. And here is number
three. We figured the cheesecake shot of Mary
added some class to the card. OK, the fifty milli-
meter. Mac, you Just tell me which card you
like, and we’l] put 1t m the opaque projector so

“PUT OM THAT
CQ SLIDE AGAIN,
WILL YOU MARY?2"

you can photograph it. How about breaking7in
and making your selection, huh? Break . .

“K9X0X, K9X0X, Chicago. This is K2YQY,
New York City, calling. Come in. . . .

“Guess the band conditions have changed. I
don’t see him in there. Put on that CQ slide
again, will you, Mary?”

{TaE END]
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celebration of the first Armed Forces Day,

May 20, 1950, were aunounced in April @ST.
The double-header program includes a receiving
competition, patterned after the popular activi-
ties conducted for many years on Navy Day, and
a QSO0 party, containing certain unique features.
All hands should get in on the Armed Forces Day
fun.

PLANS for amateur radio participation in the

— e —

The title *Chief of Naval Communications”’
has been redesignated ‘Director, Naval Com-
munications.” Thus, Rear Admiral John R.
Redman, USN, becomes the first “DNC”’ since
1945, when the title “CNC”’ was adopted. Old-
time communicators need no introduction to the
ubbreviation “DNC,” which is traditional in the
Naval Communications Service.

Here and there: Mlectronic Warfare Company 5-3
(K4NBH) is located at the Technical Institute of the Wil-

United Slates
Nawval Reserve

liam and Mary-V.P.I. extension in Norfolk, Va. The unit
has a completed shipboard installation. . . . The Training
Center at Muncie, Ind. (K9NAM), was high scorer in the
Ninth Naval District communication competition for the
quarter ended 31 December 1949. . . . K6NRA, Training
(Center, Santa Barbara, works in an emergency radio net in
cotperation with the Santa Barbara Amateur Radio Club.
. . . In a recent search for a missing flier the Santa Barbara
Training Center furnished a transmitter-receiver unit which
was used as contact between local CAP and the ground
searching party. . . . First area to report & YL ham in the
Klectronic Warfare Program is the Potomac River Naval
Command. Miss Ethel Smith, W3MSU (ex-W7FWB), has
received her Naval Reserve call sign. Drills should have a
new appeal in PRNC! . . . Father-daughter acts account
for two additional YL reservists! Lieut. Cmdr. M. M. Hasse,
W@DKJ, accepted his daughter Gertrude into the Wave
Reserve program at Aberdeen, S. D. WGDKJ is command-
ing officer of EW Company 9-116 (KgNAI) and ARRL
emergency codrdinator. In Sonoma, Calif., Nancy Simpson
was enlisted by her father, Lieut. R. L. Simpson, W6FCX
(ex-K6FCX), commanding officer of EWC 12-39 (K6NAA).
. .. Among the many old timers active in the Reserve
Program are these commanding oificers of Electronic War-
fare companies in the First Naval District: Cmdr. Fred Best,
WIBIG; Cmdr. W. 8. Rogers, W1DFS; Cmdr. C. C. Chis-
(Continued on page 118)

national emergency.”

A Message from the Director,
Naval Communications

The mission of the Naval Reserve is "To provide a force of qualified officers
and enlisted personnel who are available for mobilization in the event of a

Since July 9, 1944, radio amateurs who are members of ‘the Naval Reserve
have been receiving regularly-scheduled: training in military communications
procedures and techniques. On that date the Naval Reserve Electronics Warfare
Program was inaugurated. Wider in scope than the prewar Communication
Reserve, the postwarprogram embraces all phases of electronics, both opera-
tional and technical. The Naval Reserve Communication System, which is_a part
of the over-all program, is comprised of radio stations operated at each Naval
Reserve training center and by each Electronic Warfare company and platoon,

as well as the individual stations of those radio amateur reservists who drill from their homes. There are at
present some 1700 stations in the system, approximately 850 of which are the stations of radio amateurs. in
addition to these 850, many amateurs receive training as members of established units of training centers and at
other Navai Reserve facilities. ’

in addition, the Military Amateur Radio System, which was instituted in 1948, provides further support for
training of radio amateurs. While the Naval Reserve Electronic Warfare Program is not affiliated with MARS,
the programs are similar in some respects.

The Naval Reserve Electronic Warfare Program, together with the MARS program, provides a nucleus of
radio amateurs from which the armed forces may draw support in the event of a national emergency.

It has fong been the policy of the armed forces to encourage and support amateur radio. The Navy will
continue to carry out this policy. The participation of radio amateurs in the Naval Reserve program is both

welicomed and appreciated.
JOHN R. REDMAN
Rear Admiral, U. S. Navy
Director, Naval Communications
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CONDUCTED BY E. P. TILTON,* WIHDQ

back through QSTs for the early '20s? If

so, chances are you were amused to find
that, not knowing any better, hams were trying
to work across the Atlantic on 5 meters back in
those days—-almost before they were able to
work across town! But before we laugh too hard
at the idea, let’s recall that most of the accom-
plishments we have made have come about be-
cause someone didn’t know any better — and
went ahead and did the impossible. Almost all
the advances in the radio art that are credited to
amateurs came about in this way; because hams
jumped in and tried to do things that more-
learned individuals might have written off as
futile.

No better example is apt to be found than the
DX now currently being worked on 50 Mec. by
amateurs of the Western Hemisphere. A look at

* V.H.F. Editor, QST.

DID you ever tracc the history of v.h.f. work

the prediction charts for the puaths between
northern U. S. and South America would con-
vince anyone that there was little use in trying
to work such a path on 50 Me. There also would
be little to indicate the desirability of attempting
work over 2000 to 3000 miles, and more, on
nightly basis in the regions near and below the
Equator. But because some hams, not knowing
any better, went ahead and tried, hundreds of
South American DX contacts have been made on
50 Mec. by Ws and VEs in the past year, and our
friends in Latin America have demonstrated that
50-Mc. DX of major proportions is an almost
nightly phenomenon over much of their con-
tinent.

How consistent this 50-Mec. DX is may be seen
clearly from the adjoining table showing the
openings observed by LU9EV, near Buenos Aires,
Argentina, for February and March of this year.
Note that, beginning with early February, the

50-Mec. Openings at LLUSEV

February, 1950 I‘“_‘hgﬁ&l:\n"“’i
{121 37475 67 7B 9 IO 12]13 14151617 [{8 9] 20 |21 [ 22 (23245 [26 (2128 ]
Caracas, Venezuela (3100 Mi) ® olo/j0/0oj0oj00oj0i0|0 [ 2N N )
Barranquitla, Colombia (3400 Mi.) ) ) el e
Lima, Peru (2000 Mi.) o olel®
Santas, Brazit (1100 Mi.) eole(ofe|e °
San Jose/, Costa Rica (3700 Mi.) eole|® ole o0
Mexico City (4500 Mi.) °
Guayaquil, Ecuador (2700 Mi) [ [ ) [
W1, W8, W (5300 to 5600 Mi.) [e]
— . Tonosphere
March, 1950 Storm
T2 (I A5 18 [T (8T [0 I 12 [ 13 [ 1415 16 17 |18 (19 [0 |2i T[22 123 [ 24 25 |26 |21 |28
Venezuela o/ojojo| eojo/oojojeje/e[e| (0|0 |eje| |e °
Colombia ) o/o(ojej0oj0o/0/0j00]e oo ® [ °
Pery K ° eole|o® ® K ° °
Brazil ole|jojo0l0|e ° d d
Costa Rica ° eoloje|0 N0 HICJK) ) )
Mexico City ole| o|e T e]e]e ole| e
Ecuador ® [ ] [ ] el e
Paramaribo,Surinam (2800 Mi.) ® ®
Mendoza, Argenfina (600 Mi.) (o]

@ =Evening Opening O =Daylight Opening

50-Mec. openings observed by LUYEV, near Buenos Aires, Argentina, in February and March, 1950. Note that the
principal blank periods are times when ionospheric disturbances were in progress in this hemisphere.
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band was open almost every night, the only ex-
ceptions being in the periods when ionospheric
disturbances were in progress. The openings
shown as solid dots were evening affairs, usually
beginning between 7 and 7:30 EST, and lasting
for as much as four hours. The open circles are
daylight openings, a less-frequent phenomenon
in Latin America. The consistent nature of much
of the work, and the character of the signals re-
ported, seem to point to Fa-layer propagation,
but there is also evidence indicating sporadic-#
effects, too. Note that some of the hops, such as
Buenos Aires to Santos, Brazil, are typical
E-layer distances.

There were only a few instances of long-
distance work in March that jibe with available
information on Fs-layer propagation, and even
one of these is a considerable stretch of the /;
predictions for the month. The first contact be-
tween North and South America (it won the Mil-
waukee Cup for W4IUJ) on 50 Mec. was made on
March 23, 1947, when OA4AE and W4IUJ got
together at 2:50 p.m. EST. This was straight Fs,
right in line with the CRPL charts, and the path
has been open each March since. March, 1950,
was no exception. The charts show the path good
for 46 Mec. for several hours, so’ywe know, from
past experience, that it should be open to well
above 50 Mec. on the better days. March 26th was
such a date this year. Around midday, OA4AE
started running automatic transmission on 50
Me., and at 1:45 p.m. EST the signal was heard
by W4IUJ. Between then and about 3 p.m.
(OA4AE and OA4BG had several contacts with
W4IUJ, W4FNR, and W40GC. At 3:07 p.M.
W5VY broke through and was heard inter-
mittently until 3:15.

(On March 22nd LU9EV heard weak signals
from an easterly direction during the morning,
and worked LUIMA (who is 600 miles to the
west) by the rebound method, both beams east,

at 1:57 p.m. EST. At 2:27 EST, XEIGE came .

through, for the first daylight work LUIEV has
done over this 4500-mile path. This one also
checks with the predictions, as to time, though
42 Me. is indicated on the charts as the approxi-
mate m.u.f. for this path.

In most of this country March was a disap-
pointment to 50-Mec. men. The fine openings in
February led us to believe that we might have a
repeat in March, but except for Florida, Texas,
and California the Ws were left pretty much out
of it. HC20T caught a good one to W6 on the
11th, working Wés AMD, FFF, and OB be-
tween 8:43 and 9:55 p.m. EST, W5VY was heard
in Argentina on the 26th, around the time of his
break-through to Peru. Your conductor sweated
out several mornings between March 19th and
27th, with little to show for it. There was an
early-morning aurora on the 19th, breaking up
the ’Phone DX Contest activity, as predicted,
and providing a poorly-attended 50-Me. aurora

50

RECORDS
Two-Way Work

50 Mc.:s CEIAH — J9AAO
10,500 Miles — October 17, 1947

144 Mec.: W4JFV — WOEMS
830 Miles — September 16, 1949

220 Mec.: W1ICTW — VE1QY
275 Miles — June 29, 1949

420 Mc.: W6VIX /6 — W6ZRN /6
262 Miles — July 4, 1949

1215 Mc.: WIOFG/1 - WIMZC/1
37 Miles — July 30, 1949

2300 Mc.: W6IFE/6 — W6ET /6
150 Miles — October 5, 1947

3300 Mc.: W6IFE/6 — W6ET /6
150 Miles — Qctober 5, 1947

5250 Mec.: W2LGF/2 — W7FQF/2
31 Miles — December 2, 1945

10,000 Mc.: WAHPJ /3 — W6IFE/3
7.65 Miles — July 11, 1947

21,000 Me.: WINVL/2 — W9SAD/2
800 Feet — May 18, 1946

opening in the hours before about 9 .M. VELTR,
Chester, N. S., W1PWW, Bangor, Maine, and
WI1KEX, Somersworth, N. H., were buzzing into
W1 and 2, but not many customers were on hand
that early on a Sunday morning. No South
American DX followed this one, but an aurora
developing late in the evening of the 21st did a
bit better. HC20T was heard intermittently be-
tween 9:38 and 10:27 A.M. EST on the 22nd, but
signals were too weak and erratic for any sort of
exchange of information, though we heard each
other several times.

Over in South Africa, ZS1P noted evidence of
high m.u.f. to Europe several days. On the 21st
commercial harmonics were heard up to 50.5
Me., beginning at about 1500 GCT, and ZS1P
began looking for possible European contacts.
He raised G5BY on 28 Me. at 1630, and changing
to 50 Me., continued contact, crossband, at 1637,
Conditions had started to sag, however, and the
signal was only RST 339 on 50.07 Mec.

On 144 Me. the feeling of spring was in the air.
No unusual DX has been reported, other than an
uncontfirmed report of the reception of W1IS in
Labrador, but many paths that were covered in-
frequently during the winter months were being
broken down again. There were more good nights,
and antenna weather was coming along. Plenty
of 144-Me. beams were being built on paper, and
there was every prospect that the spring inver-
sion season would be producing some real DX
any day. The month closed with a couple of nights
when attenuation seemed almost zero, on paths
of 100 miles or more along the Atlantic Seaboard,
giving promise of better DX to come.
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On 420 Mec. we find interest growing in many
quarters. The trend is toward better gear, par-
ticularly in the receiver line, and it is hoped that
the operating range of home stations will be
stepped up considerably in the next few months.
Taking equipment (soon to be described in QST)
around to a few radio club meetings, your con-
ductor found increasing evidence that 420 Me.
is in the back of many minds. If all the fellows
who say they are going to do so actually get
started on 420, things are bound to happen there
this summer.

The best news we have regarding 420-Mec. work
this month comes from that tireless v.h.f. en-
thusiast, G5BY. On March 5th at 1600 GCT,
Hilton was in contact with G3EJL, Southampton,
on 145 Mec. G3EJL changed over to 436.3 Mec.
and was heard at once, S5 to 7, over the 119-mile
path. For thrce minutes there was no appreciable
change in signal level, and then the signal faded
to 83-4, though readable on both voice and c.w.
(Note — that’s c.w. on 420 Me.!) Crossband con-
tact was maintained for 20 minutes and then
(35BY changed over to 4354 Mec. When he
stood by G3EJL came back but promptly disap-
peared. Contact was resumed on 145 Mec., and
(G3EJL explained that his 832 tripler had given
up the ghost, just as he had tried to tell GABY

The arrays for 145 and 420 Mec. used by G5BY in
working 119 miles to G3EJL on 420 Mc. The top array
is a 16-element 145-Mc. job. Below is the 24-element
array for 420 Mc. The supporting tower is on the roof
of the station. This installation withstood gales up to
102 m.p.h. during the past winter,
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that his 435-Mec. c¢.w. was being copied S6 to 7.

G5BY runs a pair of 8012s tripling, driven by
an 80-watt amplifier on 144 Me. The antenna he
uses is shown in the accompanying photograph.
It’s a 24-element job patterned after the 144-Mec.
array described by W2NLY in QST for Septem-
ber, 1947. His receiver is a converter, using cavi-
ties from an R89A /APN5A, working into a BC-
455 used as an i.f. amplifier. This job produces
T9 c.w. signals from crystal-controlled stations
on 420 Mec. G3EJL uses an 832 tripler, feeding a
13-element yagi array. His converter was made
from a radar receiver, and employs a crystal
mixer. The two stations are 119 miles apart,
G5BY at 430 feet elevation, G3EJL at 200, with
higher land in between. This is undoubtedly the
best DX yet worked between two fixed stations on
420 Mec. and higher. A 2-way c.w. contact on 435
Me. was made over this path on March 28th at
1914 GCT. Conditions on 145 Me. at the time were
good but not outstanding.

Around the World on the V.H.F. Bands

Melbourne, Australia — Australian amateurs are using
50, 144, 288, 580, and 2300 Mec., according to word from
VK3NW. Most v.h.f. operation is done in and around the
capital cities, and these being 500 miles or more apart is a
limiting factor in interstate work, except on 50 Mec. In re-
cent months (the sporadic-E season is December and Jan-
uary in Australia) there has been considerable 50-Mec. DX
work from VK3 to VK2, 4, 5, 6 and ZL. VK7 is an inter-
tuediate haul that is occasionally negotiated by tropospheric
bending. Equipment used on 6-is of good quality, mostly
829 amplifiers, with a few 834s and 24Gs in use. Antennas
are usually beams of 3 or 4 elements, with horizontal polar-
ization.

On 144 Mec. there is gond activity, and the gear is almost
completely of the ntabilized variety, with 832s, 829s and
7193s used in the final stages. Low-noise r.f. amplifiers are
widely used in receiver work. Most beains are from 4 to 16
elements, but lack of good-quality lumber at reasonable
prices makes it difficult to build high towers capable of sup-
porting large arrays. Though nice contacts are made in open
country, there has been no two-way work over high inter-
vening hills, and the record for VK3 is 190 miles. Some
Melbourne stations have been heard in Tasmania, acroes
the Bass Strait, some 230 miles, but no two-way contacts
have yet been made.

Approximately ten stations are active on 288 Mec. in the
Melbourne area, mostly with the simplest sort of gear and
low power. The greatest distance yet covered is about 40
miles. As in the case of the 220-Mec. band in this country.
many of the experiinenter-type amateurs have skipped 288
Me. for the next-higher assignment.

Getting equipment to work on the VK assignment at 580
Mec. has been something of a problem, and our 420-Me.
techniques haven’t been much help. That extra 150 Me. or
%o rules out practically everything we use on 420, and even
4558 and superregen detectors barely make the grade. The
best bet 5o far is an interesting little English tube known as
the RL18. This has acorn-size elements, with the grid and
plate leads coming out the top of the envelope. It takes 5
watts input on 580 Mec. and will work as a superregen de-
tector there. The hest. DX worked so far is 90 miles, with
VK3AKE and VK3NW both on elevated locations, working
portable. The most popular antenna system is 8 driven ele-
ments with a screen reflector.

Lighthouse-cavity jobs . (similar to those described by
W2RMA in QST for February, 1948) are used by VK3s XA,
AKZ, QO, and NW, covering distances up to 8 miles or so.
Parabolic reflectors are being built, in anticipation of tries
for some real DX, though it means a lot of traveling to reach

(Continued on page 118)
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Graphical Solution of Superhet Tuning
Design

Determining H.F. Oscillator Values for Simple T'racking

BY P. V. PROOIJEN,* PAJPVP

N the “Correspondence” scction of QST for
I November, 1949, I read a request by a reader
for a simplified method of determining the
principal factors involved in tracking a super-
heterodyne receiver. Some time ago I built my
own receiver and was upset by the same problem.
For my own use, I hit on the idea of making a
set. of graphs for determining the values of induct-
ance and capacitance in the h.f. oscillator stage
in terms of corresponding values used in the r.f.
and mixer stages, since the latter are quite easily
determined.
Inanr.f. or mixer stage, the capacitance change
required to cover a desired frequency range is the
‘square of the frequency change expressed as a
ratio:

Thus a 2-to-1 frequency change requires a 4-to-1
capacitance change, a 3-to-1 frequency change
needs a change in capacitance of 9 to 1, a 2.25-
to-1 range in frequency requires a 2.252 = 5.06-

0 1o 480
ppfd.

(A)

Fig. 1 — A — [ypical r.f. circuit values for a range
of 500 to 1500 kc. B —- Corresponding values for the
h.f. oscillator circuit to track.

to-1 capacitance variation, etc. If the minimum
circuit capacitance, Cmin, i set at 60 uufd., the
capacitance when the tuning condenser is turned
to maximum must be 4 X 60 = 240 upfd.,
9 X 60 = 540 uufd., and 5.06 X 60 = 303.6
uptd., respectively, in the above three cases.

The inductance required may then be deter-
mined from the ARRL Lightning Calculator, or
trom the relationship

10m
[P

where L, is the inductance in mmrohenrys, Sfisthe
maximum frequency desired in kilocycles and (',

# 58 Corn. van der Linjstraat, The Hague, Holland.
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is the minimum circuit capacitance, Chmin, in
micromicrofarads, with the tuning condenser set
at zero.

* Thus, if we wish to cover the range of 500 to
1500 ke., this is a frequency ratio of 1500/500 ==
3 to 1. The capacitance range must he 3?2 =
9 to 1. If Crin is to be adjusted to 60 pufd., then
Cmax must be 60 X 9 = 540 pufd. A condenser
with a variation of 540 - 60 = 480 pufd. will be
required.

At 60 ppfd., the frequency we have selected is
1500 ke. Therefore the required inductance, de-
termined by the means mentioned above, is 188
ph. The r.f. and mixer tuning circuits will look like
Fig. 1A. The 60 ppfd. includes all stray capaci-
tances as well as the minimum capacitance of the
tuning condenser.

Perhaps you will want to attack the design
from a slightly different angle. You may have a
gang of 350-uufd. condensers and you want to
know what tuning range to expect. You find that
the minimum capacitance of each section is 20
pufd. and estimate that tube and wiring capaci-
tance and the capacitance of a trimmer to set the
high-frequency end of the band accurately may
take another 30 upfd. The total minimum is then
50 wufd. and your gang condensers have a varia-
tion of 350 — 20 = 330 wufd. Therefore the
capacitance in the circuit may be varied from 50
uufd. to 50 4 330 == 380 uufd. This is a ratio of
380/50 = 7.6 to 1. The frequency range will then
be the square root of this figure or about 2.76 to
1. If you design the coil, as previously described,
to tune to 1000 kec. with the tuning condenser in
full (380 uufd. total), the circuit will tune to 1000
X 2.76 = 2760 kec. when the tuning condenser is
at minimum (50 pufd. total).

Oscillator-Circuit Design

‘The values of inductance and capacitance that
must, be used in the h.f. oscillator circuit so that
it will track with the r.f. and mixer stages are not
ordinarily determined so easily. Here is where the
curves of Fig. 2 come in.

The factors that must be known before starting
to use the curves are the inductance of the r.f.
coil (Ly) as determined above, the frequency range
covered by the r.f. or mixer stage (previously
selected) and the frequency of the i.f. amplifier.
In the preceding example, the frequency range of
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Fig. 2 — Chart for determining oscillator-circait values from values of similar units in the r.f. and mixer circuits.

. i . L — Co . p
The values given on the vertical scale are in terms of percentage for ii:, Li— L, and (,m:r - For (f—' , the values
=4 4Tan

are in terms of direct proportion. n = 0.5 (fm;xf“'fmin) and 4 :;m“
B e min
the r.f. stages is given as 500 to 1500 kc., the in-
ductance, L;, was calculated to be 188 h., and let . N
us say that the i.f. is 460 ke. "= Average frequency of r.f. stages
'To use the graphs, we need to work out a couple if. ’

of simple ratios: (Continued on page 114)
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It's a Pretty Pickle

Home Anodizing Your Panels in Color

BY J. W. PADDON,* VEIOU, EX-VP2GJ

been a marked improvement in the quality of
amateur-built equipment. An inspection of a
file of old QST's shows the advance from the sort
of thing we used to put together in the mid-
Thirties to the almost professional use of alumi-

IN the years since the end of the war there has

num and steel in the 1950 efforts. However, one"

refinement gencrally ia missed. We have the
choice of an untreated panel on that new con-
verter or else a painted one. A good paint finish —
especially on aluminum — is not easy to achieve.

A aooD
PAINT FINISH
% ISN'T EASY TO
ACHIENE

If the panel is left as raw untreated aluminum, it
soon gets that tired look and frequently becomes
abraded around controls which are subject to
much handling.

It is perfectly possible for any amateur to pro-
duce panels with a jewel-hard surface, in any
color he (or his XYL) may desire — heige or
canary yellow, black, blue or what have you.
The method is not in the least critical. The ma-
terials cost a few cents, and in most communi-
ties can be obtained from the corner grocery, the
drug store or the local garage. The excellence of
the result will depend entirely on the care exer-
cised in the process. Some of the materials used
should be treated with a degree of respect but
they are by no means really dangerous.

et us examine the procedure step by step.

Preparing the Metal

The first step has nothing to do with the
chemical treatment of the aluminum. It is a ques-

* &, Cossor (Canada), Ltd., Halifax, N. 8.
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tion of the handling of the panel or chassis hefore
we begin treatment. The fact is that no surface
treatment will remove a gouge, drill mark or
seratch from the surface of the metal. In laying
out the panel and doing whatever work is neces-
zury, take it easy! Don’t hurry! Lay out the holes
on a paper fastened over the panel, rather than
making scriber marks on the metal itself. Alumi-
num is a soft material. A dropped file or an awk-
ward twist of the drill will make a blemish that
can't be removed.

The second step is that of cleaning the metal. A
thumb print or smear of grease or oil will persist
and ruin the finished product. When the work is
ready to start the finishing process, give it a good
scrubbing with soap and hot water and let it dry
thoroughly. Holding it by the edges, so as not to
put thumb prints on the surface, wash it down
with a cloth dipped in thinners, lacquer remover
or almost, any good solvent except carbon tetra-
chloride. Set it on a paper towel or clean news-
paper to dry. From here on it is better not to
touch the surface of the metal with the bare
hands. Pick it up with 4 bit of rag or a paper
towel.

The third step is the old faithful so commonly
used to such good effect. Get a pound tin of house-
hold lye from the grocery. Dissolve it in warm

£
le

1471' \

THE CORNER STORE
MAY HAVE ALLTHE MATERIALS
FOR AREALIOB

water. An ordinary tin bucket is a satisfactory
container. A better one is a large enamel dishpan
which can be uscd in later steps of the process.
Submerge the work, tied on the end of a piece of
string, in the lye solution. It will immediately
begin to bubble and, as time goes on, the shiny
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surface will change to a velvety matte. Remove
the work from the solution from time to time and
choose the degree of matte most pleasing to your-
self. The work should then be taken out and
thoroughly washed in hot water and put to dry
over a hot stove or in a low oven. There are two
important precautions to observe. Don’t put the
lye solution in an aluminum pan because later on

REMOVE THE WORK
WHEN YOu GET THE
FINISH You UkE

there won’t be uny pan. A lye solution should be
handled with respect. If you get splashed rinse it
off at once. It won’t do much damage if a little
gets on your hands but it should be kept away
from the face and, above all, the eyes. It’s a good
idea to wear a pair of large sun glasses or cheap
plastic goggles as a precaution. Also, a few drops
can put holes in your clothes.

Anodizing

During the war aluminum was almost invariably
specified as “anodized.” This sounds very im-
pressive but, like so many things, a little analysis
shows that there is nothing very tough about it.
The term simply means that the outer surface of
the aluminum panel is changed to aluminum
oxide. The oxide is the identical stuff of which
many precious stones are made. It is literally
*‘hard as rubies’’ and, incidentally, is an excellent
insulator. A test you can apply to see if you have
achieved an anodized finish is to lay the two leads
from an ohmmeter on the surface of the panel.
It will read open circuit even on the “megohms”
position — a demonstration which the uniniti-
ated visiting fireman will find somewhat puzzling.

To make an anodized film, you place the piece
of metal to be treated on the end of a positive
lead from a d.c. supply and another piece of
aluminum on the end of the negative lead and
hang them both in a sulphuric-acid solution. As
the current passes, the positive electrode —— the
piece we want to treat — generates nascent
oxygen, This highly-potent gas immediately turns
on the electrode that generated it and changes
the surface to aluminum oxide. The nascent
oxygen has a very brief life and what little gas is
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given off is ordinary oxygen. The negative elce-
trode bubbles merrily away releasing hydrogen
but in such small quantities from the kind of
work we are doing as to present no hazard at all.

There is nothing in the least critical about the
anodizing operation. The procedure given below is
the standard commercial method chosen for speed
and economy of operation. In amateur practice
the widest excursions will still produce good
results.

First we will want some d.c. It can be awful
d.c. The totally unfiltered output from a half-
wave rectifier is perfectly satisfactory. The book
calls for from 12 to 18 volts at a current density
of from 8 to 20 amperes per square foot. Thus if
the panel being anodized is a foot square we will
have two square feet of work — for the panel has
two sides. According to the book we need from 16
to 40 amperes. That’s what the book says. But
remember that this refers to commercial opera-
tion where speed and efficiency are at a premium.
In amateur practice 12 volts is plenty and quite a
good job can be done with 6 volts from a storage
battery. If the current density is low, it simply
means that the work must remain in the solution
longer for a given amount of anodizing.

Acid Solution

Now we must provide a sulphuric-acid solu-
tion. The standard solution is given as 15-25
per cent sulphuric acid by weight in water. As
mentioned above, even the commercial boys set
up a very wide tolerance. The battery depart-
ment of the local garage should be able to supply
the acid. If you want to make an exact mix, find
out the specific gravity of the acid. The standard
commercial figure is 1.84, which means that it
weighs 1.84 times as much as a similar amount of
water. Weigh the acid and work out what an
equivalent amount of water will weigh. Thus, 10
ounces of acid will represent 18.4 ounces of water.
Now, let’s take a 20 per cent solution. We will
need 10 ounces of 1.84 s.g. acid and 73.6 ounces
of water — but it will take a determined purist to
go to such lengths. In practice any commercial
sulphuric acid plus about 8 times as much water
by volume will be fine.

Put the water in the enamel dishpan or some
other nonmetallic container. Alternatively, use a
large aluminum dishpan and let the container
itself serve as the negative electrode. Now be
carefull Pour the acid slowly into the water. Do
not on any account pour the water into the acid.
Better wear an old pair of pants, for sulphuric
acid ruins some kinds of cloth. Suspend the work
in the solution but do not connect it with a copper
wire. The wire (or strip) supporting the work
and carrying current to it must be of aluminum
wherever it is submerged in the solution. Connect
the work to the positive terminal of the d.c. sup-
ply. The negative electrode may be any old piece

(Continued on page 118)
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An Automatic Transmititer Turner-Onner

3 MANY operators know, the need for sleep
A during the latter parts of SS and DX con-
tests cuts down on a fellow’s efficiency. My
decreased effectiveness shows up in a particularly
serious way — sometimes after finishing a call I
find that I have forgotten to turn on the power
switch. Too much of that can really cut down
one’s score, since I am not an accomplished telep-
athist. Down through the years the condition
has been getting worse instead of better, but I
now have a solution and I pass it along for anyone
olse who might find it useful.

To Time-
Delay Circuit

To Transmitier
Power

Fig. 1 — A commercial circuit for protecting trans-
mitter tubes from line-voltage failures, that serves as
the basis for the “automatic transmitter turner-onner.”
The a.c. relay, Ry, will close immediately after a short
power failure, jumping the time-delay circuit and turn-
ing on plate power, only if C; has not d.lscharged below
a certain level. If the voltage at the arm of R; is too low
when the power resumes, it is necessary for the time-
delay relay to recycle.

Fundamentally, the circuit was designed for
commercial equipment as a power-failure con-
trol.t In high-power transmitters, filament power
must be applied some little time before the plate
power, to provide tube protection. In case of a
power failure, it is desirable to return to the air
as soon as possible. Provided the power outage
does not exceed a certain time, it is permissible
to throw on both plate and filament voltages
simultaneously. However, if there is too long a
power failure, it is then necessary to recycle and
use the standard filament time delay. In its orig-
inal form, Fig. 1, the circuit was used across the
power line. In normal operation, Cy is charged
through 7. This puts a positive voltage on Vo,
and Vy draws plate current, closing the relay.

# 457 South Beech St., Syracuse 10, N. Y.
1U. 8. Patent 2448371.
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BY M. E. HIEHLE,* W2SO

One set of relay contacts shorts out the time-de-
lay relay contacts. If a power failure occurs, the
relay opens up and the charge on C starts to leak
off through R,. If power returns before the voltage
on (1 drops too much, the relay will close, short-
ing out the time relay. If, however, the off time
is too long, there will not be enough charge left in
(1, V2 cannot conduct, and the filament time-
delay relay will have taken over. Resistors f3
and K4 make up a voltage divider to furnish bias
voltage for V. Rq is a high resistance that limits
the grid current to V3 and also lengthens the dis-
charge time. The potentiometer, R;, actually
sets the outage time that the circuit will handle,
a maximum of two or three seconds in this case.

Automatic Turn-On

The circuit of Fig. 1 can be used in any ham rig
using filament time delay. However, a very slight
modification provides automatic transmitter
turn-on, A.t.t.o. works like this: When the rig is
first keyed, the transmitter power is turned on
and stays on for about two seconds. This is long
enough to hold the power on continuously during
any transmission. If there is a keying pause of
more than two seconds, the power turns off, but
it comes right back on with the next dot. Fig. 2
shows the modified circuit. The potentiometer,
Ry, controls the length of time the power stays
on after the key is up. The switch, Si, was added
when it was found that there was some rectifier
hash present, and the switch is shifted off C for
manual turn-on of the transmitter. Thus the
power can be removed immediately after a trans-

Control ~

Fig. 2 The a. t.t.o. circait. The setting of R; deter-
mines the "hold in” time of Ry1.
C1 — 1-ufd. paper, 200 volts.
Ri1— 1-megohm potentiometer.
Rz — 1 megohm, }/2 watt.
Rz —- 10,000 ohms, 2 watts.
R¢— ]000 ohms, 14 watt.
Rn — Low-current (6 or 7 ma.) relay. See text.
51— S.p.d.t. toggle.
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mission, using S; for the control, and there is
then no 2 or 3 seconds of rectifier hash to listen
through. The relay, Ry;, can be any high-imped-
ance low-current relay that will operate on 6
or 7 ma. A Clare telephone-type relay, with a
34,600-turn 4000-ohm coil, performs very satis-
factorily.

The circuit can be modified very easily for use
with a keying relay that will work from rectified
60-cycle a.c. The wiring diagram is shown in Fig.
3. If Ry; and the keying relay, Ky, are a.c. af-
fairs, the selenium rectifier and filter condenser,
('2, can be omitted. In any event, the impedance
of Ry must be low enough so that the diode-
connected tube section will not cause the relay to
tend to hold in.

There are no tricks in these circuits, and their
operation certainly saves wear and tear on the
operator, either during general operating or those
rugged hours near the end of a contest. To adjust
the circuit, just step once on the key and then
release it. If the length of time Ry; stays closed
is too long or too short, adjust R;. Repeat the
check until you have what you want. Using this
system with good break-in, you can just forget
cverything except the QSO. Incidentally, a.t.t.o.
provides a degree of filament time control, be-
cause power cannot be applied to the transmitter
until the 6SN7 heater warms up. This usually
takes about 20 seconds or so, after which you are
ready to enjoy the pleasures of operating with an
“automatic transmitter turner-onner.”

Military
Amateur
Radio
System

A Reminder — First Annual
Armed Forces Day Contest Coming Up

(‘1 ET ON the air May 20th and join in the Armed
¥ Forces Day double-header celebration ar-
ranged by the Department of Defense. Featured
are a QSO-message relay contest and a receiving
competition along the lines of the former Navy
Day copying contest. All amateurs are invited to
compete. See page 31 of April QST for complete
rules, times, particulars, and sample log sheets.

There is no previous similar activity with which
to compare the 1950 Armed Forces Day. The day
will be observed throughout the entire U. S. mili-
tary system on an integrated teamwork basis.
Army Day, Navy Day and Air Force Day are all
rolled into one big gala observance, and the close
and special relationship between the armed forces
and the amateur radio fraternity calls for an
extra-special celebration.

May 1950

So, be sure to participate in both events. Send
logs and receiving competition copy to Armed
Forces Day Contest, Room 5 B 519, The Penta-
gon, Washington 25, D. C.

Brig. General Wesley ‘I'. Guest (ex-W8KM), chief of
Army Commumications Service Division, personally
supervised the preparation and layout of the certificate
to be awarded those making perfect copy in the Armed
Forces Day recciving compctition. Herc he checks a
“*model copy” prepared by the Bureau of Engraving
and Printing.
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A Simple Vertical for Forty

BY H. E. THORNHILL, JR.,* WeDDT

HEN faced with the problem of where to
put a 40-meter antenna, I finally decided
that the only place it could go was UP.
And after having decided that a vertical was the
only solution which would be practicable in my
particular location, I had to consider such factors

1

o Fig. 1 — Detail
drawing of the verti-
cal radiator described
by W6DDT.

D—

Uppgr
1o Support

| _camp [/

as what kind of pole or support to use, where to
put the guy wires, and how to climb up to the
top to shorten or lengthen the antenna when 1
found out that it would not load quite right.

The antenna sketched in Fig. 1 solved all the
problems at W6DDT. Made of dural tubing, it
requires no pole or tower for support, and no guy
wires are used. Tuning is accomplished by ex-
posing more or less of the bottom section. Al-
though in a high wind the vertical will bend until
the top section is almost horizontal, it has never
blown down, and always goes back to a vertical
position when the wind abates.

The sections of tubing are telescoped together
as shown in Fig. 1. Sections B, C, and D are
bolted together, since no adjustment of these

* Lieut., USN; 2662 Bayside Walk, San Diego 8, Calif.
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sections is required for tuning. When assembled
the total length of sections B, (!, and D is 31
feet. Sections A and B were also bolted together
after the proper position of section .4 was de-
termined by trial and error. Over-all length of
the antenna is about 33 feet. The diameters and
lengths of the four pieces of tubing used are as
follows:

Section Diameter Length
4 %4 in. 4 ft.
B 7% 11
¢ 8y 12
D 14 9

With the antenna located right beside the
house, only two supports are required. The
bottom one is simply a board nailed to two stakes
driven into the ground. The support is about
two feet above the ground and has a hole in it
through which section A of the antenna passes.
A clamp around the antenna rests against the
board and supports the weight of the antenna.
The upper support is a single board nailed to
the house. The antenna fits snugly in the holes
in both supports so that it will not rattle in the
wind. The supports are illustrated in Fig. 1. A
cork in the top end of the antenna prevents water
from collecting inside the tubing.

Feeding the antennsa is a simple matter. One
conductor of a 52- or 72-ohm line is connected to
the bottom of the antenna and the other conduc-
tor is connected to an adjacent ground pipe. The
feed line can be connected to the link of either a
balanced or an unbalanced final tank circuit.
No antenna tuner is necessary on 40 meters
when the antenna length is properly adjusted.

The same antenna performs well on 80 meters
when a simple tuner is employed. The arrange-

Final Tank
Coil

Loading Coil Mica

50 ppfd.
i E f—-—-Anl.
- ® Gnd.
0-3

Fig. 2 -— Loading-coil arrangement used in operating
on 3.5 Me.

ment at W6DDT employs a variable loading

coil (35 turns of No. 12 wire, 2 inches in diameter

and 5 inches long) and a 50-uufd. (1500 w.v.)

series condenser. Details of the tuner are shown

in Fig. 2. Setting of the loading coil for different

frequencies in the 80-meter band is fairly critical.
(Continued on page 1£0)
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A.R.R.L. QSL. BUREAU

The ARRL maintains a QSL bureau system to
make it easy for you to receive your DX QSL
cards, but in order for it to function it is necessury
that we receive your codperation. All you have
to do is send the QSL manager for your call area
a stamped self-addressed envelope of the No. 10
stationer’s size (No. 8 post-office size), with your
name and address in the customary place and
your call letters printed prominently in the upper
left-hand corner. When he has an envelope full of
cards for you, he'll return the envelope to you.
Upon receipt of that envelope, be sure to send
him another.

If you’ve previously held a different call, send
an envelope to the manager for that call area. All
QSLs for portable operation are routed via the
home district.

Do not send cards for other W or VE sta-
tions for distribution via the QSL bureau; they
cannot be accepted. Likewise, do not send
cards for distribution to foreign stations via
this domestic QSL bureau system. For the ad-
dresses of the proper bureaus to which foreign
cards may be sent, see page 61 of December,
1949, QST.

The bureau handles only incoming DX QSLs.

W1, K1 — Frederick W. Reynolds, W1JNX, 83 Needham
St., Dedham, Mass.

\V%],, KJ2 — Henry W. Yahnel, W2SN, Lake Ave., Helmettas

W3, K3 — Jesse Bieberman, W3KT, Box 34, Philadelphia,
Penna.

W4, K4 — Johnny Dortch, W4DDF, 1611 East Cahal Ave.s
Nashville, Tenn.
W5, K5— L. W. May, jr.,
Dallag 18, Texas
W6, K6 — Horace R.
Oakland, Calif.

W7, K7 — Mary Ann Tatro, W7IFWR, 513 N. Central,
Olympia, Wash.

W8, K8 — William B, Davis, WBJNF, 4228 W. 217th St.,
Cleveland 16, Ohio

W9, K9 — John F. Schneider, WICFT, 311 W. Ross Ave.,
Wausau, Wisc.

W@, K# — Alva A. Smith, WEDMA, 238 East Main St.,
(Caledonia, Minn.

VE1 — L. J. Fader, VEIFQ, 125 Henry St., Halifax, N. 8.

VE2 - Austin A. W. Smith, VE2UW, 6164 Jeanne Mance,
Montreal 8, Que.

VE3 — W. Bert Knowles, VE3QB, Lanark, Ont.

VE4 — Len Cuff, VE4LC, 286 Rutland St.,
Man.

VE5 — Fred Ward, VES50P, 899 Connaught Ave., Moose
Jaw, Sask.

VE6 — W. R. Savage, VESEQ, 329 15th St., North Leth-
bridge, Alta.

VE7 — H. R. Hough, VE7THR, 1785 Emerson St., Victoria,
B. C.

VE8 — Juck Spall,
Y. T.

KP4 — K. W. Mayer, KP4KD, P. O. Box 1061, San Juan,
P. R. .

W5AJG, 9428 Hobart St.,

Cireer, W6TI, 414 Fairmount St.,

St. James,

VESAS, P. 0. Box 268, Whitehorse,

KZ5 — C.Z.A.R.A., Box 407, Balboa, Canal Zone

KH6 — Andy H. Fuchikami, KH6BA, 2543 Namauu Dr,,
Honolulu, T. H.

KL7 - Box 73, Douglas, Alaska

May 1950

VE/W CONTEST
May 13th-14th

AI.Y.E you ready for the 1950 VE/W contest?
Have you got all those QSLs for WAS or
WAVE? If not, you had better get started and
fire up that tired old 807 with the loose plate cap.
Perhaps after last year’s battle you decided that
a 304TH would stand the gaff better and have
made the necessary substitution. It would be only
fair, however, to warn you that the 100-watt
multiplier applies to plate power input, not fila-
ment power input!

This year’s contest will be very similar to last
year's with the exception that, in an endeavor to
get more stations on the air at the same time, the
contest period will be confined to a total of 30
hours, out of which each station may operate 20
hours or less. A point which should be stressed:
You must send your QTH as well as the ARRL
section in which you are located.

Certificates of Merit will be awarded to the
leader in each ARRL section. The complete rules
are printed below. Be sure you understand them
and don’t hesitate to read them over twice.

1) Any station located in any ARRL section as listed in
QST is eligible to enter.

2) All contacts must be made during the contest period
6:00 p.M, EST May 13th to 11:59 p.M. EST May 14th, with
a total of no more than 20 hours operating time for each
entry. Times on and off the air must be clearly shown in the
contest log.

3) Message preambles such as the following must be ex-
changed and be fully reported in the log entered: (1) number
of contact; (2) your call; (3) RST report given; (4) location;
(5) ARRL section; (6) time sent; (7) date sent. Example:
NR 1 W3EMN 569 Silver Spring Md Del DC 6R02P
May 13.

4) One point may be counted for each preamble sent and
acknowledged. One point may be counte<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>