40 Cents

45¢ in Canada
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THE ULTIMATE IN QUALITY...

UTC Linear Standard Audio Transformers represent the
closest approach to the ideal component from the stand-
point of uniform frequency response, low wave form dis-
tortion, high efficiency, thorough shielding and utmost de-
pendability. UTC Linear Standard Units offer these features:

@

®
®
®
@

Type No.

True Hum Balancing Coil Structure . .. maxi-
mum nevutralization of stray fields.

Balanced Variable Impedance Line. . . per-
mits highest fidelity on every tap of a universal
unit . . . no line reflections or transverse coupling.
Reversible Mounting . . . permits above chassis
or sub-chassis wiring.

Alloy Shields . . . maximum shielding from in-
ductive pickup.

Hiperm-Alloy . . . a stable, high permeability
nickel-iron core material.

@

®

Semi-Toroidal Multiple Coil Structure. ..
minimum distributed capacity and leakage re-
actance.

Precision Winding ... accuracy of winding
.1%, perfect balance of inductance and capacity;
‘exact impedance reflection.

High Fidelity . . . UTC Linear Standard Trans-
formers are the only audio units with a guaran-
teed uniform response of == 1 DB from 20-20,000
cycles.

TYPICAL LS LOW LEVEL TRANSFORMERS

Primary
tmped

Relative
h

Max. pickup anced DC List

Application

Secondary
mped:

=1 db
f

rom Level reduction in prim'y Price

L8-10

Low impedance
pickup,
to grid

mike,
or multiple line

200,

t.uo ‘ohms

60,000 ohms in
33, 500/ two sections

30-20,000 +15 DB —74 DB § MA  $25.00

LS-10X

Ax_Above As above

50,000 nhms

20-20,000 414 DB —u2 DB 32,00

LS-12

Low impedance
pickup, or multiple line
to_push pull grids

mike, 50, 125, 200,
'750 'HJ uﬂO/
00’ ohms

120,000 ohms
overall, in two
sections

5 MA
o

30-20,000 +15 DB —74 DB & MA 28.00

LS-12X

A5 above Asg ahove

80,000 ohmsx

30-20,000 +14 DB 42 DB 5 MA

overall. in two

sections

L8§-26

Bridging line to single or

5,000 ohms
push pull grids

£0,000 ohms in
two sections

15-20,000 +20 DB —74 DB 0 MA X

Ls-19

Ningle plate to push pull
rrids like 2A3. 6L6, 300A.
Split secondary

15,000 ohms
25

45,000 ohins ;
1.35:1 each side

20-20,000  +17 DB -~50 DB 0 MA

L8-21

Ningle plate to push pull
krids. 8plit primary and
xecondary

15,000 ohms

135,000 ohms;
turn ratio
3:1 overall

20-20,000 +14DB —74 DB 0 MA

LSs-22

Push pwll plates to push
pull grids. Split primary
and secondary

30,000 ohms
plate to plate

80,000 ohms ;
turn ratio
1.6:1 overall

20-20,000 +26 DB —30 DB .15 MA

Ls-30

~Mlxlng. low impedance
mike, pickup. or multi-
ple line to multiple line

50, 125, 200,
250, 333, 500/
600 ohms

50, 125, 200, 250,
333, 500/600 ohms

20-20,000 +17 DB —74 DB 5 MA

830X

As above As above

As above

20-20,000 +15 DB —92 DB 2 MA

Ls-27

Single plate to multiple 15,000 ohms
line

50, 125,
433, 500/600 ohims

200,

250, 30-12,000

ycles

+20 DB 741 DB 5 MA

LS-50

Single plate to multiple 15,000 ohms
line

50, 125,
333, 500/600 ohms

200, 2

50, £0-20,000 +17 DB —~74 DB 0 MA

L8-51

Tush pull low level plates
to _multiple line

40,000 ohms
plate to plate

50, 125, 200, 250,
333, ‘-00/600 ohms

£0-20,000 +20 DB —74 DB 1 MA

[N

Three sets of halanced
windings for hybrid ser-
vice, centertapped

500/600 ohms

500/600 ohms

3u-12,000 +10 DR —74 DB 0 MA

Werite for our Catalog PS-408

150 VARICK STREETY

OIVISION: 13 EAST 40th STREET, NEW Y.ORK 16, N. Y.,

NEW YORK 13, N.Y.
CABLES: “ARLAB"
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GL-811-A POWER TRIODE

Filament voltage 6.3 v
Filament current 4 amp
Amplification factor 160

Typical operating conditions (ICAS),
Class B a-f power amplifier and modulator:
2 tubes 4 tubes
d-c plate voltage 1,250v  1,250v
d-c grid voltage Oov Ov
max signal driving power (approx) 6.0 w 120w
max signal power output (approx) 310w 620 w

ECIDEDLY a “best buy”, the new GL-811-A! Whether

you're running high power or low, the cost advantage is
substantial. Two tubes will give you enough audio (340 w
max) for a moderate-power transmitter, and should you own—
or whenever you complete—that dream kilowatt rig, a second
pair in p-p parallel will double your modulator output.

As a smart ham, wise in the ways of circuits, you may wish to
reap the benefits of zero-bias operation. They're important
benefits. First, modulator distortion is all but eliminated.
Second, no C batteries or voltage-regulated bias pack are
needed . . . chalk up another economy! Zero-bias, you won't
getquite so high an audio output (310 w for two tubes instead
of 340 w), but the small loss is outweighed by the advantages.

Adding two more GL-811-A’s to your original pair—if you
climb from moderate to high power—calls for no tube replace-
ments, consequently no wastage.- And you then will have a
modulator powerful enough for any legal rig. A further pro-
tection to your investment is the up-to-the-minute design of the
GL-811-A: its new and stronger construction, superior high-
voltage insulation, improved plate structure with radiating fins.

See this fine new tube today—learn its low price—from your
G-E tube distributor! Or write Electronics Department, General
Electric Company, Schenectady 5, New York.

Four GL-811-A’s, putting out 620 w
(zero-hias), cost hut slightly more
than one 50-watter!

Serles 7 in a listing, by ‘é;éasl of tube
distributors who can :supply you with
Ham News, G.E.'s bi-monthly.magazine: -

Ann Arbor, Mich.: Wedemeyer Electri¢ Supply Co.

Champaign, Ill.: Radio Doctors.

Chicago, lil.: Allizd Radio Corp.; J. G. Bowman
and Co.: Concord Radio; R. Cooper Jr., Inc.;
Green Mill Radio Supply; Lukko Sales Corp.;
Newark Electric Co. ’

Des Moines, 1a.; Radio Trade Supply.

Detroit, Mich.: M. N. Dufty Co.; General Electric
Supply Corp.; Radio Electronic Supply; Radio
Specialties Co.; Radio Supply and Engineering.

Dututh, Minn.: Northwest Radio Co.

Flint, Mich.: Lifsey Distributing Co.

Grand Rapids, Mich.: Radio Electronic Supply.

Jacksen, Mich.: Fulton Radio Supply.

Jacksonville, I1i.; Baptist Radio Laboratories.

LaCrosse, Wis.: General Electric Supply Corp.

Lansing, Mich.: Wedemeyer Electric Supply Co.

Madison, Wis.: Sattertield Radio Supply.-

Manitowoc, Wis.: Harris Radio Corp.

Mason City, la.: Crescent Electric Supply Co.

Milwaukee, Wis.: Radio Parts Co., Inc.

Mignea olis, Minn.: Northwest Radio and Electric

upply.

Muskegon, Mich.: Fitzpatrick Electric Supply Co.

Qak Park, 1li.: Melvin Electronics Co.
Ottumwa, la.: Radio Trade Supply Co.
Peoria, Ill.: R. Cooper Jr., Inc.; Klaus Radio and

Electric Supply. .
Pontiac, Mich.: Electronic Supply Co.
Rock Island, IlI.: Tri-City Radio Supply Co.
Rockford, |ll.: General Electric Supply Corp.
St. Paul, Minn.: Hall Electric Co.
Sioux City, la.: Crescent Electric Co.
Springfield, 11l.: Mr. Harold Bruce.

(List as of October 25, 1949)

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL &3 ELECTRIC

180 JAL
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148B-1 NB FM Adapter— The new Collins 148B-1
Narrow Band FM Adapter (shown at top) is for use
with either the 32V-1 or the 32V-2 transmitter. It
plugs into the 70E-8 variable frequency oscillator,
and is suitable for FM operation on all bands. Fre-
quency deviation is adjusted by the audio gain
control on the transmitter. A toggle switch selects
AM or FM. Available soon at your Collins dealer’s,
The price is $31.75.

More dope

on 32v

35C-1 Low Pass Filter—A coaxial fitting at the
rear of the 32V-2 cabinet permits the use of an
RG58/U or RG8/U transmission line in which the
new Collins 35C-1 Low Pass Filter may be inserted.
The 35C-1 is a 52 ohm three-section filter which,
with approximately 0.2 db insertion loss below 29.7
mc, provides more than 75 db of attenuation to har-
monics in the television range as shown in the curve
at left. This high attenuation is added to that pro-
vided in the 32V-2 transmitter. The unbalanced
output permits grounding of the outer conductor of
the line and the case of the filter. The price of the
35C-1 Filter is $40.

315E Balun Transformer—For best operation, the
35C-1 Filter should feed a properly terminated 52
ohm line. Coupling to a balanced antenna may be
accomplished by an antenna tuner or by the new
Collins 315E-1 Balun Transformer, which is a wide
band, low loss transmission line (diagram below)
for coupling from a 52 ohm unbalanced line to a
300 ohm balanced load without tuning controls. It
consists of a transmission line connected to transfer
from unbalanced to balanced conditions (*‘balun’’)
and a step-tapered impedance matching line. Over
the frequency range 7 to 30 mc, a standing wave
ratio of less than 2 to 1 is possible. The efficiency of
the system is good even beyond the specified limits,
The 315E-1 is supplied in kit form with coaxial
cables completely made up, and aluminum tubing
and spacers fabricated ready to assemble. Available
soon at your Collins dealer’s. The price is $62,

—HOLE FOR ROPE

315E Balun schematic

FOR SUCCESS IN AMATEUR RADIO, IT'S ...
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o All set to go places with you —
anywhere! Extra sensitivity for
weak signal areas . . . extra per-
formance for good Ham operation.

The newest thing in portables,
just introduced by Hallicrafters.
One r-f, two i-f stages. Range 540

ke to 31 Mc in 4 Bands. 8 tubes
plus rectifier. AC, DC, or bat-
teries.

Long-Wave Version—S-72L,
covers airways range and control
towers frequency, omitting high-
est short-wave band. $89.95.

the hallicrafters co.

4401 W. Fifth Ave. ¢ Chicago 24, lll.
Manufacturers of Precision Radio and Television Equipment




tStaml d
of
Excellence

PRs are on top! Wherever you go. the world around . ..
wherever dependable radio frequency control is essential
. . . PR Crystals stand out as the standard by which other
crystals are judged. This is no accident. PR stands for superb
QUALITY. Nothing is spared to make PRs truly the standard
of excellence...and your dealer will tell you the same thing.

10 METERS, Type Z-5, $5.00 e 20 METERS, Type Z-3, $3.75 e 40, 80 & 160 METERS, Type Z-2, $2.75

N/

USE AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the tirst of each
month (for preceding month) direct to the SUM, the administrative ARRL ornicial elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in Q57. Al 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, RM, and PAM. In addition to station and leadership appointments for Members, ull amateurs
are invited to join the ARRL Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

Kastern Pennsylvania \V3BES Jerry Mathis 623 Crescent Ave. Cslenside Gardens
Maryland-Delaware-D.C, W3IBW T Eppa W. Darne 132 Tennessce Ave,, N.E, Washington 2, D, C.
Southern New Jersey \WV2AS(Gy Dr. Luther l\I Mkltarlan 300 Warwick Road addonneld
Western New York W2PGT Harding A, RFD 2 ‘Manlius
Western I’ennsylvania W3KWL frnest J. Hlmsky 509 Beechwood Ave. Farrell
CENTRAL l)[VlSIOV _
Lllinoia WIEV ] Lloyd E. Hopkins 27 Lvnch St. Elgin
Indiana* WIRE W, E. Monigau 304 East hwmg South Bend 14
Wisconsin WORQM Reno W. Goetsch V29 S. 7th Ave. Wausau
DAKOTA DIVISION
North Dakota WoGZD Paul M. Bossoletti 204 Polk St. (irand [‘orks
South Dakota WONGM J. S. Foasberg 509 [daho Ave., S.E. Huron
Minnesota WARA John B. Morgan 1411 Summit Ave. St. Paul 5
ELTA DIVISION.
Arkancas W511C \IarshaII Riggs Danville
f.ouisiana VSVT W. ). Wilkinson, jr. Room 313, Jcﬁerson Hotel xhreveport
NMississippi WSDLA J. C. Wallis 2400 l\n-IIy Crulfport
Tennessee 4QT \Ward Buhrman 1000 OwrlooL Ave. (hattanooga
(.REAT LAKES DIVISION ;
Kentucky WiCDA . C. Alcock 155 St. Mlldrcd s Court Danville
Michigan \WBAQA Roburt B. Cooper 132 Gulld St., N.E. Grand Rapids
Ohio WEW2Z Dr. Harold E. Stricker 247 \V. 5th St, Marysville
HUDSON DIVISION
Eastern New York WIEQD i’red Skinner wO(J W olls [.ane Petham 63
N. Y. C. X Long lsland W20BU (sreorge V, Cooke 8=31 239th St. Bellerose 65, L, I,
Northern New Jersey W2ANW T'homas j. Lydon I‘)O Mommer Rutherford
MIDWEST l)lVlSION
fowa waprp William G. Davis 3rd S Mitchellville
Kansas WaICV Earl N. Johnston 0.’4 Roosmclt Topeka
Missouri W@ICD Ben H. Wendt RFD 8 North Kansas City
Nebraska WQOED Scott . Davison 433 North Nye Ave. Fremont
NEW ENGLAND DIVISION
Connecticut VIVB Walter L. Glover Grlover Ave, Newtown
0faine Wivv Manley W. Haskell 15 Hemlock St. Portland
Fustern Aassachusctts WI1ALP Frank L. Baker, jr. 91 Atlantic St. North Quinecy 71
Western Massachusetts WIAZ\V Prentiss M. Bailey 02 Dexter St. Pittstield
New Hampshire* WICRW Clifton R. Wilkinson Salem Depot
Rhode Island WICJH Rov B. Kuller 17 Ledge Road East Greenwich
Vermont WINLO Burtis W. Dean 1", O, Box 31 Burlington
- NORTHWESTERN DIVISION ——
Alaska KL7IG Charles M. Gray Box 1237 Donglas
1daho W7IwWu Alan K. Ross 21035 [rene St. Boise
Montana W7EGN Fred B Tintinger 428 Central \Whitefish
Oregon W7IMQ 1. E. Roden 519 N.W. Ninth Pendleton
Washington TACKH Clifford Cavanaugh Route'1 Auburn
PACIFIC DIVISION
Hawaii KHGH]J I)r. Robert Katsuki 1%17 \WVilhelmina Rise Honolulu 17
Nevada 7G> Arthur Sowle ox 20 Reno
Sunta Clara Valley W6BPT Rov E. Pinkham 1061 Fremont St. Santa Clara
EKast Bay VoTI torace R. Greer 414 Fairmount Ave. Oakland 11
San ) ranc:sco WoNIL Samuel C. Van Liew 215 Knowles Ave. Maly City
acramento Valley WoZIe Ronald (. Martin 2638 1.4th St, Sacramento 14
San Joaquin Valley WOKFKL Ted R. Souza 3515 Home Ave. Kresno
ROANOKE DIVISION
North Carolina WACY B J. Wortman ¢/0 Duke Power Co. Charlotte 1
ssouth Carolina WIAZT. \\'ade H. Holland . O, Box 116 Greenville
Virginia Wi4KEFC Victor C. Clark Box 7. . Annandale
West Virginia WEJM Donald B. Morris 303 Home St. IFairmont
ROCKY MOUNTAIN DIVISION
Colorado W. Mitchell 1939 Uinta St. Denver 7
Utah (Llect.lon in progress)
Wyoming ®arion R. Neary Box 215 Laramie
SOUTHE \QTERN DIVISION
Alabama 4VE Leland W. Sm 615 Southmont Drive Montgomery
Eastern Klorida WARWZ ohn Ww. Holhscer 3RNY Springneld Blvd. Jacksonville
\Western Florida W4ACB M. Douglas, jr. P. O. Box Tallahassee
CGrorgia W4DX! . Iay Grithn 1557 Athens Ave., S.W, Atlanta
\Vest Indies (Cuba-P.R.-V.I.) KP4KD Everett Mayer P, O. Box 1061 San Juan o, PR,
Canal Zune KZ3AW Everett R, Kimmel Box 204 (yamboa, C. Z.
SOUTHWESTERN DIVISION
Los Angeles WOlON Vincent J. Haggerty 1017 Indio Muerto St. Santa Barbara
Arizona WIMLL (yladden C. Elliott %9 Nnrtn Melwood Tucson
$san Diegu WoeBWO Dale 5. Bose 51 E. California St. Santa Ana
WEST GULF DIVISIO i
Northern T'exas WSCDU Joe G. Buch 5234 Vickery Boulevard Dallas
Oklahoma W SAHT/AbT Frauk E. Fisher 104 East 11th St. Pawhuska
Southern Texas WSBD Ammon O. Youn 4303 Eli St. Houston 7

| -

New Mexico MA L.awrence R. Walsh P. O. Box 1663 Los Alamos
MARITIME DIVISION.

Maritime «Nfid. & Labr. att.) VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION

Qntario VE3CP Thomas Hunter, jr. 1920 Ellrose Ave. \Windsor, Ont.

- QUEBEC DIVISION
Quebec VE2GL (rordon A. Lynn R.R.No. 1 $te. Genevieve de
Pierrefonds, P. Q.

VANALTA DIVISION.

Alber! VEGM] Sydney T. Jones P, O. Box 373 Edmonton, Alta.

Hnush Columbia VE7FB Ernest Savage 4553 West 12th Ave. Vancouver

Vukon VESAK W. R. Willlamson P. O. Box 534 \Vhitehorse, Y. T.
PRAIRIE DIVISION

Manitoba VE{AM A. \V. Morley 26 Lennox Ave. Vital

Saskatchewan VESDW J. H. Goodridge ¢/0 Canadian Pacific Air Lines Regma

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




comes this new

type of receiver the
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First announced last summer,
then checked and rechecked with the same
painstaking accuracy that a Ham would use
on his own gear, this outstanding new re-
ceiver is at last ready for production.

It’s a double superhet, with 214 ke “nose”
selectivity and built-in NBFM reception
among its extra features. One r-f, two con-
version, and 3 i-f stages provide plenty of
sensitivity. Of course, 1t’s temperature com-
pensated and voltage regulated. And the
clean-cut station separation is a dream of
operating enjoyment.

It isn’t a set designed to win praise from
music lovers who insist on high fidelity
audio. But if you are the Ham who wants
performance ahove all else, here is the sct
for vou.

Naturally, there’s no use claiming that this
11-tube (plus rectifier and regulator) set is

the hallicrafters co.

the best on the market. For several tubes
and a couple of hundred dollars more, we
could (and probably will sometime in 1950)
build a better Ham set. But of this we are
sure—now or in the future—that, consider-
ing both performance and price, the SX-71
will be in a class by itself.

During the current month, new SX-71’s are
starting to appear at Hallicrafters’ distrib-
utors throughout the country. We'd sug-
gest you watch for them—and examine one
for yourself. Meanwhile, if you want the
latest dope, write to us direct and we will be
glad to send you a new ““spec’’ sheet.
[}

See it at your
hallicrafters’
dealer

4401 WEST FIFTH AVENUE « CHICAGO 24, ILLINOIS



riE AMERICAN
RADIO RELAY
LEAGUE, wc.

is o noncommercial association of radio amateurs, bonded for

the  promotion of interest in amateur radio communication dnd . |

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

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

"Of, by and for the amateur,” it numbers within its ranks prac'ﬁi
cally every worth-while amateur in the nation and has a history of
glorious achievement os the standard-bearer in amateur affairs.

Inquiries regarding ‘membership are solicited. A bona fide

interest in amateur radio is the only essential qualification; owner-
ship of a tranimifting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general correspondence should be addressed to the Secretury

at the administrative heéad ters at West Hartford, Connecticut.

q

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOQDRUFF, WBCMP, 1936-1940

L [ 3 L] @ (]

Officers

President . . . . . . ..+~ . GEORGE W. BAILEY, W2KH
New York, N, Y.
Vice-President. . . v . . . . J. LINCOLN MCCARGAR, WEY
Qakland, California

Secretary . . . . . « » « A.L BUDLONG, W1BUD
West Hortford Connecticut

Comuunications Manager . .. . . . FRANCIS E, HANDY wisD)

West Hartford, Connechcut
Treasurer. . . . . v «» +DAVID H, HOUGHTON
West Hartford Connecticut

L 3 L L 3 . e

General Counsel. .-. , NN
814 Connechcut Ave., Washmgton 6 D. C.

Assistant Secretaries . . . . « . JOHN HUNTOON, W]LVQ
RICHARD L. BALDWIN, W1IKE
West Hartford, Connecticut

. PAUL M. SEGALv

DIRECTORS

President
GLORGE W. LEY..... R . W2KH
1 léast 79111 bt New York 21. . Y.

Vx‘ce-Presx'dent

J. LINCOLN McCARGAR............. WEEY
66 Hamilton Place, Oa.kl.-md 12, Callf.
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“It Seems t0Us...”

WHERE'S THAT 21-MC. BAND?

We've just returned from a trip, principally
to affiliated clubs and conventions on the West
Coast, speaking on current amateur affairs.
Naturally enough, the FCC proposals came in
for first attention. Next in line, however, judg-
ing from the questions we got, was the 21-Mec.
band — when do we get it? Some of the gang
who asked about it had seen our editorial on
the subject just a year ago and wanted to be
brought up to date; others hadn’t seen it and
simply wanted to get the whole story on what
was holding up what many fellows regard as
among the most desirable DX frequencies we
will have. In practically all cases, it turned out
to be advisable to go back and give pretty
much the entire background on this matter.
All of this leads us to believe we might well
tell the story in QST again, and since that was
accomplished about as concisely as we know
how in the treatment a year ago, we will
simply reprint portions of that editorial and
Shen continue on to bring the situation up to

ate.

One of the first things we discovered in our
talks is that most fellows thought the Atlantic
City regulations and allocation table are now in
effect: Well, they are and they aren't. It is true
that the main body of the regulations did be-
come effective January 1, 1949; so did the al-
locations table ubove 27.5 Mc. But not the al-
location table below 27.5 Me. -— that is still
just as it was prior to Atlantic City.

Why? Let's go back to that other editorial:

The answer to that is the extensive na-
ture of the changes being made in alloca-
tions in the region below 27.5 Mc. We
amateurs may not think Atlantic City
changed the allocation table very much;
it’s another story for the other services!
Virtually wholesale changes are,in the
works for them, to an extent that amateurs
unfamiliar with the details of the alloca-
tion table can scarcely appreciate. These
complications arise from the inevitable in-
crease of space for h.f. broadcasting —
because the majority of the nations wanted |
it — and the necessity for carving out of

the spectrum sufficient operating fre-
quencies for what is almost a brand-new
service, from the standpoint of the inter-
national allocations table: aviation. Be-
tween the two of them, they made it nec-
essary to find hundreds of kilocycles in the
spectrum between 2 and 27.5 Mec. Those
channels had to come out of a spectrum in
which there are no unassigned frequencies.

Well, they came. But what it means to
the radio world is the biggest readjustment
for other services that the radio world has
faced since the Washington conference of
1927 first created assignments on the high
frequencies. Entire bands of frequencies
heretofore assigned to the maritime-mo-
bile service have disappeared; not only
must the ship stations operating there
shift to new frequencies, but the shore sta-
tions with which the ships communicated
must also shift. Fixed circuits established
in bands now to be assigned to aviation or
broadcasting (or now in the 21-Mec. ama-
teur band) must move. Move, yes — but
where? The Berne list of frequency regis-
trations has stations assigned on every
available channel from top to bottom;
more than that, there is usually more than
one assignment for the same channel, and
any subsequent registrations after the
“first’’ must accept a lower priority, oper-
ating only if no interference is caused to
the earlier registrant or registrants. Some
of the circuits that must be shifted, how-
ever, are in themselves ** priority "’ circuits,
whose operation is vital; somehow a way
must be found to continue them in spite
of the fact they have no chance of assuring
themselves of continuing rights it theyv
move in on presently-registered assign-
ments.

The radio world, confronted with this
apparently insurmountable problem, took
the plunge — it decided to wash out ull the
old system of registrations under the
Berne procedure, to throw the whole thing
overboard bag and baggage, and to make
a completely new start on an ‘“engineered ”’
allocation of every single one of the existing



fixed and coastal and broadcast and
ground stations in the world. They decided
to do this by assembling at Ceneva,
Switzerland, the experts of the world on
these circuits and their requirements,
armed with circuit-by-circuit lists of their
operating requirements and assisted by
propagation experts to help them engineer
precisely the right frequencies required —
but only those actually required — for
their operation. They would employ to the
fullest extent, as indeed they are forced to,
such technical expedients as geographical
and time sharing of frequencies, low-power
relays to permit more operation simultane-
ously on the same frequency in widely-
separated regions, and such operating ex-
pedients as multiplexing, forked circuits,
ete.

And they decided that when they got
the job done, but only when, they would
have another administrative conference
to approve it, and fix a date when the new
table and the new set-up would go into
effect.

There you have it. We will get the 21-Me.
band when the engineering job on the new
frequency list is completed.

‘When will that be? Well, the job started just
about two years ago, around the beginning of
1948. The United States, as did other nations,
sent a sizable group of government and in-
dustry people to (Geneva, where they have
been living and working daily ever since.
In Washington, a “home team’” was or-
ganized and holds frequent meetings to keep
the delegation at Geneva supplied with essen-
tial data. A year ago, the international group
at (Geneva set a target date of May, 1949,
for completion of the new list, and October,
1949, as the date for a specw,l conference to
approve it. Unfortunately, the difficulties en-
countered in drawing up the new list were such
that as of October they hadn’t even com-
pleted the new station list. As of October, how-
ever, they did set new target dates: some time
during this Spring for completion of the sta-
tion list, and September of this coming year
for the calling of the special conference to ap-
prove the job. Thus, it is pussible to say that
unless additional delays are encountered, we
should expect the special conference to take
place in September, 1950, to set a date for
putting into effect the Atlantic City alloca-
tion table below 27.5 Mec. How soon after
September that date will be is, at the mo-
ment, purely guesswork. Of course, the setting
of an effective date by the international group
is only part of the story; we won’t actually get
the use of the band in ‘this country until the
FCC has made appropriate amendment of our
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amateur rules to include the new band. For
our own part, we can't at this time visualize
any real possibility of our getting all this ac-
complished during 1950.

We would be tickled to death if it turns out
we were wrong about that!

OUR COVER

As the midpoint of the Twentieth Century ar-
rives, we pause to take stock of the changing
scenes in amateur radio over the past four dec-
ades. QST’s picture files have provided us with
these shots of typical old-time stations, which
would secm to illustrate excellently the many
milestones in the technical development of ham
radio.

1910: The Sixth District station of 12-year-old
Hugh F. Richards, featuring a single-slide tuner,
crystal detector (replacing a recently-discarded
electrolytic detector), spark coil and gap.

1920: 9ZN, owned by ARRL Central Division
Manager R. H. G. (“Matty”) Mathews. Trans-
rnitters included two sparks and ani.c.w. tubeset.
Receivers were a Chicago Radio Lab “Paragon”
and a Zenith model 1R.

1930: W9CPQ, John Kiessclbach operator.
High-C tanks, mercury-vapor rectifiers, and an
aluminum-paneled t.r.f. receiver were the pride
of this ham shack.

1940: W9YQN, 'phone Sweepstakes winner for
Kentucky, owned by W. E. Leatherman. Multi-
stage rack-and-panel rigs, an ECO, and a band-
switching superhet contributed to the perform-
ance of this outstanding contest station.

1950: . . . . . . .. .. ?

éﬁ ./4 ﬂapplf Wew year

§§ To Hams Everywhere

QQ — The ARRL Hq. Gang ;&

i

CONSTITUTION & BY-LAWS
AND OFFICERS’ REPORTS
AVAILABLE TO MEMBERS

In April of cach year the officers of the
League make comprehensive writien re-
ports to the directors. The Board has
made these reports available to inter-
ested members. The cost price is 75 eents
per copy, postpaid. A copy of the Con-
stitution & By-Laws will be sent to any
member free upon request. Address the
Secretary at West Hartford.

QST for



A High-Attenuation Filter for
Harmonic Suppression

Inexpensive Unit of Simple Construction for TVI Reduction

BY A. M. PICHITINO, * W3NJE

e As many hams arc finding out, the
problem of keeping v.h.f. harmonics
from getting into the antenna system is
solved successfully when a good low-pass
filter is installed — once the direct radia-
tion troubles are cleaned up. The filter
described in this article offers hizgh at-
tenuation in the TV bands together with
simplicity of construction. The home-
made condensers use a new dielectric
material having many advantages in
radio work.

faced by increasingly large numbers of ama-

teurs as more arecas hecome serviced by tele-
vision broadcasting stations. Many amateurs
who, a few months ago, were unconcerned about
the TVI problem have had it forcefully brought
to their attention by the opening of local TV
stations. There are, too, those much more difficult
situations where a viewer feels that the erection
of a 150-foot, tower and installation of elaborate
preamplifiers entitle him to primary-service-area
results even though he is a hundred or more miles
from the station. Fortunately, this problem has
been investigated by many smateurs and the con-
siderable literature that has been published
proves that TVI can be eliminated in even the
most difficult cases.

It appears that conducted interference (direct
or induced) and radiation from power or intercon-
necting leads can best he handled by proper
shielding, by-passing and filtering, as has been
competently described in the literature. The re-
duction and effective elimination of harmonic
radiation from the output circuitry of the final-
amplifier stage — other than direct radiation,
which should be handled by complete shielding —
is generally accomplished by one of three meth-
ods, and sometimes combinations of these
methods.

The first method is to install small, high-@
parallel resonant traps in the plate leads, the
traps being tuned to the frequency of the har-
monic that it is desired to reject. 'This method has

THE problem of television interference is being

* Jenior Research Engineer, 'The Franklin Institute Labo-
ratories for Research and Development, Philadelphia, Penna.

January 1950

the objectionable features of being critical of ad-
justment, of accentuating harmonics under cer-
tain conditions of tuning, and of effectively
changing the output-circuit operating conditions,
which can reduce cfficiency.

The second method is to mount capacitors with
low inductance close to the tube plates to provide
4 low-impedance path for the harmonic currents,
thus by-passing them around the tank circuit and
antenna. This method, although moderately ef-
fective, requires special capacitors and usually
does not permit optimum LC ratios at the higher
frequencies.

The third method is to install a low-pass filter
in the output coupling circuit to provide sufficient
attenuation of the harmonics but still permit the
fundamental to pass unattenuated. This method
has the disadvantage that the filter must be de-
signed for a specific impeduance and cannot be
used directly with transmission lines of different
characteristic impedance than that of the har-
monic filter.

"T'his discussion will cover the practical design
and construction of a low-pass filter which will
provide 75 db. or more attenuation at any fre-
quency above 54 Mc. This degree of attenuation
is more than adequate, and plate traps or capaci-
tors are not nccessary. An output coupling circuit
is also described which permits the use of bal-
anced or unbalanced lines of any characteristic
impedance.

The filter container is a 3 by 4 by 12 copper hox, with
all joints soldered except for the cover. The many screws
holding the cover in place insure a “leakproof” contact
between box and cover. A second coax connector is
mounted on the far end of the box,

11
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Fig. 1 — The filter circuit. Constants are calculated as follows:
Z0 52 La= Ly+ L2 = 0.296 xh
Ly= "2 = __ 22 ___ = 0,184 uh. ! 2 K.
"7 3afe T 6.28(85)100 . Ls = Li+ Li = 0.368 4h.
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I — m?
Ls =

m 0.6

Design Considerations

kirst it is necessary to choose the characteristic
impedance, Zy, of the filter. The Zy of the filter
to be described has been chosen to be 52 ohms for
a number of reasons: The filter can be inserted
directly in any 52-ohm coax trangmission line; it
can be inserted in a coax link to feed an antenna
coupler to match any type line; it prevents har-
monic currents from Howing around the filter be-
cause the coax link can be easily terminated in a
correct manner at a shielded transmitter cabinet;
and it is easicr to construct than higher-imped-
ance balanced types.

Next, the cut-off frequency fe of the filter must
he selected. This choice is dependent upon a num-
ber of factors. A low-pass filter theoretically will
pass all frequencies below f, unattenuated and
will attenuate all frequencies above f, by an
amount determined by the type of sections used
in the filter. Since ideal circuit elements cannot
be realized, practical filters will show a very slight
amount of attenuation (less than 0.25 db. and
called “insertion loss’’) below fs, and appreciable
attenuation usually starts somewhat before the
design f. is reached.

The filter we are going to construct is to pass
all frequencies below 30 Me. with a minimum of
attenuation. It might appear that an f. slightly
greater than 30 Mec. would be desirable, but
another fuctor enters here to make our choice of
fe considerably higher. The input impedance of
the filter will vary considerably within the pass-
hand (below f,) unless impedance-matching end
sections are used, and even then under the most
fuvorable end-section design the impedance will
remain essentially constant only up to approxi-
mately 70 per cent of f.. Therefore, we choose
an f. of 45 Mec. (70 per cent of 45 Mec. equals
31.5 Mec.) which is slightly higher than needed
but ties into the last consideration relative
t0 fo.
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o
L= “’i“” % 0.184 = 0.189 uh.

G2 = "8 = 415 uufd.

“

The quantity m, which relates f, to the fre-
quency of maximum attenuation, f,, of the end
sections is given by the formula

An m of approximately 0.6 must be used to obtain
the best impedance characteristic. With an m of
0.61 (almost optimum) and an f, of 45 Me., the
frequency of maximum attenuation, fu, will fall
at 57 Me., the center of TV Channel 2. This is
desirable because the second harmonic from a 10-
meter transmitter is usually the most trouble-
some.

We must now decide upon the number and
type of sections to be used in the filter. It will he
convenient to use the metal box which will en-
close the filter as the ground side of any capacitors

TABLE I
Coil-Winding Data

Coil uh. [.nside Length |No. of T'urns| Wire Size
o Diameter -

L3 0.2 1% 9/16” 4 12
enamel

12
Lq 0.31 Ly’ by’ 5 enamel

12
Ls | 0.37 Lyt $q7 6 enamel

L— Length

J Length faken fo outside of
coil,not cenfer fo cenfer.

QST for



we may construct. If possible, we should choose
sections of a type in which the capacitors may
be tied to the common or ground side of the filter.
Fortunately, sections of this type are feasible and
are called “series m-derived” in the case of the
end sections (actually half sections). The ‘“con-
stant K, full ‘T’”’ type meets the requirements
in the case of the intermediate sections. In gen-
eral, the amount of attenuation is proportional to
the number of sections employed. Three sections
will normally provide better than 60 db. attenua-
tion, which is sufficient for almost all installa-
tions, but we shall employ four full sections for
good measure, particularly since the insertion
loss is not measurably greater.

Fig. 1 shows the configuration of the final filter,
with the series m-derived end half-sections shown
between points 4-A and the three constant-K
full-“T’’ midsections shown between points A-B,
B-B, and B-A.

Construction

The filter enclosure consists of a metal box 3
inches high, 4 inches wide and 12 inches long. It
is made of 18-ounce 0.023-inch hard-drawn cop-
per and is divided into four equal-sized compart-
ments by means of three {g-inch-thick brass
partitions. These partitions have 54-inch diam-
eter holes in their centers; the holes should be
drilled before soldering the partitions into the
box. The hox corners should be soldered tightly,
along with the partitions, because the tighter the
box electrically the better the attenuation. The
box cover is made with a 34-inch lip on all sides
and is fastened by means of metal screws 34 inch
apart. The screws should not be placed farther
apart as this will reduce the attenuation. The top
cannot be soldered because the intense heat
would melt the dielectric of the capacitors. The
box construction is shown in the photographs. It
will be observed in one of the
photographs that the top edge
of the box has bheen folded
back upon itself, thus providing
greater rigidity and a double
wall thickness for the metal
sScrews.

The formulas for the filter in-
ductors and capacitors are given
under Fig. 1. The inductor wind-
ing information is contained in
Table I, where it can be observed

¢

An inside view of the filter, show-
ing the Hfat-plate condensers with
sheet Teflon dielectric. The partitions
and bottom of the box also serve as
condenser plates. Careful soldering at
all joints insures good shielding be-
tween sections.

January 1950

that Ly and Ly have been combined to form one
inductor, L4, and two L; inductors combined to
form Lg. It can also be observed that Lz, L4 and
Lg have been increased slightly in value (com-
pared with the calculated values) to compensate
for the effect of the shielding which reduces the
inductance.

The capacitors are fabricated by using flat
1{g-inch brass plates in conjunction with the cop-
per box as the ground plate. The C} capacitors
are of the feed-through type and the C; capacitors
are straight ground type. Fig. 2 shows the capaci-
tor construction and formula. In computing the
size of plates the loss of area due to the $4-inch
holes. must be kept in mind, along with the in-
crease in area due to the 34-inch square plate used
in C%. Fringe effect may be neglected in these
computations. The plate edges and corners should
be rounded and the plates polished with very fine
abrasive cloth. The capacitors are assembled
using 8-32 brass hardware.

The dielectric used is a comparatively new
plastic called “Teflon.”” It has very desirable
characteristics, such as low losses, high voltage
breakdown, uniform thickness, can stand mod-
erately high temperatures compared with most
plastics, and is easily worked. Although the ma-
terial used in the filter is only 0.015 inch thick,
it will withstand more than 15,000 volts. A word
of caution is in order, however, in making the
8-32 clearance holes in the center of each piece
of Teflon. Do not attempt to pierce the holes with
a sharp pointed instrument as the Teflon will tear
and the hole will be off-center and jagged. Use a
sharp pointed knife to cut the material away, or
drill through carcfully using a drill press (yes, in
spite of its being only 0.015 inch thick and a
plastic!). If available, a leather punch would be
ideal,

A few suggestions concerning the assembly of
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Fig. 2 — Construction of the capa-
citors C1 and Ca. Note that Ci makes

8-32 clearance

NalB drill — o

use of both sides of the partition.
Capacitor dimensions are calculated
as follows:

C= 0.2245K (N -- )4

H
el

I
32

—o1

ppfd.

1 Plate C,
partition (6 required) 15— where K = dielectric constant of in-
C, plafes - sulation (2.1 for Teflon),
2~ Botfom of box N = number of plates,
All hol A = area of one side of one
¢, DETAIL m':':j pla(i‘.e in square inches,
an
t = thickness of dielectric in
; inches (0.015 in.).
[ pl,mL i (-Czs plate No.18 drilly ( 4 dia.hole To find area use o
s : PR«
‘ = insulzhon I N 0.2845K(N — 1)
Bottom of
ox . . . 3
View from side of box ....i."_. 9"
— s-i!—.
Plate Cap Plate Caa ’
(2 required) (2 required)
C, DETAIL

the filter will save time. Soldering lugs should be
crimped and soldered to the inductors as shown
in the photograph. The lugs should be bent to
allow clearance for tightening the bolts with
pliers or a small wrench. The bolts should be
carefully centered in the 24-inch holes, because
here the dielectric is air and the breakdown volt-
age is lowest, aside from the coax terminal con-
nectors. The easiest way to assure centering is to
use a carefully-cut g-inch diameter Teflon disk
with an accurately-centered No. 8 clearance hole.
One of these disks is placed between the two
pieces of dielectric in each capacitor where it will
center the ussembly. Inductor Lz is carefully
butt-soldered to a corner of plate Cea prior to
assembly. In fact, all soldering except that neces-
sary to attach L3 and L4 to the standard coax
terminal fittings mounted on each end of the box
should be done prior to mounting the dielectric,
to avoid possible damage due to excessive heat.

The dielectric shown in the photographs is a
carry-over from carlier experiments and is much
larger than necessary. Itnecd extend only 3{ ¢ inch
beyond all plate edges.

Coupling to Transmission Lines

Tf the transmission line is 52-ohm coax, the
filter is merely inserted in the line with the hox
grounded.

Jonsiderable time was expended in an attempt

¢

Fig. 3— Recommended
type of antenna coupler for
use in cascs where the trans-
mission line is not 52-ohm

A
cable.
v @
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l.?ake fhis section as
short as possible —avoid
electrical -3 or mulliples

to provide a coupling system that would not re-
quire tuning, but with little success. While many
antenna systems would load without difficulty,
antennas with really flat lines could not be fed.
After detailed investigation it was decided to go
to the straightforward coupler shown in Fig. 3.
This coupler has the disadvantages of requiring
L and C to be of the same ratings as the final tank
and requiring that another circuit be tuned. How-
ever, the tuning can be made quite broad by
moving the taps toward the coil ends to the point
where the @ is lowered as much as possible while
still permitting the desired loading. The adjust-
ment of this type coupler is described in detail in
the Radio Amateur’s Handbook and the 1949
A.R.R.L. Antenna Book.

References 1, 2, 3 arc recommended reading on
the subject of coupling to flat lines. It is also
recommended that a Faraday screen be used
at the transmitter end of the Jlink as in Fig. 3.

Performance
The filter provides greater than 75 db. attenua-
tion above 54 megacycles. The insertion loss is
less than 0.25 db. The power-handling capability
(Continued on page 104)

1 (ioodman, “ Coupling to Flat Lines.” QST, August, 1947.

? Paddon, ‘‘Parallel Standing Waves,”' QST, January,
1948.

3 4.R.R.L. Antenna Book, 1949 ed., pp. 122-23, 135.
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Antenna Polarization on 144 Mec.
A Report on Tests with Flop-Over Arrays

BY EDWARD P, TILTON,* WIHDQ

“In two years of work on 144 Mc. with vertical
antennas the best I could do was about 50 miles.
Since I went horizontal I'm working 175 miles
every night, and making conlacts up to 500 miles
when the band is good. I've been keeping 2-meter
skeds with W Jor months, and though we're
only 90 miles apart we never made a contact until
we changed over to horizontal antennas. Now we
work easily every night. We think ¢ significant that
all the real DX has been worked with horizontal
antennas.”

ND 30 it goes! Correspondence received by the
A writer, in more or less the above vein,
would, if taken at face value, make it
appear that two-thirds of the 2-meter enthusiasts
of the country are committing the folly of the
century by continuing to work with vertical
antennus. To one who has been in the middle of
this polarization controversy for years it appears
that there are few subjects on which more false
evidence has becn gathered and reported than
that of antenna polarization for v.h.f. work.

By now almost everyone should be familiar
with the arguments. They have been summarized
often in these pages,! so we need not go through
it all again, except to say that there are reasons
(other than the ultimate one of which provides
the more readable signal) with considerable logic
in back of either position.

This report will be concerned only with which
polarization provides the best communication
over paths that are peculiar to amateur operation.
There have been numerous commercial surveys
for the purpose of determining polarization policy
for television, f.m., and mobile services. The
results are well known, and are obvious to any
city dweller who bothers to look up these days:
the broadcasting services are horizontal and the
mobile services are vertical; both of them for
solid logical reasons.

But since the amateur operation takes on some
of the aspects of both the broadcasting and
mobile services the choice is not so easy. Nor are
the conclusions drawn from commercial investiga~
"X V.HF. Editor, QST

14V H.F. Antennas — Horizontal or Vertical?” QST,

Jan., 1947, page 35;  World Above 50 Me.,” QST, March
and May, 1949,

¢

The eternal question, horizontal or vertical, is sym-
bolized by this shat of the 12:element flop-over array at
W1HDQ, stopped midway between the two positions.
‘The lower array is a 4-clement 50-Mec. job.
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tions necessarily applicable to our problems.
Commercial interests have little concern for the
factor most dear to many 2-meter enthusiasts —
which polarization will produce the stronger and
more readable signals at 400, 500, 800, or X miles;
whatever distance will exceed the best they have
been able to do so far. We will have to find out
for ourselves, and mental bias in favor of one
polarization can only becloud our efforts.

How, then, shall we go about it? Remember, we
are interested at the moment only in which
polarization provides the best communication;
we are not going to compare one type of antenna
with another. The following requirements must
be met if we are to get a reasonable answer: (1)
The antenna pattern must be the same in both
planes. This rules out simple parasitic arrays,
16-element jobs, and many other justly popular
designs that tend to favor one polarization over
another. Our test array must be square or round,
with uniform dimensions about the feed point.
(2) Its position must not shift with respect to the
array at the other end, when the change of polari-
zation is made, except for rotation in a vertical
plane about a central point.

These specifications narrow down the pos-
sibilities considerably. We can see that our work
must be done with flop-over arrays at each end.
They must be pivoted about a central point, so
that their separation and their height above
ground do not change with polarization. Even
with designs meeting these requirements there
will be enough variables; use of anything else is
almost certain to result in confusing evidence.
Obviously there are not many 2-meter stations
equipped to conduct polarization checks ef-
fectively.




The accompanying photograph shows the in-
stallation used at WIHDQ for the past several
months. A 12-element array mounted 50 feet in
the air is pivoted on a door hinge at the middle
of the boom. It is rotated electrically from the
operating position, but the flop-over operation
involves ropes and pulleys. There is a well-beaten
path from the shack to the base of the tower as a
result of this latter consideration. Scores of polari-
zation tests have been made using this array
with 2-meter stations in 5 call areas, at distances
ranging from 1224 to 450 miles. They have been
made in several directions, under all sorts of
propagation conditions, over paths that run the
gamut from easy to very difficult.

QOnly two stations were found to have arrays
conforming to the specifications outlined above.
WI1PIV, East Frcetown, Mass., 100 miles, and
WB3KBA, Dover, Penna., 250 miles, both have
32-element arrays arranged for flop-over opera-
tion. Flop-over folded dipoles, erected especially
for these tests, were in use at WIHDF, Elmwood,
Conn., and W10AX, South Coventry, 1214 and
30 miles respectively. W2WFB, Schenectady,
N. Y., 90 miles, had four half waves in phase
with reflectors (four high when horizontal).
‘W2PAU, Westmont, N. J., and W2EH, Col-
lingswood, about 160 miles distant, both had
10-element arrays of unusual design, consisting
of two 5-element jobs spuced a full wavelength
apart. All the above arrays were arranged for
flop-over operation.

WA4IKZ, Lynnhaven, Va., 400 miles, hus two
10-element jobs of identical design, mounted one
above the other. W1AAR, Boston, 95 miles,
uses two 5-clement arrays on different supports,
with the horizontal much lower, and seemingly
in a poorer spot. W3LFC/2, Toms River, N. J.,
also compared two 5-element jobs, but in his
case the horizontal was higher. W8UKS, Burton,
Ohio, 450 miles, used four stacked dipoles with
a screen reflector for horizontal, and 16 driven
elements and a screen for vertical. WIMNTF,
East Orleans, Mass., 150 miles, compared a 14-
element vertical against a 7-element horizontal.
W2SFK, Glens Falls, N. Y., 110 miles, has a 16-
element vertical and an 8-element horizontal.
Checks were also made with W2PAU when he
was using two identical 5-element arrays mounted
on the same boom, with relay switching of the
feed line for instant comparisons. W4AO, Falls
Church, Va., 300 miles, had a 16-element hori-
zontal and an 8-element vertical.

Results

The first tests were made with the array at
W1HDQ mounted on a temporary support,
about 18 feet above ground. During this period
horizontal comparisons were made also with an
8-clement array (the 2-meter portion of the
“VHF Sandwich” of June @QST), which was
then mounted on the tower in the position now
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occupied by the flop-over job. The inconsistent
results obtained in comparing separate antennas
of the same polarization show how misleading
polarization tests can be if conducted with
separate arrays. Repeated tests showed that
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