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A wide range of units for every application

U.T.C. Commercial Grade components employ rugged, drawn
steel cases for units from 1" diameter to 300 VA rating . . .
verticai mounting, permanent mold, aluminum castings for power
components up to 15 KVA. Units are conservatively designed . . .
vacuum impregnated . . . sealed with special sealing compound to
insure dependability under continuous commercial service.

A few of the large number of standard C.G. units are described
below. In addition to catalogued units, special C.G. units are
supplied to customer's specifications.

CG VARIMATCH MODULATION UNITS

Will match eny modulator tubes to any RF load.

Primary ‘impedances from 500 to 20,000 ohms
Secondary impedances from 30,000 to 300 ohms

Max. Max.
Audio Class C
. Watts Input Typical Modulator Tubes
5. [}

INPUT, INTERSTAGE, MIXING AND
LOW LEVEL OUTPUT TRANSFORMERS

{200 ohm windings are balanced ond can be used for 250 ohms)
Primary Secondary
impedance fmpedance List
Ohms Price
$ 9.50
135,000 centertapped 10.00
1 ratfo overall
80,000 overall
1 ratio overall
500 80,000

500

0 1or 2 grids, 50,
hum-bucking; mul- ohmig
tiple alloy shiclded
for 1 hum plickup

Single plate and low
Impedance mike or
ilne to 1 or 2 grids

For full details on this

linc, write for Catalog

Hum-bucking
56, similar
triodes to AB 45's,
‘s, BL6

PP 6Cs, similar
trindes to fixed bias
8

tubes to fsed hias
2 or 4 GLA's

150 VARICK STREET

0oy I to I 0 overall
. ratio overall

30,000 1 to P 00 overall K]
1 ratio overall

5,000 P to P 1200

overall
L rvatio averall

15,000

Vot harea .

NEW YORK 13, N.Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: "ARLAB'"




er the flashing speed of electrons measure for you!
L Tubes are fafterpthan a meter . . . besides, metersyare 6AL7-GT
damped, so won’t respond readily to transient phenomena.
You can use an oscilloscope for visual measurement, yes—
but then cost lifts its head. Balance the price of a ’scope
against the receiving-tube cost of any of the Ken-Rad in-
dicator types! Your pocketbook will feel the difference.

Another advantage of Ken-Rad indicator tubes: very
little auxiliary apparatus is needed. In most applications,
a resistor or two sums up your list of extras.

How can you make use of this fine combination of speed,
easy visibility, and real saving? By employing Ken-Rad
tubes as modulator, volume-level, and resonance indica-
tors, among other functions. There are several types from
which you may choose. The GE5 and 6U5 are Ken-Rad
tubes of, respectively, sharp-cutoff and remote-cutoff de-
signs. If you desire comparative readings, or wish to check
two circuits at once, the 6AL7-GT dual-indicator tube
serves ideally.

Moving far faster than a V-2 rocket, the tiny streams of
electrons require careful control and deflection. Ken-Rad
indicator tubes are built to exacting standards—they do
their precision job well because they’re made well! You'll
want to see these fine tubes, inspect them, learn their low
prices. Your Ken-Rad distributor or dealer has them . ..
so visit him today!

182 JA26

KEN-RAD%#

PRODUCT OF GENERAL ELECTRIC COMPANY
Schenectady 5, New York

FOR KEN-RAD QUALITY
LOOK BEYOND THE DATA SHEET!

YOUR PREFE




W7 KHU appraises

After owning and operating a Collins 75A-1 for several
months, John Lang, W7KHU, wrote us recently as follows:

“From the standpoint of stability, selectivity and all around
fine performance, the 75SA-1 is the best receiver it has ever been
my pleasure to work with, I have turned the receiver on, zero
beat WWV, and after an hour the 75A-1 is still zero beat with
WWYV. The tuning system provides the most accurate calibra-
tion I have ever seen. Another important point is the performance
of the crystal filter. Signals that sound as though they are zero
beat with each other can be separated, and it is possible to copy
either one of them without interference from the other.

“The noise limiting circuit is also extremely fine. The opera-
tion of this circuit is positive and does not distort the speech
when in use. All in all, the Collins 75A-1 is the finest precision
receiving equipment made for the ham, and I am mighty proud
to be the owner of such a fine piece of gear.”

See or write your nearest authorized Collins dealer. The net
domestic price of the 75A-1 amateur receiver, complete with
tubes and speaker in matching cabinet is $375.00.

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

John A. Lang, W7KHU, Reno, Nevada

the 75A-1

Note: The price of the Col-
lins 51J-1 communication re-
ceiver, announced last No-
vember and in the 1950 Ra-
dio Amateur’s Handbook, is
now $975.00 in rack panel
mounting, complete with
tubes. Speaker in matching
cabinet is $15.00 extra. The
51J-1 mounted in table cabi-
net is $27.50 extra. The 51J-1
will be available to amateurs
approximately April 1.

COLLINS RADIO COMPANY, Cedar Rapids, lowa

2700 West Olive Avenue
BURBANK, CALIFORNIA

11 West 42nd Street
NEW YORK 18, N. Y.

2

I {




e [,

APRIL 1950

VOLUME XXXIV e NUMBER 4

PUBLISHED, MONTHLY, AS ITS OFFICIAL ORGAN, BY THE AMERICAN RADIO RELAY LEAGUE, INC., AT
WEST HARTFORD, CONN., U. S. A.; OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

STAFF

Editorial
A. L. BUDLONG, W1BUD

ditor

HAROLD M. McKEAN, W1CEG
Managing Editor

GEORGE GRAMMER, WI1DF
Technical Editor

DONALD H. MIX, WITS
BYRON GOODMAN, WI1DX
Assistan! Technical Editors

EDWARD P. TILTON, W1HDQ
V.H.F. Editor

RICHARD M. SMITH, WIFTX
C VERNON CHAMBERS, WI1IEQ
Technical Assistants

ROD NEWKIRK, W9BRD
DX Editor

WALTER E. BRADLEY, WIFWH
Technical Information Service

Production

RALPH T. BEAUDIN, W1BAW
Production Manager

NANCY A. PRICE
Assistant

Advertising
F. CHEYNEY BEEKLEY, W1GS
LORENTZ A. MORROW, W1VG
EDGAR D COLLINS

Circulation

DAVID H. HOUGHTON
Circulation Manager

RALPH T. BEAUDIN, W1BAW
Assistant Circulation Manager

OFFICES

38 La Salle Road
West Hartford 7, Connecticut

subscription rate in United States and
Possessinng, $4.00 per year, postpaid;
$4 50 tn the Dominlon of Canada,
$5.00 1n_all other countries. Single
copies, 40 cents. I'oreign rermittances
gshould be by international postal or
express money order or bhanlk draft
negotiable in the U, 8. and for an
equivalent amount {n'U. 8. funds,

Tintered as second-class matter May
20, 1919, at the post otfice at Iiarttord,
C onnectlcuz, under the Act of March
3, 1879, Acceptance for mailing at
special rate of postage provldcd for in
section 1103, Act of October 3 1917
authorized \emember 9, 1922." Addls
tional entry at Concord, N, H., author-
{zed l'ebruary 21, 1020 under the Act
of February 28, 1925

C'opyright 1950 by the Ameri{can Radlo

Relay League, Inc. Title registered
at U, 8, Patent Ofce.

INDEXED BY
INDUSTRIAL ARTS INDEX

—CONTENTS—

“ItSeems toUS ... 4 ¢« 4 ¢ ¢ 4 ¢ ¢t 4 4 e b e e e e . 9
Feed-Back. . . . « v ¢ ¢ v ¢ 4 ¢ ¢ v e e v v e.e... 10

A “Constant-Modulation" "Phone System
George R. Lippert, W8YHR 11

A Two-Stage Transmitter for the Beginner
Donald H. Mix, WITS 14

Coupling Unbalanced to Balanced Lines
Cary T. Isley, jr., W30CZ 20

Welding Aluminum with a Blowtorch
H. H. Washburn, W3MTE 22

Silent Keys « v v v v v ¢ ¢ v ¢ ¢« ¢ o v s 0 o 0 o 0. 22

Eliminating TVI with Low-Pass Filters — Part IIT
George Grammer, WIDF 23

Armed Forces Day Double-Header . . . . . . ... ... 3l
Results — Ten-Meter WAS Contest L. G. McCoy, WIICP 32

Key Clicks and Receiver Bandwidths
Byron Goodman, WI1DX 34

Happenings of the Month . . . . .. ... ... ... 38
18th Sweepstakes Contest—PartI . . . . . . . . . . . 39

A 2-Meter Station for the Novice — Part IIT
Edward P. Tilton, WIHDQ 42

50 Years of Progress — A Report on Amateur Radio
Larson E. Rapp, WIOU 48

The World Above 50 Mc. . . . . ... .. ...... 80
ProgressofaHam . . . . . . . G. E. Hoffstetter, W9IJC B84
How'sDX? . . . v ¢« v ¢« ¢ ¢ ¢ ¢ ¢ v s v v v v .... B5
A High-Frequency Crystal Filter . . . Ken Lange, WJBEN 58
On the Air with Single Sideband . . . . . . . . . . . . 60
In QST 28 Years Bgo ThisMonth . . . . . . .. ... 61
Correspondence from Members . . . . . . . .. . . .. 62
HamfestCalendar . . . « . « « ¢« ¢ v ¢ ¢ ¢« v o v+ . . 63
WWV—WWVHSchedule . . . . ........... 63
Hintsand Kinks . « « + « + + ¢« ¢ ¢« v v v v v o . . . . 64
Operaing News . + ¢« ¢« « « « ¢ ¢ ¢ s+ o s o« = s o+ . . 66
Withthe AEC . . ¢ ¢ ¢« ¢+ + = « ¢« ¢« ¢ ¢+ ¢+« + ... . 68

Station Bctivities . « « « « « ¢« s o + o s s o s s o o I3

BRRLQSL Bureau. . « « « « ¢« « o ¢« o o+ s o+ o« » 122



no

other set gives you so much

Cleeck “liese Feartures Before You Buy!

DOUBLE CONVERSION N images 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 ke “'nose’’ selectivity.

— controllable from front

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

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

- TEMPERATURE COMPENSATION JRS{UM

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

SIGNAL TO NOISE RATIO JENENY.(RpNE e

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

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

IESTENEZNITED) — 11 tubos plus Rogu-

lator and Rectifier. Range 538 ke to 35 Mc
and 46-56 Mec. 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.
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If you are one of those (and who isn’t)
' that like to move around the band...
LEss P ANEL SP AcE stick a whole handful of PRs in your
rig. They're small . . . occupy 25 per
’ cent less panel space than ordinary
W|TH crystals. You can put a dozen PRs in
ans s amazing little space. That’s why more
] and more hams the world around are
saying: “I'm crystal conirolled but
NOT rock bound!”
e 20 METERS, Type Z-3, $3.75 e+ 40, 80 & 160 METERS, Type Z-2, $2.75
3
5 Since 1934

AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA
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l 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 QS7. 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, RM, 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).
ATLANTIC DIVISION.
Eastern Pennsylvania WIBES Jerry Mathi 017 Crescent Ave. Glenside
Maryviand-Delaware-D.C, W3BWT lippa W. Darn: 132 Tennessce Ave.,, N.E.  Washington 2, D, C.
Southern New J’emey W2ASG Dr. Luther M, Mkntanan 500 \Warwick Roa Haddontield
Western New York W2PGT Harding A. Clar RFD 2 Manlius
Western Pennsylvania W3KWL Ernest Hlmsky 509 Beechwood Ave. Farrell
_ _ CENTRAL DIVISION
[llinojs WOYEV] Lloyd E. Hopking 27 Lynch St. Elgin
Indiana* WOYRE E. Monigan 1504 East Ewing South Bend 14
Wisconsin WIROQM Reno W. Goetsch 929 S, Tth Ave. \Wausau
DAKOTA DIVISION
North Dakota WaJwWwY Rev. Lawrence C |
Strandenaes St. Andrew’s Church Westhope
South Dakota WANGM J. S. Foasberg 509 Idaho Ave., S.E. Huron
Minnesota W@RA John B. Morgan 1411 Summit Ave. St. Paul §
DELTA DlVISlON
Arkansas WSJIC Marshall Rigg Danville
Touisiana WSsSVT \! \\1Ikmson, jr. Room 313, Jefferson Hotel ~Shreveport
Mississippi WS5DLA . C. Wallis 2106 Kelly St. Gulfport
Tennessee w4QT Vard Buhrman 1000 Ovcrlook Ave. Chattanooga
_ GREAT LAKRS DIVISION
Kentucky W4KWO Dr. Asa W, Box 240. Woodland Park Hazard,
Michigan WSAQA Robert B.f (,oopur 1 42 Guild E. Grand Rapids
Ohio wswz Dr. Harold E. Stricker 247 W. St.h Marysville
HUDSON DIVISION
F;astcrn New York W2EQD Fred Skinner S00 Wolfs Lane Pelham 65
N. C. & Long I[sland W20BU George V. Cooke 88-31 239th St. Bellerose 6, L. I.
Northem New Jersey W2ANW Thomas J. Lydon 190 Mortimer Kutherford
MIDW EST DlVISIOl\
Towa \Vﬂm’ William G. Davi Mxtchellvule
Kansas WQICV Earl N, Johnston 624 Roosevelt
Missouri WwWaIiCh Ben H. \Wendt Norch Kansas City
Nebraska W@OED Scott E. Davison 433 North Nye Ave. Fremont
NEW ENGLAND DIVISION
Connecticut wivBs Walter L. Glover Glover Ave. Newtown
Maine wivv Manley W. Haskell 15 Hemlock St. Portland
Fastern Massachusetts WI1ALP Frank L. Baker, jr. 91 Atlantic St. North Qumcy 7
\Vestern Massachnsctts \WI1AZ Prentiss M. Bailey 62 Dexter St. Pittsti
New tilampshire* WICRW Clifton R. Wlleson Salem Dcpot
Rhode Island WIiCJH Roy B. Fuller 17 Ledge Road East Greenwich
Vermont WIN Burtis W, Dean . Box 81 Burlington
. NORTH\VESTERN DIVISIOY\
Alaska KL7IG Charles M. x 1237 Douzlas
Idaho W7IWU Alan K. Ross llOS Irenc St,
Montana WIEGN Ered B Tintinger 32% Central Whlteﬁsh
Oregon 7M8 g Roden 519 N.W. Ninth Pendleton
Washington WIACF hﬁord (.avanaugh Rnute l Auburn
. PACIFIC DIVISION
Hawaii KHG6H]J Dr. Robert Katsuki 1817 Wilhelmina Rise Honolulu 17
Nevada CX N. Arthur Sowie Box Reno
$3anta Clara Valley WeBPT Roy E. Pinkham 1061 Fremont St. banta Clara
Fast Bay W6TI Horace R. Greer 414 Fairmount Ave. QOakland 11
San l-rancmco WG6NL Samuel C. Van Liew 215 Knowles Ave. Daly City
Sacramento Valley WG6ZF Ronald G. Martin 2638 13th St. Sacramento 14
San Joaquin Valley WG6FKL Ted R. Souza 3515 Home Ave. Fresno 4
ROANOKE DIVISION
North Carolina W4CVYB W. J. Wortman Duke Power Co. Charlotte 1
South Carolina W4AZT Wade H. Holland I’ (.) x 1 Greenville
Virginia W4KFEFC Victor C. Clark Box nandale
West Virginia W8jM Donald B. Morris 303 Home St. Fairmont
ROCKY MOUNTAIN DIVISI
Colorado um%z M. W. Mitchel 959 Umta St. Denver 7
Utah Leonard k. élmmerman House Saltair
Wyoming W7KFV Marion R. Neary Box 215 Laramie
QOUTHEASTERN DIVISION.
Alabama W4YE Leland W. Smi 615 Southmont Drive Montgomery
Eastern Klorida W4rwz John w. Holhscer 3809 Sprmgneld Blvd. acksonville
Western Florida W4ACB . M. Douglas, j jr. P.O. Box 3 allahassee
(eorgia W4z7ZD ames P. Bom,'jr. 28 Flrst Ave N.E. tlan
Wost lndxea (Cuba-P.R.-V.L.) KP4KD iverett Mayer P. O. Box 1061 San Juan 5, P. R,
C'anal Zone KZ5aw Everett R, Kimmel Box 264 Gamboa, C. Z.
SOUTHWESTERN DIVISION
Los Angeles W6VIM Virge A. Ge jr.e 2156 W, 108th St. Los Angeles 47
Arizona WIMLL Gladden C hllnott 39 North Meclwood Tucson
San Diego W6BWO Dale S. Bose 12851 E. California St. Santa Ana
WEST GULF DIVISION "
Northern Texas WsCDhuU Joe G. 5234 Vickery Boulevard Dallas
Oklahoma WSAHT/AST Frank E l‘mher 104 East llt.h Pawhuska
Southern Texas WSBDI Ammon O. Young 4303 Houston 7
New Mexico WSSMA Lawrence R. Walsh 7100A 35th Strect L.os Alamos
e MARITIME DIVISION ]
Maritime (Ntid. & Labr. att.) VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
] ONTARIO .DIVISION n
Ontario VE3CP Thomas Hunter, jr. 1920 Elirose Ave. Windsor, Ont.
QUEBEC DIVISION
Quebec VE2GL Gordon A. Lynn R.R.No. 1 Ste. Genevieve de
Pierrefonds P, Q.
VANALTA DIVISION,
Alberta . VE6M]J Sydney T. Jones P. O. Box J Edmonton, Alta.
British Columbia VE7FB Ernest Savage 4553 West thh Ave, Vancouver
Yukon VEBAK . Williamson P. O. Box 534 Whitehorse, Y. T.
PRAIRIE D!VISIOI\
VE4AM A, \V. 26 Lennox Ave, St. Vital
VESDW J H (:oodndge c/o Canadian I’aclhc AlrLines Regina

Manitoba
Saskatchewan

— R — S—
. * Officials appointed to act temporarily in the absence of a regular official,
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Amazing new all-purpose
portable receiver

Extra sensitivity for weak signal areas . . .
extra performance for good Ham operation.

One r-f, two i-f stages. Separate 3-gang
bandspread tuning. Two built-in antennas—
62-in. collapsible whip for short-wave plus
loop for broadcast. 540 k¢ to 31 Mc in 4
bands. 8 tubes, plus rectifier. Space for
'phones. AC, DC, or battery pack.

NEW LONG-WAVE VERSION S-72L
Covers airways, ranges, control towers, marine
beacons. 175-420 ke, 540 ke to 12.5

Mc. All other features of the S-72. s99‘95

4401 W. Fifth Avenue, Chicago 24, lltinois
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Inquiries regarding membership are solicited. A bona flda )
interest in amateur radio is the only essential qualification; owner<"
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Dakota Division
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Moorhead, Minn,

Alternate: Robert A. Kimber. ......... .W@BLK
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Delta Division
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Roanoke Division
JFRANKKEY.......cooiiihinnian.. ... W4ZA
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Alternate:

Rocky Mountain Division

FRANKLIN K. MATEJKA,........... w@DpD
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“It Seems toUs...”

LEAGUE CONTROL

When the League’s Board of Directors meets
each year in May it does a pretty good job of
going over all the angles of current amateur
problems, and members’ discussions and re-
actions, endeavoring by this or that action to
chart the most desirable course. At its meeting
last May the directors

All in all, then, it would seem that members
have had a pretty good chance to acquaint
themselves with some of the background and
details of administration of their organization,
the League. Yet it is a fact that when we were
visiting clubs and conventions on the West
Coast last autumn we persistently ran into
questions from fellows who wanted to know

just how the League

were unanimous in ARRL works and, even though
thinking we ought to Licensed-Amateur they admitted to be-
have something in Members ing League members,
QST that would out- apparently had missed
line the organizational these articles we have
structure of the Leaguc just been talking
and make it plain to about. Perhaps what
every ham that there BOARD OF DIRECTORS might help, we’ve
is a mechanism which thought, was a some-
really does provide for what different way of
the control of the telling the story. Pic-
League by the mem- — tures always help, and
bership. | viepresgent [————"T———" —I Execufive Commiltee i while we don’t know

It happened we had how to photograph the
just that sort of an League’s structure we
article in the works, have taken a crack at
and perhaps you read a chart. So here it is,
it when we ran it sub- and we hope it will be
sequently in the July [ Secrelary and commmications |  Fesponsible for a bet-
1949 issue on this edi- reasurer General Manager Manager ter understanding of
torial page. We also the control of ARRL
covered this matter in affairs on the part of
detail when we wrote some of you who

up our presentation to
FCC in the document

Headquarters ——
Staff

haven’t noticed the
other articles.

Communications
Dept—WIAW

that constituted the ;

League’s first comment to the Commission on
Docket 9295; that was run in the September
1949 issue. And, of course, antedating these
was the superb treatment of the origins of the
League and the development of its form of
government that Ken Warner had expected to
present to the Milwaukee National Conven-
tion back in ’48; we still think this is one of the
finest pieces of writing you’ll ever set your eyes
on, if you really want to know how the League
got going and the thought that has been given
to this very question of membership control:
If you haven't read it — or even if you have —
dig out November "48 QST and turn to page 33.

First of all we want
to direct attention to that block at the top.
That’s where you and your fellow members of
the League are. The block isn’t at the top out
of courtesy, either; it's there because every-
thing in the League begins at that point and
because everything having to do with the
League stems from the membership. You can
make the League, or break it. You, and you
alone, elect directors to the Board. The Board
thereafter has the authority to govern League
affairs as a representative of the membership
~ you. It appoints the three paid officers of the
League — the Secretary, Treasurer and Com-
munications Manager — and fixes their sala-



ries. The Board doesn't hire the others of the
nearly sixty employees at League Headquar-
ters — that’s the responsibility of the Secre-
tary (who, under the Constitution, is also the
League’s General Manager) working in con-
junction with the Treasurer and Communica-
tions Manager. But you can be pretty sure that
if the Headquarters staff starts falling down on
performance the three paid officers hear about
it in & hurry! Your Board, not the Hq,, is the
sole authority in determining the policy of the
League in all its working phases. We sometimes
hear some loose talk about a “rubber stamp”
Board, meaning, so far as we can find out, that
the directors simply go along automatically
with whatever Headquarters wants done. What
we've never understood is by what mysterious
means the Board is obliged to exhibit rubber-
stamp characteristics toward the paid officers
whose destinies it controls absolutely. (None of
the paid officers is appointed for a definite
term; their appointments can be terminated
any time the Board feels like it.) In any event,
however, any time the members of the division
think their director is exhibiting characteristics
which do not meet with general approval, all
they have to do is to “unelect’” him and put
in his place somebody more to their liking.

Getting back to the Board, it is just as re-
sponsive to your control as the rest of the lash-
up in that diagram is subject to the actions of
the Board. Directors don’t just happen. Nor
can they nominate themselves. It takes at
least ten licensed amateur League members in
a division to nominate somebody for director.
But any ten Full Members can nominate any-
body they please, provided only he meets the
eligibility requirements which have been set
up to ensure that directors are men of both
amateur and League experience, and are free
from any commercial connection with radio,
ete. (ALl this is in the Constitution and By-
Laws, a copy of which we will be glad to send
you on request.) If you think you have a good
man for the job of director (not excluding
yourself!) and can get ten League members to
go along with you, he’s nominated. We run
election notices soliciting just such nomina-
tions in the August and September issues of
QST every year. That’s as far as we can go —
the rest is up to you.

We'd like to comment briefly on the business
of voting for director. A director doesn’t al-
ways get elected by a balloting of the member-
ship; it may be that only one candidate was
nominated and when that happens he is simply
declared elected as the new director without
any voting. This happens more often than
you'd think. When there are several candidates
in the field, however, every licensed amateur
member of the League as of September 20th
of the year concerned gets a ballot and a set
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of envelopes to send it back in. Unfortunately,
it is a fact that an awful lot of members never
exercise this basic right and responsibility in
the League’s organization. Over the years we’d
say only an average of about fifty per cent of
the membership votes, although this some-
times has gone as low as thirty-five or forty
per cent and as high as nearly seventy per
cent. We think there is a tendency to get out
more of the vote in recent years, but we still
deplore the fact that a great many members
pass up an opportunity to decide for them-
selves what kind of a League we are going to
have. We have had fellows tell us that “Oh
well, one vote more or less isn’t important.”
We don’t agree. Moreover, we have had at
least one director election in recent years that
resulted in a tie, necessitating a rerun; a dozen
or 80 votes could have changed the results in
a number of other cases.

We have said it many times before on these
pages but it is just as true as it has ever been
-— it i8 your League, OMs. The Headquarters
staff, including the paid officers, isn’t the
League; it is solely a service organization oper-
ating under and responsible to the Board of
Directors. But the directors aren't the League
either; they exist ounly for and because of the
membership, You, the members, are the
League.

FEED-BACK

W1QPG calls our attention to the fact that the
power-distribution system shown on page 30 of
August, 1949, QST does not conform with under-
writers’ requirements. Should a plug develop a
poor neutral contact, while the “hot’’ contact is
maintained, there would be a potential of 115
volts between chassis and ground. If one side of
the primary circuit is to be connected to chassis,
as shown, a permanent independent ground
connection to all chassis should be made. How-
ever, the safest arrangement is to disconnect the
primary circuits entirely from the chassis, run-
ning the connections directly to the No. 3 plug
prongs, and then connect the chassis to an inde-
pendent ground.

IS YOURS ON FILE
WITH YOUR QSL MGR2



A “Constant-Modulation” ‘Phone System

Combining Efficiency and Economy in the 'Phone Transmitter

BY GEORGE R. LIPPERT,* W8YHR

¢ Here is a new method for obtaining a
long-neglected system of modulation.
It offers possibilities in lowered modu-
lator-power requirements and high
over-all efficiency, and thus merits con-
sideration by every serious °’phone
experimenter.

NTEREST in high-efficiency modulation sys-
I tems always runs high in amateur circles, but
most systems described in the past have suf-
fered from complexity and the need for careful
adjustment of the circuits. The most efficient one
of the lot, single-sideband suppressed-carrier,
suffers the further disadvantage that special tun-
ing procedures are required at the receiving end.
There is one system, however, that offers many
advantages in amateur work, and yet it seems to
have been neglected in recent years. This is the
‘““controlled-carrier” system, first introduced to
amateurs in 1935.1

Controlled-carrier systems enjoyed a short
vogue and then dropped out of the picture. Sev-
eral methods of generating controlled-carrier
signals were developed at the time, but they lost
out in favor of the present high-level plate-
modulation systems. It is the purpose of this
article to present a simple method for generating
a controlled-carrier signal and to point out the
advantages that have been forgotten or were
never fully exploited.

Briefly, a coutrolled-carrier system is one that
transmits only enough carrier at any instant to
provide for distortionless detection at the re-
ceiver. As the voice level is raised the carrier level
is raised accordingly, so that the percentage of
modulation is always maintained at a high and
efficient level. With no specch input, the carrier
radiation is low, and heterodyne interference is

* 4654 Pearl Road, Cleveland 9, Ohio.

! Fyler, ‘'Phone Transmission with Voice-Controlled
Carrier Power,"” QST, January, 1935.

3The oft-discovered system of removing the plate
voltage from a Class C amplifier and modulating with a
(’lass B amplifier is not a controlled-carrier system, although
it is sometimes referred to by that name. In fact it isn't
much of anything, since the audio is badly distorted, the
modulation transformer load is not constant and the trans-
former may short-circuit operating in this unloaded condi-
tion, and there is no carrier for both halves of an audio
cycle to work against. The fact that such modulation can
be understood at all is less a recommendation for its sporadie
discovery and use than a criticism of what passes far toler-
able 'phone quality. - Ed.
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decreased. The tubes run cooler because they are
working hard only during actual transmission
periods. This, in turn, means that ke power rat-
ings of the tubes can be increased. The power con-
sumption is low, since the r.f. tubes draw plate
current only when modulated, and this makes
the system particularly attractive in mobile
work.2 A controlled-carrier signal can be ampli-
fied in a Class B amplifier with an efficiency
approaching that of single-sideband suppressed-
carrier work, because of the resting, or “cooling-
off,” periods, and this should be attractive to
sufferers of TVI who have been looking at Class B
r.f. amplifiers as a partial solution to their prob-
lem. The presence of a carrierreduces the available
sideband power over that obtained with sup-
pressed-carrier operation, but controlled-carrier
signals amplified in Class B stages offer a big
improvement over constant-carrier systems amn-
plified in a similar manner.

A Simplified Circuit
Most of the earlier work with controlled-
carrier transmitters used Class B modulation of
the amplifiers, and required careful selection of
tube types and operating conditions. However,
using screen-grid modulation of a tetrode or

R.F.AMPLIFIER

Excitation

AUDIO
RECTIFIER T,
{
Audio
from
Modulator E

ot

L §ER,

Fig. 1 — The basic circuit for constant-modulation
or controlled carrier, using screen-grid modulation.
Rectified audio power developed across (i furnishes
d.c. screen voltage in proportion to the audio ampli-
tude. With no specch, the power input to the r.f. ampli-
fier is low and the output is low or negligible.

11



pentode makes the thing quite a bit simpler. The
basic circuit is shown in Fig. 1. The screen grid
of the r.f. amplifier is modulated through the
transformer, T;. Normally the secondary of the
transformer would be returned to the screen
power supply, and the average screen voltage
would be roughly one-half the normal operating
value for c.w. However, in Fig. 1 the screen grid
gets its d.c. from the voltage developed across
'y, which is rectified audio from the modulator.
With no specech, there is no signal through the
modulator, no voltage developed across C; and
consequently little output from the amplifier.
(There is some slight leakage through a screen-
grid amplifier with the screen at cathode poten-
tial, but it can be reduced to any desirable mini-
mum by returning C; and Rj to the rectifier-
winding center tap, and then inserting a negative
voltage between center tap and ground.) When an
audio signal comes through the modulator, it is
applied to the screen grid through T';. At the
same time, however, some of the audio power is
rectified in the audio rectifier
and a voltage develops across
(3. If Ty has a ratio of 2:1, the
d.c. voltage across (1 is one-
half the peak-to-peak voltage
developed across the second-

EXCITATION
o—

In a practical application, the circuit of Fig. 1
would result in audio distortion, because the con-
denser C1 acts as a low-impedance load for the
rectifier on the peaks of the audio cycles. The
practical solution is to use a resistance- or in-
ductance-input filter instead of the simple
condenser, (1. While this introduces a slight lag
in carrier rise, the practical effect is negligible
and overmodulation on the start of the first
syllable is a rarity.

The plate current of the r.f. amplifier, as read
on a meter, remains at a low value with no audio
signal and kicks up with speech, in the same
manner as the plate current of a Class B modula-
tor stage. The screen-grid amplifier modulated
asin Fig. 1 can be run at twice the input power on
peaks as the same tube in plate-modulation serv-
ice, by increasing the plate voltage, plate current,
or both, so that the product of the peak plate
voltage and current will equal the peaks in a
plate-modulated stage.

The audio amplifier must supply the d.c.

R.F. AMPLIFIER

807 |

RFcz
Q000

ary of T, and the screen is
fully modulated. As the audio
signal is increased, the d.c.
voltage applied to the screen
is increased in proportion, and
the percentage of modulation
remains constant over a wide
range of audio amplitude.
The value of R; is unimpor-

=

tant, since it only serves as 4
d.c. path for the screen grid,
to avoid blocking during no-
modulation periods, and it can
he made large enough to re-
quire insignificant power from
the modulator. The value of
(", must be large enough to
maintain the screen voltage as

AUDIO
RECTIFIER
6X5

well at low audio frequencies
.8 at high ones, otherwise the

s

MODULATOR
oy 6V6G
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R
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percentage of modulation will
be higher for the lower fre-
quencies and speech will sound

“‘bassy.” The carrier will
“hang on” slightly after a
syllable, but the lag can be re- Fig, 2 -
duced to insignificance by pair of 807s.

proper choice of Cy for the
screen-grid tubesin use. A sud-
den decrease in audio ampli-
tude will only cause a momen-
tary decrease in the modula-
tion percentage, until the d.c.
drops to the level of the audio.
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‘I'he constant-modulation circuit applied to screen modulation of a

C1—0.2 pfd., 100 volts.

R1— 0.1 megohm, 1 watt.

Ra — 2700 ohms, 1 watt.

L; — 5-henry 85-ma. choke.

RFCi, RFCz — Parasitic chokes, if necessary.

RFC3 —2,5-mh. r.f. choke.

S1— D.p.d.t. “tune-operate™ switch.

Ty —- 15-watt universal modulation transformer (Merit A-3104).
‘T3 ~— Push-pull output transformer, secondary not used.

QST for




power for the screens of the modulated tubes plus
the audio to modulate them. In the cuse of two
807s the requirement is about 5 watts, compared
with 40 watts necessary to plate-modulate the
same tubes. In any case the audio power will be
equal to about 1.5 times the d.c. power require-
ments of the screen grids.

In receiving a ““constant-modulation’’ signal,
the listener may or may not choose to use the
receiver a.v.c. If a.v.c. is used, the receiver “S”’
meter will swing up sharply with modulation, and
there is likely to be some distortion at times. In
most cases it will be advantageous to turn off the
a.v.c. and reduce the r.f. gain control, since
heterodyne interference from adjacent signals
will be reduced. Receivers with fast-acting
a.v.c. systems will show less distortion thun
sluggish ones.

An Experimental Transmitter

‘The transmitter shown in the photograph was
built (with the exception of the audio section) by
William Demeter, WSGMF. It was intended to
be a medium-power exciter, but the parallel 807s
in the output stage made it ideal for trying the
constant-modulation circuit. The circuit of the
output stage and modulation equipment is
shown in Fig. 2, and it was only necessary to add
the audio equipment, the 6X5 rectifier and an
inexpensive modulation transformer to the
WS8GMTF exciter.

One thing became obvious immediately. It is
virtually impossible to tune and load the final in
its normal operating condition, so Sy was added to
permit using low values of plate voltage and
constant values of screen voltage during tune-up.
The voltages were obtained from the audio-
amplifier power supply and are not critical in
value. The VFO, speech amplifier and power
supplies are conventional and not shown here.

In figuring the modulation-transformer turns
ratio, the ratio between the rectifier winding and
the modulation winding (Z1-12 in Fig. 2) is the
most important because it determines the modu-
lation percentage. Theoretically, one should have
twice the turns of the other, assuming that
the voltage across C'; is the peak a.c. voltage and
100 per cent modulation is desired.® In practice,
however, the condenser may not charge to
exactly the peak value, and so the ratio should be
slightly higher. In the experimental transmitter,
a value of 2.2:1 was used. In this transmitter,
assuming the screen-grid circuit of the 807s to
show an impedance of 21,000 ohms, the modula-
tor load is 7000 ohms when connected to a wind-
ing (7-9 in Fig. 2) that has a 1:2 ratio to the
rectifier winding. Since the transformer that was

8 Tetrodes differ widely in their acreen characteristics and
it should not be assumed that all 807s (or 1625s) are capable
of full soreen modulation without distortion. The safest
prooedure is to check the acreen-modulation limits of your
tubes before deciding upon the transformer ratio. — Ed
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used had no center tap on this winding, the trans-
former T is used as a center-tapped choke for
feeding d.c. to the plates.

Tuning the Transmitter

To tune the transmitter, S, is switched to the
“tune” position. This puts 400 volts on the
plates of the 807s and 150 volts on the screens.
The plate loading is adjusted to where the 807s
draw about 60 ma. When S is switched to the
‘““operate’’ position, the plate voltage is in-
creased to 1000, the screen voltage drops to 0
with no modulation, and the idling plate current
is about 15 ma.

The r.f. section of the W8GMF transmitter that was
used in the tests is also a good example of how surplus
parts can be put to work.

A 60-watt lamp was used as a dummy load
in the W8GMF transmitter. In the “tune”
position the lamp glowed dimly, indicating an
output power of about 15 watts. Upon switching
to “operate’”’ the lamp went out, although a
wattmeter showed about 3 watts of carrier still
present. Under full modulation the lamp would
light to more than full brilliance. The plate
current swings to about 150 ma. on peaks and
runs around 100 ma. average under modulation.

Because the modulation percentage remains
essentially constant regardless of audio ampli-
tude, it can be seen that the audio gain control is
also the power control. On local contacts the
audio gain can be run at a low level, giving a low
output.

Rudy Peronek, W8ZJH, has recently incor-
porated this system in a single 813 final with ex-
cellent results. The required audio power is about
5 watts and the maximum modulated power
output is about 250 watts.

The writer wishes to express his gratitude to
William Demeter, W8GMTF, for his cosperation
in testing this system in his transmitter.

SWITCH
TO SAFETY!
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A Two-Stage Transmitter for the Beginner
Thirty-Five Watts on 80 and 40

BY DONALD H. MIX,* WITS

beginner in ham radio does not have to be as

complex as a superhet recciver.! The greatest
problem involved in the design is that of deciding
where to stop. It is readily possible to obtain sat-
isfactory results from a single tube. However, if
the rig is limited to the oscillator alone, usually it
will not be possible to utilize fully the capabilities
of even the smaller-size power transformers.
Therefore we are faced with the task of trying to
strike a reasonable balance between simplicity
and getting the most power in proportion to cost.
A study of low-power b.c.-type transformers on
the market shows that there is a roughly optimum
point in the relationship between cost and power
capability in transformers rated at 300 to 400
volts d.c. output at 100 to 150 ma. If we are to
take full advantage of such a transformer, an
amplifier will be necessary, because the power
input to a crystal oscillator must be limited much
below this figure to prevent damage to the erystal
and assure good operating characteristics.

The usual type of amplifier is hardly to be
recommended for a beginner. To cope with the
well-known complications of stabilizing either
triodes or screen-grid tubes is more than can
reasonably be expected from one with little or no
cxperience. The problem can be avoided by an
arrangement in which the input circuit of the

FORTUNATELY, a satisfactory transmitter for a

* Assistant Technical Editor, QST.
) Mix, ** A Beginner's Four-Tube Superhet Receiver,” QST,
March, 1950, p. 11,
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amplifier is not tuned to resonance. Although this
system is not a highly-efficient one, it does over-
come most of the handicaps imposed by a simple
oscillator transmitter and the combination is
considerably easier to handle, especially since the
number of tuning controls is not increased.

The circuit diagram of the transmitter shown in
the photographs is given in Fig. 1. The crystal-
oscillator circuit is the triode Pierce which re-
quires no tuning control. The screen of the 6AG7
serves as the customary triode plate. Through
essentially electron coupling, the output is taken
from an untuned plate circuit (RF Cg) which is
reasonably independent of the oscillator circuit
proper. The amplifier is coupled capacitively
through Cy, and its output circuit is tuned to the
desired operating frequency. Plate voltage is fed
to the amplifier through the r.f. choke RFCs
{parallel feed), rather than through the tank
coil, to remove the danger of high-voltage d.c. on
the coil. The transmitter is keyed in the common
cathode lead of both tubes and a milliammeter is
provided for checking the plate current of the
amplifier. It is possible to dispense with the meter
if necessary, but it is very useful in making proper
adjustments.

A link-coupled antenna tuner is included.
Series or parallel tuning may be used by proper
strapping of pins in the base of the plug-in coil at
Ls. The transmitter will handle 4 power input up
to 30 or 35 watts compared with the few watts
obtainable from a crystal oscillator alone.

A beginner’s two-
tube crystal-controlled
transmitter for the
80. and 40-meter
bauds. The pancl is a
sheet of V{g-inch alumi-
num 7!% inches high
and 1t inches long.
T'he dials are National
type HRT-O.
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Fig. 1 — Circuit diagram of the beginner’s two-tube transmitter.

Cy, Cg, Cs, Cs, Cg, Cy, Cs, Cy, C10. Cr1u Ciz — 0.005-4fd.
500-volt dirk-type ceramic (Sprague).

C..; -_ ],Oo-uufd. mica.

Cia, Cig — 300-pufd. variable (National STH-300).

Cis — 220-pufd. mica.

6 — 8-ufd. 450-volt electrolytic.

R1—- 56,000 ohms, 13 watt.

R2 — 22,000 ohms, 1 watt.

Rz —- 18.000 ohms, !4 watt.

R4 — 18,000 ohms, 1 watt.

Li— 3.5 Me. — 19 turns No. 22 wire, 1 14 inches diam.,
11{ inches long. L.-—d4.turn link. (National
AR17-10E.)

— 7 Mec. -~ 11 turns No. 16 wire, 114 inches diam.,
114 inches long. Li~--4-turn link. (National

Construction

The general construction of the transmitter is
designed to match that of the heginner 's superhet
receiver deséribed in the March issue.! Therefore
the chassis and panel dimensions are the sae
and the unit will fit into a similar cabinet. As in
the receiver, the exact placement of parts on top
of the chassis is not criticul. The two variable
condensers, (13 and Cy4, are placed at either end
of the chussis to balance (shafts about 3 inches in
from the ends). C'y4 must be insulated from the
chassig, so it is mounted on Millen 32100 feed-
through insulators which require 24-inch holes.
(13 need not be insulated, but metal spacers are
used to bring its shaft up level with that of (V4.
The respective coil sockets are mounted directly
hehind the condensers, with their axes at right
angles to minimize direct inductive coupling.

‘The sockets for the erystal and the oscillator
tube are placed in the space at the left-hand end
of the chassis and the amplifier tube an inch or
two to the right of C';3 and /,1. The Millen ceramic
sockets require 1Y%-inch holes. The oscillator
socket is mounted with its key toward the front,
while the key of the amplifier socket is toward the
right. The amplifier-coil socket is turned so that
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ARI17-20E with 9 turns removed from end oppo-
site link.) ’

Ls~— 3.5 Mc. — 2t turns No. 22 wire, 114 incher diam.,
134 inches long overall, !4-inch space at center.
L3z — 6-turn variable fink. (National AR17-105.)

~—7 Me. — 12 turns No. 16 wire, 114 inches diam.,

114 inches long overall. Lz — 5-turn variable link.
{National AR17-208S.)

J1 — Closed-circuit jack.

MA — D.c. milliammeter, 150- or 200-ma. scale.

P1 — Five-pin chassis-mounting plug (Amphenol).
RFC), RFCs, RFCs—-2.5-mh. r.t. choke (National
R100-8).

RFC2 — 100-ph. r.f. choke (Millen1.
RFCy — 2-uh. r.f. choke (National R33).

the large Pins 1 and 6 are toward the right. The
link prongs of the antenna-coil socket wre to the
rear. Two solder lugs should he placed under each
rocket-mounting nut for ground connections.

Clearance holes are drilled at the rear of the
tuning condensers for the connccting wires. A
hole ix also required neur the front of the chassis
at the center for the wires running to the meter if
one is to be used. A hole for the key jack is needed
in the front edge of the chassis at the center. In
the rear edge the power plug is mounted at the
left-hand eud and the two output terminals,
which are a pair of #g-inch feed-through insu-
lators similar to those mounting Cyy, ave at the
opporite end.

RFCY, RFC3 und RFCg are mounted with a
single screw in the locations near the tube sockets
shown in the bottom-view photo. A fiber lug strip
is fastened under RFC's to provide an insulating
anchorage for the bottom end of Rs. A 34-inch
ceramic cone insulator is fastened to the right~
hand mounting screw of the 6AGT socket (in
bottom view), and another similar insulator is
fastened to the chassis immediately above the
socket. Two soldering lugs are fastened to the
top of each insulator.
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Wiring

Experience has shown that even a low-power
transmitter operating at 80 or 40 meters is ca-
pable of causing interference with television re-
ception in the immediate neighborhood. There-
fore, at least the most essential steps should be
taken to reduce harmonics in the power-supply
feads and the antenna. This consists of the use of
shielded power wiring, low-inductance by-pass
condensers with short leads, and tbe link-coupled
antenna tuner. Under some circumstances it may
he necessary to take further measures to suppress
TVI, but those mentioned should suffice in most
cases. In particular, it may be necessary to shield
the transmitter by placing it in a metal cabinet.
If this is done, the panel furnished with the cabi-
net will be used, rather than the one described,
of course.

Shielded wire consists of an insulated con-
ductor covered with copper braid. In using it, care
must be exercised in keeping the ends of the cop-
per braid away from contact with the inner con-
ductor. In preparing the end of the wire, wrap
three or four turns of No. 22 bare tinned wire (or
cotton- or silk-covered magnet wire with the in-
sulation removed will do) tightly around the
shielding braid at about one inch from the end,
leaving a lead of 2 of 3 inches at one end of the
binding wire. Then fray the braid back to the
binding and trim the braid off close with cutting
pliers or shears: Flow solder around the turns of

bare wire. Then remove the insulation from the
end of the conductor for a distance of about %
inch. This should leave about 14 inch of insulation
between the conductor wire and the braid. Both
ends of each piece of shielded wire should be pre-
pared in the same way. The loose lead fastened to
the shielding should be grounded to the chassis
after the wire is installed.

Pins 1 and 2 of the amplifier-tube socket, Pins
1, 2 and 3 of the oscillator-tube socket, and Pin 2
of the amplifier-coil socket are connected directly
to ground at one of the adjacent grounding lugs.
Pin 5 of the power plug also is connected to the
chassis. Then a short length of shielded wire is
run from Pin I on the power plug to Pin 7 on the
6AG7 socket, and another section of shielded lead
from there to Pin 7 on the amplifier-tube socket.
Another section of shielded wire is run from Pin 2
on the power plug to the bottom terminal of
RFCy, another piece from there to the lug on top
of the cone insulator holding RFCs, another from
this point to connect to R4, und the last piece
goes up through the chassis to connect the latter
point to the positive terminal of the milliam-
meter. Another section of shielded wire runs from
the negative terminal of the milliammeter hack
down to the hottom end of RFC5. 1f a meteris not.
used, a connection is made directly from the fiber
lug-strip termination of R4 to the bottom end of
RFCs. The two cathode terminals of the tube
sockets are connected together with shielded wire

)

Bottom view of the two-tube low-power transmitter. The chassis measures 7 by 13 by 2 inches.

QST for
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PO\(VER
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Top view of the be-
pinner’s  transmitter.
‘I'he clearance holes
for the wiring to the
tuning condensers are
lined with rubher
grommets.

and another picce of shielded wire is run from
Pin 8 on.the amplifier-tube socket to the key
jack. When the shiclded wiring is completed,
those wires running parallel, or crossing, should
he spot-soldered together at intervals.

The various small by-pass condensers are in-
stalled next, soldering them directly between the
tube-socket or r.f.-choke terminals and the near-
est grounding lug with the shortest possible leads.
12y is placed directly between Terminal 4 of the
6AG7 socket and ground, and R3 between the
hottom end of RF(C3 und ground. Rs is connected
hetween the top end of RFCy and Pin 6 of the
6AGT socket. Ry is wired direcily between Pin 4
of the amplifier-tube socket and the fiber lug
strip. (g5 18 connected between Pin 8 of the
amplifier-tube socket and the grounded terminal
of the key jack. A section of 75-ohm Twin-Lead
or parallel-conductor lamp cord connects the link
terminals of the coil sockets.

The top terminal of RFCj5 is wired to Pin 3 of
the amplifier-tube socket and Cyo is connected
between the top of the same choke and Pin 5 of
the amplifier-coil socket. RFCy is connected di-
reetly between the top terminal of £FC3 and Pin
5 of the amplifier-tube socket.

The r.f. wiring, of which there is very little,
should be done with stiff wire, No. 16 or larger.
It should be kept well spaced from the chassis
and other components. One wire connccts one
side of the erystal socket to Pin 4 of the 6AGY
socket. Another is run from the sccond crystal-
socket terminal to Pin 6. After the wire is soldered
in place, a 14-inch section is cut out of the center
and C isinserted.

A wire conneccts Pin 5 of the amplifier-coil
socket to the rear stator terminal of (. (' is
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soldered between the top of #E'C3z und the anchor-
ing lug on top of the second cone insulator near
the 6AG7 socket. A short piece of wire runs
from there to Pin 8 of the 6AGT socket.

The antenna-coil socket is wired according to
the pin numbermg in Fig. 1.

The panel is fastened to the chassis with t,\\o
machine screws at each end. A hole is required to
match the hole in the chassis for the key jack. The
134-inch socket punch is used to make clearance
holes in the panel for the shafts of the two tuning
condensers. The hole for the meter ecan be cut
with a circle cutter in a carpenter's brace. The
size of the hole will depend upon the dimensions
of the meter used, of course. The meter shown is
of the 2-inch variety, but panel space is available
for a 3-inch meter. After the meter wires have
been connected, (11 and Cy2 should be added.
They arc connected directly between cach meter
terminal and the shielding braid of the meter
wires. The braid of each meter wire is then
grounded to one of the meter-mounting screws.
Since the meter terminals are exposed high-voltage
points, they should be covered with sleeves of
rubber tubing to remove the hazard.

Power Supply

The circuit diagram of a suitable power supply
for the transmitter is shown in Fig. 2. It will
deliver 350 volts under a full load of 110 ma. Any
other power supply delivering up to a maximum
of 350 to 375 volts under load will do. Naturally,
if the voltage applied to the transmitter is lower,
the power output will be reduced correspond-
ingly.

The unit shown is built on a 7 X 7 X 2-inch
aluminum chassis. The componcnts may be
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‘The sitnple power supply for the heginner’s trans-
mitter.

placed in any couvenient arrangement; the length
of wiring leads is of no consequence. The only
importaut point is to keep the line from the
rectifier filament to the output socket (the posi-
tive high-voltage line) well insulated from the
chasgsis. The output socket is set in one edge of
the chassis so that it will line up with the plug in
the transmitter, und the switch and a.c. cord
are placed on the opposite side. Then the two
units may be connected with a plug-in cable, or
the power-gupply unit can be plugged directly
into the transmitter chassis.

Antennas

A single antenna can be made to serve for both
40 and 80 meters. It may tuke any oue of severul
forms. Where space is availuble, the preferuble
antenna consists primarily of a horizontal wire
one half wavelength long for 80 meters (ap-
proximately 135 feet) running in a straight line
and clevated as high as possible. An antenna of
this type is connected to the trausmitter through
4 transmission line or feeder line, which is simply
a pair of parallel wires spaced 2 to 6 inches. The
feed line may be attached to the antenna at one
end, 18 shown in Fig. 3C but, wherever it is at all
feusible, it should he connected at the ceuter,
as shown in Fig. 3A. Where a choice in direction
exists, the center-fed antenna should be run in
a line at right aungles to the direction in which
it 18 most desired to work, while the end-fed
antenna should be run in a direction approxi-
mately 45 degrees from the most-desired path.

If space does not permit running the antenna in
a straight line, it may be bent to accommodate
the length, or the ends may be dropped down, ay
shown in Figs. 3B and 3D. The angles at the
bends should be us wide as possible. Although
such bending will have some influence on the
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Fig. 2 -— Wiring diagram of the power supply for the
heginner’s transmitter.

Cy — 8-pfd. 500-volt clectrolytic.

8.ufd. £50-volt electrolytic.

R — 50,000 ohms. 10 watts.

1.1 — 10.5-hy. !10-ma. filter choke (Stancor (:1001).

Ji — Five-prong chassis-mounting socket (Amphenol).

Si1 — S.p.a.t. toggle switch.

I'' =—— Power transformer: 350 volts r.m.s. each side of
center, 110 ma.: 6.3 volts, 1.5 amp.; 5 volts, 3
amp, (Stancor P 1080).

Vi1 — Rectifier — T'ype 80 or 5Z3.

performance of the uautenna, it will still work
uite well. The center-fed antenna is much more
tolerant as to dimensions than one which is end
fed. In restricted space, the horizoutsl autenna
portion may he made as long as space permits
and the deficiecney in length added to the feed
line, keeping the over-all lengih the same. It is
not advisable to do this with the end-fed antenna.

When a feed line is used, power from the trans-
mitter can be fed more readily to the antenna if
the feed line is cut to certain lengths. These
lengths together with other essential dimensions
of various reccommended systems are shown in
the accompanying table.

Another type of antenna is known us the

Bottom view of the power supply.
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Antenna Data Table Marconi antenna. This consists of a w}re whose
» total length is onc quarter wavelength instead of

h s ROM.  40M. one half wavelength. For 80 meters this means

67 ft. 67 ft. par. par. a length of about 67 feet. This antenna is shown

in Fig. 3E. When such an antenna is used, the

33 ft. 33 ft. ser. par. remaining output terminal of the.transmitter

Figs. 3A must be connected to a ground (such as a water
and 3B | O +b = 134ft par. par. pipe) or to another quarter wavelength of wire
(4 long as possible) which may be suspended a few feet above the

I+ b =67 ft. ground, as shown in Fig. 8F, It is not essential

. ser. par. .

(l1 long as possible) " that the lower wire run exactly under the antenna.
Figs. 3C | 134 fe. 67 ft. ser. . The table of antenna dimensions also shows
and 3D whether series or parallel tuning should be used,
[ — that is, whether ()4 should be connected across

Fig. 3E | ) chort as possible) V¢ par, Ly or in series with it and the feed line. )
r— - The antenna may be strung between any exist~
Fig. 3§ 67 ft. 67 ft. ser. par. ing supports, such as trees or buildings, or some
type of mast may be used.
jé When a feed line is used.
e z the antenna may be of No.

1 — | i
030 i —.iw 06800 12 or No. 14 antenna wire,
\ while the feed line may be

made of No. 16 wire to
minimize the weight. Plas-
tic spreaders are recom-
) mended for spaciug the
feeder wires becausc of
their light weight. They
can be obtained in several
different lengths. When the
feed line is long, the wider
spacing will give less trou-
<A) (B> ble from twisting. Fairly-
strong glass insulators
e——— Z/ —e should be used for the an-
0300 tenna, especially if the an-
tenna is to be sirung be-

tween trees.

{

Adjustment

fz Aside from the 6L6, a

6V6 or 6F6 may be used in

the wwmplifier without cir-

cuit change. The smaller

tubes will not handle as

o - ° much power as the 61,6, of
© (D) course.

The power supply should
be connected to the trans-
witter. The 80-meter coil

A 000 should be plugged into the

e £ — 4 { amplifier circuit and an 80-

meter crystal placed in the
crystal socket. The an-
tenna-coil socket should be

T , empty. With the power
I £z - turned on, and the key
o%®  plugged in and closed,

Fig. 3— Varions types of an- the milliammeter should
tennas recommended for use show a reading (100 to

v}'lth the beginner’s transmitter
for 40 and 80 meters. Sec table (F)
for dimensions.

150 ma. with a 6L6 and
(Continued on page 104)
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Coupling Unbalanced to Balanced Lines
Simple Circuits for Both Fixed and Adjustable Impedance Ratios

BY CARY T. ISLEY, JR.,* W30CZ

tion in commercial equipment, but is not

well known in amateur circles. The network
provides for going from an unbalanced to a
balanced load. The only conditions that the net-
work constants must satisfy in order that that
balanced drive exist across the output impedance
are

THE circuit shown in Fig. 1A has seen applica-

Iy = [g = ]-__ {mutual inductance between

222f2C, I and Ly = zero)

where f = nominal operating frequency.

If the foregoing conditions are satisfied the
input impedance (assuming the s of inductances
and capacity are much greater than unity) is as
shown in Fig. 1B, This holds regardless of the
type of load, bearing in mind that if the load is
complex — i.e., is reactive as well as resistive —
Zo/4 also will be complex. Although C; may be
adjusted to make the input impedance resistive,
this does not, in general, balance the output
load. It will be observed that since each in-
ductance must have twice the reactance of the

(a) Z) (unbalanced) L Io (bala_nced)
] Ly
T i 20—

Fig. 1 — Network for coupling a balanced line to an
unbalanced driving source (A) and the equivalent input
impedance (B).

capacitance, by connecting the ‘“free” end of
each coil to ground the resulting circuit will be
resonant at the operating frequency. Of course,
if r.f. current or voltage indicators are placed in
each leg of the output impedance, balance is
easily obtained by adjusting C; until equal r.f.
voltages or currents are obtained.

¥7360 Forest Road, Hyattsville, Md.
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For a purely-resistive output impedance, the
input impedance may be made resistive very
simply by shunting the input terminals with a
capacitor (Cz) having the same value as C;. This
is shown in Fig. 2. The network in Fig. 2 has a
constant impedance-transformation ratio of
4 to 1, so the input impedance is directly de-
termined by the value of the output load im-

J. Zo (pure resisfance)

2o
Un=T

-I»Cz L e
G o La
T it ] |

L

Fig. 2 — Balanced- to-unbalnnced couphng circuit in
which the input impedance is a pure resistance if the
load is a pure resistance. This circuit gives an im-
pedance step-down of 4 tol from the load to the driver.
Suggested values for various bands are given in Table I.

pedance. Thus, a 300-ohm load will provide an
input impedance of 75 ohms; a 600-ohm load
will provide an input impedance of 150 ohms;
and so on, This network will serve nicely for
feeding & 300-ohm folded dipole or driven element
with 72-ohm coax.

Capacitors C1 and C; could be a split-stator
unit, thus requiring only one adjustment both
for making the input impedance resistive and” for
balancing the output load.

Values of L and C may be anything that will
satisfy the balance conditions. However, if it is
desired to maintain network losses at & minimum,
the inductance values should be chosen so that

(for resistive output load)

where L = inductance in uh. of L; and Lo
separately,
f = frequency in Mc., and

Zo = output Iqad in ohms.

The capacitance at C; should be such as to
resonate at the operating frequency with L; and
Ly connected in parallel. Cy is made equal to C).

In my application, I wanted to feed a folded -
dipole via a 300-ohm line from an unbalanced
link. With a 7-Mec. transmitter, it was found no
rebalancing was necessary over the entire band
after the network was once set to the middle of
the band.

QST for



Other Impedance Ratios
If an input impedance different from _ TABLE
that provided by the network of Fig. 2 ) 8.5 Me. ? Me. 14 Me. | 28 Me.
is desired, the'addition of a very simple o -
quarter-wave network (using lumped 600-Ohm | Liand Ly | 16uh, | 84ph, | 424h. | 2.1uh,
constants) can transform the output Line Crand Ca | 230 uufd. | 120 pufd. | 60 uufd. | 30 pufd.
load impedance to almost any desired | (Ziv=150%) {
input value. The quarter-wave network For
may have either of the configurations 300-Ohm [ Liand lz | 8puh, 4.2 ph, 2.1 ph. 1.0 ph.
shown in Fig_ 3. If Ry and Ry are hoth Line [C\ and Ca | 450 ppfd. | 240 pufd. | 120 wufd. 60 pufd.
resistive, then (Zin = 759)
For Transforming Ly | 4.5uh. 2.4 ph. 1.1 gh. 0.58 uh.
150 Qt0 75 Q Cs | 400 pufd. | 210 ppfd. | 115 ppfd. 55 ppfd.
For Transforming Lz | 3.8 ph. 1.9 uh. 0.97 uh. 0.48 uh.
) 150 Q to 50 @ Cs | 480 pufd. | 260 pufd. | 130 uufd. | 67 pufd.
2nf\/ Rl Tor Transformiog L | 2.6uh. | Lduh. |0.694h, | 0.34ph.
If f is in Me., Ls will be in uxh. and (3 75 Qt050 @ Cs | 700 pupfd. | 355 uufd. | 180 uufd. 90 ppfd.
in uufd.

Since Lz and (g have the same reactance
ut the operating frequency, Ls may be wound
using one of the well-known inductance for-
mulas and Cj adjusted by checking resonance
with one of the inductances at the operating
frequency. Incidentally, harmonic attenuation is
provided by the quarter-wave network, thus
making it serve as an anti-TVI measure as well
as providing the required impedance trans-
formation.

As an example, assume it is desired to match
a 300-ohm balanced line to 52-ohm coax at an
operating frequency of 29 Mec. The complete
network could be as shown in Fig. 4, where the
component designations correspond with those
of Figs. 2 and 3. Since Z, is approximately re-
sistive, optimum values are

N 300 07

10 X NE
=60 uufd.

Iy =Ly = = 1.0 ph.
(7] = (

For the quarter-wave part of the network the

L3 Ls
o I I I ——o
Ry —— = Rz
O
L3
o— S
[ [ =C —R;

aH——

Fig. 3 - "Quarter-wave” circuits for impedance

matching.
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inductance and ca.pacita.nce values become

Lg= L2220 2 0% = (0,34 ph.

= 90 ppfd,

Suggested values of Ly—Ls, C1~C?, Lg and Cy
for various bands are given in Table I. As stated
above, there is a considerable range of choice in

520 — o Ic3 -L L —Z0=3000
(balanced)

4_-
Fig. 4 — Balanced-to-unbalanced network combined
with quarter-wave impedance matcher. Suggested com-
ponent values are given in Table J.

the values for Lj~Ls and C1-C}, the principal
requirement being that L; and Lg in parallel
should resonate with either ('} or C3 at the
operating frequency. The values of Ls and Cs are
fairly critical, since they are determined by the
required impedance transformation ratio. The
coil dimensions can be found from the ordinary
formulas for inductance or from the calculators
available for the purpose, taking into account the
amount of power to be carried. The capacitances
can be adjusted to the correct values by checking
resonance (with & grid-dip meter, for example,
or by temporary coupling to the amplifier tank
circuit) at the operating frequency.

SWITCH
TO SAFETY!
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Welding Aluminum with a Blowtorch

BY H. H. WASHBURN,* W3MTE

involved loading a quantity of aluminum
R tubing into the W3MTE Crosley, driving to
the nearest welding shop, and then trying to find a
way to get the finished beam home. Some mecthod
of home welding was obviously in order.

In the construction of a two-meter plumber’s
delight gamma match, I wanted to use half-inch
tubing for the boom, with quarter-inch tubing
for elements. The boom was to be pushed through
& half-inch hole in the end of a 1%4-inch mast
section. 1 wanted to tack weld the elements in
place, with no mechanical claptrap.

Jo-worker Les Graflis mentioned that he had
used die-cast welding rod and an oxyacetylene
torch in mending cracked aluminum heads on
Fords, and that the weld couldn’t be knocked off
with a hammer. Santa Claus had brought me a
nice new gasoline blowtorch, and some experi-
menting was done. Results were excellent.

Here is the process:

1) Wire brush thoroughly the two pieces to be
joined.

2) Heat with the blowtorch the larger of the
two pieces; the heat will ow into the smaller
piece.

3) Rub the die-cust welding rod on the joint
until both pieces are tinned. Leave a small blob
on the joint. Use no flux.

4) With a piece of iron wire, push the blob
around until a smooth joint is obtained.

5) Allow to cool without movement.

‘BEAM construction at W3MTE has always

GETING
THE FINISHED

BEAM HOME WAS

NO CINCH

A few notes are in order. Heating a heat-
treated metal like 24ST draws the temper, but
for light work it’s satisfactory. Soon after the
rod melts, the aluminum will blister, then col-
lapse; moral: work fast and remove the torch as
soon as possible. Support the work so that it is
not under strain during the heating, or it will
" ¥ Burton Ave.. Lutherville, Md. o
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bend where you don’t want a bend. (Open the
blowtorch fairly wide and keep the pressure up.
The minimum setting may not melt the rod.
Experiment with some scrap to get the hang of
it before working on the middle of your new
boom. Wear gloves — aluminum doesn’t look hot,
but it can burn you. The rod costs about $3.25
a pound, which comes to about 15 cents a stick.

ALY

0V

ALUMINUM
DOESN'T LOOK
- HoT, BuT -

As usual, a good coat of aluminum paint will
protect the beam and retard corrosion caused by
junctures of dissimilar metals. No experimenting
has been done on iron or brass parts. It may work.

This process will never put the welding shops
out of business, but it has its place in my ham
shack and home workshop.

SHilent Keps

’[T 18 with deep regret that we record the
L passing of thesec amateurs:

\W1BKE, Philip P. Curtis, Lynn, Mass.

W1DZU, Conrad T. Beardsley, 8. Portland, Me.

\WW1HXM, Clyde B. Bradshaw, Wollaston, Mass.

WIRXE, Gustave A. Eckman, Richmond, Me.

12x-W2JY, Alfred Green

W3IET, Fred C. Hill, Rehoboth Beach, Del.

W4UUR, Charles N. Spang, Fort ‘Thomas, Ky.

W5NUQ, Dr. H. P. Willoughby, Hagerman, N. M.

W6J0Q, Charles A. Huff, S8an Francisco, Calif.

W6NCR, Edward M. Corcoran, Artesia, Culif.

W7ASY, Kleon Dale, Seattle, Wash,

Ex-W8ALB, James Liebegott, Ducansville, Penna.

WPEYM, Norville W. Cook, Kansas City, Mo.

W@FPE, Clifford P. Lawrence, Cedar Rapids, lowa

WOTGK, Jay A. Karr, Adel, Iowa

G3CMD, Erioc G. Clarke, Felixstowe, Sutfolk

Ex-HASC, Bela Takacs

KH6DJ, er-K6QLG, Henry D. Kalehuawehe,
Wailuku, Maui

QST for



Eliminating TVI with Low-Pass Filters
Part IITt— Simplified Filter Design by Graphical Methods

BY GEORGE GRAMMER,* WIDF

TLTER design on a general basis requires using
Fthe appropriate formulas for calculation of

the filter constants, as described a few months
ago in QST.Y However, where a specific fre-
quency range and a specific purpose are given,
it is possible to present practically all the design
information in the form of graphs or charts from
which the required values can be read without
calculation. The TVI filter meets these conditions
nicely, since the only frequency range that nceds
much consideration is 54-88 Mc., and the type of
filter considered will be of the low-pass type for
coaxial line, having a cut-off frequency between
20 and 54 Mec. The amount of “figuring’’ neces-
sary is reduced to a minimum that should not
bother a mathematics-shy ham, because the
method requires only the simplest arithmetical
operations.

The process of designing from charts is facili-
tated by setting up the filters in half sections
rather than full sections. The basic half section
is shown at A in Fig. 17. The values of L and ¢
are determined by the fact that at the chosen
cut-off frequency their reactances are numerically
equal and are also equal to the resistance of the
load into which the filter is to work. (This re-
sistance is usually designated by the letter R.)
The cut-off frequency must of course be higher
than the highest operating frequency, but should
not, exceed 50 Mec. for transmitters working in
the 28-Mc. band and below. On the other hand,
even though the 10-meter band is not used it is
probably inadvisable to set the cut~off frequency
lower than 20 Me. This is because the larger coils
required for low cut-off frequencies tend to show
self-resonances in the v.h.f. region. Such reso-
nances may have an adverse effect on the filter
performance, principally in the 174-216 Mec. TV
band but in some cases even in the 54-88 Mec.
band. The factors that enter into the choice of a
cut-off frequency were discussed in Part IT of this
article.

Since the filter is to be for coaxial line, we need
consider only two values of R, 52 and 75 ohms,
because these are the characteristic resistances of
the coax cables in common use. Figs. 18 and 19

* Technical Editor, QST.

1 Parta I and II of this article appeared in February and
March QS7, respectively.

17 Seybold, *“The Design of Low-Pass Filters,”” QST,
December, 1949.

18 The half-sections also can be used to construct full
= sections, but the discussion here is limited to the T' type
because it is simpler from a constructional standpoint.
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show, respectively, the basic L and C values for
these two R values. The first step in designing a
filter is to read the values from the figures; for
example, if the cut-off frequency is to be 40 Mec.
and 52-ohm coax is to be used, L will be 0.207 h.
and C will be 77 upfd.

With L and C determined, a constant-% full T
section is constructed as shown at B in Fig. 17.18
This is done simply by connecting two half-
sections back to back. Each coil therefore has the
value of L found from Fig. 18. The two capaci-
tances of the half-sections are usually, in practice,
combined into a single condenser having twice
the value given by Fig. 19, since they are con-
nected in parallel in forming a full section.

The same L and C values are the basis for form-
ing an m-derived half-section, but are modified as
shown at C in Fig. 17. The value of the series
inductance, Lj, is found by multiplying the L
values from Fig. 18 by m. Similarly, the value of
("1 is found by multiplying the C value from Fig. -

L

(A) Consfant -k

half-section T
- ]

L
o— nﬁ'm\ .
Conslant-k
T sechon

(B)  formed by C
Joining two
half-sections

Ly =mL

o—
m-~derived

T half-section
(C) (use as fermina® ~
T half-sections)

O

L
o—
m-derived
() T section Lo =%‘ Lz
formed by joining
fwo half-seciions c, =20, C,

Fig. 17 — The half-section used as a basis for design
is shown at A, while B shows how two half-sections are
combined to form a full T section. 'I'he m-derived half-
section (C) can be used as a terminating half-section in
the form shown, or can be combined with another to
form a full m-derived T section (D).
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19 by m. The value of L is found by multiplying
I, by a different {actor, which is shown graphically
in Fig. 20 for various values of m. Let us assume
that m is to be (.7, and use the values in the
example above. Then from Fig, 20, (1—m?)/m is
equal to 0.73. Therefore,

Ly = mL = 0.7 % 0.207 = 0.145 ph.
(1 — m?
B m

'y = mC = 0.7 X 77 = 53.9 ppfd.

L2 =z

These values could be used just as they stand
for terminating half-sections as described in Part
IT (Fig. 9 in March QST). However, if an m-
derived full T section is to be formed, it is con-
structed by combining two half-sections back to
back as shown in Fig. 17D. Each of the series
coils has the same value as Ly. The two capaci-
tances of the half-section again combine into one,
with a capacitance equal to twice that of C; —
108 upfd. in this example. The inductances, Ly,
in the shunt arms also combine in parallel, so the
resulting inductance is zalf the value obtained for
Ly above. The shunt-arm inductance for an m-
derived full T section in the example therefore
would be 0.075 xh.

That is about all there is to determining the
proper constants for filters of the type considered,
since the most elaborate arrangement desired can
be formed from the basic sections discussed
ahove,
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Fig. 18 — Inductance required in the half-section as a
function of cut-off frequency and load resistance.
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Examples of Design

The complete design process can be made yuite
clear by following through a few examples. Let us
assume that the problem is to design a filter that
will be usable on all bands through 30 Mec., to
work in 52-ohm coax. Since the lowest-frequency
picture carrier is at 55.25 Mc. (Channel 2) the
filter cut-off characteristic will have to be steep
enough so that the attenuation will rise from zero
at some frequency above 30 Mec. to a high value
at 55 Mc. For reasons discussed in Part II, the
cut-off frequency preferably should not be too
close to 30 Mec. There is, in fact, no reason in this
case why we should not use the type of design that
is optimum for good impedance characteristics in
the passband - that is, use m-derived terminat~
ing half-sections with m = 0.6. Since we want
high attenuation at 55 Me., the logical thing is
to make that frequency the one at which the
m~derived half-sections will have theoretically
infinite attenuation.

From Fig. 13 (Part IT) the ratio of the rejection
frequency to the cut-off frequency is 1.25 when
m = 0.6. This determincs the cut-off frequency,
which is

Then the basic L-C values for 52-ohm line are
0.19 ph. (Fig. 18) and 70 pufd. (Fig. 19).
For an m~derived half-section with m=0.6, the

N,
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F'ig. 19 — Capacitance required in the half-section as
4 function of cut-off frequency and load resistance.
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Fig. 20 — Factor to apply to L and C in the basic
half-gection to determine the proper constants for an
" m-derived half-section.

value of L; is
Ly = mL = 0.6 X 0.19 = 0.11 ph.

and C; is
C1=mC = 0.6 X 70 = 42 pufd.

From Fig. 20, (1—m?)/m for m = 0.6 is 1.07, 8o
Ly = 1.07 X 0.19 = 0.20 gh.

In these and the following calculations the values
have not been carried beyond two significant
figures, for the reason that the actual inductances
and capacitances cannot ordinarily be determined
to a higher degree of accuracy.

The basic half-section, a constant-& full T sec-
tion, and the m~derived half-sections (m = 0.6)
are shown in the three top drawings of Fig. 21.
Fig. 22 shows one way in which these circuits can
be combined to form a simple type of filter. 'The
individual sections are shown at the top and the
practical circuit below. The graph shows the ap-
proximate theoretical attenuation for such a
filter; this curve, and those following, were con-
structed from Fig. 12 as described in Part II.
The attenuation throughout Channel 2 is 40 db.
or better, and averages between 35 and 40 db. in
Channels 3 through 6.

If greater harmonic suppression is required, one
way to increase the attenuation is to add a second
constant-k section. This arrangement is shown in
Fig. 23, together with a graph of the approximate
attenuation. The minimum attenuation in Chan-
nels 2 through 6 is now about 53 db. and the
average is in the neighborhood of 56 db. Theo-
retically, the attenuation of this filter in the high
group of TV channels will be greater than 84 db.

The filter of Fig. 23 requires four condensers,
and it is of interest to see what might be done
with a simpler circuit, when the thing of primary
interest is high attenuation in particular chan-
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nels. If, for example, we want particularly good
harmonic suppression in Channels 2 and 4, an
obvious step to take is to substitute an m-derived
section for the constant-k section in Fig. 22. The
frequency of maximum attenuation in this section
can be placed at 70 Me., the fifth harmonic of
14 Me., since there will be no harmonics lower
than 70 Me. in this channel. Keeping the same
cut-off frequency, the ratio

fo 70 _
fo 44
and from Fig. 13 (Part II) this corresponds to

m = 0.78. From Fig. 20, (1—m?)/m for m = 0.78
is 0.5. Consequently,

Ly =0.78 X 0.19 = 0.15 ph.
Ly = 0.5 X 0.19 = 0.095 ph.
C1 =078 X 70 = 54.5 ppfd.

for the m-derived half-sections. The m-derived
full T section is shown in Fig. 21. When this is

1.59

CONSTANTS FOR f=44Mc, R=52.12

0.19ph.
A311N
Basic _|_
half-section T 70 ppfd.
0.19 yh. 0.19ph.
Consfant-k
full section T 140 pupfd.
0.1 ph, 0.1l ph,
;I"ermina'hng §
alf-sections—
f,o= 55 M, 0.20ph. S020ph.
m=0.6 S o
o T2 =42yt
0.14 ph. 0.14 ph.
m-derived -
full sgcsil&n— =005 th.
foo= 63 Mc., N
m=0.715 1-100}')’“
0.15 ph. 0.5 yh.
m-derived g
full section—
0.05 ph.
oo 10 Mc. b
w=0.18" %ne "
]
T
0.16 ph. 0.16ph.
m-derived
full seclion— 0.03 ph.
,0=85 Mc. Rt
m=0.855
#IZO}lpfd.

Fig. 21 -~ Basic circuit constants for the examples of
filter design worked out in the text.
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combined with the terminating half-sections as
shown in the upper circuit of Fig. 24 the practical
circuit shown in the same figure results. The
attenuation in the part of Channel 4 in which
harmonics fall averages better than 60 db. Com-
paring Fig. 24 with Fig. 22 shows that the at-
tenuation in Channel 2 also has been increased,
and is better than 50 db. throughout this channel.
The price of these improvements is a reduction of
attenuation in the channels above 174 Me., a
condition which may not be of very great practi-
cal importance.

Fig. 25 shows how a constant-k section can be
added to the filter of Fig. 24 to make a further
improvement in attenuation. The harmonic sup-
pression is well above 60 db. throughout all the
TV channels. The actual filter requires one extra
condenser and one extra coil, as compared with
Fig. 24.

In the case of the 3-6 channel combination,
Channel 6 is of more present, interest than Chan-
nel 3, because only harmonics from 7 Me. and
lower fall in the latter channel, while (‘hannel 6

{onsfant-k Terminating

half-secfion full section half-section
o.it 0.19 0.19 0.1

n |
: !
[} t
%azo H l H 0.20
f | 140 |

]
T= 5 T E T

[}

' 1

Terminafing

foo 55 55
SECTION ARRANGEMENT
% 65 i m‘a
0.20 %
|40
T4Z T42
ACTUAL CIRCUIT
] 4
a
1 \
840 —— . — |
<
2
c A
<z ATT,) 4808, ——
ABOVE 174 MC.™
|
okt bt tes—ptaiedpm e
40 50 €0 © &0 90

FREQUENCY=—MC.

Iigs. 22 to 28, inclusive — Ex amples of filter design,
with approximate theorctical attennation. Numbers
alongside coils give the inductance in ph., those along-
side condensers are the capacitance in upfd. The posi-
tions of TV Channcls 2 to 6 arc shown along the hoari-
zontal axis in the attcnuation graphs.
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gets harmonics from ull amateur bands from 30
Mec. down. Maintaining the same fundamental
type of filter, and choosing 85 Mec. as the fre-
quency of infinite attcnuation, the frequency
ratio is

and from Fig. 13 m = 0.855. From Fig. 20
(1—m?)/m is 0.315. Consequently, for the basic
half-section constants,

L1 = 0.855 X 0.19 = 0.16 xh.
Lo = 0.315 X 1.19 = 0.06 xh.
(', = 0.855 X 70 = 60 pufd.

The full section is shown in Fig. 21. When com-~
bined with a pair of terminating half-sections the
filter shown in Fig. 26 results. The attenuation is
between 45 and 50 db. in Channels 2, 3 and 4, and
better than 60 db. in the part of Channel 6 where
harmonics fall. For those areas where Channel 6
is of most importance this filter could be just as -
effective, in practice, as the more elaborate ar-
rangement of Fig, 25, although its over-all char-
acteristics are not as good.

Eventually we shall have a 21-Mec. band and
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] 1
: 1 1
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when that day comes Channel 3 will become a
sore spot. Choosing 63 Me. as the frequency of
maximum rejection in Channel 3, we have

fo 98 _ 43
W

J.
From Fig. 13 mis0.715 and from Fig. 20 (1—m2)/m
= 0.68. Then

Ly = 0.715 X 0.19 = 0.14 ph.
Ly = 0.68 X 0.19 = 0.13 xh.
C1 = 0.715 X 70 = 50 pufd.

for the half-section. The full section is shown in
Fig. 21. Adding such a section to the filter of
Fig. 26 gives Fig. 27. The attenuation is above
70 db. in Channels 2 through 6 — a considerable
improvement over Figs. 23 and 25, both of which
also use four condensers. Although probably more
than adequate, it is not as good as either Fig. 23
or 25 above 174 Me.

The process of building up filters from the basic
constants has been carried through here in some
detail simply to illustrate the method. It can be
appreciated, after studying Figs. 22--27, inclusive,
that the shape of the attenuation curve can be
altered in practically any desired way by choice
of cut-off frequency, frequencies of infinite at~
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tenuation, and number and types of sections. One
lust example illustrates to good advantage the
effect of the cut-off frequency. Suppose that
28-Mec. operation is not a consideration, but that
high attenuation is wanted in a simple filter for
use with 52-ohm coax on bands below 14 Me. In
this case we can choose a low cut-off frequency
and a large value of m. For reasons mentioned
earlier, 20 Mec. is adopted as the cut-off frequency
and m is taken as 0.95 so the rejection frequency
will be near the center of the low group of TV
channels. From Fig. 13 f, /f, is 3.17 for m =
0.95, so

foo = 3.17 X 20 = 63.5 Me.

From Figs. 18 and 19, L and C are respectively
0.41 ph. and 155 pufd. From Fig. 20, (1—m?%)/m
is 0.1 for m = 0.95. Hence,

Ly = 0.95 X 0.41 = 0.39 ph.
Ly = 0.1 X 041 = 0.04 ph.
Cy =095 X 155 = 147 ppfd.

Since we are using a high value of m, there is no
point in arranging terminating half-sections as is
done in the case of m = 0.6; an m-derived full T
section can be used, thus eliminating one con-
denser. The attenuation of such a section will be
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as shown in Fig. 12 (Part II). Better attenuation
ean be secured by adding a constant~k section as
shown in Fig. 28. Although it uses only two con-
densers, the performance of this filter is com-
parable with that of the four-condenser filter of
Fig. 27, which speaks eloquently for the advan-
tages of a low cut-off frequency.

The impedance characteristics of the simple
filter of Fig. 28 are of some interest, since it does
not follow the customary end-scction design.
(alculation shows that at 14 Me. with a resistive
load of 52 ohms the input impedance is so close
to being 52 ohms of pure resistance that the mis-
match is entirely negligible. The same thing
would be true at any frequency below 14 Me.

Filter Construction

The important points in filter construction
have been covered recently in QST 7 and so do
not need detailed attention here. They may be
summarized as follows:

1) Use components having the lowest possible
losses. The attenuation will be better, especially
around the rejection points in m-derived sections,
and the amount of fundamental power lost in the
filter will be reduced.

Terminating m-denved Terminating
half-section | full sechon half-saction
ol { 0.11
‘WV—”m‘—I—“ T 5 b ——
. ! ! @
.20 H H 0.20
! \
=2 | =120 : 42
[P ! foa=85 [ [

SECTION ARRANGEMENT

BB

-
-

ACTUAL CIRCUIT

3

ATTENUATION—DB.

I

ATT, APP 34 0B,
ABOVE 174 MC.

A s v e
Ty £

0 0
FREQUENCY—MC.

20
Of

Fig. 26

28

2) Avoid any <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>