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CARDIOID
CRYSTAL
MICROPHONE

The only high level cardioid crystal mi-
crophone with Dual Frequency Response.
Gives you high fidelity for clear channgl;
or rising characteristic for extra crisp
speech signals that cut thru QRM. Also
overcomes room background noise.
Outstanding in every way. Thousands
in use today. Model 950 lists at $37.

ElectioYoree

ELECTRO-VOICE, INC.,, BUCHANAN, MICH,

Export Division: 13 East 40th St., New York 16, N.Y,, U S, A,
Cobles: Arlab

Crystol Microphones Licensed under Brush Patents




URE ENOUGH . . . tubes with
negative grid-bias require-
ments will do a first-class modu-
lator job IF you want to invest
in C batteries or a bias pack
with good voltage regulation!
That’s one option you have,
though not the most saving in
money, time, or circuit layout.
And to operate tubes of that
sort without providing bias volt-
age—though it’s done all too
commonly—is inefficient, short-
ening tube life and reducing
your signal quality.

Better do the smart thing and
select zero-bias tubes! Triodes
GL-811 and GL-805 are stand-
outs in this and other respects
for Class B modulator service,
for which they were designed.

Two GL-811’s, operating
zero-bias at 1,250 v, have an
output of 175 w, ample to voice-

—BY CHOOSING ONE OF THESE
FINE ZERO-BIAS TUBES FOR
YOUR CLASS B MODULATOR!

modulate low-to-medium-power

rigs. Type GL-805 in push-pull, -

operating zero-bias at the same
voltage, will put out 300 w—
more than enough power to
voice-modulate a 1-kw trans-
mitter.

Check the value-giving prices
of these tubes at your G-E tube
distributor’s. Then figure in the
extra economy and simplicity
that come from operating your
modulator circuit with zero
bias! No question about it, the
GL-811 and GL-805 are bar-
gain “buys”. Electronics Depart-
ment, General Electric Company,
Schenectady 5, N. Y.

@ Reading Ham News regularly? Ask
your G-E tube distributor for the latest
edition. By missing an issve, you may
pass up valuable suggestions that will
help keep your rig up-to-the-minute. Get
Ham News; it's FREE.

Filament voltage

Filament current (per tube)
Plate voltage

Signal plate current (max)

D-c grid voltage

Driving power

Plate power output

Load impedance, plate-to-plate

RATINGS FOR TYPICAL OPERATION, CLASS B
MODULATOR SERVICE (2 TUBES)

GL-811 GL-805
6.3 v 10 v
4 amp 3.25 amp
1,250 v 1,250 v
200 ma 400 ma
Ov Ov
38w 6w
175 w 300 w
15,000 ohms 6,700 ohms

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL @ ELECTRIC

161-F16-88580

GL-811
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Radiomen!

simply fllng
Ply Bling in the quanitis s, need

mailing it 1o your Sofar Disteibute,

HERE ARE 1947’s MOST NEEDED
REPLACEMENT CAPACITORS

It's a lot easier to service both post-war and pre-war radios when you use Solar Capacitors.
Following a thorough survey of the dry electrolytics actually used in post-war set production, Solar
has pioneered in making available to the radio serviceman the, capacitors needed for repairing
today’s compact receivers—quickly, neatly, and with a minimum of puzzling over what to do.
You'll find the needed listings of high capacitance and multiple-section capacitors

in the three new Solar leaflets shown here.

Form ES-100A describes the newly introduced Solar DSB plastic-film internal wrap cardboard
tubulars; Form ES-101A covers the famous metal-clad “MINICAP” units; and Form ES-102A

describes the greatly expanded listing of twist-prong mounting Solar Type DY capacitors.

All three leaflets are available from your Solar distributor or directly from

SOLAR CAPACITOR SALES CORP.
1445 Hudson Boulevard ¢ North Bergen, N. J.
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PHesenting the NEW MODEL SX-43

Never before all these
features at this price

GREATER
PERFORMANCE

AM-FM-CW . . . dll essential
amateur frequencies from
540 kc. to 108 Mc.

LOWER PRICE

$1695°

Sets available after
‘ August 1947
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BETTER QUALITY
WITH NARROW BAND

Exclusively designed
VARIABLE

MASTER OSCILLATOR

9 nly ; $'" 0.0p (amdf,eur"n'et)

Here is the hottest transmitter item available today.
Packed with outstanding features never before avail-
able in one low-priced unit. Add to the HT-18 one

. or two amplifier stages and you have a complete,

high " quality transmitter permitting operation on
phone or CW up to 1 KW. Low frequency drift, low
FM distortion, low hum and noise level, dual voit-

‘age requlators and low impedamce output circuit
..all contribute to superior performance that only
"Hallicrafters can provide at this price. -

e Ham bands from 3.5 to 30 Mc.

¢ 15 walls power ouiput on low
frequency bands.

BUILDERS OF

Narrow band FM . . . direct frequency
calibration . . . finger-tip control of entire
station . .. full frequency deviation on
all ham bands to 29.7 Mc. . .. only 1 /10
the distortion of comparable units . . .
excellent stability . . . clean keying . . .

Transmitter
MODEL HT-17

Here's real Hallicrafters transmitier performance
with maximum convenience and economy. This
compact and smartly engineered unit provides an
honest 15 watts of crystal-controlled CW output on
the amateur bands of 3.5 and 7 Mc. and 10 watts on
14, 21 and 28 Mc. A pi-section maiching netwotk,
as well as a link, provides coupling to any type of
antenna or permits the HT-17 to be used as an exciter
for a high power final amplifier. Oscillator stage
uses a type 6V6-GT tube and is automatically
switched to a Tritet circuit when coils for the 3 higher
bands are plugged in. Coil sets extra.

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.
Sole Hallicrafters Representatives in Canada:
Rogers Mojestic Limited, Toronto-Montreal

OPLE AVIATION RADIOTELEPHONE

P




now available to League members. Thesce include ORS, €

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 cach
month (for preceding month) direct to the SCM, the administrative ARRL ofticial elected by members in each Section.
Radio Club reports are also desired by SCMs for incinsion in OST. Al ARRL Ficld Organization appointments are
1S, OPS, 00, and OBS. Alsa, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Mcembers, all emaieurs
arc invited to join the ARRL Emergency Corps (ask for Form 7).

ATLANTIC DIVISION ...

“Eastern Pennsylvania W3RIS Jerry Mathis 13 Creacont Ave. Cilenside (,axdcns
Maryland-Declaware-D.C. WIBWT 'ppa W. Darme 132 Tenncssee Ave., N.E. Waah&ngton 2, D, C.
Southern New fersey W2GCU Ray ‘lomlinson 623 E. Brown St. Trenton 10
\Western New \ork W2UPH (harles I. Otero 4158 Ridge Road, West Bpencerport
Wextern Pennsylvania W3KWL Ernest [. Hlinsky 509 Beechwood Ave. Farrell
- CENTRAL DIVISION.
Hlinois WIYAND Wesley E. Marriner 624 College Ave. Dixon
Indiana ‘WISWH Ted K. Clifton 550 Eben St New Haven
Wisconsin WIRQM Reno W. Goetsch 929 S. 7th Ave. Wassau
—_ ——n -....DARKOTA DIVISION. .. —
North Dakota WOEVP Raymond V. Barnett 406 17th St. Bismarck
South Dakota wWaQvy P. H. Schultz 18 N. Yankton Ave. Pierre
Minnesota WHCWB Woalter G. Hasskamp l 16 3rd Ave., S5.W. Croshy
DELTA DIVISION.
Arkansas WSJIC Marahall Riggs 4405 Howell Ave. Fort Smith
l.ouisiana WSVT W. J. VVlIkmson. jr. Room 3 13 ]eﬂ'eraon Hotel Shreveport
Mississippi WSIGW Harold Day Route 1, Box 111 Greenville
T'enncssee WA4FLS James W. Watkins 220 Norlh Howul.l St. (’hattanooga 4
i+ . ..GREAT LAKES DIVISION -
Kcntucky WSIEZ /4 Joseph P. Colvin 1653 Beechwood Ave. Louisville 4
Michigan W8SCwW Joseph R, Beljan j jr. 13959 Tuller Ave. Detroit
hio WSPNQ William 0. Montgomery 1290 Coolidge Ave. Cincinnati 30
HUDSON DIVISION.
Eastern New York W2HZL Ermnest E. George 2044 Lexington Parkway Schenectady 8
N.V.C. & Long 1sland W2KDC Charles Ham, jr. 200 Harvard St. Westhury
Northern New Jersey W2IIN John J. Vitale 57 Sayre St. Klizabeth 3
MIDWEST DIVISION ... __.
Towa WOPP lellam G, Davis 3rd St. Mitchellville
Kansas WgBAWP Alvin B. Unruh 842 N. Terrace Drive Wichita o
Mirsouri WAOUD Mrs. Letha A. Dangertield 411 Moffett Ave. iI\Ioplin
Nebraska WERQK William T. Gemmer 1708 West 6th St., orth Platte
NEW ENGLAND DIVISION
Connecticut . WIK%}{ bdmund R. Fraser 90 Atwater St. West Have
Maine wiG Norman Davis R 1 . Old ()rchard Beach
Fastern Massachusetts WIALP Frank I.. Baker, jr. 91 Atlantic St. North Qumcy 71
Western Massachusetts WI1AZW Prentiss M. Bailey 62 Dexter St. Pittsheld
New Hampshire WIAXL John H. Stoughton ‘D 2 C'laremont
Rhode Island WI1HRC Clayton C. Gordon 70 Columbia Ave., Gaspee Plateau, F'rovidence 5
Vermont WINDL Gerald Benedict 23 Foster St. Montpef: er
NORTHWESTERN DI’VISION I
Alaska K7CBF August G, Hiebert + KIFAR Fairbanks
idaho W7IWU Alan K. Ross 1017 Fast Jefferson St. Boise
Montana WI7EQM Albert Reck 2126 Ambherst Ave. Rutte
Oregon W7HAZ Ralcigh A. Munkres Box 744 Baker
Washington#* W7EHQ Lloyd Norberg P. O. Box 281 Steilacoom
— .——PACIFIC DIVISION.
Hawaii KHGEL .kl\?hn Souza Wailuku, Maui
Nevada WICX Arthur Sowlie Box 2025 eno
Santa Clara Valley \W6BPT Roy E. Pinkham 1061 Fremont St. Santa Clara
Fast Bay \W6TI Horace R. Greer 414 Fairmount Ave. Oakland 11
tirancisco \W6NL %amuel \ an Liew 215 Knowles Ave. Daly City
Sacramento Valley WOMGC John R 5240 Jay Sacramento 16
Vhilippines® KAICB Craig B. kenncdy 25 Roose\elt Road "/san Francisco Del Monte,
uezon
$an Joaquin Valley WG6PSQ James F, Wakefield 2940 Adoline Ave. i\gmsx\o
ROANOKE DIVISION.
North Carolina W4CYB W. J. Wortman % Duke Power Co. Charlotte 1
South Carolina W4 B(¢ F/ANG Tcd Kerguson 3422 Rosewood Dirive Columbia 25
%irginia W47 Valter R. Bullington 1710 Oak Hill Lane, Rt. 1 Richmond 23
West Virginia Uonald B. Morris © 303 Home St. Fairmont
ROCKY MOUNTAIN DIVISION.
("olorado Wi g\"r (xlen Bond 2550 Kendall Denver 14
I.ltah-Wyoming WINPU Alvin M. Phillips 1887 Quincy Ave. Cigden, Utah
_ . QOUTHE.\STERN DIVISION -
bama W4GBYV f.awrence J. Smyth B08 Winona Ave. Montgomery
sastern Florida® W4BYF W. E. MacArthur 80 N.E. 92nd St. iami
W qzem Florida W4DAO f.uther M. Holt 23 W. Romana St. Pensacola
Ceorg) W4HYW Thomas M. Moss 570 Oak Drive Hapeville
West lndms‘ (Cuba-P.R-V.I.) KP4KD Everett Mayer P. O, Box 1061 San Juan 5, P, R.
_— QOUTH\VEQTERN DIVISION. .
l.os Angeles W6QWZ Ben W. tenk 9631 3rd Ave. N Inglewood
Arizona WI7MLL blarlr.ten C. blllntt 1408 West Fresno St. ‘l'ucson
San Dicgo W6GC Irvin L. Emig 4852 Marlborough Drive San Diego
. WESTGULFDIVISION . o
Northern Texas WSDAS N. C. Settle 2911 Elm St. Dallas
¢)klahoma WSHXI Bert Weidner Box 1 {rescent
Southern Texas WSHIF Chastain 3037 So. Staples St. Corpus Christi
New Mexico WSHJF J. G. Hancock 110 S, K. Nevada St. Portales
MARITIME DIVISION. -
‘Maritime (Nﬁd. & Labr. att.) VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
— ONTARIO DIVISION.
Ointario VE3DU David S. Hutchinson 827 Lovett St. London, Ont.
S ... QUEBEG DIVISION.
Quebec VE2SU Gordon F. J. Phelan 4829 Isabella Ave. Montreal, Que.
VANALTA DIVISION —
Alberta VEGL() W. W. Butchart 10740-107 St. Edmonton, Alta,
Rritish Columbia VE7 W. W. Storey 3915 W, 32nd Ave, Vancouver
Y ukon \’h8‘\K W. R. Williamson P. O, Box 137 Whitehorse, Y. T.
PRAIRIE DIVISION. RS—
Manitoba VE4AM A, W. Morley 26 l.ennox St. St. Vital
Saskatchewan VESCO Norman Thompson 1120 7th Ave., N. W, Moose [aw

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

L.




The dependable performance of
Astatic Microphones over a long
period of time has earned the con-
fidence of thousands of Radio
Amateurs. It is natural to assume,
therefore, that for replacement,
modernization of existing equip-
ment or new installations, first
preference will be given to Astatic
Microphones. New and old favor-
ites with ideal voice range char-

acteristics are now available.

See your Radio Parts Jobber
or write for Catalog

) CORPORATION

CONNEAUT, OHIO

IN CANADA CANADIAN ASTATIC LTD, TORONTO. ONTARIO

Astatic Crystal Devices Manufactured
under Brush Development Co. patents.




Meeting the high engineering and appearance standards which for years
have been a Jensen hallmark, these new Bass Reflex cabinets provide acous-
tically correct enclosures for Jensen speakers. They are particularly suit-
able for Jensen Coaxials.

All of them (except the J-61) employ the widely heralded Jensen Bass Re-
flex principle. This, together with special acoustical treatment, assures
maximum extension of low frequency response, and freedom from objec-
tionable “boom" or resonance.

See these new cabinets today at your dealers—or write for full informa-
tion and prices.

ABOVE RIGHT: New Type D Deluxe Bass Retlex Cabinets are available for either

12” or 15” speakers. Exterior styling is by a noted designer; construction by one
of the nation’s f{ fumiture All hard woods are of selected
striped walnut, Finish is natural walnut rubbed to a satiny smoothness.

JENSEN MANUFACTURING COMPANY
6625 SOUTH LARAMIE AVENUE +  CHICAGO 38, ILLINOIS

In Canada: Copper Wire Producls, Llid.,
137 Oxford St., Guelph, Ontario

pabiatoR

/S acrs as
AUXILIARY

At (Ow
FREQUENCIES
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12 AMERICAN
RADIO RELAY
LEAGUE, mc.

is a noncommercial association of radio amateurs, bonded for -
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the ;
representation of the radio amateur in legislative_matters, and for
- the maintenance of fraternalism and a high standard of conducf.
It is ‘an incorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Boord
+ of Directors, elected every two years by the general membership. |
The officers are elected or appointed by the Directors. The League ‘_
is noncommercial and no one commercially engaged in the manu- |
facture, sale or rental of radio apparatus is eligible to membershlp
on its board.
"Of, by and for the amateur,” it numbers within ity ranks practi-
cally every worth-while amateur in the nation and hos a history of
gloriaus achievement as the standard-bearer in amateyr affairs.
Inquiries regarding membership are solicited. A -bona fide
interest in_dmateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code .are not
prerequ:slte, although full vofing membership is granted only to
licensed amateurs.
All general correspondence should be addressed to the Secretary
at the administrative headquarters at West Hartford, Connecticut,

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1934
EUGENE C. WOODRUFF, WSCMP, 1936-1940

e. ¢ ¢ & o

Officess
President. i vov vy o v o (GEQRGE W. BAILEY, W2KH
- Washington, D. C.”
Vice-President . .= . L . i LINCOLN MCCARGAR WSEY
Ooklond, California .
Secrefary.~. v v+ . ¥ 'a-s s KENNETH B, WARNER, WIEH :
West Hartford, Connecticut -

Communications Manager . . . . . FRANCIS E. HANDY, WlBDl
West Hartford; Connecticut

Treasurer. . . . « « 3 % DAVID H. HOUGHTON
West Hartford Connecncur

ooon"o

General Counsel, . . L PAUL M. SEGA[___ :
816 Connectlcut Ave., Wcshmgfon 6 D. C.

Assistont Secrefaries . . . . . ARTHUR L. BUDLONG, WIBUD '
JOHN HUNTOON, W ILVQ, LEROY T. WAGGONER, W1PEK
West Hurfford Connecticut

DIRECTORS

Pron'dent
GEORGE W, BAILEY................ W2KH
921 19th 8t., N,W Washington, D. C.
Vice-President
J. LINCOLN McCARGAR
66 Hamliton Place, Oakland 12, Callt,
Canadian General Manager
ALEX REID

.WeLY

240 Logan Ave., 8t. Lambert, P. Q.
Alternate: Leonard W, Mitchell ., .. ... ...
78 Raglan Ave., Toronto, Ont.

Atlantic Division

EDWARD @.

Alternate: J. Victor BroLhera
1743 Ottawa Drlve. Tirie, Pa.

Central Division

CLYDE C. RICHELIEU............. VOARE
4901 Bo. 30th 8t., Muwaukee 14, Wisc.
Alternate: Harold H.Jansen............. wobnJaG
3519 Calqula Ave Alton, Ill.
Dakota Dxnazon
TOM E. DAVIS............ WEBW, ex-WOVVA
915 W. Becker Ave Willmar, Minn.
Alternate: Harold B. Love.......... .. W@ZRT
Box 446, Manda.n. N. D.

Delta Division
GEORGE 8, ACTON........... vee. . WS5BMM
Plaln Dealing, La.

....... WSDKR

Alternate: Eugene H. Treadaway
P, O. Box 44, La Place, La.

Great Lakes Division

HAROLD C.BIRD.................. W8DPL
{14 Hickory Dr., R.F.D. 2, Pontiac 2, Mich,
Alternate: John H. B ...............

Hudnon Division
JOSEPH M.JOHNSTON.............. W2S0X
427 Lincoln Ave., Avon-by-thc—Se&.N J
Alternate; Robert A. Kirkm
1910 Oak Drive, West Belmar, N. J.

Midwest Division

A. COLVIN ... .oouuieniiean.u... W@VHR
c/o Omaha & Councii Blufts 8¢, Rnllwa.y cCo.,
Omaha 2, Nebr.

Alternate:

New England Division
PERCY C. N’OBT
road St., Westfield, Mass.

Alternate:

Northwestern Division
HAROLD W, JOHNSTON,........... W7DXT"
2727 Belvidere Ave., Seattle 6, Wash.
ummxte R. Rex Roberts.............. W7CPY
110 W. Brennan bt Glendive, Mont.

Pacific Division
WILLIAM A, LADLEY.............. WERB!
200 Naylor St., San ¥rancisco 12, Calif.

Alternate: b.lbert J. Amarantes.......... WerBw
875 Dale Ave., 8an Jose, Callf.

Roanoke Division

H.L.CAVENESB.,......0.0.ouo0u .., W4DW
2607 Va.ndermlt Ave., Ralelgh, N. C.

Alternate: J. Frank @Y i \W3ZA
Box 707, Buena Vista, Va.
Rocky Mountam Division
............ #DD

I‘RANKIX;IN K.

Alternate: P, Arthur ll .............. WHKVD
529 No. Nevada Ave Colorado Springs, Lolo

Southeastern Division

WILLIAM C, S8HELITON............. W4ASR
527 Revilo Blvd., Daytona Beach, Fla.

Alternate: Willtam P. 8ides, . ... ........ W4AUP
Fleming Road, Montgomery, Ala.

South wo'tu'n Division

HANS EPSEN........oiiiiiann.. WEKEL
6b37 thel A\e - No. HOUywood Calif.
Alternate: Arthur E. Schitferman,sr. .. ... WECGI
1445 Raymond Ave., ulendale 1, La.lll
West Gulf Division
WAYLAND M GROVES............. W5ENW
Box 586, Odessa, Texas
W5NW at Humble Plne Iine Camp, Odessa

.............. WS5ALA

Alternate: Jack T. Moo
4531 Falrway Ave Dallas 4, Texas



“It Seems t0Us...”

PUBLIC RELATIONS
CONSCIOUSNESS

Through a combination of favorable circum-
stances and the usual amateur alertness to
take advantage of opportunities, the avocation
of amateur radio is presently receiving some
of its best publicity in many years. Against the
background of a notable record of war-service
participation, amateur activities have come
strikingly to the public attention through out-
standing performances in the recent disasters
in the Central South, in providing two-way
communication between servicemen overseas
and family and friends in this country, in set-
ting new distance records for the v.h.f. regions,
and through the new UN-IARU liaison. -

Amateur radio needs your continuing help in
4 steady program of favorable publicity. The
success of any such program depends to a large
extent on the efforts of individual amateurs and
clubs. ARRL Hgq. has the responsibility for
stories via the press associations, and in maga-
zines and other national media, but the atti-
tude of Main Street, 1J.S.A., toward amateur
radio is determined by the activities of its local
hams and how thoroughly their accomplish-
ments are brought to public notice. You per-
sonally may never have the opportunity to
perform a feat of national news and good-will
value, but your individual activities as part of
the huge group of amateur enthusiasts who do
function in the public service can be news-
worthy to the people in your community.

The local newspaper editor is interested in
names and stories about home-town folks. Few
weeklies subscribe to the press wire services; the
metropolitan dailies and the radio are pretty
stiff competition for national and world-wide
news. That makes small-town media, daily or
weekly, all the more appropriate for news of
individual amateur doings.

There are a good many amateur interests
and accomplishments that seem routine to us
but which may be considered newsworthy by
editors. Maybe you’re putting up a new rotata-
ble or fixed beam to work Afghanistan -~ it
has the makings of a story plus a picture. Per-
haps you have a pretty good DX record, or

contact a famous foreign ham, or receive an
appointment as emergency codrdinator for
your area; these things are just as much of .
interest to your local paper as the doings of the
ladies aid or an item that‘Mr. and Mrs. Snerd
and son Mortimer visited Yellowstone Park on
their vacation. The ability of a ham to contact
distant places using equipment constructed
with his own hands has in itself a romantic ap-
peal to the average reader. When that ability
is called on to provide communication with a
soldier overseas for parents in your city, or to
relay a message to isolated areas in time of
emergency, it’s front-page stuff.

In relations with news media the amateur
has one priceless advantage — that his activity
is principally a hobby, indulged in for the love
of the game and the pleasure it returns. He has
nothing to sell. He has no press agents en-
gaging in ballyhoo about his public service.
The story he can tell to editors is plain and
straightforward — the editor himself will find
the glamour and news appeal to put the story
over.

bo drop the home-town editor a note when
you’ve done something with your ham station
that you think might be 1nterest1ng to your
neighbors. Give him the facts briefly. If he likes
the angle, he’ll probably telephone you for
more information. If the idea doesn’t strike
him that particular day, there’s no harm done
-—and you can try again on some later occa-
sion. It should be a part of the make-up of
every ham to have an awareness of the value of
good public relations and see that material
about himself or his club group is given ap-
propriate public mention.

Sometimes your story will so strike the
editor’s imagination that he’ll want to run a
special feature on it. And don’t overlook the
possibilities in local broadcast stations. Most
of them are on the lookout for good feature
material concerning the activities of home-
town. individuals and groups; here you may
have a better entrée by reason of one or more
hams on the technical staff of the b.c. station.

To assist individual amateurs and clubs in
any major publicity undertaking, ARRL has




available, on request, several mimeographed
pieces of literature:

1) Your Interview on Amateur Kadio, a ques-
tion-and-answer presentation of background
information, aimed principally at writers con-
templating a feature story on amateur radio.

2) A sample broadcast script, giving basic
ideas on how the local b.c. station, with the aid
of several hams and an announcer-interviewer,
may present a round-table discussion of ama-
teur radio.

3) A sample speech, containing the funda-
mentals of a talk which might be made before
axiyb community group such as the Rotary
Club.

They’re yours for the asking. But they are
principally background and reference informa-
tion — they won’t automatically build up your
press clippings. In the local paper or station
approach we have been talking about, the news
is still you.

Now we’re not trying to convert you into a
publicity hound, which we despise as much as
you do. We don’t mean that you should dress
up an insignificant event and attempt to make
it look important. We mean simply that cer-
tain activities which we have come to regard
as routine are actually newsworthy and would
be considered favorably by editors. There is no
reason for any ham to be publicity shy, think-
ing his friends “might get the impression he is
seeking notoriety.” It is his duty, to further
the cause of amateur radio, to see that his
genuine part in unusual and notable eventsis
brought before the general public as a further
illustration of the many services that ama-
teurs perform.

Don’t plague your editor. He knows what is
news and what isn’t — or he wouldn’t get paid
for his work. The fact that the Podunk Radio
Club “met last night’’ might get a few lines,
but it isn’t news. Now if at the meeting your
club appropriates some money for a gasoline
generator supply or decides to set up a show
station at the annual chamber of commerce
exhibit, that becomes news copy. But no mat-
ter what you think, let the editor be the judge
and respect his decision. As we said, you can
always try later on another angle.

Remember, OM, the attitude of the general
public toward amateur radio depends a lot on
how well you as an individual sell your com-
munity on it. o

Y% Stravs "%

Item from the Atlanta Radio Club’s publica-
tion, The Atlanta Ham: “In case you get across
the high voltage in your transmitter, we suggest
Patterson’s at Spring Hill. They are kind enough
to Joan us additional chairs for our meetingg.”
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OR the convenience of American and Canadian

amateurs, the League maintains a QSL~-card
distributing system which operates through vol-
unteer District QSL Managers in each call area.
To secure such foreign cards as may be received
for you, send your district manager a stationer’s
size No. 10 stamped self-addressed envelope. If
you have reason to expect a considerable number
of cards, put on an extra stamp so that it has a
total of six cents postage. Your own name and
address go in the customary place on the face, and
your station call should be printed prominently
in the upper left-hand corner. If you have held
other calls in previous years, submit an envelope
for each such call to the proper manager — there
are many thousands of uncalled-for cards in the
files.

W1, K1 -~ Charles Mellen, W1FH, 320 Cornell St., Boston,
Mass.

W2, K2 — Henry W. Yahnel, W28N, Lake Ave., Helmetta,
N. J.

W3, K3 — Maurice W. Downs, W3WU, 1311 Sheridan St.,
N. W., Washington 11, D. C.

‘W4, K4 — Fdward J. Collins, W4MS, 1003 E. Blount St.,
Pensacola, Fla,

W5, K5 — L. W. May, jr., W5AJG, 9428 Hobart St., Dallas
18, Texas.

‘W6, K6 — Horace R. Greer, W6TI, 414 Fairmount Ave.,
Oakland, Calif.

‘W7, K7 - ¥rank E. Pratt, W7DXZ, 5023 S. Ferry St.,
Tacoma, Wash.

W8, K8 — Fred W. Allen, WSGER, 1959 Riverside Drive,
Dayton 5, Ohio.

W9, K9 — F. Claude Moore, WOHLF, 1024 Henrietta St.,
Pekin, 1.

W0, K§ — Alva A. Smith, WEDMA, 238 East Main St.,
Caledonia, Minn,

VE1 — L. J. Fader, VE1FQ, 125 Henry St., Halifax, N. S.

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

VE3 — W. Bert Knowles, VE3QB, Lanark, Ont.
VE4 —

VE5 — Fred Ward, VE50P, 899 Connaught Ave., Moose
Jaw, Sask.

VE6 — W. R. Savage, VE6EO, 329 15th St. North, Leth-
bridge, Alta.

VE7 — H. R. Hough, VE7HR, 1785 Emaerson St., Victoria,
B. C.

VE8 —- Yukon A. R. C., P. O. Box 268, Whitehorse, Y. T.
KP4 — E. W. Mayer, KP4KD, P. O. Box 1061, 8an Juan,
P.R. :

KZ5 — Signal Officer, KZ5A A, Quarry Heights, Canal Zone.

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

KL7—J. W. McKinley, KL7CK, Box 1533, Juneau,
Alaska;
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A 120-Watt Modulator and Speech
Amplifier

Restricted Frequency Response for Reduced-Sideband Operation

BY C. VERNON CHAMBERS,* WIJEQ

ITH the exception of audio combinations

ending up with 6L6s, it is almost always

customary to think in terms of several
chassis whenever the audio-output requirements
exceed twenty or thirty watts. Even a medium-
power layout will ordinarily require separate
chassis for the speech amplifier and the modulator
and, in many cases, will include separate chassis
for the driver and modulator power supplies.
Unfortunately, problems such as placing the gain
control within convenient reach of the operator,
installing equipment without a million interunit
connections, and conserving space, increase at a
rate just about equal to the increase in the num-
ber of units being employed.

The unit described in the following pages is one
capable of power output up to and including 120
watts. It is simple and inexpensive in design and,
with the exception of the power supply for the
output tubes, is self-contained on a single chassis
of dimensions suited to operating-table space
accommodations. And last — but not least — it
includes a frequency-limiting system that is sim-
ple to understand and install.

Circuit Details

The main reason why it is possible to get this
much audio power from a relatively compact unit
is that the output tubes are 807s. These tubes give
full output as audio amplifiers with almost
negligible driving power, and this means that the
driver can be a small tube (in this case, a double
tube) that, unlike the power triodes ordinarily
used for driving a Class B stage, also can give a
worth-while voltage gain. As a result, the speech
amplifier is simplified.

" As shown in Fig. 1, the specch amplifier em-

*Technical Assistant, QST.

The speech amplifier and modula-
tor. The microphone jack and the
gain control are at the left end of the
chasgis. 'The audio components and
tubes occupy the front section and
the power supply for the driver tubes
is laid out along the rear edge.
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® Herve’s a modulator for the transmitter
vunning 200 watts or less on the plates.
The versatile 807s make it a compact job
that can be built at low cost. By restrict-
ing the audio band to that required by
specch only, the effective output is in-
creascd and the channe! width is re-
duced, so both the user and the listener
benefit.

ploys a 6J7 tube in the input circuit. This type
was selected in preference to the 6SJ7 so the in-
put circuit could be completely shielded up to and
including the first grid. A erystal microphone
must be used with the circuit. A gain of 100 can be
expected from this first stage.

A 6SN7GT is used in the second stage of the
amplifier, with one section serving as a straight
triode voltage amplifier and the second section as
4 phase inverter of the self-balancing type. The
gain control for the complete system is connected
in the grid circuit of the first half of the tube.
Bias for both triode sections is developed across
the cathode resistor, I27. The phase inverter can
be eliminated if an appropriate transformer is
available to couple the triode amplifier to the

. push-pull grids of the third stage.

The third stage employs a 6SN7GT tube with
the two grids capacity-coupled to the triode
amplifier and the phase inverter. Cathode bias,
developed across Rj3, is used and the circuit is
transformer-coupled to the grids of the Class
AB; modulator. The voltage gain of this third
stage i3 about equal to that of the secound --
approximately 20.

The three driver stages are equipped with a




1
S 6

tput

$

[[E AT VN

@ ¢ T 7 |

Fig. 1 — Circuit diagram of the 120-watt speech amplifier-modulator.

(,71 ~~10-ufd. 50-volt electrolytic.
Ca — 0.1-pfd. 400-volt paper.

Cs. Co, C10 — 8-ufd. 450-volt electrolytic.
* G4y C11 — 50-pfd. 50-volt electrolytic.

Cs, Ce, C7 ~~0.01-ufd. 400-volt paper.

Cg — 0.0068-xfd. mica.

CX1—0.001-ufd. mica (see text).

CX3—0.02-pfd. mica (see text).

R1— 1 megohm.

Rz, R7 — 1500 ohms.

Rs — 1.5 megohms.

R4, Rs, R11, R12—0.22 mcgohnL

Rs — 47,000 ohms. -

Re — l-megohm volume control.

Ro, Rio — 0.1 megohm.

Riz — 470 ohms.

R4, Ris — 100 ohms.

Ris — 15,000 ohms, 10 watts.

power supply built on the speech amplifier-
modulator chassis. The supply circuit is slightly
unusual only in that it does not have the negative
gide returned directly to the common ground.
Instead, the return to the chassis is made through
the center arm of potentiometer Ry7, which is in
turn connected in series with the bleeder resistor,
Ri6. The current flow through the lower section of
Ry7 causes a negative voltage (with respect to
chassis) to be developed and this voltage is used
as the bias for the moduldtor circuit. A filament
transformer for the modulator stage is included
with the other power-supply components, and the
primary of the filament transformer can be wired
in parallel with the primary of the amplifier
plate-supply transformer. Many manuals do not
include the Class AB; data for the type 807 so the
typical operation conditions for 600- and 750-volt
plate supplies are listed in the adjoining column:
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Ri17 — 1000-ohm wire-wound potentiometer
{All resistors }4 watt unless otherwise noted.)

L1 —- Smoothing choke, 30 hy., 75 ma., 340-ohm d.c.
resistance (Utah 4002).

It — 6.3-volt a.c. pilot-lamp-and-socket asscmbly.

J1 —- Shiclded microphone jack.

J2 — Panel-mounting a.c. plug (Amphenol 61-M1).

S; — S.p.s.t. switch.

T1 — Push-pull plates to push-pull grids (UTC S-9).

Ta — Qutput transformer, type depending on require-
ments. A multitap transformer (UTC VM-3) is
shown in photos.

‘T's =~ Filament transformer, 6.3 volts, 3 amp. (Thordar-
son T-21F10).

T4 — Power transformer, 350 volts a.c. each side of
center-tap, 70-ma. rating. Filament windings:
5 v., 3 amp.; 6.3 v., 3 amp. (Stancor P-4078).

ICAS

D.C. Plate Voltage. . ..........cvutn 600 750 volts
1.C. Screen Voltage. .............. 300 300 volts

D.C. Grid Voltage (Fixed Bias)...... —30 32 volts
Peak A.F. Grid-to-Grid Voltage ...... 78 92 volts
Ziero-3ig. D.C. Plate Current......... 60 60 ma,
Max.-Sig. D.C. Plate Current........ 200 240 ma.
Zero-Sig. D.C. Screen Current . ...... 5 5 ma.
Max.-8ig. D.C. Screen Current. ...... 10 10 ma.
Load Resistance (per tube).......... 1600 1740 ohms
Effective Load Resistance (Plate-to-
Plate)...o.oviereierrecenennaans 6400 6950 ohms
Approx. Peak Grid Input Power...... 0.1 0.2 watt
Approx. Max.-8ig. Power Qutput. .... 80 120 watts

Biasing voltage for the modulator is stabilized by
the high-capacity filter condenser, Cj;, and any
tendency for parasitic oscillations to occur is
discouraged by the 100-ohm resistors, R14and Rss,
and the mica condenser, Cs. Although in many
cases this extra precaution against parasities will
not be necessary, depending upon the 807s and
the circuit arrangement, it is cheap protection
to incorporate these suppressors right at the start.
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Limiting the Speech Band

Limiting the frequency response of the modu-
lator to hold down the channel width is probably
the most interesting subject in connection with
the circuit. In accordance with previous recom-
mendations, the response here is limited to an
approximate audio-frequency range of 200 to
2500 cycles.! A restricted frequency range is not
hard to get. A cut-off at the high end can be
achieved quite easily by connecting suitable
values of capacity across one or more of the audio
transformers, a process often referred to as ‘‘build-
ing out” the transformers. While it is not to be
expected that the cut-off characteristics will be as
good as with a well-designed low-pass filter,
“‘building out” is decidedly effective for amateur
applications — and it is about the least expensive
system that can be employed.

It is possible, therefore, to build a simple
low-pass filter by connecting a condenser of the
proper value across a transformer winding. In
practical transformer a small part of the magnetic

7ig. 2 — The transformer
leakage inductance, in con-
junction with a “building-
out” condenser, forms a
outpuT simple low-pass filter.

flux set up by one winding fails to link with the
other winding, resulting in a small amount of
self-inductance. As shown in Fig. 2, this “leak-
age” inductance, X, acts in series with the
transformer winding, and if a condenser, Cx, is
connected across the transformer terminals it
forms, with the leakage inductance, & low-pass
filter. The effectiveness of the filter will depend
on the amount of leakage inductance, the cut-off
frequency desired, and the load resistance (that is,
the resistance represented by the Class C stage if
the transformer is feeding that stage). Whether
or not a good cut-off characteristic is obtained
therefore depends on the particular transformer
used and the resistance of the load into which it
works, assuming that the cut-off frequency is
chosen beforehand.

However, it does not matter too much whether
or not building out gives a “good” filter. [t’is
possible to attenuate the high-frequency response
anyway, even though a sharp cut-off may not be
obtained. A condenser connected across: the
transformer winding will have a definite tone-
control effect if its capacitance is made large
enough in relation to the load resistance, simply
because the internal resistance of any vacuum-
tube amplifier is high enough to provide the

1G. Grammer, “ House Cleaning the Low-Frequency
'Phone Bands,” QST, May, 1947,
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necessary resistance part of the common RC
tone-control circuit.

On either basis, it is necessary to determine the
proper value of capacitance by trial. It is possible
to apply the same tactics to the driver trans-
former as well as the modulation transformer, and
in many cases a more desirable response curve
can be obtained by doing so. Incidentally, it must
be remembered that the voltage ratings of the
condensers should be at least as high as the d.c.
plate voltage applied to the tubes with which the
transformer is associated.

The low-frequency cut-off of the audio equip-
ment can be handled by the selection of coupling,
condensers for the first stages of the amplifier.
Condensers having a capacity of 0.01-ufd. offer
sufficient reactance at 200 cycles to do an ac-
ceptable job of reducing the frequency response
at this point of the audio spectrum and below.
The reactance decreases as the input frequency is
increased and, as a result, the condensers will not
affect the high-frequency end of the range.

A family of response curves applying to the
amplifier-modulator described here is shown in
Fig. 3. Curve No. 1 shows the attenuation ob-
tained with a 0.01-ufd. condenser connected
across the modulation-transformer secondary
when working into a load of 3000 ohms. It also
shows that the output voltage holds up fairly well
-—~1in fact, too well — out past the 2500-cycle
point. Curve No. 2 was obtained with a 0.02-ufd.
condenser across the secondary; with this order of
capacitance the cut-off is too tapered, as shown by
the drop og nearly 4 db. between the maximum-
output point (approximately 500 cycles) and
2500 cycles. Curve No. 3, obtained by building
out the secondary windings of both the driver and
modulation transformers, comes as close to the

desired characteristic as can be expected from -

an attenuation system of such simplicity. Note
that the output remains at a reasonable level out
into the vicinity of 2500 cycles and that the
attenuation thereafter is more rapid than that
obtained without the condenser across the driver
transformer. .
The building-out condensers are referred to in
the circuit diagram and in the parts list with the
symbols CX; and CXj. The values suggested will
allow a response curve similar to the one shown as
No. 3 in Fig. 3 only when they are used with the
transformers specified in the parts list. Different
transformers will require different capacity

values and the manner in which these values are _,

selected will be described later.

Construction

The photographs of the unit show how the
components are laid out on a metal chassis
measuring 3 X 8 X 17 inches. In the front view,
the 6J7 and the phase-inverter tube are in line at
the left end of the chassis. The driver tube and the
5Y3GT rectifier tube are to the rear of the
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Fig. 3 — These curves show how the frequency re-

sponse of the amplifier shown in the photographs is-

affected when capacitance is connected across the
secondary windings of the driver and modulation
transformers. The three curves and associated condenser
values are discussed in the text.

6SN7GT phase inverter. The driver transformer,
T, at the front and the power transformer, T'y, at
the rear, are next in line. The 807s are located to
the left of the modulation transformer, which is at
the extreme right end of the chassis. Plate leads
for the 807s run through rubber grommets in the
chassis; the 6J7 shielded grid lead is handled in the
same manner.

The bottom view of the unit shows that the
by-pass condensers and the resistors are grouped
around the sockets to which they connect. Tube-
socket prongs are used as tie-points where possi-
ble. The electrolytic condensers, C'g, C1p and C1y,
can be scen at the bottom of the photograph at a
point just above the 115-volt input connector.
The bleeder resistor, Ry, is mounted between the
bias control, B;7, and a tie-point strip located to
Jthe right of the a.c. plug. The microphone jack
i shielded with a National JS-1 jack shield. Rj,
the 6J7 grid-leak resistor, is mounted inside this
shield.

If the UTC S-9 driver transformer is used, it
should be wired with the No. 1 terminals con-
nected to the grids of the 807s. If a different trans-
former is used, it will be necessary to select a set

of taps that will allow the correct peak-to-peak.
voltage (the actual voltage required will depend
upon the manner in which the 807s are operated -—
CCS or ICAS) to be supplied to the modulator
tubes. The wiring of the modulator-transformer
connections will depend upon the type of opera-
tion selected for the output tubes, and also upon
the impedance of the r.f. load to which the modu-
lator is to be coupled. Transformer manufacturers
usually supply data sheets with their transformers
which give the connections for various combina-
tions of plate-to-plate and r.f. loads.

Testing

"The power-supply section of the unit should be
tested before the audio tubes are placed in their
sockets. A voltmeter connected across the output
of the supply should show approximately 380
volts when the supply is operated without load.

The speech-amplifier tubes can now be plugged
in their sockets and, with the gain control rotated
to the off position, the voltages at the tube prongs
should be measured. (The 807s should not be
installed at this time.) The 6J7 plate, screen and
cathode potentials should be in the order of 150,
35 and 1.3 volts, respectively. Approximately 130
volts should be indicated at the plates of the first
6SN7GT and 6 to 7 volts should be developed
across the cathode resistor, B7. ‘The second 6SN-
7GT plate potentials will be in the vicinity of 300
volts, and the bias potential, measured at the
cathode pin, should be around 9 volts.

A resistive load, equal to the impedance that
will be presented by the r.f. amplifier with which
the modulator is to operate, should be connected
across the modulator output terminals, With the
807s in place, and with the plate connections
completed, the speech-amplifier power supply is
turned on. The high-voltage supply for the 807s
should not be connected to the tubes at this time.
The bias control, Ri7, should be adjusted to .
deliver ~30 volts to the grids of the modulator
tubes. This test must be made as quickly as pos-
sible because the screen currents of the 807s will
be excessive since the tubes are being operated
without plate voltage.

This rear view shows the 115-volt
receptacle mounted on the rear wall
of the chassis. Plate voltage and out-
put connections for the output stage
are made to the terminal strip
mounted at the left end. The bias-
control shaft, slotted for screwdriver
adjustment, is to the right of the
terminal strip.
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After the bias is set the modulator plate supply
may be connected. The supply must deliver 600
volts at 200 ma. if the unit is to be set up for a
power output of 80 watts, or 750 volts at 240
ma. for 120 watts output. With the Class C lgad
connected, power may be applied to the complete
tube line-up, and the bias control should be reset
to cause the modulator tubes to draw a plate
current of 60 ma. (this is the total current for both
tubes). While talking normally into a micro-
phone connected to the input jack, Jj, the gain
control should be advanced until the modulator
plate-current peaks jump to 200 or 240 ma.,
depending upon the applied plate voltage. This
method of testing is not to be considered as a
thorough test of the over-all performance of the
system, but it will allow a quick check of the
equipment.

A few pieces of test equipment are needed for
determining the frequency-response character-
istics of this or any other amplifier. A calibrated
audio oscillator and an output meter are the two
most desirable instruments to have available.
‘The output meter must be capable of furnishing
accurate readings over the audio-frequency
range. The average multirange test meter is not
reliable because the accuracy decreases as the test
signal is increased in frequency. An oscilloscope
makes the best output meter, and will also be very
useful in checking individual stages for overload-
ing and distortion,

The amplifier characteristics and the correct
condenser values for attenuation of high fre-
(uencies can be found in the following manner:
With the Class C r.f.-amplifier load replaced by
a resistor of the same value, the meter or oscillo-
scope should be connected across the secondary
winding of the modulation transformer and the
audio oscillator should be connected in place of
the microphone. During the testing procedure the
audio-frequency input voltage should be kept
low so that the 'scope or meter range will not be
exceeded (an alternative method is to connect the
measuring device across a small portion of the
total load). If the oscillator output is too high for
the first tube to handle, the oscillator can be cut
in at a later stage. The amplifier response curve
can be obtained by applying constant input
voltage at various frequencies throughout the

audio range and by making note of the output- -

meter readings as the input frequency is varied.
The selection of condenser values for high-
frequency attenuation requires a test set-up

¢ '

The shielded microphone jack is in the
upper left-hand corner. The filter choke is
mounted in the lower left-hand corner and the
807 filament transformer is to the rear and
slightly to the right of the 807 tube sockets.
‘T'he condenser for attenuating the high audio
frequencies, shown at the right-hand end of
the chassis, is supported by No. 12 wire leads.
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similar to the one outlined above. The difference
in the test procedure is that various values of
capacity are connected across the transformer
secondary winding, or secondary windings as the
case may be, until values are found that result in
a pronounced drop in output at the desired
frequency.

The amount of capacitance required does not
depend on the transformer alone; in the usual
case, in fact, it will depend mostly on the value of
load resistance into which the amplifier works.
{The type of tube used in the modulator also can
be expected to have some effect on the value of
capacitance.) The lower the load resistance the
greater the capacitance required.

A Test Oscillator

Usually, it is possible to borrow an oscilloscope
or output meter for any measurements that must
be made. However, an audio oscillator is not the
type of instrument that is ordinarily found
around a ham shack and so the following informa-
tion may be of interest.

The circuit shown in Fig. 4 is that of a two-
terminal oscillator, known as a cathode-coupled
oscillator.? It is eusy to construct, simple to
adjust, and the circuit will deliver a good wave-
form throughout the audio-frequency range. The
frequency of the oscillator is controlled by the
values of C and L inserted between terminals A
and B of Fig. 4. The potentiometer, R3, serves as
an output attenuator, and output connections are
made to terminals B and C. The power supply for
the oscillator should be capable of delivering 200
to 250 volts at 12 ma.

It would be difficult to construct an oscillator
having continuously-variable frequency over the
entire audio spectrum and, as a matter of fact,
such an oscillator is not required for the type of
work for which this oscillator is intended. We
have therefore selected standard values of ca-
pacitance to be used with a commercial induct-
ance for the purpose of obtaining oscillator
output at ten of the more useful frequencies. The
condensers can be wired into a switching circuit
so that they may be cut into the oscillator circuit
at will. The LC combinations, and the resultant
output frequencies, are listed under Fig. 4.

It i8 not possible to secure oscillator output
below a frequency of 1100 cycles (with the 125-
mh. coil) when the C of the resonant circuit ex-

2 Lt. (jg) F. C. Alexander, jr., “ A Cathode-Coupled Os-
cil'ator,” QST, September, 1916.
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Fig. 4 — Circuit diagram of the test oscillator.
C1, C2 — 0.1-pfd. paper, 400 volts.
Cia — 0.01-u4fd. paper, 400 volts.
R1 — 68,000 ohms, 1 watt.
R2 — 1500 ohms, 1 watt.
Rz — 50,000-chm potentiometer.
'The following combinations of C and L are used for
frequencies between 1300 and 10,000 cycles. L, in each
case, i8 a 125-mh. coil (Meissner 19-6848).

Frequency  (Cupacitance  Frequency  Cupacitance
(cycles) {ufd.) (cycles) (ufd.)
1300 (IN§ 3300 0.015
1800 0.05 4000 0.01
2000 0.04 5200 0.0068
2300 0.03 6250 0.005
2800 0.02 10,000 0.002

ceeds 0.2 ufd. It is therefore necessary to increase
the value of L if low-frequency audio output is to
be generated. For frequencies below 1100 cycles,
it is suggested t;ha.t the LC values be as follows:
Capacity (ufd.)

Frequency (cycles) Inductance (hy.)

1000 1. 0.02
600 1.2 0.06
400 1.2 0.15
200 1.2 0.5

The value of inductance recommended above

" can be obtained by removing the iron core from a

Thordarson T-14C61 choke. With some tubes, it

may be impossible to get the circuit to oscillate at
200 cycles using the specified inductance.

The output of the oscillator will decrease as the
resonant-circuit capacity is increased and it is
therefore necessary to measure the oscillator
output voltage as the frequency of operation is
either raised or lowered. This can be done with
the aid of an oscilloscope or a low-range output
meter having flat frequency response. If the
meter does not have a low range (under one volt)
it is possible to monitor the oscillator output by
measuring the voltage at the grids of the modula-
tor tubes. However, the ’scope should be used to
check the voltage waveform at the grids so that
overloading of the input or driver stages can be
prevented. In the absence of an oscilloscope, it is
possible to detect overloading of the first stages
by observing the cathode and plate voltages of
the three speech-amplifier tubes. Overloading is

“indicated when the plate voltage decreases, or the
cathode-bias voltage increases, because of larger

1

plate current. When these conditions occur, the
tube — or tubes —- will no longer operate straight
Class A and the output will be distorted. Nat-
urally, the output of the oscillator should be kept
below the point at which this distortion begins.

Cutting down the high-frequency response of
the modulating system will do much toward
relieving interference in the ’phone bands, and the
methods outlined above can be used with any
audio system. It must be remembered, though,
that this only limits the high-frequency response
of the audio system. Unnecessary sidebands can
still be radiated —— regardless of restricted audio
response — if the transmitter is overmodulated
or improperly adjusted.! Equal attention has to
be paid to that aspect of ’phone operation!

WWV Schedules
JTANDARD-FREQUENCY transmissions are made
available by the National Bureau of Standards
over its standard-frequency station, WWYV, on
the following schedules and frequencies:

Power Qutput Audio Freg.
Me. EST (kw.) (cycles)
2.5 7:00 P.M.-9:00 A, 1.0 440
5.0 7:00 P.M.~7:00 A.M. 10.0 440
5.0 7:00 &.M.-7:00 p.M. 10.0 440 and 4000
10.0 continuously 10.0 440 and 4000
15.0 continuously 10.0 440 and 4000
20.0 continuously 0.1 440 and 4000
25.0 continuously 0.1 440 and 4000
30.0 continuously 0.1 440
35.0 continuously 0. 440

A 0.005-second pulse may be heard as a faint
tick every second, except the 59th second.

The audio frequencies are interrupted precisely
on the hour and each five minutes thereafter, re-
suming after an interval of precisely one .minute.
This - one-minute interval is provided to give
Eagstern Standard Time in telegraphic code and
to afford an interval for the checking of radio-
frequency measurements free from the presence of
the audio frequencies. Ionospheric-disturbance
warnings applicable to the North Atlantic path
are given ai, 20 and 50 minutes past each hour. If
a disturbance is in progress or is anticipated
within 24 hours, the time announcement is fol-
lowed by 6 Ws; if conditions are quiet or normal,
the time announcement is followed by 8 Ns. The
announcement of the station’s services and of the
station’s call (WWYV) is given by voice at the
hour and half hour.

The accuracy of all the frequencies, radio and
audio, is better than a part in 50,000,000. Trans-
mission effects in the medium may result in slight
fluctuations in the audio frequencies as received
at a particular place; the average frequency
received, however, is as accurate as that trans-
mitted. The time interval marked by the pulse is
accurate to 0.000001 second. The beginnings of
the periods when the audio frequencies are off
are synchronized with the basic time service of
the U. 8. Naval Observatory.
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Curing Interference to Television
Reception

Harmonic Suppression in a 14-Mc. Transmitter

BY MACK SEYBOLD,* W2RYI

o If you live in an area where television
broadcasting is getting under way, it’s
probably only a matter of time until you
come up against the same situation that
faced W2RY]I. This article tells how one
case was cleaned up to the entire satis-
faction of the *‘looker-in’’ — with no re-
strictions on W2RYI’s operating.

amateur on half-a-dozen bands in five different

homes strung out through three call areas, I
have never had any complaints of BCI. Normal
precautions taken with the usual ham rigs have
been the basis of our good-neighbor policy.
Having lived in a variety of places with all kinds
of broadcast receivers in nearby locations, there
has been ample opportunity to find out if my
transmitters, which are normally in a constant
state of flux and consequently haywire, were
interfering with other radio services. A little
common sense and the application of ARRL pre-
cepts have paid dividends.

Progress, however, has a habit of catchmg up
with conservatism. The next-door neighbors
bought a television set. Until then, the neighbors
were not aware that I was conversing nightly
with the brotherhood by key and microphone,
but when it was made known that an order had
been placed for a 7-inch television set, I suggested
that the service company installing the equip-
ment might place the receiving antenna at the
end of the house farthest from my transmitting
antenna. I explained that there might be some
interference on Channel No. 2, which is in even-
harmonic relationship to most of tha amateur
bands.

'That was extreme optimism! When the dipole
with reflector was accommodatingly placed 75
feet away at the far end of the roof, and the tele-
vision set finally turned on, all hell broke loose.
Not only did we interfere with Channel 2, but
also with Channels 4 and 5. The pictures wouldn’t
syne, my voice came in all over the place, and if
I keyed the transmitter, the screen flickered like
a firefly in the middle of June.

Thus began a series of investigations that took

IN the sixteen years that I have been an active

* & Tube Dept., RCA, Harrison, N. J.
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nearly six weeks to complete. There were two
major questions to he answered: What fre-
quencies were causing the interference? What
could be done to the transmitter and to the re-
ceiver that would restore the good-neighbor
policy?

Initial Tests

The transmitter at W2RYT is u typical 20-
meter ham rig. It is unshielded, spread out in two
racks several feet apart, link-coupled directly to
the 52-ohm co-ax feeding a half-wave antenna,
and possesses normal modulation and key-click
control. The supply line has an r. {. filter, and the
high-voltage power supply, of necessity, has good
regulation because the Class B modulator and
Class C final operate from the same pack. A 6L6
crystal oscillator operates at the 3.5-Mec. level,
followed by two 616 stages, each doubling, and
the final amplifier is a single RCA-813 adequately
isolated so that neutralization is unnecessary.
‘The final input power is 250 watts at a plate
potential of 1500 volts.

‘The first tests, made with the cooperatxon of
the neighbors, were to determine how much
power we could use without causing interference.
Step by step we cut the power and excitation
until we had about 20 watts input. At 20 watts
we were still causing interference, so that method
of approach was eliminated immediately. With
the final plate and screen supply voltages at zero,
no interference was reported, meaning that the
doublers by themselves were not radiating suffi-
ciently to cause trouble. From that point, all tests
were run with 250 watts input.

When the 300-ohm receiving-antenna line was
disconnected from the television set, no incoming
radiation of any sort was detected, so it was evi-
dent that we wouldn’t have to work on additional
r.f. filters for the power line. This showed that
the interference was coming in on the receiving
antenna.

The television receiver could be partially re-
sponsible for the difficulty by poor image rejec-
tion, cross modulation, or by spurious radiation
from the transmitter getting through to the i.f.
amplifier. The transmitter could be at fault by
producing spurious radiation and regular integral
harmonics. Measurement of the frequency and
magnitude of radiations from the transmitter was
the next step.
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A Hallicrafters S-27 receiver was borrowed for
taking the necessary data. Its range is from 28
Me. through 144 Mec.; the S-meter was calibrated
against two different Ferris signal generators.
Below 28 Mec. we used an ACR-111 receiver
which was checked against the S-27 at 28 Mec. It
took hours of work to take the radiation data as
we progressed from filter to filter and trap to trap.
Throughout the tests I was helped immeasurably
by Morton Aronson, a patient worker and po-
tential ham.

"The receivers were conveniently set up 200 feet
from the transmitter in the Aronson attic. Two
antennas, a 6-foot and a 16-foot folded dipole,
were used, one at a time, on the receiver. Each
time the harmonics were analyzed, two sets of
data were obtained. The signal level reported in
this article for each frequency in each test is the
higher of the two obtained. The actual difference
between the readings from the two antennas at
the higher harmonics was very much less than
the magnitude of signal intensity reduction nec-
essary to stop television interference.

While making the initial harmonic measure-
ments, we were amazed at the W2RYI spectrum.
The integral harmonics of the fundamental fre-
quency, 14.25 Mec., were all present. There were
also some intermediate signals which were har-
monics of 7.12 Me., indicating that the driver-
doubler was furnishing some excitation to the
final at lower frequencies. Table I, Column A,
shows the data compiled from the initial test.

Insasmuch as we were handling such a wide
range of signal amplitudes and were interested
more in relative strengths than absolute values,
the data were recorded in decibels. QST has
published articles! dealing with such notations.
Briefly, to simplify the interpretation of our
tables, the following relationships are derived
from the definition of the decibel:

1) Each time voltage on the antenna is dou-
bled, add 6 db.

2) Each time voltage on the antenna is halved,
subtract 6 db.

3) Each time power on the antenna is doubled,
add 3 db.

4) Each time power on the antenna is halved,
subtract 3 db.

Similarly, if voltage is changed by a factor of 4
or 14, the resulting decibel change is +12 db. or
—12 db. respectively; if power is changed by a
factor of 4 or !4, the resulting decibel change
is +6 db. or —6 db. respectively. The figure to
which you add the plus or minus db. change is the
reference level representing some arbitrarily se-
lected standard which can be reproduced when
needed for comparison of signal levels. Qur par-
ticular problem was to stop interference to
television signals; therefore, the television signals
were measured to establish the reference level.

1 QST, January, 1947, p. 55.
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Our location is in a valley some 15 miles from
New York City. The signals from the three tele-
vision stations are adequate, but not exactly nee-
dle-benders. The strongest unmodulated sound
carrier of the three reads S9 on the S-27 meter.
With the present state of alignment of this
receiver, S9 represents an input signal of 600
microvolts as calibrated by the Ferris generators.
So there we have our convenient reference level:
600 microvolts, equivalent to 39 on the receiver,
called 0 db. in our data.

Referring to Table I, it can be scen that the
W2RYI harmonics falling within the three tele-
vision bands were equivalent in strength to the
television signals. In addition, there were strong
harmonics in adjacent channels and also at fre-
quencies where receiver image response might
cause trouble. Obviously, the first thing to be
done was to reduce harmonic radiation, par-
ticularly radiation in the 50- to 90-Mec. range.

Traps & Filters

A trap tuned to 57 Mec. was placed in the plate
circuit of the 813. Immediate improvement of the
Channel 2 picture was seen — at least the picture
would sync! Channels 4 and § were still very bad.
Table I, Column B, shows the effect of this trap;
the great attenuation, 46 db., produced by the
eircuit at 57 Mec. gave impetus to our work and
much encouragement.

The next step was to see if we could get some
over-all attenuation at the high frequencies by
reducing the high-frequency components in the
driver output. A 0.5-uh. choke was placed in
series with the control-grid lead of the 813, as a
result of our theorizing that the 813 input capaci-
tance would offer low impedance to the high
frequencies, and the series choke would offer
high impedance. Measurements showed that a
general attenuation of about 5 db. was produced
-— not great, but still in the right direction. With
the grid choke in the circuit the driving current
increased, so we backed the excitation off a little
to keep the transmitter running exactly the same
for all tests. The grid coil stayed in.

With two circuits in the final amplifier now
presenting several high-impedance points for cer-
tain frequencies, we wanted to make sure that the
transmitter wouldn't take off as a self-excited
oscillator. Excitation was cut off, the grid bias
was reduced to zero, and the plate and screen
voltages were raised until the plate was dis-
sipating 100 watts. No r.f. was produced under
these conditions, and we couldn’t shock it into
oscillation by keying the supply line. It appeared
that the grid and plate traps were not reducing
the stability of the circuit, so we could proceed
with further attenuation experiments.

The next harmonic that needed attention was
71.25 Mec. This one breaks out in Channel 4 near
the television sound carrier, and mixes the voice
of W2RYT and that of WNBT with fine quality
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TABLE I
Analysis of Radiation from WERY I and Progressive Suppression of Harmonics
- Relative Strength Shown in Decibels
WeRYI % of
New York | Initial ve | GridChoke, | choke, | Choke | Ghoke | Ghoke, | pagigteq
Television | Trangmitter] 57 Me | srpe. Trap, | 67-Mc. Trap Tape, rape, 7408 | Power
Radiation Plate Trap *“*Me. Tra ' 71-Me. Tra; , | [section | 3-section | S-section (G2)
Harmonic Me. 4) (B) © P D) P | filter | filter filter
(E) (P @)
Fund. 14.25 — +40 +40 +40 440 +40 +40 +40 |99.9
1.5¢ 214 - d * * * * * — 4 10.003
2 285 + 8 -3 +3 -2 — 2 — 8 — 4 10.003
3 42.7 - 14 —13 v 8 ~15 -—18 —23 —~15 10.0005
— 54 Channel 2 — - e - - — —_ —
4 57 WCBS-T — 4 =50 —45 --50 —50 ~-50 ~=50 |0.0000001
—— 60 — — — o — — — —
4.5¢ 64.1 — -13 e 26 —22 28 —~22 ~—29 10.00001
e 66 Channel 4 - - e - — — -
5 712 WNBT +7 0 ~—15 —31 —32 31 ~—40 0.000001
_ 72 — —— - — — — — -
— 76 Channel 5 —_ -— — —_ — — — e
55F 785 WABD { — ~-16 —32 —34 —38 ~34 ~38 |0.000002
- 81.7 [lhadd - e —_ — — = —
6 85.5 — 0 0 — 8 —8 | e 13 -9 —12  {0.0008
7 100 — 0 —12 —13 . —12 —15 —14 —12 {0.0008
¥ 114 s —34 ~25 | e 25 —25 —23 —24 ~—45 1 0.0000005
9 128 - * -~20 —~36 18 —24 —18 —20 {0.0001 |
‘10 142.5 B —27 —25 —40 30 —34 —28 —28 10.00003
# Spurious radiation attributable to excitation from driver-doubler. ** 71-Mec. trap bafore final adjustment was made.
* Not measured. *¢* Relerence signal level, WABD unmodulated sound carrier.

reproduction of both. Unfortunately, the neigh-
bors wanted to hear only WNBT. A trap was
made and tuned to resonance at 71.25 Mec. by the
absorption method, using a Boonton {-meter as
the indicator. After installing the new trap in
series with the previously mentioned 57-Mec.
trap in the plate circuit, and again being pleased
and surprised that the transmitter didn’t take
off through the roof when the power was applied,
we went on the air and immediately received a
telephone call. Channel 4’s picture was a little
hetter -— not good, but better -—but the un-
wanted voice wasstill too loud in the loudspeaker.

Again we set up the receivers 200 feet from the
transmitter, and began to plot our spectrum. The
result was reasonable, as shown in Column C.
Attenuation was present in the vicinity of 71.25
Me., but not sufficient to take us clear out of
WNBT. Wiring capacitance in the plate line had
evidently taken the trap to a lower resonant
frequency.

The S-27 receiver was brought back and set up
about ten feet from the transmitter. A foot of
wire was connected to the receiver antenna
terminal and progressively cut down until, at a
length of six inches, the 71.25-Mec. harmonic from
the transmitter gave a reading of S9. By carefully
varying the capacitance of the trap condenser
with a bakelite rod while the transmitter was
operating, we could swing the output at 71.25
Me. up 25 db. and back below the reference level.
The minimum point was 82, which was the level
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of signal from the driver stage by itself, The
71.25-Me. trap was left at maximum attenuation,
and we resumed taking data at the 200-foot
location. Column D shows the measurement
results, and the voice level in Channel 4’s sound
had dropped to faint audibility.

Cleaning Up the Receiver

At this point in our investigations the tele-
vision pictures showed improvement. All three
channels had about the same moderate amount
of fine-mesh crosshatching 2 superimposed on the
television picture. This defect was strong enough
so that, at a normal viewing distance, one was
conscious of the pattern. In addition, each chan-
nel had streaks passing horizontally through the
picture, caused by modulation peaks from ’phone
operation of W2RYI. The oscilloscope on the
transmitter showed 1009, modulation, and re-
ports from distant and local amateurs indicated
that our modulation was good, we did not splash,
and the transmitter was under control.

Now was the time, evidently, to see what could
be done at the receiver. The biggest signal at the

? There ure two main classifications of interference pat-
terns on a synchronized picture. One type has & herringbone
configuration causod by an interfering signal that is fre-
quency-modulated. The other type has a crosshatched or
uniformly meshed appearance, and looks very much like the
scene one gees while watching a baseball game through &
fine-mesh backstop. The crosshatch variety is created by a
stable r.f. carrier producing beat notes with the picture
carrier.
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Fig. I ~— 14-Mec. amplifier circuit with harmonic traps and line filter. Each coil is mounted for
minimum coupling to all other coils. L1 to L, inc., are }4-in. diam. sclf-supported, No. 12 copper.

C1 — Input capacitance of 813.

Cg — 5-30-uufd. ceramic variable. Set to resonate with
Lz at 57 Me.

(s — 5-30-uufd. ceramic variable, Set to resonate with
Ls at 71.2 Mc.

4 — 54-ppfd. fixed mica (selected from stock for closest

value).

Cs — 144-pufd. fixed mica (selected from stock for
closest value).

Ca — 158-pufd. fixed mica (selected from stock for

closest value).

54-uufd. fixed mica (selected from

) clogest value).

Cg —~ 180-uufd. fixed mica (selected from
clogest value).

Cr

stock for

stock for

receiver would be our fundamental, and cross
talk from it could be the thing appearing uni-
formly in all channels. Two traps were made,
each with a 68-uufd. mica condenser and coils
with turns adjusted to resonate at 14.2 Me. One
was put in each leg of the 300-ohm transmission
line at the terminals of the receiver. The effect
on the passbands of the television set was neg-
ligible — picture and sound were at a normal
level — but there was a marked improvement in
the interference condition. Qur cross-talk modula-
tion streaks had disappeared, and the cross-
hatching had become less noticeable. Later tests
showed that this design of trap in a 300-ohm
line will attenuate at least 20 db. within =100
lic. of the resonant frequency.

Transmission. Line Filtering

All that remained to the solution of the prob-
lem was to remove the last vestiges of sound in
the Channel 4 audio system, and to minimize or
completely eliminate the remaining crosshatch.
Throughout all the trap tests, I had been getting
as many signal-strength reports as possible to
check my measurements of the fundamental-
frequency radiation. The transmitter always
seemed to be getting out all right, <o I hadn’t
worried too much about the matter. The next
step in the proceedings, however, involved filters

8 Radio Engineers' Handbook, F.E. Terman, p. 228 (1943).
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Coil Specifications
Coil Inductance  Turns Length
wh, Inches

I 0.5 10 174
La 0.24 5 1

Ls 0.38 6 1

Ly 0.26 6 134
Ls 0.055 2 34
Les 0.032 1 —
Iz 0.26 6 114
Ls 0.34 9 2ig
1o 0.44 10 a2y
Lio 0.46 10 2

Ln 0.36 0o . 214

in the co-ax feeder, and I wanted to be sure that
the “old sock” didn’t get hung up on the wrong
end of the line. Inadvertently, we parked on the
frequency of W2MJ one evening, struck up a
conversation, and our QSO euded up by his
volunteering to keep track of my signal strength
on his HQ-129X during filter tests. The ground
wave comes in on W2MJ’s antenna at a con-
venient level to observe changes in my carrier
strength. If I should drop 2 or 3 db. somewhere
along the line, I certainly wanted to know about
it. If the loss were lumped in & filter, 50 to 75
watts dissipation would soon show up as heat;
but it was reassuring to know that a double-check
reading was available.

Three separate units were designed for the 52-
ohm line using the standard formulas for m-
derived low-pass filters.® The first was simply a

Lz
E 11 ]
. Wey
300-Ohm Line Television
fo Antenna Ca Recewer

L

Lia

Fig. 2-— Traps for preventing receiver pick-up of
fundamental component.

Cy, C10 — 68-pufd. fixed mica (not critical).
L1z, L1z — 17 turns, 1.8 uh., adjusted to 14.2 Mec.
L1z and Lys are No. 18 d.c.c. on Y4-inch diameter rods.
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TABLE II
Major Television Interference Points
{Receiver with an i.f, of 21 to 27 Mec.)
Freguency Me. Service Type of Amateur Inlerference Correctat:

3.5,7, 14, 28,ete. Amateur Cross talk from fundamental Revr

21-27 Television L.F, Cross talk from harmonics Revr, Xmtr

44-50 Channel 1 Direct harmonie pick-up Xmtr

54-60 Channel 2 Direct harmonic pick-up Xmtr

60-66 Channel 3 Direct harmonic pick-up Xmtr

66-72 Channel 4 Direct harmonie pick-up Xmtr

76-82 Channel § Direct harmonic pick-up Xmtr

82-88 Channel 6 Direct harmonie pick-up Xmtr

92-98 Chanpel 1 image Harmonic in receiver image Revr, Xmtr
102-108 Channel 2 image Harmonic in receiver image Revr, Xmtr
108-114 Channel 3 image Harmonic in receiver image Revr, Xmtr
114-120 Channel 4 image Harmonic in receiver image Revr, Xmtr
124-130 . Channel 5 image Harmonic in receiver image Revr, Xmtr
130-136 (Channel 6 image Harmonic in receiver image Revr, Xmtr
174-267 Channels 8 to 13

and images (Bame as above for direct pick-up
or image)

single-section “T" supposedly starting to at-
tenuate at 35 Mc. and increasing in attenuation
to an infinite frequency. There were no end-
matching sections in this filter, and the mismatch
to the line should have been appreciable, but the
transmitter loaded well to our standard con-
ditions, the report from W2MJ was normal,
nothing got hot, the data taken with the S-27
showed some attenuation (Column E), and the
television picture improved one step further.

‘The next filter tried was like the original one,
but it had three sections and was supposed to
cut off at 28 Mec. Nothing startling happened with
this one (Column F) except that it wasn’t any
better than the first although I thought it should
have shown some additional attenuation other
than the few db. we got at 28.5 Mc. Antenna
loading was still normal and signal reports were
satisfactory.

The next design was to be the perfect match
affair with a 34-Mec. cut-off. It had end sections
to match the line exactly and to attenuate at 42
Mec. It also had three intermediate “Ts” to
attenuate at 57, ©, and 71 Me., in that order of
arrangement. The calculated attenuation curve
of this 5-section gimmick should have placed our
harmonics in the subbasement of a Mexican
copper mine. But it didn’t. See Column (3.
With external shielding and complete isolation
between the sections, etc., perhaps this type of
filter would behave according to theory and take
out all the harmonics in one operation all by
itself. At any rate, the main reason that low-pass
filters are mentioned in this article is that this
last filter did show some improvement in the
recorded spectrum, and, most important of all,
it finished the job so far as television interference
was concerned.

With the 14.2-Mec. traps at the receiver, the
grid choke and two plate traps at the transmitter,
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and the low-pass filter in the 52-ohm transmission
line, television reception at the neighbor’s pro-
ceeds uninterrupted by my activities. Only by
careful examination of the picture at a few inches
from the kinescope can one see the faint, close
weave of a pattern produced by W2RYI. At
normal viewing distances there is no visible
cvidence of my transmissions, either ’phone or
c.w. No sound emanates from the loudspeaker to
indicate that I am on the air.

Television is a rapidly expanding service.
Eventually, many set owners and amateur opera-
tors who live within shouting distance of each
other will face an interference problem of the type
deseribed here. When the problem does arise, the
details of Figs. 1 and 2 may help to get the solu-
tion well under way. Table II lists the main
frequencies at which interference may be caused
in a television receiver with an i.f. of 21 to 27 Me.
One should not become discouraged at the length
of the table; the problem can be solved.

It may also be well to remember that other
wires beside the transmitting antenna cun radi-
ate. We found that there was a 6-db. rise in the
radiation of all harmonics when a 10-meter
antenna fecder was brought in near the 20-meter
transmission line. An extreme case of this nature
might be the difference between success and
failure.

Table I, Column Gy, giving radiation values,
shows the operation of our present transmitter
incorporating all the modifications discussed in
this article. In the final column (Gg) of the same
table, the relative power now radiated at each
of the harmonics is listed. The percentages are
hased on total radiated power. At 250 watts
input, with 70% efficiency, W2RYI puts 175
watts into the antenna system. At the fourth
harmonic, 57 Mec., our calculated radiation is

(Continued on page 110)
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carrying the load of traffic have been powered

by car batteries, storage batteries or gasoline-
driven generators. The world knows the value of
their service.

But suppose an emergency appeared under
vonditions such that it was utterly impossible to
reach the scenc except on foot and that all gear
had to be back-packed. An example might be a
plane crash on a mountain in broken country or a
spot in a flood that could only be reached by
wading,

The little set described in this article was
designed to meet “last-ditch’’ conditions. It can
be powered entirely from dry batteries. It was
tried out on a Saturday afternoon and evening
at the busy low end of the 80-meter band. From a
station near Hartford the operator made contact
with stations from Old Orchard Beach, Maine,
south to Pittsburgh and west to Racine; Wis-
consin, and Toronto, Ont. — all with the rock-
crushing input of 135 volts at 17 ma.!

The circuit is a simple push-pull crystal os-
cillator. The tube is the 1J6G, which is the modern
equivalent of the old reliable Type ’'19.

The set is housed in a steel card-index file box.
The dimensions are 4 inches by 414 inches by 6
inches; it fits nicely — sce photograph — in the
palm of the hand .The total weight of transmitter
and cables is 2 pounds 10 ounces.

Filament power is supplied by two ordinary
doorbell dry cells in series, K3 drops the 3-volt

IN most emergencies the amateur stations

* Technical Asst., QST.

The “Last-Ditcher”

A Dry-Battery C.W. Transmitter for Portable or Emergency

BY JOHN PADDON,* VE3BLZ

potential down to the 2-volt valuc demanded by
the tube.

High voltage can be obtained from “B”
batteries; four 45-volt blocks in series give
“high power.” The set will oscillate freely on less
than 2214 volts plate supply.

When a storage battery and Vibrapack or
dynamotor are available, 129 can be shorted out.
and the filament supply taken directly from one
cell of the storage battery. The Vibrapack or
dynamotor will furnish plate potential which
should not exceed & maximum of 200 volts,

The circuit was designed to work against a
prefabricated dipole fed with 72-ohm receiving-
type “flat!’ line, A good lightweight wire for the
antenny itself is the copper trolling line (solid)
available in most sporting goods stores. The same
store will supply a couple of 50-foot reels of
nylon bait-casting line to act as both halyards and
insulators, Even on 80 meters a precut dipole-
and-feeder system can be rolled up on a light
wooden reel or frame of no great bulk.

The Layout

Let’s look at the front panel in the photograph.

The left-hand knob in the bottom row ac-
tuates a Mallory ceramic switch. There are four
positions running from left to right: “off,”
“receive,” ‘“‘send,” and “test.”

The right-hand knob is the tuning control on
the plate tank condenser.

Just above and centered between the two
knobs there is a round aperture in the panel; it is
there to permit the operator to see the tuning
lamp. A glass bull’s-eye was not fitted since in
strong daylight it is hard to determine whether
one is seeing the lamp or a reflection.

The right-hand pair of binding posts take the
feeders from the dipole. The left-hand pair carry
4 short feeder to the receiver input. The dipole
is switched through to the receiver on “receive.”
This does away with the need for two antennas
and also gives the advantages of using the dipole
for receiving.

The 0-50 milliammeter in the plate circuit is,
admittedly, a refinement that is not absolutely
essential, a8 the set can be tuned up on the flash
lamp only.

L

The “Last-Ditcher,” built in a metal file-card case,
works on either 80 or 40 meters with appropriate crystals
and uses dry batteries for power.
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time, across the antenna terminals
the brilliance of the lamp will give
a useful indication of the condi-
tion of the battery. In the reverse
sense: if it is suspected that the

$1J66
3
4 - - -
RFC Y 'I
TT xtal (o
-
R, (SRFC
.
- -7 R, M
R @
> $1J66
Fig. 1 - - Schematic diagram of the “Tast-Ditcher.”

€y — 100-pufd.-per-section variable.
Cg — 22.4ufd. silvered mica.
R1~- 1800 ohms, 1 watt: carbon.
Rz — 4.17 ohms of resistance wire, wound on a one-
watt resistor of 100 ohms or larger.
L1 - Two sections, 'i-inch space betwcen sections,
wound on 1-inch 5-prong forms (Millen 45005).
The inner ends of the windings are connccted
together to form the center-tap.
3.5 Mec.: Each section 22 turns of No. 22 enamel
wire, close-wound.
7 Mc.: Each section 12 turns of No. 18 enamel
wire, close-wound.
L-;—'\Vo;u;d in the space between the two sections
of 1.
3.5 Mec.: 4 turns No. 18.
7 Mc.: 3 turns No. 18.
I1 — 2.5-volt 0.06-ampere screw-base pilot lamp.
MA. — 0-50 ma. d.c.
RFC - 2.5-mh. r.f. choke.
S1 — 3-section eceramic wafer
needed, including “off).

switch (4 positions

The flash lamp (2.5-volt (.06-ampcre screw-
hase type) is connected in one leg of the feeder.
In the “send’ position it is shorted out of the
circuit by one of the switch clements. In the
“test’ position it is in series with one leg of the
transmission line to the antenna. By switching to
the “test’” position and shorting the antenna
posts the flash lamp is thrown across the pick-up
coil. Tt will light brightly and can be observed
through the aperture below the meter when the
circuit oscillates. Having thus determined that
the set is oscillating the short is removed and the
72-ohm feeder substituted for it. The condenser
is then tuned for maximum radiation as shown
by the brightness of the flash lamp. The fact that
the antenna is taking load properly being thus
determined, the switeh is thrown to “send’” and
we’re in business,

The flash lamp also acts as a rough-and-ready
test instrument. By sctting the switch to “test”
and connecting the filament batteries, one at a

¢

An inside view of the transmitter. The tube is a
1J6G, used as a push-pull crystal oscillator.
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lamp is blown it can be checked
in the same fashion.

Jonstruction is so simple as to
require little description beyond
a study of the photographs and
the wiring diagram, Fig. 1.

Ap aluminum front panel is cut
to till the opening in the card-
index box. A shelf just deep
enough to clear the bottom of the
hox is fitted to the front panel. In our case the
panel size was 334 by 614 inches and the shelf 334
by 334 inches. The front panecl is supported by
short lengths of aluminum angle fastencd to the
ends of the box.

The shelf carries the crystal holder, tank coil
and tube. It would seem more logical to place the
tube next to the crystal holder but that would
have placed the tank coil right beside the metal
wall of the box.

The tuning flash-lamp holder is mounted on a
small block of mica-filled bakelite and the as-
sembly fastened to the front panel opposite the
aperture and just helow the plate milliammeter.

All leads talken through the shield are carried
by soft rubber bushings.

Wiring requires care and patience. The quarters
are cramped, but by using a good clean iron with
a small tip and carefully pretinning wire ends, the
job can be done with little difficulty.

Power Supply & Tuning

Battery supply is brought in through a small
four-pin Jounes plug fastened to the side wall of
the box. Sufficient lead length is allowed so that
the unit can be withdrawn from the box for serv-
icing without disconnecting.

The key is connected externally between B+
and set or between B— and ground.

If the set is built without the milliammeter,
or uses a 1 or 1Y%-inch instrument, there will be

(Continued on page 110)




Coupling to Flat Lines

Circuit Considerations for Matched-Line Coupling

BY BYRON GOODMAN,* WIDX

e Here is a story full of useful informa-
tion for the operator who has been hav-
ing trouble coupling to a ‘“*flat’’ line. It
explains why some lines seem to require
very tight coupling and why some don’t,
and it tells how to insure that you will
have no coupling difficulties.

HE widespread use of 50- and 75-ohm coaxial

lines for feeding amateur-band antennas has

introduced the amateur to some problems
that he was unprepared for through his experience
with higher-impedance tuned lines. The following
discussion will cover only the coupling of trans-
mitters to a pure resistive load, such as is pre-
sented by a properly-matched coaxial or parallel-
wire transmission line. It must be remembered
that whether or not the line is matched — and
hence presents a resistive load at the transmitter
end — is dependent entirely upon the load at the
antenna end, and no amount of adjustment at the
transmitter end will correct for an unmatched
condition. The condition of match at the antenna
end results in no standing waves on the line, and
the line is called a ‘“flat” or untuned line. It is
perfectly possible to put power into a line that
ian’t “flat,”’ as is done with any tuned line, but
there secem to be some misconceptions about
coupling into untuned lines.

In the past, many amateurs have acquired a
“flat” line and then blithely connected the trans-
mitter end of the line to a few turns jammed into
the transmitter tank coil. Sometimes it ‘‘loaded”’
and more often it didn’t. The poor results were
usually blamed on the flat line, but so were the
good results, and it may be difficult to reconcile
the different results, A little discussion of coupled
circuits may clear up some of the questions.

shown, or in

' - .|. " _l_
Sut iy

Normally we couple two resonant circuits, as
in Fig. 1, at the value of coupling called “‘opti-
mum,” which is the amount of coupling obtained
just before the tuning starts to broaden out and
interlock. The coupling is a factor depending on

Fig. 1—A
foad R is cou-
pled to a tube
through cir-
cuits LpCp and
L.Cs. R can be
connccted in
parallel as
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the mechanical relation of the coils in the two
circuits under consideration, and approaches a
maximum value of 1. In practice, however, a
value of 0.1 is readily obtainable and anything
above about 0.3 becomes difficult with adjacent
coils. With overwound or interwound coils, values
up to 0.7 can be obtained. The value of optimum
coupling is given by the relation

1
V@0

where @, and @, are the primary- and secondary-
ecircuit s, respectively. Since we normally de-
sign our plate tank circuits with a Q of about 12
(see ARRL Handbook), Equation 1 above shows
that, for k, = 0.1 (a practical value, remember)
an antenna-circuit  of over 8 is required. If the
antenna-circuit @ becomes too low, it will require

ko (1)

. F flgl. 2—A
parallel ecircuit,
LJ- > L A, and aB sef‘il:s
s circuit, B. The
¢ EER R geries and paral-
. lel notations are
c derived from the
connection of the

(A) B) resigtance.

a higher value of & to reach k,, and this may be
a physical impossibility. This is the condition
generally described as ‘‘it won’t load up!”’

The Q of the parallel-tuned circuit in Fig. 2-A
at resonance is given by

Q = 2xfCR (2)

where R is the resistance in parallel with the
tuned circuit.

When the resistance R is in serics with the
tuned circuit, as in Fig. 2-B, the equation becomes

{
) = 5CR

If a value of @ = 10 is assumed, and values of
' calculated from Equations 2 and 3 for various
frequencies and values of resistances, a family of
curves is obtained as in Fig. 3. Inspection of these
curves will show the best way to couple one’s flat
line to the transmitter. Suppose, for example, one
is using a 75-ohm line to feed a beam on 29 Me.,
and the line is flat. The 75-ohm lines in Fig. 3
intersect the 29-Mec. line at 740 uufd. for parallel
tuning and at 7.4 uufd. for series tuning. Thus if
one is to couple his 75-ohm line to the final tank
he can connect the line as in Fig. 2-A (the re-
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Fig. 3 — 'I'he capacity necessary for a tank Q of
10 with 50-, 75- or 300-ohm loads, connected in series
or in parallel.

¥

sistance R represents the line) and use a ca~
pacity of 740 uufd. and the small coil necessary
to resonate at 29 Me. (a very small coil, in this
casel), or he can use the series circuit of Fig.
2-B and a capacity of 7.4 pufd., with the corre-
spondingly larger coil required to resonate to
29 Me. with 7.4 upfd.

The curves of Fig. 3 are for an antenna~tank
Q of 10, which is the correct value for a plate
tank-circuit @ of 12 and a coupling factor of
0.09. Tighter coupling will allow the antenna-
circuit @ to be reduced, and less C will be re-
quired for the parallel circuit and more for the
series circuit. An antenna — it should be
“line” — that “won’t load” is the result of
not having adequate Q in the antenna coupling
circuit, and the curves of Fig. 3 can be used as a
starting point for determining the proper circuit
and the approximate L-to-C ratio when coupling
to flat lines. To use the graph, find the intersec-
tion of the resistance-load line with the operating
frequency for hoth series and parallel tuning.
This will give two values of capacity. Select the
more reasonable value of capacity of the two,
and build a coil that will resonate with this
capacity to the operating frequency. Then con-
nect them to the line and you will have no trouble
“loading” the transmitter. If the condenser for
series tuning is selected, then the antenna line
must be connected in series, of course.

A glance at Fig. 3 will also show that if you are
using, for example, a “flat” 75-ohm coaxial line
on 144 Me. but the system loads nicely when you
put a 20-uufd, tuning condenser across the an-
tenna coil, you don’t have a flat line! If the line
were flat, about 150 uufd. would be required for
parallel tuning, and your results would indicate
that your line is presenting a much higher load
than 75 ohms to the antenna coupling circuit or
that the coupling factor is high.

The chart also shows that at 50 Mec. a 300-ohm
line requires about 1.0 ugufd. for series tuning or
100 wufd. for parallel tuning. Since the normal
reaction is not to use a coil large enough to reso-
nate to 50 Me. with 1 uufd. for series tuning, or
to use as much as 100 pufd. for parallel tuning,
it is easy t0 see why 300-ohm lines *‘won’t take
the soup” at 50 Me., and one usually ends up by
jamming a large coupling coil in the final am-
plifier tank when this type of line is used. A small
«opper-tubing coil of 1 or 2 turns and a larger
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condenser for parallel tuning would make the
line “load’’ as it should.

It is hoped that, with the aid of the chart,
more amateurs will realize that series tuning,
with the proper L-to-C ratio, is generally neces-
sary for coupling to low-impedance lines. When
using a series-tuned circuit with coaxial line, it is
advisable to connect the rotor of the condenser to
the outer conductor of the coaxial line. This
junction can then be grounded, if any hand-
capacity effects are observed.

Silent Keps
I’r 1s with deep regret that we record the
passing of these amateurs:
WI1BCF, Vernon R. Brien, Attleboro,
Mass.
W2EPU, Morris W. Stormer, Jamestown,
N.Y.
W2JWH, Frank Altman, jr., Cliffside,
N. J.

W4BNX, L. T. Campbell, Hapeville, Ga.

W4DCC, Henry H. Fincher, Atlanta, Ga.

W5ELS, Henry (. Gotcher, Clarksdale,
Miss.

W6BL, ex-W6HZL and 8AX, Harry E.
Corey, Los Ang¢les, Calif.

W6PZK, Leroy M. Lechner, San Luis
Obispo, Calif.

W8J0O, W8VC, Orson B. Slocum, Ros-
common, Mich.

W9TSJ, Paul F. McDonald, Omaha, Neb.

PZ1AB, Otto Groman, Paramaribo, Suri-
nam,
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JUNE IN REVIEW

Our first report in this column a month ago de-
scribed the preliminary phase of the radio ad-
ministrative conference at Atlantic City, the
process of organizing and shaking down into a
working machine. The weeks of June have con-
stituted the second or working phase of the con-
ference, a steady schedule of grueling committee
meetings. In some of the less controversial por-
tions of the work, steady progress has been made
and some of the committees report themselves
about halfway through their tasks. In the more
difficult fields, such as allocations and the crea-
tion of an international frequency registration
board and the revamping of the CCIR, the work
is much less advanced and the month has pretty
much gone to the cautious development and put-
ting forward of views to be kicked around by the
other countries. Real progress is perhaps scarcely
to be expected until the third or semi-despcrate
phase, which is now only beginning as the pleni-
potentiary conference (to revise the Madrid
Convention) opens on July Ist.

This situation has been particularly true of the
allocation work. There has been great value in the
maneuvers and partial agreements of the past few
weeks, because they have brought points of view
out into the open and have resulted in the elimi-
nation of many extreme proposals and in many
cages have narrowed the ficlds of disagreement.
But, generally speaking, it has to be said that the
allocations group has spent the month of June
chasing its tail in circles in four languages without
getting very far forward. Broadeasting, of course,
has been the outstanding difficulty — broadcast-
ing and its particularly thorny relative, tropical
broadcasting. The divergent philosophies of the
maritime and the nonmaritime nations make an-
other major difficulty. While these differing views
have been thoroughly debated and some adjust-
ments made, no over-all allocation plan has yet
emerged.

With conference documents approaching the
500 figure and formal proposals numbering well
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over 2500, we might as well put on the record a
few more proposals affecting amateurs. Egypt
proposes that there be no 80-meter amateur band,
100 ke. at 40 mcters, 250 ke. at 20, 500 ke. at 15
meters. [{aly requests the elimination of the code
test for 'phone amateurs. The Netherlands ap-
purently favors the maintenance of the 160-meter
band in Europe, at a power of 10 watts, and pro-
poses exclusive allocations for amateurs at 3.5-
3.7, 7-7.15, 14-14.4, 21.25-21.45 and 28-29.7
Me. Netherlands Indies mention that they want
7.2-1.3 for tropical broadcasting. U.S.A. has
amended its proposals to take account of the new
ISM provisions announced by FCC in May,
modifying our 5-kMe. band.

But preliminary proposals have mecant very
little in the face of such widespread divergence of
views, and it is the negotiation in committees
that hascounted. The main allocations committee,
under Sir Stanley Angwin, has had four sub-
committees at work for a month. One has dealt
with the low-frequency end of the spectrum up to
2.85 Mec., with subsubs of its own to work out
compromises on the troublesome question of
navigational aids, and another has tackled the
main problem of 2.85 to 25 Me., again with the
aid of subsubs. Both of these subcommittees have
now reported the extent of their agreements and
have been discharged. A third subcommittee, of
quite different complexion, is still working on
tropical broadcasting and has been going ’round
and ’round for weeks. While most of the confer-
ence seems to regard its ideas as fanciful in the
extreme, with visions of many hundreds of kilo-
cycles exclusively for tropical broadcasting in
addition to the regular assignments of h.f. broad-
casting, the report isn’t in and the issue is by no
means settled yet. Then a fourth subcommittee
is defining the regions of the world in which allo-
cations may differ for frequencies of shorter range.
The American Region has been satisfactorily de-
fined as containing Hawaii.

The June work of greatest interest to amateurs
has occurred in the subcommittee studying 2.85

Some of the delegates at the Atlantic City radio administrative conference pose for a picture before the con-
ference hotel. This is only a small part of the total number of persons engaged in the conference.




A typical committee meeting at
the Atlantic City conference.
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to 25 Me. Originally consisting of but nine coun-
trics, its membership was gradually expanded un-
til it embraced Argentina (speaking for the South
& Central American countries cxcept Chile),
Australia, Canada, Chile, China, France, India,
the Netherlands, Sweden (for the Scandinavian
countries), United Kingdom, U.S.A. and U.S.S.R.
--------- and sometimes Belgium and Mexico. We men-
tioned last month that the work of this group
was taking the form of examining spectrum seg-
ments of a width of about 2 Mc. and making an
initial determination of the requircments for each
of the five main services (aero mobile, amateur,
broadcasting, fixed and maritime mobile) in each
segment. Since these determinations were to be
made independently for each service in each seg-
ment, it was then intended to “pick up the
pieces” for a given segment and see what could
be done toward sandpapering them to fit into the
available kilocycles. It proved impossible to get
the agreements to accomplish this second part of
the job but the requirement figures were gone over
a second time and ‘‘refined,”’ the process also
serving to give some ideas of the amount of each
assignment that would have to be on a world-wide

exclusive basis and the amount that could be -

shared with some other service. There were many
serious disagreements throughout this effort. Al-
though unanimous agreement was found for an
occasional proposed allocation for a particular
service, the “requirements’ of tropical broad-
casting were not yet available and in no event
did the results approach anything that could be
put together to make an allocation ladder. How-
ever, inconclusive as the results are of the 22
three-hoyr meetings of this subcommittee, it did
go over the amateur bands on two occasions, and
in most respects with considerably greater una-
nimity than in the cases of the other services.
"There is therefore a certain validity to the find-
ings it passed along to its parent committee in its
final report:

8.6 Mec.: No agreement was possible. Europe
talked about 100 or 200 ke. and other regions
talked 200 or 300 kc., while the American group
of nations said 500 ke. Regional agreements, dif-
fering in the several regions, were considered the
only possible solution — the same thoughts ap-
plying to other services as well. The United
States took the opportunity to say that while she
would not object to diverse regional agrecements,
she would insist that 35004000 be amateur on
this side.

7 Mec.: The 6-8 Mc. segment was about the
most difficult in the spectrum. Agreement was
had on 325 ke. for maritime mobile, and near-
agreement on 240 ke. for aeronautical mobile.
The requirements for the fixed service varied from
820 to 1000 and averaged about 950, the U.S.
figure. Because of the interest of the countries
outside the American region in an exclusive
broadcasting band in this segment, many were un-
willing to agree to the maintenance of our assign-
ment. It was impossible to come to any compro-
mise figure. France, India and the U.S.S.R. put
themselves down for 150 ke. only. Australia, the
Netherlands, Sweden and the United Kingdom
voted for 200 ke., although Australia and U.K.
said they were willing to consider an additional
allocation on a shared basis. Chile, Argentina for
the other Latin countries, Canada, China and
U.8.A. all insisted on 300. At this point Mexico
repudiated the spokesmanship of Argentina and
proposed that the amateur allocation be made
150 ke., alleging that the 7-Mec. band is not much
used by amateurs in Mexico (!) and that until she
saw what provisions were going to be made for
tropical broadcasting she wanted to retain some
rubber in her commitments. So Mexico was added
to those plumping for 150 ke., in a 13-country
comment on 6-8 Me., and in that form it went to
the main allocations committee.

14 Mec.: On this band there never was disagree-
ment in the subcommittee. Mexico put in her in-
dependent oar only as concerns broadcasting
(although she refused to put down as affirmatively
supporting us) and a figure of 400 ke. for amateur
radio was unanimously reported.

21 Mec.: When this band was first considered,
the T1.S.A. proposed a new amateur assignment
of 500 ke., U.K. proposed that it be 200 ke., and
the other powers suggested figures lying within
this range. No country questioned the desirability
of setting up a new ham band. Eventually a com-
promise figure of 400 ke. was agreed upon, being
prevented from going any higher by adamant
U.K. opposition. On the second examination, a
couple of weeks later, it was found that the pro-
posed target figures for the five services in this
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spectrum segment did not total as much as the’
available space, and the United States conse-
quently proposed that the amatcur figure be
upped to 450 ke., which would bring it up to 21.45
Mec. where a broadeast band currently begins.
UL readily agreed but it was temporarily blocked
by France, the Netherlands and Sweden (for
the Scandinavian bloc). However, a short while
later T.S. agreed to increase a broadcasting
band in this segment, and it then became possible
~— with some adroit help from Canada — to get
the objections removed. Thus the 12 nations
unanimously joined in proposing a new band of
450-ke. width for amateurs.

In the other subcommittee, dealing with the
low end of the spectrum, the portion around
1715-2000 ke. has been found exceedingly difficult
because of problems associated with loran, and
the possibilities of an amateur provision in this
vicinity are still unclear as we write. There seems
to be some possibility of a permissive sharing by
amateurs in Europe at a power of 10 watts. For
the rest of the world the tentative proposal
is that 1800-1900 and 19002000 ke. he two
regional loran bands, and that amateurs, fixed
and mobile, be permitted, on regional arrange-
ments, to share whichever 100 ke. is not used for
loran in that region. Both bands are used for
loran in North America, so that no facilities for
W or VE amateurs are implied by the proposal.

At this stage, in the closing days of June, the
chairman of the allocations committee has begun
1 serier of meetings of the full committee. With
the raw material of agreements, disagreements
and partial agreements generated by the sub-
committees before him as working data, he has
prepared suggested draft allocation tables as
targets for discussion. And are they that! With
almost all of the 71 registered nations participat-

ing, the full-dress allocations debate is beginning
a3 we bring this part of our report to a close for
this month. Progress promises to he more labori-
ous from here on in, with heated battles loom-
ing, but next month there should be definite news.

Other Matters

Regulations: Often postponed for more urgent
matters, the question of the amateur regulations
(Article 8 in your copy of Cairo) has not yet been
reached. There are about 30 proposals for changes,
coming from eight nations. We expect this ques-
tion to be disposed of soon.

Definitions: The difficulty with U.K. we men-
tioned last month was happily resolved by a slight
change in wording, after many conferences and
several cablegrams with London. In & technical
subcommittee the following definition has now
been adopted: “Amateur Service: A service of
self-training, intercommunication and technical
investigations carried on by amateurs, that is, by
duly authorized persons interested in radio tech-
nique solely with a personal aim and without pe-
cuniary interest.” Then the amateur definitions
are to be completed soon by the adoption of one
defining an amateur station simply as A station
in the amateur service.” This outcome being the
1.S. proposal, it is of course quite satisfactory.

Miscellaneous: It has been decided that the
figures 1 and @ may continue to be used in ama-
teur calls. (The argument was over the possi-
hility of confusion, when written, with the letters
IandO.) . . . Thereisashortage of prefix letters
for calls, An unsatisfactory but ingenious proposal
to solve this by the Republic of the Philippines,
and having the backing of many small countries,
would give each country a two-letter prefix
chosen from its own name, resulting in our case
in such calls as USIAAAA. . . . A proposal by

Hamfesting on an international scale — 14 countries are represented in this Atlantic City get-together.
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1I'K. to require licenses for receivers was quickly
defeated. . . . A subsubcommittee is going over
the Q code. . . . It is not at all true, as rumored
on the air, that the U.S.S.R. is all out to get the
amateur. See the Soviet proposals in last QST.
Although their frequency ideas are rather grim
in our lower bands, one of the best speeches in de-
fense of amateur radio at this conference was
made by the U.S.S.R. allocations spokesman.
. . . A new subcommittee is expected to begin
study soon of the spectrum above 25 Mec., which
no one has had time to look at yet.

The backing the U.S. delegation is giving the
amateur at this conference, particularly through
the spokesmanship of Capt. Paul D. Miles on
allocation matters, leaves nothing whatever to be
desired. It is superb.

International Hamfest

The amateurs of Atlantic City and vicinity
are extending their hospitality to the amateurs
on visiting delegations to the international con-
ference. With Larry Norcross, W2PXZ, as liaison,
numerous delegates have visited numerous local
stations and have had many contacts with home.
There are a number of particularly hot stations
in the vicinity and some of the QSOs have been
heautiful demonstrations of amateur prowess.

On the night of June 7th the local gang held an
informal amateur meeting in the recreation room
of St. Paul’'s Methodist Church, with Rev. J.
Stanley Wagg, W2JBF, pastor of the church, as
M.C. Fourteen countries were represented by the
75-or-so amateurs attending and a most interest-
ing time was had in getting acquainted with each
other. Short talks, reporting the status of amateur
radio and bringing greetings from the respective
countries, were made by representatives of Ar-
gentina, China, Cuba, Ecuador, Great Britain,
Mexico, the Netherlands, New Zealand, Norway,
Panama, Switzerland, Uruguay, Venezuela and
the U.S.A. An unusual feature was the presence
of the government administrators of amateur
radio in five countries — Cuba, New Zealand,
Panama, Switzerland and Venezuela - with
good-natured ribbing back and forth with the
hams present. In addition to officials of RSGB
and ARRL, the attendants included K. T. Chu,
C1KT, acting president of the China Amateur
Radio League, from whom the meeting learned
with great interest of the progress of the amateur
movement in that land. The speakers also included
Capt. Bjorn Arnold Rorholt, LA1GA, represent-
ing amateurs of the Scandinavian countries, one
of the few non-British holders of the Distinguished
Service Order, awarded for his sterling communi-
cation accomplishments in the Norwegian under-
ground in liaison with the British in the late
war. W2JBF entertained with amateur magic,
including eating a dozen flashlight bulbs and
“reappearing’”’ them neatly wired in parallel,
while the XYLs conjured up coffeec and cake to
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stimulate the rag-chews and the making of
schedules. A pleasant evening, thanks to the
locals, and a foretaste of the international con-
ventions to which we shall some day grow.

The names of Mr. Chu and Capt. Rorholt, by
the way, have recently been added to the IARU
representation at the conference.

S
25 Years Ago g

this month
I

r[uih: weatherman's pronouncements of torrid
L doings for August, 1922, were not his exclusive
privilege. QST for this same month reported
equally hot developments in the amateur radio
field: the workings of superregencration; Senatore
Marconi visits Dr. Steinmetz of GE; facts on the
new gaseous-type S-tube rectifiers; and c.w. bests
spark in traffic totals for the first time.

We're given the ground-floor approach to
E. H. Armstrong's new invention in the month’s
leading technical article, *“More on Superregen-
eration,” by K. B. Warner and Boyd Phelps. A
number of vague points have been cleared up for
hams, particularly as concerns expected per-
formance in the reception of ’phone and c.w. At
this experimental stage loop antennas are recom-
mended, to cut down on radiation. The search
for additional practical information goes on,
however, stimulated by this QST which an-
nounces a competition among superregenerator
constructors.

“The 3-Tube Rectifier’” — its characteristics,
circuits and features --is discussed in learned
detail by Howard J. Tyzzer’s paper. Articles
further adding to the fund of knowledge of the
rapidly-growing c.w. clan are ‘“Operation of the
Low-Power C.W. Transmitter,” by A. M. Young,
3BEC, “Coils for C.W. Reception,” by the well-
known authority, A. L. Groves, 3BID, A Single-
Circuit Receiver,” by L. W. Austin, and “ Wave
Traps,” by Assistant Editor Boyd Phelps. A
comparison of the operation of hot-wire and
thermocouple indicating devices is presented in
“The Application of Measuring Instruments to
Radio,” an enlightening article by John H.
Miller. New apparatus announced this month
includes Giblin low-distributed-capacity honey-
combs, Jewell meters that read filament current
in up to three stages, the Queens Radio Company
variocoupler, and the Adapt-O-Phone loud-
speaker.

Not all interference to.radiophone listeners is
from amateurs. The commercials and poorly
operated radiophones contribute their share, as is
convincingly proved by 2FZ's article, ¢ Amateur
Interference.” "An insight to WSB, Atlanta,
(icorgia, is provided in this issue by the radin-
phone section.

(Conlinued on page [18)
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ELECTION NOTICE

To All Full Members of the American Radio
Relay League residing in the Atlantic, Dakota,
Delta, Great Lakes, Midwest, Pacific and
Southeastern Divisions:

You arc hereby notified that, in accordance
with the Constitution, an election is about to be
held in each of the above-mentioned divisions to
elect both a member of the ARRL Board of Di-
rectors and an alternate thereto for the 1948-
1949 term. Your attention is invited to §1 of
Article IV of the Constitution, providing for the
government of ARRL by a board of directors;
§2 of Article IV, and By-Law 12, defining their
eligibility ; and By-Laws 13 to 24, providing for the
nomination and election of division directors and
their alternates. Copy of the Constitution & By-
Laws will be mailed to any member upon request.

Voting will take place between October 1 and
November 20, 1947, on ballots that will be mailed
from the headquarters office during the first week
of October. The ballots for each election will list,
in one column, the names of all eligible candidates
nominated for the office of director by Full Mem-
bers of ARRL residing in that division; and, in
another column, a1l those similarly named for the
office of alternate. Each Full Member will indicate
his choice for each office.

Nomination is by petition. Nominating peti-
tions are hereby solicited. Ten or more Full Mem-
bers of the League residing in any one of the
above-named divisions may join in nominating
any eligible Full Member residing in that division
as a candidate for director therefrom, or as a can-
didate for alternate director therefrom. No per-
son may simultaneously be a candidate for both
offices. Inasmuch as all the powers of the dircetor
are transferred to the alternate in the event of the
director’s death or inability to perform his duties,
it 13 of as great importance to name a candidate for
alternate ag it is for director. The following form
for nomination is suggested:

Ezxecutive Committee o
The American Radio Relay League
West Hartford 7, Conn.

We, the undersigned Full Members of the ARRL
residing in the ... ................ Division,
hereby nominate .............. , af ...........
alsonominate ..............,¢0f ... ...,
as a candidate for alternate rizrer{or from this dwz-
ston for the 1948-1949 term.

(Signatures and addresses)
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The signers must be Full Members in good
standing. The nominee must be a Full Member
and must have been both a member of the League
and a licensed radio amateur operator for a con-
tinuous term of at least four years immediately
preceding receipt by the Secretary of his petition
of nomination, except that a lapse of not to exceed
ninety days in the renewal of the operator’s

‘license and a lupse of not to exceed thirty days in

the renewal of membership in the League, at any
expiration of either during the four-year period,
will not disqualify the candidate; provided that
if a candidate’s membership was interrupted by
reason of service in the armed forces of the
United States or Canada between September 1,
1939, and May 3, 1947, he shall not be deemed to
be disqualified so far as concerns continuity of
membership if within those dates he resumed his
League membership within the 90 days following
his release from active military duty. He must be
without commercial radio connections: he may
not be commerecially engaged in the manufacture,
selling or renting of radio apparatus normally
capable of being used in radio communication or
experimentation, nor commercially engaged in
the publication of radio literature intended, in
whole or part, for consumption by licensed radio
amateurs. Further details concerning eligibility
are given in By-Law 12. His complete name and
address should be stated. The same requirements
obtain for alternate as for director. All such peti-
tions must be filed at the headquarters office of
the League in West Hartford, Conn., by noon
EDST of the 20th day of September, 1947. There
ig no limit to the number of petitions that may
be filed on behalf of a given candidate but no
member shall append his signature to more than
one petition for the office of director and one
petition for the office of alternate. To be valid,
a petition must have the signature of at least ten
Full Members in good standing; that is to say,
ten or more Full Members must join in executing
4 single document; a candidate is not nominated
by one petition bearing six valid signatures and
another bearing four. Petitioners are urged to
have an ample number of signatures, since nom-
inators are frequently found not to be Full Mem-
bers in good standing. It is not necessary that a
petition name candidates both for director and
for alternate but members are urged to interest
themselves equally in the two offices.

League members are classified as Full Members
and Associate Members. (Only those possessing
Full Membership may nominate candidates or
stand as candidates; members holding Associate

QST for



Membership are not eligible to either function.
Present directors and alternates for these divi-
sions are as follows: Atlantic Division: director,
Edward G. Raser, W2ZI; alternate, J. Victor
Brotherson, WSBHN. Dakota Division: director,
Tom E. Davis, W@SW; alternate, Harold B.
Love, WOZRT. Delta Division: director, George
S. Acton, W5BMM,; alternate, Eugene H. Tread-
away, W5DKR. Great Lakes Division: director,
Harold C. Bird, WSDPE; alternate, John H.
Brabb, W8SPF. Midwest Division: director, C. A.
Colvin, WPVHR,; alternate, none. Pacific Divi-
sion: director, William A. Ladley, W6RBQ; al-
ternate, Elbert J. Amarantes, W6FBW. South-
eastern Division: director, William C. Shelton,
W4ASR; alternate, William P. Sides, W4AUP.
These elections constitute an important part of
the machinery of self-government of ARRL.
They provide the constitutional opportunity for
members to put the direction of their association
in the hands of representatives of their own
choosing. Full Members are urged to take the
initiative and to file nomination petitions im-

mediately.
For the Board of Directors:
K. B. WARNER,
Secretary
July 1, 1947

420-MC. BAND WIDENED

FCC Order 130-0O of June 11th made imme-
diately available to amateurs the entire band
420-450 Me., of course still subject to the limita-
tion of 50 watts peak antenna power to protect
the altimeter service still operating in that region.

Consider for & moment that a half-wave at
420 Mc. is slightly more than 13 inches —— what
possibilities for beams! The band is reachable
with generally-available tubes and equipment,
and with fairly standard techniques. The lowest-
frequency amateur band sufficient to support
emissions requiring a very large bandwidth, 420
Mec. is consequently the first, as we go up the scale
of frequency, in which television is permitted. In
its new width, the band provides not only plenty
of room for u.h.f. enthusiasts-but also a happy
hunting ground for television experimenters.

CHANGES IN CANADIAN REGS

Canada changes its regulations but once a year,
generally speaking, printing the new rules on the
back of licenses issued April 1st. This year finds
numerous changes of practical import to VE
hams.

'Phone may no longer be used on ten meters
below 28,200 ke., the lower 200 ke. now being re-
served for Al. Similarly, 27,185 to 27,245 ke. is
restricted for c.w. —- and also i.c.w. Stability re-
quirements have been extended through 54 Me.,
so that modulated oscillators will disappear from
6 meters. Frequency-modulation techniques are
now permitted on 27.395-27.455, 29.5-29.7, 52.5-
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INCREASE IN DUES

o Effective July 1st, ARRL membership
dues in both the United States and Can-
ada were increased fifty cents a year, by
action of the Board of Directors, and
apply to both full and associate member-
ships. Dues, including subscriptions to
QST, are now as follows: In the United
States & Possessions, $3 a year. In the
Dominion of Canada, $3.50 a year. In all
other countries, $1 a year. In the special
case of ‘‘family memberships’® in the
United States and Canada, without
QST, as limited by By-Law 4, $1 a year.

54 Me. and all higher-frequency bands.

But perhaps most interesting is the new proce-
dure concerning privileges available to new li-
censees. A new amateur may not use 'phone on
any band below 30 Mec. until after six months of
experience with ¢.w. below 30 Mec., at which time
he may use 'phone on the assigned portions of 10
and 11 meters. After one year of license tenure,
the amateur may take the advanced ’phone ex-
amination, plus a 15-w.p.m. code test, to obtain
permission to use the 75- and 20-meter 'phone
bands. Of course, & new amateur may use any
permitted type of emission above 50 Me., but he
may not use ’phone below 30 Mec. without com-
plying with the low-frequency c.w. experience or
cxamination requirements, regardless of the
amount of time he may have spent above 30 Mec.

TELEVISION INTERFERENCE

In an attempt to solve some of the problems of
interference being caused television broadcasting
by the fixed and mobile services, and amateurs,
FCC held an informal engineering conference in
Washington on June 10th and 11th. Practically
all users of the frequencies between 42 and 88 Me.
had representatives in attendance, and Technical
Director George Grammer and Robert Morris,
W2LV, appeared on behalf of the League and the
amateur service.

Data presented at the meeting both by the
Commission’s staff and by industry representa-
tives indicated that it was impossible to continue
successfully shared use of television channels by
fixed and mobile services; the adjacent-channel
interference is simply too great and, because of
the very nature of television receivers, practically
impossible of solution.

The League’s statement was simple but force-
ful: that it is a mistake to assign any kind of
broadcast service to channels which are harmonics
of amateur bands — because there are so many
amateurs interference in metropolitan areas is
bound to result, and in the present state of the art
no amount of engineering can completely elimi-

(Continued on page 118)
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An Electronic Multicircuit Breaker

Simple Overload Protection for Transmitting Gear

BY G. D. HANCHETT, JR.,* W2YM

e Amateurs in general seldom give even
slight consideration to automatic over-
load protection for their transmitting
cquipment. And yet it would be ex-
pected that such devices should pay
dividends to hams most of all, because
it is their well-known habit to run
equipment at maximum ratings as a
minimum, in contrast to the more con-
servative practices in commercial in-
stallations. The system described here
by W2YM is simple and easily under-
stood and yet not so expensive and dif-
ficult to build as to offset the protection
it provides. Furthermore, it ought to be
an interesting departure from the usual
type of constructional job—an ideal
summer project.

HE problem of protecting ham transmitting
gear has confronted amateurs for many
years. The failure of a circuit component
may result in costly damage to tubes or equip-
ment, to say nothing of valuable time lost in
checking, trouble-shooting and repair work. The
problem becomes more important the larger the
transmitter and the more efficiently it performs.

There are several well-known methods avail-
able for protecting transmitting tubes and equip-
ment, but they have certain disadvantages.
Fuses, for instance, are not very reliable and, for
high-voltage protection, are relatively expensive.
Magnetic circuit breakers, while ordinarily
superior to fuses, are quite expensive when a
number of circuits have to be protected.

This article describes a method of using elec-
tron tubes to accomplish ecircuit protection.
Besides being reliable, easy to operate, and
relatively inexpensive, an important advantage of
the electronic circuit breaker is that many inde-

*c/o Application Eng. Lab., Tube Department, RCA-
Victor Div., Radio Corporation of America, Harrison, N. J.

pendent circuits can be protected simultaneously
by the same breaker. In addition, resetting the
breaker is accomplished by merely opening a
conveniently-located switch. 1f for any reason
the circuit fault has not cleared, the breaker will
immediately throw out again when the power to
the transmitter is reapplied. An additional
feature which may save considerable trouble-
shooting time is the fact that panel lamps are
used to indicate which circuit caused the breaker
to operate.

The “brain” of the electronic multicircuit
breaker is the 2D21 or 2050 thyratron. These
tubes, designed for relay applications, are useful
because for any specific shield-grid voltage and
positive anode voltage, there is a critical value of
control-grid voltage that determines whether
the tube stays cut off or whether it is triggered
and conducts with d.c. voltage on the anode.
Once the tube is triggered, it continues to conduct
independently of subsequent normal values of
control-grid voltage. It is a property of thyratrons
that once the gas content is ionized, conduction
may be stopped by removing the anode voltage.

Circuit Discusgsion

The circuit of the complete electronic multi-
circuit breaker is given in Fig. 1. In this circuit,
the trigger voltage for the thyratron is obtained
from the cathode-return circuit of the stage to be
protected. A resistor combination, Rs and R, is
inserted in the circuit so that if the current in-
creases, the voltage drop across Rs and the con-
trol-grid voltage of the thyratron will also in-
crease. By proper adjustment of £5and by proper
selection of shield-grid and anode potentials, any
increase in cwrrent through Rs that exceeds a
preset value will trigger the thyratron and cause
it to conduct. When the tube draws current,
relay Ry operates and opens the circuit to the
primaries of the high-voltage transformers of the
transmitter.

To insure fast uction, the initial relay current
is augmented by about 50 per cent through the

¢

Front view of the
completed circuit
bhreaker.

¢
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Fig. 1 — A schematic diagram of an electronic multi circuit breaker. The dash line indicates the point to which
additional tubes are connected when additional circuits are required.

C1 — 50-ufd. 50-volt electrolytic.

Ca — 20-ufd. 450-volt electrolytic.
(3 — 100-pufd. 300-volt mica.

R1 — 2500 ohms, 10 watts.

Rz — 10,000 ohms, 25 watts.

R3 — 200 ohms, 2 watts.

R4 — 0.1-megohm, !4 watt.

Rs — 50-ohm poteutlometer. 1 watt.

use of a capacitor, Cs, charged through a resistor,
Ry, in series with the plate supply. Upon the
ionization of the thyratron, the energy in this
capacitor is discharged through the relay coil,
augmenting the plate supply and thereby causing
faster action. After this initial charge has sub-
sided, however, only normal relay current will
flow, because it is limited by the resistance of R,
and the panel lamp in series. Tests show that the
breaker action is fast enough in most cuases so
that the pointer of a meter connected in the plate
circuit of the stage to be protected will not reach
the full-scale deflection stop even on a dead
short-circuit.

The electronic circuit breaker diagrammed in
Fig. 1 is designed for the protection of three
stages and, in the particular transmitter used,
these are the buffer, modulated amplifier, and
modulator stages. The triggering voltage for
each thyratron is obtained from the drop across
Kg in combination with the potentiometer Rs. Rg

should be large enough in resistance to produce a-

drop of about two volts at the minimum current
desired for relay drop-out. The circuit can be
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Re — 10 ohms, 10 watts.

Ry — Double-break normally-closed relay, 30-amp.
contacts.

I —115-volt 6-watt Mazda lamp.

81— S.p.s.t., 12 amp.

S2 — Plate-power switch, d.p.s.t., 12 amp.

'I' — 600 volts c.t., 50 ma.; 6.3 v., 2.5 a.

adjusted for heavier currents than this value by
means of potentiometer fs. In Fig. 1 the value of
Rg is ten ohms. This value allows a minimum
drop-out current of approximately 200 milliam-
peres.

In the electronic multicircuit breaker, the
switch, Ss, serves two purposes. One pole of this
double-pole switch is used for a power control;
the other pole is connected in series with the
anodes of the thyratrons. If any one of the
thyratrons conducts, the relay coil will be ener-
gized, opening the primary circuits to all plate
transformers and therefore removing plate
voltage from the transmitter. In order to reset
the breaker, the plate-power control switch Sp is
turned to the “‘off”’ position. In this position the
anode circuit of the thyratrons is open, allowing
the triggered tube to deionize. Throwing the
plate power-control switch, S, back to ‘‘on”
position reconnects the d.<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>