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AMATEURY S
HANDBQDI( The New Tenth Edztion

el R ADIO AMATEUR'S HANDBOOK

Radio Communication

The Radio Amateur's
Handbook was first pub-
lished in the fall of 1926.
Since that time nine subsequent
editions have been published and
over 175,000 copies have been sold.
This latest edition is much better than
ever before. Necessary changes and addi-
tions have been made to bring the book up
to the minute. We believe that The Radio
Amateur's Handbook is the most valuable book
which any amateur or experimenter could own. lts
chapter headings will give an idea of the thoroughness
with which the subject is covered. They are: “The Story
of Amateur Radio”; "' Getting Started"’; *‘Electrical Funda-
mentals”; “Radio Fundamentals"; “Receivers'; *‘Frequency
Meters and Monitors'; *Planning and Building Transmitters'';
“Radiotelephony"; “Ultra-High Frequency Work"; #Power
Supply”; “Keying and Interference Elimination'; *'Antennas';
**Assembling the Station'; *The A.R.R.L. Communications Depart-
ment"'; "'Operating a Station'’; and **Message Handling."* These chapters
each occupy from seven to thirty pages. Each subject is treated in.a thorough
manner. In addition there is an appendix containing a fund of useful data.
Then there is an index occupying four pages, by which the valuable information
contained in the book is made available. This is a particularly important point and
has been compiled and cross-indexed with great care and thought. The book starts at
the beginning and tells what an amateur is, what the League is, what amateur radio is,
how to become an amateur, how to learn the code, how to understand what you hear, how
to get your licenses, how to build a simple station, how to build a better station, how to oper-
ate your station, how the A.R.R.L. works, how to handle traffic, how to conduct experiments
and make measurements, and a multitude of things too numerous to mention. The Tenth Edition
contains entirely new chapters on ultra-high frequency work and on station assembly. lts chapters on
electrical and radio fundamentals have been entirely re-written to provide the clearest and most accurate
possible treatment of elementary principles. Then, the remaining chapters have all been revised in the
light of recent technical advances. New receivers, frequency meters and transmitters are described and a
wealth of new information has been added all through the book. In wealth of treatment and profusity of illus-
tration the Handbook is a big book. Printed in usual textbook style it would bulk 500 pages and cost at least $4, but
its publication in the familiar QST format makes for handiness and enables its distribution at a very moderate cost.

One Dollar — Postpaid Anywhere

The American Radio Relay League, Inc.
| WEST HARTFORD, CONNECTICUT




You Must Know .

led THEMA'TICS

To Succeed in Radio Today

YOUR JOB
INSURANCE
Jor only $7.65 in
easy payments

Ths, Caleulus

Thordhe Practicat Mo

A4
Complete
Course and
Reference
Work on
Mathematics
in These Four
Inexpensive
Books

Starting from the first simple principles, these interest-
ing books take you, by eusy stages, into detailed ap-
plications of higher mathematics. Each step is clearly
explained and is followed directly by sample problems
and answers. There are, in addition, interesting practice
problems with answers.

4 Volumes — 1240 Pages — Illustrated

ARITHEMETIC FOR THE PRACTICAL MAN
ALGEBRA FOR THE PRACTICAL MAN
‘I RIGONOMETRY FOR THE PRACTICAL MAN
CALCULUS FOR THE PRACTICAL MAN

Send No Money
EXAMINE THESE BOOKS FOR 10 DAYS FREE

Get these books on approval and see for yourself how much
interest and enjoyment you will have while getting this
valuable dollars-and-cents training. The coupon at the right
brings you the four books for 10 days' free trial. After 10
days return the books to us without obligation, or send us

the small down payment of $1.65 — balance in three

monthly payments of $2.00 each (S5 per cent. discount for
Cash). .

Untrained Men Must Go. There Are Jobs and
Contracts Today Only for Trained Men— Men Whose Work
Is Solidly Based on Knowledge of Mathematics

Without specialized training, the average radio man today is ‘‘on the spot.”” Employers

can afford to hire and keep only thoroughly qualified men. They are selecting the

key men to carry on now and to advance to more important positions when their
organizations are again expanded. The most effective way to protect your present job and
insure your future success in radio is to learn the most necessary of all practical subjects—
mathematics. A knowledge of mathematics is constantly needed by the service man, the
factory man, and the engineer. It is the language and the principal tool of all science and
of all business or industry based on science. You need mathematics to solve every technical
problem; to be able to assume executive responsibility; to improve, speed up, and check
on your work and the work of others. Such basic training is quickly recognized and gladly
paid for. You are automatically singled out from the crowd and given preference whether
it is a matter of a job, a promotion, or a contract for work.

Now— Mathematics Self-Taught
Easily, Quickly, Inexpensively!

You do not have to go back to school or college to get a mathematics education. Nor do you
need to pay for an expensive correspondence course, You can now master the subject by a
tethod that is simpler, shorter, and cheaper than any other method devised. An expert who.
has been instructing practical men all his life has prepared an extremely interesting group
of books which at last removes the mystery of mathematics and makes it possible for you
to apply it immediately to your own work.

ATHEMATIC

FOR SELF STUDY

by J. E. Thompson, B.S. in E.E., A.M., Dept. of Mathematics,
Pratt Institute, Brooklyn

These books start right from the beginning with a review of arithmetic
that gives you many short-cuts and ‘‘trick’’ methods of calculation that
¢lip hours from your working time. Then they go right into higher
mathematics, and you are surprised to see how clear it is when an
expert explaing it for you. As you go along, you see more and more how
you can apply mathematics.to your own work — how you can easily
solve problems that you once had to let someone higher up do for you.
In a short time you will be tackling with confidence even the most
difficult problems. And then you will realize how much your knowledge
of mathematics has accomplished for you.

An Expert Gives You These
Simplified Methods

Mr. Thompson, the author of mese books, is not an ordinary teacher of
mathematics. He has had many years’ experience in giving students the kind
of mathemaucal training they need in practical work. He presents each
practical method and lf-mblam in the clearest and simplest way. He gets
right down to the ki of information that you need in your daily work.
Louk up any mathematical problem that puzzles you and see how quickly
you get the solution in these books.

MAIL THIS COUPON

L L L ELLLLLLELLLEELLLLLELELELL L)

1
I D. VAN NOSTRAND (0., INC. i
: 250 Fourth Ave., New York ]
§ Send me MATHEMATICS FOR SELF STUDY in 4 volumes, :
g Within 10 days I will either return the books or send you $1.65 '
g asfirst payment and $2.00 per month for 3 months — total $7.65.
g (5 per cent, discount for cash.) QST 2-33) H
1
BONGme. ..o i et e e :
1
B O Address. .o on oo i it e e e :
z ,
R Gy and SIale. .. ..o ert e e e :
1
N Business Connection...........oovuivinineneenannnn e :
1 I
g Reference............ccoiiiiiiiiiiiiiien, e ceeeee g
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Compare the Performance
of ‘these Two Recelvers L
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This Receiver Has
Ordinary Volume Control
NO Tone Compensation

From the upper curves (No. 1), it is obvious
that with the conventional type of audio level
volume control, all frequencies are attenuated
equally when the volume is reduced. Owing to
the characteristics of the ear, this results in an
unequal change in loudness of tones, as shown in
the lower curves (No. 2). These curves show that
the low and extremely high frequency tones are
reduced in loudness as compared with the middle
register. This makes the set sound thin and un-
satisfactory except when operating at high levels.
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== This Receiver Has

Bradleyometer Volume Control
WITH Tone Compensation

From the upper curves (No. 3), showing results
with the Tapped Bradleyometer connected as
shown in the lower diagram, it is obvious that all
frequencies are not attenuated equally when the
volume is reduced. This results in an equal change
in loudness of all tones as shown by the lower
curves (No. 4). By using tone compensation, made
possible with the Tapped Bradleyometer, an out-
standing improvement in reproduction at low
levelsis achieved.Investigate the TappedBradley-
ometer by writing for further details, today.

ALLEN BRADLEY COMPANY, 108 W. Greenfield Ave., Milwaukee, Wisconsin

Manufacturers of Bradleyunits, Bradley Suppressors,
apd a complete line of industrial control apparatus
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;
s Wone Better !

Whether you’re using a special transmitting job or a tiny
Balancet, the name Cardwell is your assurance that it is the
Jinest condenser obtainable.

You will find Cardwells wherever Performance and Dependa-
_bility are the prime factors.

Cardwell receiving condensers, and Cardwell transmitting
condensers for broadcasting, commercial and Amateur sta-
tions, for aircraft installations and portable sets, have won —
and kept — the confidence of engineers and Amateurs the
world over and have been, for more than a decade, truly

“THE STANDARD OF COMPARISON.”” Send for literature.

* For those who prefer it, Mycalex insulation can be furnished on any Cardwecll condenser
at a small extra charge.

THE ALLEN D. CARDWELL MFG. CORPORATION
83 PROSPECT STREET .« « « BROOKLYN, NEW YORK

Any reliable supplier should cooperate with you to enable you to get what

vou want. He can get CARDWELLS for you if he does not keep them in

stock. Get what you want—insist on CARDWELLS. Order direct from us
if your dealer will not supply or let us tell you where you may buy.
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Kastern Pennsylvania
Maryland-Delaware-District
ot Columbia
Southern New Jersey

estern New York
Western Pennsylvania

Illinois
Indiana
Kentucky
Michigan*
COihio
Wisconsin

North Dakota
South Dakota
Northern Minnesota
Southern Minnesota

Arkansas
Louisiana
Mississippi
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Eastern New York
N. Y. C. & Long island
Northern New Jersey

Towa
Kuansas |
Missouri
Nebraska

Counnecticut
Maine
Eastern Massachusetts
Western Massachusetts
New Hampshire
R hode Island

ermont

Alaska
Idaho
Montana
Iregon

Washington

Hawaii

Nevada

T.0s Angeles

Santa Clara Valley
ast Bay

Han }‘ranmscn

Sacramento Valley *

Arizona

Philippines*

San Diego

San Joaquin Valley

North Carolina
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West Virginia
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Alabama
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Western Florida
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Iale-of -Pines-Porto Rico-
Virgin Islands

Northern Texas
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Southern ‘I'exas
New Mexico

Maritime
Ontario
Quebect

\lberta .
British Columbia

Manitoba*
Saskatchewan

Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT, A. R. R. L.

TLANTIC DIVISION

210 Main St.

2305 N. Pulaski St.
412 2nd Ave.

213 Hickok Ave.

R. F. D. 3, Eicher Rd.

6618 West 34th St.
1321 Spruce St.
P (). Box 359
553 E, R.obmwuod Ave.
’ 073 \’Vest 82}1

313 First Ave. S.

Koute 1 Box 270
415 Grand St.

4017 West 10th St.
1624 Allen Ave.
1013 Bratton St.

. . Box 173

1080 Helderberz Ave,
112-37 175th P
28 Ampere Parkwav

ox 27
305 Western Ave.
300 Sixth St.
Green St.

10 Merrill Rd.

16 Mercier St.
33 Cortland St.
& Sullivan St.
25 Phillips St.
41 Beacon St.

301
1011 East Jefferson St.

4835 N. Ambherst St.
1921 Atlantic St.

Pearl City
1151 Buena Vista Ave.
gmi 903

1434 East Madison St.
714 Tennessee

4101 Hamilton St.

R. 6, Box 425

23()3 Clark Ave.
817 Montrose Ave.
1“6 Washington Ave.

1176 (aylord St.
4 E. 2nd North St.

1066 Waverly St.
329 East Kirst St.
1517 East Brainard St.

668 Cooledge Ave., N.E.

1614 St. Louis Ave.
iIst Baloon Co.

Ave. Q
420 West Lead Ave.
69 Dublin St.
258 Egcrton St.

4334 Westmount Ave.

10806 125th St.
4568 Blenheim St.

284 Marion St.
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wsbhse IDon farrell
WECUG (% H. Grossarth
,ENTRAL DIVISION
WOWR Fred J. Hi
WOTE Arthur L. Braun
WI0X Carl L. PHumm
W8DYH Kenneth K. Conroy
W&RBAH Harry A. Tummonds
WOFSS Harold H. Kurth 2550
DAKOTA DIVISION
WIDNGS-IFW  'Wm, Langer
WIODKL C. B. Miller
Wonono Falmer Andersen
WYE} Norman Beck
DELTA DIVISION
‘WSABI H. E. Velte
WSW. W. J. Wilkinson, Jr.
WSAZV \Vllham G.. Bodker
W4AFM K. F. Purdy
HUDSON DIVISION
W2LU Robert K. Haight
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2CO Walter A. (,obb
MIDWEST DIVISION
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W7AYH Charles R’ [’hrapp
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W7ABZ Raymond L. Cummins
W7RT John P. Gruble
PACIFIC DIVISION
K6COG . D. S
WG6EAD Ixeston L Rams&y
W6HT H. E. Nahmens
W6AMM Bruce Stone
W6zZM S. C. Houston
V6WB (‘ . Bane
feo. L. ‘Woodington
WGBJ' F WGOC Ernest Mendoza
A Newton E. Thompson
WbEOP Harry A. Ambler
W6DZN . H. Lavender
ROANOKE DIVISION
W4DW
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ROCKY MOUNTAIN DIVISION
WOBTO R. Becker
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WANN Rayv Atkinson |
W4Ms Edward J. Collins
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WEST GULYF DIVISION
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(,)(VF£LC DIVISION
VE2AP I. C. Sta
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VESAL J. K. Cavalsky
PRAIRIE DIVISION
VE4GC Reg. Strong
VE4EL Wilfred Skaife

2040 McTavish St.

Pennsburg

Raltimore, Md.

Haddon Heights

Syracuse

Emsworth, Bellevue,
Pa.

Berwyn
Indianapolis
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Detroit
Cleveland
Milwaukee

Jamestown
Redfield
Duluth

Winona

Little Rock
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Jackson
Kingsport
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St. Albans, L. I.

East Orange

Salix
Topeka
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Barre
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San Francisco
North Sacramento
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* Officials appointed to act until the membership of the Section choose permanent SCCM's by nomination and election,
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EV ER hear of “‘nippers’’? It's a British expression — some of us Americans may need
enlightenment. A nipper, be it known, is a cub -~ a beginner — a neophyte. Yet,
to us, the word has always conveyed an atmosphere of verve and enthusiasm and youth-
ful zest that isn’t present in any of the other almost-synonymous terms. We've liked the
word, for that reason, when we think of beginning amateurs. Brand-new amateurs.
Young and hopeful ones. Nippers . . . egad!

Well, what we really want to get at is the idea of being courteous to beginners. Every
once in a while, you know, some nipper writes us a letter filled with gratitude and a
love of the world in general. In practically every case the reason behind the letter — and
the feeling — is that said nipper has just started in the amateur game, had worked some
well-known station, and that-the OM of the w.k. station had been considerate and kind
to the nipper. Invariably, such an experience causes the heart of the nipper to overtlow
with love of his fellow-amateur, and from that time on all amateurs are the salt of the
earth.

Such a letter drifted in here a few days ago, and it reminded us that when we stop to
think of it our own beginnings were similar. We lived in Washington, then, and our
first halting steps as an amateur were with a half-inch spark coil. It is, perhaps, needless
to say that this was many years ago -— more than we begin to like to contemplate. But
we got on the air, finally — somewhat nervous, decidedly self-conscious, more than a
little doubting our ability to become an amateur at all. An initial rebuff would have sent
us back to silence for another six months or year; a slight boost would raise us to the
heights. After all, when one breaks into the game, gets on the air for the first time, all
other amateurs seem part of a glorious brotherhood, with ourselves the sole outsider,
hesitantly going about the business of seeing if we, too, can enter the charmed circle.
Every amateur, already on the air, is to our minds an accredited representative of the
whole group, and speaking for it. An unpleasant experience with the first station we
work, and it is not unlikely we will go away from there disillusioned, hating all amateurs.

We went on the air one afternoon. We didn't dare call another station. So we decided
on a2 CQ, having a sneaking idea in the back of our head that this was a safe and cautious
way to go at it. We could always pretend to have missed a reply, if the fellow behind it
seemed too fast for us. We CQ’d . . . and then, to our utter dismay, an almost imme-
diate answer boomed out from the crashing rotary of 3—, an amateur who sat in the
seats of the mighty, one of the foremost stations in the country. Pretend not to have
heard him? Impossible — he lived on the other side of the same town! There was only
one thing to do and with shaking and clammy hand and the sweat of despair on our
brow we did it; we acknowledged the reply and, deciding to have it over with as quickly
as possible, stuttered on to say we were having our first QSO as an amateur. Then we
sat back, waiting for the axe to fall, waiting miserably for the tetse sign-off that would
indicate we were too small fry to bother with.

Ah, what a beautiful world it is, after all. And what a pleasant day that particular
day was. We still remember it. For 3— came back, slowly and patiently, and asked us
where we lived, welcomed us on the air and for half an hour kept pace with our plodding
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efforts, telling us about a club where most of the real amateurs went, inviting us over to
his shack (we never had the nerve to take him up on it, but the mere invitation was
enough), encouraging us in innumerable small ways and finally signing off with warm
good wishes. It was too much for us. Amateur station “*AB’’" (circz 1913) then and there
went off the ether for the rest of the day, and we had to rush upstairs to tell the folks
all about it and what a fine thing amateur radio was, and what great fellows amateurs
were . . . all amateurs! It is one of the twists of fate that we never again worked 3—
or even met him personally, but if he were to walk in the office while we are writing
this we know we'd still feel that personal friendship toward him which was engraved
so deeply twenty years ago.

An exaggerated account, ot a unique experlencer We think not. The letters we get
nowadays prove such things still go on. And it is within the power of every one of us
aow on the air to hand out similar encouragement to such new hams as we may work
tonight, or tomorrow, or next week. It takes but a few moments to buck up the new-
comer, to show him a helping hand, ‘md welcome him into the fraternity. 1t costs us
but little, and the returns in goodw1ll are 'way out of proportion to the effort expended.

Now that January has come and gone, and we've broken all the usual resolutions we
made — and expected to break - it might not be a bad idea to make a couple that will
stick. And for us amateurs, it seems to us that one of the first might well be a determina-
tion to be tolerant with the stumblings of the beginner, to give a welcoming hand to the

nippers of amateur radio.

A. L. B.

More 28-mc. Tests!

Saturday, February 11th, 1400 Greenwich (9 a.m.,
E.S.T.) to Sunday, February 12th, 2000
(Greenwich (3 p.m., E.S.T.).

Saturday, February 18th (9 a.m.) to Sunday,
February 19th (3 p.m.).

Saturday, February 25th (9 a.m.) to Sunday,
February 26th (3 p.m.).

Saturday, March 4th (9 a.m.) to Sunday, March
5th (3 p.m.).

We are advised by radio (VK2FQ via VK3RJ
and W2CIN) that the Association of Radio Ama-
teurs N.S.W. will conduct a 28-mec. contest on
these dates — assuring us of the excellent possi-
bilities of two-way 28-mc. communication occur-
ring on these dates, providing propagation condi-
tions permit.

‘W2JN is now listening on 28 me. each Saturday
and Sunday, 9 to 11 a.m.,, E.S.T. W6FPU,
W2ACN and W2ALW are similarly covering the
band at this same time. VE2CX has 20 watts
output on 28,360 ke. In the last tests W6CAL
heard W9DZX at 10.50 a.m., P.S.T., December

19th — the best 28-mc. DX reported in Decem-
ber ‘32! WIOGFZ got a letter from PAQPAPX, who
worked HAF4D on 28 me. last summer. G5FV
transmits on 28 me., 1400-1800 Greenwich,
Saturday and Sunday through February. W8TI
will be on in these same periods, transmitting on
28 me. and listening for replies on 14 me. W9FUR
had a '52 going throughout the December tests
. he also moves to keep pegging away at it
throughout the spring. WOFLH (20 miles) was
heard R6 —two ’'10s. WI1ZJ arranged some
28-me.  schedules with W9DZX. W2AGX,
W2BPY, WICGY, W7TS, W7VG and W4ZH
were among the listeners throughout the Decem-
ber tests. W6CD-SO is planning to get in the
swim on the next 28-me. tests.
5MP writes that he worked three different
European countries on 28 me. during last July
and August, and has been very active on this band
during December 1932 (65 watts input P.P.
T.P.T.G. using 4/2 wave semi-vertical antenna).
He believes propagation conditions will become
more favorable in the Northern hemisphere us
our spring and summer approach again.

Station Licenses Extended

For some time past the League has recommended to the Federal Radio Commission that amateur station li-
censes be issued f or two-year terms instead of one. In the interests of administrative economy the Commission has
now seen our two and raised us one. Effective January 6th every existing amateur station license was automati-
cally extended two additional years from its stated expiration date, and all new station licenses issued after that
date ure to be for a term of three years. Both operator and station licenses are now issued for three-year terms.
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The Madrid Conference

Amateur Representatives Successful as Fourteen-Weeks” Meeting Continues

All Amateqr Bands

By K. B. Warner, Secretary, .A.R.U. and AR.R.L.

ADRID" is over. Amateur frequency

M hands have been preserved unchanged.

(General regs remain substantially the

same. The communications world recognizes the

amateur as an accepted part of the radio picture.
The job is done, and A.R.R.L. did it!

This thing which hung over us like a dark cloud
for so long a time has been met and dissipated:
we are on the books for another five vears and
with a securer status than ever before. This con-
ference, the plans for which absorbed our time
and attention for months — even vears — back,
has come and gone, and the result is a clean-cut
amateur victory. A.R.R.L. methods of planning
and doing things have been put to the supreme
test und have corne home with the kilocyeles.
Although I as perhaps shouldn’t am saying it,
there was never a task successfully done that so
well illustrated the soundness of A.R.R.L.
preachments ubout how to do things in amatéur
radio: by hard work, knowing what you are doing,
steadfastly maintaining high standards. Nor have
we ever been quite so thoroughly convinced that
if the ideas of some

work done was prodigious; the amount of talking
done was unbelievable; the printed documents
are to be measured only in terms of boxcarloads.
The meetings were held in a building known as
the Ancient Palace of the Senate. The “ancient”
part of it is quite accurate but the word ““palace’
is very misleading; however, it sufficed. The
plenary assemblies were held in the main chamber
in this edifice, a room the arrangement and trap-
pings of which caused it to look curiously like
Gil’s sketch in our Madrid article of a year ago,
a sketch which was intended, by the way, to show
what a conference was not like. Hi!

This was the scene to which the A.R.R.L.
Board of Directors sent Paul M. Segal, our gen-
eral counsel, and me. We sailed in middle August
on the same steamer that bore the United States
delegation and some of the American commercial
people, to a total, counting wives and children, of
fifty-three souls, as they become known when on
shipboard. The radio delegates were headed by
Judge Eugene Sykes, acting chairman of the
F.R.C., and consisted in addition of Dr. C. B.

Jolliffe, chief engi-

of our well-meaning
but inexperienced
membership had
been followed,ama-
teur radio would
have come clatter-
ing down about our
earginone profound
mess.

This was a world-
wide eommunica-
tions conference.
There weresevent.y-
seven different gov-
srnments repre-
sented and nearly a
hundred interna-
tional ussociations and operating companies,
with a total attendance of about six hundred
persons. The meetings ran from September 3d to
December 10th, fourteen weeks with Columbus
Day as the only holiday. It was big and it lasted
an awfully long time. Excessive oratory caused it
to last much longer than it should, but in any
event it would have been one of the biggest and
most important world conferences. The amount of

MADRID BOUND!

Fifty-three members of the American party onthe S. S. “President
Roosevelt’’ sailing from New York.

neer of the com-
mission, Dr. Irvin
Stewart of the De-
partment of State,
and Mr. Walter
Lichtenstein, of
Chicago, represent-
ing the users of
coded language.
These four, with
Major Wm. F.
Freidman of the
" Department of
War, were also del-
egates to the tele-
graph conference.
Then there were
seven technical advisers from various government
departments, three delegation secretaries and a
treasurer, half a dozen interpreters and translat-
ors, and a dozen stenographers and clerks. Re-
sides the delegation there were about twenty-five
representatives of private American interests in
attendance at the conference, with the grand
total of Americans present in Madrid reaching
perhaps a hundred — enough to found a colony!
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On the Madrid train out of Paris Segal and 1
were the only radio Americans but the German
and Dutch delegations were aboard and soon we
were greeting old friends from previous con-
ferences. We had a letter from the Spanish em-
hassy at Washington, identifying us as radio big-
shots, and when we rexsched the border this letter

I.A.R.U. along with Mr. Arthur E. Watts, vice-
president of the Radio Society of Great Britain,
and Mr. Miguel Mova, president of Asociacién
E.A.R. The latter is now inactive in amateur
circles and took no part in the conference but Mr.
‘Watts came over in middle September to repre-
sent his society, and most actively and helpfully

agsociated himself with our work for a

- -d';} %

secured for us the courtesy of the Spanish cus-
toms. Soon we had transferred to the Spanish
train and were ready for the last lap to Madrid.
Then we found out how important we really
were: We heard the customs agent advising the
train conductor that he had a precious cargo that
night, in fact the official delegations of Germany,
the Netherlands, and the United States of Amer-
ica! . . . Shepherding twenty pieces of luggage
all over the European landscape, Segal and I duly
arrived in Madrid, where we were met by a group
of Spanish hams from Red Espuiiola, the uctive
Spanish society. The American delegation
opened offices in the Palace Hotel and set up
what looked like a miniature Federal Radio Com-
mission occupying sixteen rooms, which were
soon the scene of fiendish activity, with delegates
und technical advisers poring over documents,
translators chanting bad French into worse Eng-
lish, eclectric mimeograph machines clanking
away day and night, typewriters clack-clacking,
and messenger boys scurrying along the corridor.
There was also a big conference room, with red-
plush-covered tables and gilt chairs, where sev-
eral times a week the whole American crew would
meet for battle conference. Paul and I opened
Ham Headquarters in the same hotel, unlimbered
our portable typewriters, stuck up our charts,
arranged our files, hung out a sign, and were all
set for action. For the next eight weeks that office
was a busy place and many an amateur pow-wow
was held there. In addition to representing
ARRL. I had the honor of representing

THE PLENARY ASSEMBLY OF THE CONFERENCE
In the main hall of the Ancient Palace of the Senate at Madrid.

fortnight. This was the period of the ini-
tial formulation of attitudes, and Mr.
Watts did a splendid piece of work not
only a8 a general collaborator in the am-
ateur campaign but particularly in es-
tablishing contact with the delegations
from all the British family of nations, in-
suring a sympathetic amateur attitude
on their part. Then we had as daily col-
laborators the officials of Red Espaiola,
which had representatives in constant at-
tendance who worked closely with us for
our common cause. I must make partic-
ular mention of Mr. Angel Uriarte,
EARI12, their secretary — gentleman,
scholar, good ham, and one of the hard-
est workers T have ever seen. We had
prepared an abstract of the proposals af-
fecting amateurs. This Uriarte translated
into Spanish and mimeographed. Then
we secured an interpreter and had some
conferences with the R. E. gang, who, after
studying the questions, split up and went out and
nailed all the visiting firemen from the many
Spanish-speaking countries. In this process Mr.
Uriarte discovered that the delegate from Hon-
duras was an old friend of his but one who, alas,
knew nothing about radio. His enterprise is
illustrated by the fact that he came out of that
encounter with credentials from Honduras, which
he promptly deposited at the conference, and
thereafter to us he was the Honorable Delegate
from Honduras. And that helped.

The conference spent the first week getting or-
ganized, adopting internal rules, appointing com-
mittees and bureaus, and assigning subjects to its
five main committces — and in the organization
meetings of the committees to divide themselves
into subcommittees and parcel out the work. The
second week things started moving, with some
real talk in subcommittees, countless people
shooting off unbelievable hours of speeches and
armwaving, thus disclosing the actual problems
and resulting in the creation of subsubcommittees
to study them. From there on for about half the
duration of the conference it was a process of
study, hit a snag, appoint another subsubcom-
mittee, study, hit another snag, appoint a sub-
subsubcommittee, until finally much of the work
was in the hands of a large number of these
petites comités, the schedule of whose daily meet-
ings filled the blackboard. There the real work
ot done. Then came the day when some of these
little groups were finishing their jobs, reporting to

i0
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the parent committees and being discharged;
then the parents would finish and report to the
grandparents; and so the process of recombina-
tion took the place of subdivision, until finally the
main committees were making their combined
reports to the whole conference. The wording thus
arrived at for the new treaty had then to be read
twice before the entire conference in plenary
agsembly, for which purpose it was sct in type
and printed first on blue sheets, and then, with
the modifications made, on rose sheets. When the
rose sheets were finally adopted, the delegates
signed the parchment copy and the conference
'was over.

Simple as it sounds, the general task of this
conference was an extremely difficult one. It was
not the simple matter of getting up some radio
regulations. This was a joint meeting of the radio
conference and of the telegraph conference with
its telephone offshoot. Instead simply of regula-
tions, which administrative and technical people
could negotiate, the purpose there was to draft the
hasic treaty or convention as well, a job for diplo-
mats and full plenipotentiaries; and not merely
radio and telegraph conventions but a single com-
bined one that would be acceptable to both
groups and permit their merging henceforth.

The conference moved with a really appalling
slowness because of the complexity of the “diplo-
matic’” problems that confronted it, such ques-
tions as whether agreements could be found that
would make possible combining the radio and
telegraph conventions, the number of votes to
he given each country and its colonies or whether
colonies should be permitted to vote at all, the
choice of an official language, and a raft of pecu-
liar problems arising from the fuct that the
U.S.S.R., participating at Madrid, had not been a
party to the Washington convention and in the
intervening years had established its own radio
system according to its own ideas of frequency
allocation. Of course the part of one of these
conferences that really interests us amateurs is
the radio regulations, but they were only one
part of the Madrid conference. Although I don't
know much ubout the telegraph end of the con-
ference, I do know both that the telegraph people
had a terrible job reconciling their differences and
that there were times when the work on radio
regulations was -a perfect madhouse; but I am
attempting to show that the job was even more
complex than that because of the endeavor to
formulate a fundamental convention and, more
than that, the joint one that would merge all
forms of communication. When one considers the
great complexity of the task, it is a real achieve-
ment that there was signed at Madrid an inter-
national telecommunications convention with
four sets of annexed regulations.

The task was not made easier by being under-
taken in Spain, a country whose customs and
living habits are very ditferent from those of most

of the world. Spain has an unusual schedule of
hours for doing things, a custom based upon the
requirements of the climate and the temperament
of the people but one to which foreigners have
difficulty in acclimatizing themselves. As nearly
as 1 could judge, your true Spaniard goes to bed
about 4 or 5 o'clock in the morning, arrives at
business about 11 a.m., lunches about 2:30 and
follows it with a siesta of an hour or two, reopens
his place of business from 5 to 7 p.m., joins his
friends about 8 o’clock for a couple of hours of
conversation, aperitifs or strolling, and dines
from 10 o’clock to midnight. By bolting your
dinner you can make an early movie or vaude-
ville at 10:30, but the social evening commences
at midnight; theatres, dancing, visiting. True,
some of the movies open at 7 p.m., but these are
matinée performances for small children, who in
Spain are obliged to go to bed early -—say by
midnight, well in advance of the rest of the fam-
ily. Perhaps you don’t believe that in a country
with such a schedule of hours, and with waiters
brought up to believe that every meal should
consume at least two hours, it wasn’t slightly diffi-
cult to get things done! The routine hours of the
conference were 9:30 to 1:30 and 5 p.m. to 7. By
the time business pgot really brisk and extra
meetings were sandwiched in the afternoons, and
with delegation meetings from 7:30 to 9:30 p.m.,
it meant a pretty respectable working day.
Aseverybody knows, the main problem of such
a conference from a radio standpoint is the allo-

A TYPICAL SUBCOMMITTEE MEETING

Dr. Giess of Germany presiding at a subcommittee of
the regulations committee. Four amateur representatives
may be secn, upper left.

cation of frequencies to services, and at Madrid
the big question was broadcasting, and particu-
larly low-frequency broadcasting in the region
between 150 and 500 ke., and particularly as a
Buropean problem. Unlike America, Europe goes
in for long-wave broadcasting and, in the years
since the Washington conference, many European
broadcasting stations have been established on
low frequencies outside the bands primarily
assigned to that purpose at Washington, on the
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assumption that interference was not being
caused to the services having primary assign-
ments in those bands. We think we have plenty
of difficulty in this country over the quota of
frequencies for broadcasting in our different
‘‘zones,” but in Europe it is a real problem of
deepest hue. It is not so much a technical problem
as it is a political one, involving the soverecign
rights of adjacent countries to possess equal
facilities or facilities sufficient for their economic
and geographic conditions, and so on. One could
scarcely find a better subject to illustrate the
political jealousies, national ambitions and hates
for which Europe is noted. The question speedily
became one of broadcasting versus the maritime
uses to which most of the desired frequencies have
hitherto been assigned. Millions of words of
tlaming oratory were vented on this question,
which for many weeks occupied not only the
center of the stage but most of the opera house.
It absorbed the entire time and attention of a big
percentage of the delegates. Although it wasted
much time for the other radio interests, this
obsession for radiodiffusion perhaps had its de-
sirable angle for us, for it diverted some of the
attention from the high frequencies.

Our amateur bands, though, came in for plenty
of attention. If Paul and I had to report to you
fellows how it happened that we lost certain
frequencies it might be a long story. But since we
are able to report the preservation of every one
of our bands, I propose to be reasonably brief
about it. It is chiefly the final results in which you
are interested, anyway. Well, the allocation sub-
committee decided to set up two subsubcommit-
tees to work on the frequencies above 1500 ke.
When they decided to make 30 mec. the upper
[imit of allocation, the United States secured an
agreement to the one exception of specifying 56
to 60 mec. as a shared amateur and experimental
band and to the retention of the band 28 to 30 me.
in the same terms, both as they are in the Wash-
ington regs. This was contrary to some of the pro-
posals that had been made, notably by Japan,
wherein these bands were to be changed to accord
with some general plan of harmonic relationship
to-lower bands, and there might have been a lot
more talk if the whole idea had been examined in
detail. But this method of prefacing the whole
allocation with agreement on these two amateur
bands short-circuited discussion and resulted in
their adoption.

A subsubcommittee under the chairmanship of
our old friend Captain Montefinale of Italy dealt
with the frequencies above 4000 ke., embracing
our 40-meter and 20-meter bands. No proposal at
all had been filed on our 14-me. band, the only one
that escaped attention, and when it was reached
it was promptly agreed to without discussion.
Not so our 7-mec. band, however. In advance of
the conference the Japanese had proposed the
general principle of eliminating shared bands in

all services and the definite subdivision of shared
bands into narrow exclusive assignments. When
the amateur bands came up for discussion the
Dutch delegation presented the idea that in the
case of amateur stations it was exccedingly im-
portant to have all of the assignments in absolute
harmonic relationship, each band the “harmonic
shadow” of the band on either side, a perfect
harmonic family. Wherefore, they argued, the
amateur 14-mc. band might remain at 400 ke. but
the 7-mc. band would be reduced to 200 ke. and
the 80-meter-band to 100 ke. Many of the con-
tinental European nations, we must remember,
permit their amateurs only 100 or 150 ke. in the
80-meter band and little or nothing in the 160-
meter band. On the other hand there had been
the Canadian proposal to widen the 40-meter
band to 7000-7500 kc. Had been, I say, for Canada
prematurely withdrew this proposal before it was
ever attacked, before it ever reached the h.f. allo-
cations subsubgroup —- as if she were afraid it
might be adopted! Although the United States
could not support this proposal to widen, she did
undertake to withhold opposition until it could
exert its full effect to offset the proponents of
narrowing, the better to insure the retention of the
existing figures. It now seems to us that this Dutch
proposal to narrow the baud, and all the talk
about the necessity for a true harmonic relation-
ship, were hatched chiefly to offset the proposal
to widen, and in the fear, before the United States
made its position known, that the move would
succeed if it received that same brand of United
States endorsement that our delegation was giv-
ing other amateur matters! The same proposal
to widen this band was advanced by our good
amateur friend, the Honorable Delegate from
Honduras, but by that time the Canadians had
withdrawn their proposal, the United States
could not agree, nobody else would, Great Britain
and Germany opposed, and the Dutch and Jap-
anese were willing to withdraw their proposal to
narrow if assured of the maintenance of the
status quo. Which, of course, is what happened —
the retention of the Washington figures, 7000 to
7300 ke.

The study of the frequencies from 1500 to 4000
kc. was in the hands of another subsubcommittee
headed by our own Doctor Jolliffe. When our
80-meter band came up for consideration, we got
a long song and dance from some of the European
nations and Japan about how this band ought to
be the harmonic shadow of the higher frequency
bands, say 100 or 150 ke. wide, which was also
part of the Japanese idea of substituting narrow
exclusive bands for the wider shared ones. I must
pause here to say that Dr. Jolliffe was  splendid
friend of the amateur throughout the conference
and, as chief spokesman for the United States on
allocation matters, had the duty on several occa-
sions of stating in quite plain language the posi-
tion of the United States with respect to her
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amateurs (a position which, by the way, was
seconded on almost every occasion by the
Canadian delegation). He did a swell job for us
from start to finish. It was he who replied to the
European attack on our 3500-ke. band, pointing
out that in the United States this band is used by
32,000 amateurs who at Washington received big
reductions; that the United

lourishing low-power radiotelephone service for
a large number of small vessels, chiefly fishing
hoats, and these nations came to the conference
with the idea of shoving out the amateurs and
securing the entire frequency range from 1500 to
2000 ke. exclusively for this service, with its own
regulations concerning calling and distress waves,
procedure, compulsory

States could not ask its am-
ateurs to take another cut;
that the proposed arrange-
ment was entirely unaccept-
able to the United States,
which could not accept a
plan that did not permit the
amateur in North America to
have the entire band 3500 to
4000 ke.; that the United
States had proposed this
band as exclusively amateur
but since this was not ap-
proved, it was willing to ac-
cept the retention of the
Washington shared status
but could not go bheyond
this point. Canada, for some
strange reason that we never
could fathom, wanted the en-
tire range from 2000 to 4000
ke. left subject to regional
agreement, with no specifi-
cation of amateurs in the
regulations, which would
have left us with little pro-
tectionin thismostimportant
band. But Great Britain,
perhaps largely to have freedom for the other
services, chiefly naval, which she has in this
band, demanded the status quo; and indeed it
was soon apparent, ag it had been at Washing-
ton, that the only possible solution was to main-
tain the wide shared band. And that was finally
decided.

In both our lower-frequency bands we had to
resist this tendency to avoid settling the service
allocation then and there and just to write it
down as subject to regional agreements. This not
only would have meant postponing the actual
decision until a gpecial regional conference but
would have made it necessary for our government
to ask the consent of every other government in
this “region,” including, for example, every
island group in the West Indies. We held out, of
course, for allocation right in the regulations.

As every informed amateur expected, the most
difficult of our fights occurred on the 1715-2000
band. It took the whole month of October to give
this question its initial decision in the subsub-
committee. The trouble arose from the fact that
u group of North Sea and Baltic Sea nations,
chiefly Belgium, Denmark, Germany and Nor-
way, have established on these frequencies a

Commission,

the radio amateur.

[

DR. C. BYRON JOLLIFFE

Chief engineer of the Federal Radio
United States delegate to
Madyrid, Dr. Jolliffe was the U. S. delega-
tion’s splendidly-effective spokesman for

wateh, operator’s require-
ments, etc. They were sat
upon sufficiently hard by the
non-telephony mobile folks,
the fixed people, and us am-
ateurs to wind up with some-
thing approximating their
needs but not what they
first wanted. Again the
United States and Canada
let it be known that they
did not care what Europe did
on frequencies of such re-
stricted range but that they
insisted uponan arrangement
that would permit the con-
tinuation of 1715 to 2000 ke.
for American amateurs. The
Buropean nations had to
yield to that and they then
proposed toestablish adouble-
barrelled allocation in this
part of the table, maintain-
ing the Washington shared
status in America and other
parts of the world but ex-
cluding amateurs from the
Furopean allocation. Under
pressure they were reluctantly willing to permit
even foolish European nations to have amateurs
in this band but on the distinet condition that
they cause no interference to either mobile or
fixed services, or off with their heads. (And even
ten watts on the coast of England . . . ) At
this point the roar of the British lion joined
the screaming of the American eagle and what-
ever it is a Canadian maple leaf does, and
saved the day! Although there are many Euro-
pean countries where no amateur assignment
is made in this band, it can be regarded as the
chief band of the British amateur. It happens,
as has been reported in QS7', that this year the
British amateurs, through their Radio Society
of Great Britain, have established a liaison with
the Royal Navy for a communications reserve,
with training drills and so on akin to our own
arrangement with our Navy Department. The
creation of this arrangement resulted directly in
the strongest possible support for the amateur
from the Admiralty representative in the subsub-
committee, Colonel F. W. Home, who flatly de-
clined to accept an arrangement that would not
permit Great Britain to continue her amateurs in
the enjoyment of this band. I consider that

Harris & E’wimf
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Colonel Home’s splendid piece of work is sovlely
responsible for the preservation of this band in the
Europeuan allocation. The eventual decision, after
a month of argument, was a double-columned
allocation which, although subdividing the ama-
teur band as respects the admission of certain
other services on a shared basis in Europe,
nonetheless leaves the entire range of 1715 to 2000
ke. available on a shared basis to the amateurs
of every nation in
the world.

The #mall-boat
telephony service,
for some queer
reagon, had origi-
nally hit upon 1775
ke. as the most des
girableinternational
calling frequency
for this service, &
frequency smack in
our band —but it
was eventually set
at 1650 ke.

T'here is the story
of the initial deter-
mination of each
band. Then came
the necessity for
watching each band as it progressed up the ladder
through subcommittee, committee, drafting, and
the final plenary sessions. This required many
weeks, for of course vur amateur matters moved
only as fast as the rest of the conference. { should
say, by the way, that I didn’t find any adminis-
tration that was openly ‘“‘out to get us.” The
high-frequency allocation discussions were con-
fined to a small group of major nations: the
United States, Great Britain, Belgium, Canada,
Denmark, France, Germany, Italy, Japan,
Netherlands, U.S.S.R. and Honduras — don’t
forget good ole Honduras! I don’t remember any
other nation even putting its head inside the
door. The other British dominions took no part;
possibly Great Britain spoke for them, in a way,
although I doubt it. Denmark was informally
representing the Scandinavian group, however,
and doubtless other countries their allies. Most of
this group was willing to let the h.f. allocations
ajone; and where we did bump into trouble it was
not so much a case of an administration loving us
less as of loving some pet service more. Belgium,
Denmark and Germany were unfriendly on the
two Lf. bands, having traditional European views
on their widths. Jupan and the Netherlands were
at first generally hostile on amateur frequencies,
vielding under pressure, France and Italy were
agreeable to Washington status, France withal
quite pleasantly friendly. U.S.S.R. believes in
amateurs but has bad its own ideas on frequen-
cies; however, her many reservations at Madrid
do not influence any ham band. Great Britain

I would place at this conference as the amateur’s
best supporter next to the U.S.A. In general, 1
feel that by this time we have chiselled some real
recoguition for ourselves and are commonly
accepted as one of the groups in radio for which
adequate provision must always be made.

After the meeting where it was first proposed
to cut our bands, Paul and I went back to our
office and spent the rest of the day preparing a

large colored wall

THE H. F. ALLOCATION SUBSUBCOMMITTEE
Capt. Montefinale (Italy), chairman (third from left). The camera
couldn’t stand the strain of photographing Jolliffe and Warner side
by side and so distorted them that it was necessary to trim them off
the left edge of this photo, without a trace.

chart of the ama-
teur bands, showing
their appearance be-
foreand after taking
our medicine at
Washington. Then
with this chart as
a foundation we
wrote a knockout
spcech for the fol-
lowing day’s meet-
ing. It was not nec-
essary to deliver
that speech, be-
cause our delega-
tion stepped into
the breach. Butthen
the dizzy harmonic
question arose and
we had to make more preparations. We found that
that same chart would work admirably for it, so we
wrote another speech around it. Again it was un-
necessary to make the talk because the problem
evaporated at the following meeting. Many times
we had this identical experience. All in all, I sup-
pose we prepared at least ten talks around that par-
ticular chart and actually never found it necessary
to deliver a single one of them or to display the
chart. I brought it home in its pristine condition
and put it in my Madrid files as a souvenir. But
it was splendid preparedness and every time it
left us feeling that we were set to lick anything
that came slong.

‘We bad another chart, originally started in fun
but which proved very useful, to show our prog-
ress. Vertically on the left were listed the sub-
jects in which we were interested. Across the
sheet were columns entitled subsubsub, subsub,
sub, committee, editing, 1st plenary, 2d plenary,
signature. In the center of each column was an
imaginary hurdle. The game was a stecplechase.
Let us say we have a pet subject — for example,
preservation of the 20-meter band. We start it
with a4 red line in subsubsub. When it passes
there we consider that it has successfully jumped
its first hurdle; we extend our red line, showing
the hump which indicates taking the hurdle, and
we put a date alongside. We can tell our status
any time, at a glance; we can see what the course
of any one item has been; and when all the red
lines are over all the hurdles, the conference will
be over, the treaty signed. Of course a question
G
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isn't safe just because it has passed two obstacles,
any more than a horse has won the steeplechase
because he jumped the first two hurdles cleanly
-—he may yet break his neck. P.S.: — All our
horses came home!

We almost had a tolerance specification hung
upon us. A specification of tolerance is a state-
ment of the deviation permitted a station from
its proposed frequency, and limitations of this
nature were specified for every other kind of
station. A French delegate, making the suggestion
for amateurs too, reported how an unstable ama-
teur station one night walked back and forth
several times through seven commercial channels
close to an amateur band. It was finally decided
that it would be sufficient if each administration
would enforce the general provisions that all such
stations must be stable and observe their assigned
frequencies. This is an opportune point to repeat
what has often been said in QS7T, that the com-
munications world is now so complex that we
positively must keep inside our fences and must
regard increased strictness of enforcement as
ounly just and proper.

One article in the regulations deals with all the
general provisions for amateur stations — every-
thing except the frequencies. With United
States, British and Canadian backing we de-
feated an attempt to incorporate in these regula-
tions a whole mess of detailed specifications such
as the limit of power, the kind of plate supply, the
age of operators, the code speed and other details
of the operator’s examination, the accuracy of
amateur frequency-meters, and so on. We didn’t
¢et anywhere, however, in our own attempt to
put a reverse English on the language respecting
amateur communication, wherein it is now
prescribed that certain restrictions must be com-
plied with unless special arrangements to the
contrary are made by interested nations. Only the
Honorable Delegate from Honduras supported
the United States’ proposal on this, while the
roll of the nations voting opposed sounded like
the index to the atlas! The reason, of course, is
that communication is a state monopoly every-
where in the world except the United States and,
to a partial extent, Canada. Amateur station
licenses in all of these other countries have
ulways prohibited communication on behalf of a
third party under any circumstances whatever;
and since this is a vital matter to these nations,
both for revenue and for security, they are just
asg quick and forceful as lightning in their opposi-
tion to any liberalizing. Why, in fact, I am told
that in England a door-bell is in violation of the
telegraph act, because it provides electrical com-
munication between two parties, one at the front
door and one in the kitchen, without paying toll
to the government and without submitting to
government censorship! . . . (ur general regula-
tions stayed practically in the Washington
language, then, until they came up for their first

reading in middle November. Then we had some
fireworks. Mentioning no names, somebody had
given some A.R.R.L. message blanks to the chair-
man of the Dutch delegation (who headed the
subcommittee handling our regulations) and
sicked him onto an attack on amateur traffic
handling. When the article came up for adoption
he waved our familiar old green blank high in
the air, read the dope on the reverse of the form,
and said that this traffic solicitation was in viola-
tion of the Washington regulations and that it
should be clearly understood that amateurs were
forbidden to handle any communications what-
ever for other parties. It is too much to expect &
Buropean administrator to understand American
ways of doing things and the system under which
we have been reared in this country. With them
it just ain’t right for an amateur to handle a
message, ever! We shot back, of course, but
despite the defense that we immediately put
forward, a hurriedly-worded amendment was
adopted prohibiting the handling by amateurs of
any communications emanating from third
parties. Because of the crudeness of the language
it was not apparent that this prohibition was
subject to the right of interested nations to make
other arrangements between themselves, such as
we now have with Canada; and because it did not
say in 8o many words that the prohibition was
confined to international communicating, it was
plain that there would be folks who would try to
make it apply in this country. Something had to

THE AMATEUR GROUP AT THE CONFERENCE

But minus Mr. Watts, who had returned when this
picture was taken, and Capt. Roldan, absent on maneu-

vers. Left to right, top row: Srs. Canete. EAR3, editor
“Radio Sport’’; Uriarte, EARI12, secretary of R.E. and
the Honorable Delegate from Honduras; Roa, EARSO0,
also the Honorable Delegate from Cuba; Bellon,
EAR110; Carmona, EAR234. Bottom row, Srs. Segal;
Corcuera, EAR125; y Warner.

he done about it. After a couple of extremely busy
weeks, with the help of the United States and
Janada, further amendments were secured to
make both points perfectly clear. So there is no
change from a practical standpoint in our com-
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munication regulaiions. They do state plainly,
however, where they did not make it entirely
clear before, that we cannot handle messages
internationally for others unless there is a special
arrangement to that effect between our govern-
ment and the other country, as we now have with
Canada. Perhaps it hasn’t been illegal since the
‘Washington conference for us to offer to transmit
unimportant messages to foreign countries, but
the amateur on the other end has always been
forbidden by his own license from accepting such
traffic, so the practical effect of the change is zero.
And, for the Juvvay, let it be clearly understood
that this Madrid treaty deals with international
matters and that this provision has no application
whatever within the United States and its
possessions.

Now for a bunch of miscellaneous items:

Our frequency bands wouldn’t be much use
unless they were assigned definitely to us ama-
teurs. Early in the conference Segal a.nd I de-
tected what seemed to be a move aiming at as-
signing our bands, by a simple editing change in
the language after we had fought the battle, to
some broader classification of stations of which
amateurs would be only a subdivision. So, thus
bright and early in the conference, we commenced
a drive for separate classification and definition
of amateur stations. The United States delegation
took up the cudgels and plugged at that question
for over a month against obstinate opposition,
finally succeeding. In fact that particular little
battle had to be won twice before it would stay
won. Qur amateur stations are now no longer a
branch of private experimental stations. We sit
on our own ground system, & class of our own,
warranting the frequency assignments made us.
The definition itself continues in the Washington
language.

Amateur calls were retained in their present
form. There was a British proposal to eliminate
the use of the figures 0 and 1 because of possible
confusion in logs with the letters O and I. Of
course we opposed the loss of the figure 1 and the
Dutch government spoke similarly for the figure 0
used in its amateur calls, with the result that the
prohibition has been made to apply only to non-
amateur stations.

Before the next world conference there is to be
a meeting of the International Technical Con-
sulting Committee on Radiocommunications,
commonly called the C.C.L.R., so the Madrid
conference had the duty of passing upon inter-
national associations that will be permitted to
participate therein. Five such bodies were ad-
mitted and one of them is our International
Amateur Radio Union, proposed by the United
States and backed by Great Britain. This is an
important recognition, one which greatly in-
creases the importance and usefulness of the
I1.A.R.U. to the amateurs of every land. I expect
that in the future I.A.R.U. will become more and

more the spokesman for all of us in these world
shows.

The Madrid convention takes effect the first
of 1934 but we’ll never know the difference, be-
cause it hasno effect on us. You may be interested
in seeing the actual text that relates to amateurs,
and we hope to publish these excerpts next month;
but for the complete text you will have to wait
for a Government Printing Office or a Berne
Bureau edition, because it runs to 224 type-set
pages, of which 112 relate to radio. At that, itisa
pretty good job of boiling down, for I have just
measured the pile of mimeograph documents that
I brought home from the conference and I find
that these, for the radio meetings alone, make a
compact pile forty-six inches high! And to think
that I read every blinking word of that stuff, in
both English and French!

From this rather sketchy account, wouldn’t
you gather that the communications world would
have had enough of conferences for a while? But
no: Four more are on the books. The European
governments got absolutely nowhere in their
attempts to solve the European broadcasting
problem, so they decided to have a later Euro-
pean meeting for that subject and spent the last
month at Madrid fighting on the language of the
additional protocol which they were to sign there
to cover that assembly. They finally agreed to
have it out in Switzerland before next June.
Then we’re to have a regional conference of our
own for North America, to occur in Mexico City
next spring to revise the existing North American
agreement of Ottawa; and, depending upon
developments in the interim, we amateurs may
have to be represented there. The third meeting
of the C.C.I.R. is to be held in Lisbon, Portugal,
late in 1934; and at that our I.A.R.U. must be
represented. The next main world conference is
to be in Cairo, Egypt, in 1937, and it may be
preceded by a fourth meeting of the C.C.LR.
It is one of the ironies of fate that I, who in-
variably succeed in getting sucked into these
international shows in distant parts, should be by
nature a chap better content if he had never
again to leave Connecticut. But that, Aloysius,
is what makes up life!

The general results of the conference prove to
me that amateur radio won through on this job
because it planned its program with absolute
soundness. The complete proof of that is in the
result; it worked. Perhaps it isn’t strange that,
after all of these years of dealing with thesc
matters, the A.R.R.L. Board of Directors and
the A.R.R.L. officers should be able to dope out
something that would work. But our policies have
had their critics, nonetheless, and I daresay there
will be somebody trying to tell you that the re-
sults this time were not based on any merit but
were attributable to sheer good fortune. The
officials of A.R.R.L., however, realized that at
Madrid we would have to have the vigorous and
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enthusiastic backing of the United States delega-
tion. Much as we needed more kilocycles in
certain bands, we contented ourselves with the
maximum figures that our government would
endorse (the present band widths) in return for
the agreement that the United States would not
accept at Madrid any reduction in those widths.
‘The first result of this policy was that our delega-
tion went over to Madrid with instructions to
fight to the limit for those band widths (which it
did), thus making the best possible preparation
for a favorable Madrid treaty. And, where we
amateur representatives would have been sunk
without a trace if we had been trying to buck our
own government, the most friendly administra-
tion in the world, and where in any one of a score
of scraps at Madrid we would ha,ve lost the fillings
out, of our back teeth but for U. 8. backing, with
that backing we were mvulnera.ble Moreover,
preparation for this conference necessarily went
much farther than the best possible planning for
a favorable treaty. Without putting all the lurid
details on paper it still deserves to be said that
our plans were such that we could feel confident
of the continued happy existence of amateur
radio on this side of the water, even if the rest of
the world ganged on us and wrote an unfavorable
treaty at Madrid. The point of all this is simply
that the A.R.R.L. directors and officers, studying
this problem for years back, devised and pursued
the one course of tactics that was certain of pro—
ducing the desired results.

Now rapidly shifting the scenery, let me tell
you of a thing in Spain that would have intrigued
vou fellows — the nonchalant way in which
110-volt juice is handled in that country. All you
seem to need to wire a building in Spain is plenty
of double conductor and double-pointed tacks —
no knobs, conduit, loom, tape, solder, and no
particular insulation. Bare haywire is exposed
everywhere. If we wired our buildings that way
we would have conflagrations while you wait,
but in three months in Spain I saw ounly one small
fire. Perhaps a Spanish volt i8 not as potent as
its American equivalent.

Watts and Segal and I are greatly indebted to
the Red Espafiola fellows for many kindnesses
during our stay in Madrid. They treated us
royally. Like good hams everywhere, they are a
very splendid bunch of fellows. . . . Sixty per-
cent of the amateur stations of Spain are crystal-

. eontrolled and they have some beauties. Much of
Madrid is still supplied with direct current and
some of the fellows who live in that area not only
have a low-powered station at home but have
wone so far as to rent a room in a house out in the
a.c. district for no other purpose than obtaining
a higher-power station. It takes an ardent ham to
do that. . .. We three musketeers are now
honorary members of R. E. and during our stay
were given several dinners and hamfests and
shown around town and introduced to Spanish

life by a group of a couple of dozen of as fine
hams as you would want to meet. I should
mention particularly the courtesies received ut
the hands of their president, Captain Rold4n,
HEARI10, their indefatigable secretary, Mr. Uriarte,
EARI12, their well-known traffic manager, Mr.
de Cordova, EAR96, and the editor of their jour-
nal “Radio-Sport,” Mr. Cafiete, EAR3. . . . We
had an amusing experience one night when we were
out to the apartment of OM Bellén for a very late
hamfest. The OM is a famous guitar player in the
genuine Andalusian manner and was entertaining
us with gorgeous music while meantime the usual
hubbub was being created that you would expect
when two dozen hams crowd into a small apart-
ment. To the non-radio population of Spain such
a clandestine meeting has but one significance.
Just as we reached the street after the party
hroke up we found the Director of Public Safety
throwing a ring of gendarmes around the build-
ing, and with motorcycles and armored sidecars
en roule. Somebody had reported to the police
that another monarchist uprising was being
hatched! It was a near-pinch and our friends had
to do some tall talking to keep Paul and me out
of the calabozo that night! . . . Speaking of
Andalusia, Segal and I have as souvenirs a
genuine Cordoba sombrero each, presented and
autographed (inside!) by a bunch of the brass-
pounders in southern Spain. All I can say is that
you ought to see Segal in his! . . . Readers who
keep posted on amateur doings in other countries
will be glad to know that arrangements have now
heen made which soon will result in the merging
of Red Espafiola and the older Spanish society,
Asociactén E.A.IK., in one strong nation-wide
amateur society which I am confident, from my
experience with those fellows, will be a splendid
ham outfit. . . . T could go on and on and tell
you of interesting things seen in Spain, of bull
fights and tangos and smiling sefioritas, of crystal
holders for 72 cents U.S., of poor people’s shoes
made from discarded automobile tires, of taxi
horns that almost invariably honk in Continental
»»»»»» - but this isn’t the Encyclopedia Britannica
and, after all, even a beautiful sunset must have
an ending. So — adids !

THE DX CONTEST IS ONE OF THE BIG
EVENTS OF THE YEAR. DON'T MISS IT.

Every foreign amateur will have a chance to
make an unprecedented number of U.S. and
Canadian QSO’s!

Every U.S. and Canadian ham should be in
on the fun!

Two weeks of opportunity to smash DX
records!

All amateurs in the world are cordially invited
to take part.

JOME ON IN, OM. Get your station in trim
now. Plan to grab off one of those special bronze-
charm awards showing your call. See page 31.
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An Amplifier for the Beginners’ Crystal

Transmitter

By George Grammer, Assistant Technical Editor

HE construction of neutralized radio-
frequency amplifiers is a somewhat more
& difficult and advanced process than build-
ing a simple crystal oscillator and doubler such as
was described in ST for November, 1932, In
this article we shall take up the details of an
amplifier suitable for use with thut transmitter,
with particular reference to operating pointers.
The complete outfit — oscillator, doubler and
amplifier -~ forms a very effective transmitter of
moderate power, at least

from which the hase for the oscillator-doubler
was cut. A 34-inch square wooden piece 614
inches Jong is screwed to the backboard at the
bottom, us shown in the photograph, and the
whole assembly is fastencd solidly to the horizon-
tal board with wood screws after the wiring is
completed.

The tube sockets and neutralizing condenser
are mounted on top of a 3 by 614-inch shelf which
may be made of either bakelite or thin wood.

This shelf is held to the

the equivalent of a Type
10 tube operating at
about 600 volts (40 to 50
watts input). The cost is
less, of course, because
the tubes specified are
cheaper and because the
plate voltage required is
only 400.

The amplifier, as the
photographs show, is
built on a vertically-
mounted board. Thistype
of construction has been
adopted so that the out-
put of the oscillator or
doubler can be fed to the
amplifier without the
necessity for long leads
that another horizontal-
ly-mounted unit would
require, and so that all
the controls are within
easy reach. It also has the

backboard by angles and
brackets made from half-
inch brass strip, and is
about five inches from
the hottom of the back-
hoard. The neutralizing
condenser, Cg,ismounted
on & right-angled piece
of hrass strip which is
fastened to the shelf by
machine screws. This
strip connects to the
rotary plates of the con-
denser, and one of the
screws which holds it in
place on the shelf also
holds a small brass angle
underneath the shelf to
which the coupling con-
denser, Cyo, is attached
by one of its screw
terminals. In addition
to taking care of the
mechanical mounting of

incidental advantage

that less table space is
required. Since all the
parts making up the am-
plifier are fastened to the

THE COMPLETE TRANSMITTER

The horizontal portion will be recognized as the low-
power transmitter described in QST for November,

- 1932. The vertical part of the set is an amplifier usinga

pair of Type 46 tubcs in parallel, making three-band

these parts, this also
forms the electrical con-
nection between ("4 and
('s. The grids of the
tubes also are connected

front of its baseboard,
the complete transmitter
takes up no more room than the oscillator-doubler
unit.

AMPLIFIER CONSTRUCTION

The amplifier consists of two Type 46 tubes in
parallel in an ordinary neutralized circuit, with
capacity coupling to the exciting stage and shunt
d.c. feed to the grids. The physical construction is
rather simple. The backboard on which the parts
are mounted is 1414 inches high and 613 inches
wide. It is, in fact, a piece of the same breadboard

operation possible. The output is, conservatively, 20
watts on 3500 and 7000 kc., and 15 watts on 14,000 kc.

to the mounting bracket
for 's. Through an in-
advertence the diagrams show the stator plates
of 'y connected to the grids of the tubes, but the
actual connection is made to the rotor plates.
Jlectrically it makes no difference which way
the condenser plates are connected, but the me-
chanical arrangement used here is the more
convenient.

‘The filament center-tap resistor, I?;, is fastened
to the bottom side of the shelf just beneath the
left-hand tube socket. The filament wires to the
two tubes drop below the shelf from the sockets,
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run to the outside ends of R, and from there to
a pair of Fahnestock clips mounted on the left-
hand edge of the board. The center-tap of the
resistor also is connected to a clip on the edge of
the hoard. On the right-hand edge a strip of thin
bakelite about three inches long serves as &
mounting for the gridleak resistor, R;, and a
binding post which is one of the terminals for the
key. The radio-frequency choke in the grid cir-
cuit is soldered in place between C)o and Ry, as
shown in the photograph.

The tuning condenser, C7, is mounted near the
top of the bhackboard, just high enough above
the tops of the tubes to give sufficient clearance
for the rotor plates. This condenser, a Cardwell
Midway, is mounted in ‘“‘reverse’; that is, the
studs which ordinarily space the condenser out
from a panel are used to do the same thing on the
backboard. Longer mounting screws are sub-
stituted for the ones furnished with the con-
denser because of the thickness of the backboard.
The condenser is mounted with the insulating
strips at the top so that the coil mounting strip
can be fastened to the stator assembly terminal
screws.

The coil mounting strip is of bakelite, five
inches long and 37-inch wide. Small brackets
made from brass strip make a solid support for it.
The construction of these bracketsis evident from
the photograph. The strip could be mounted on
other brackets fastened to the backboard if this
type of mounting should be thought easier to
make. The five General Radio jacks are 34 of an
inch apart, the measurements being from center
to center.

There is only one other piece of apparatusin the
awplifier, the plate by-pass condenser, ;. It is
fastened directly on the backboard just below
the tuning condenser. The connection for the
amplifier plate voltage comes directly from this
condenser to a terminal clip on the left-hand
edge of the board.

The two grids in each tube are connected
together, as shown in the circuit diagram, giving
a tube of high amplification factor. Each of these
grid connections goes to the bracket which holds
the neutralizing condenser, as has been pre-
viously explained. The plates of the two tubes
also are directly connected. The connection be-
tween the plates of the tubes and the tuned
circuit is taken off the plate terminal on one
socket and not at the midpoint of the wire con-
necting the plates. Making the connection in this
way upsets any balance that might exist between
the grid and plate leads between the sockets and
is effective in preventing ultra-high frequency
oscillations between the tubes.

The umplifier coils are wound on bakelite
tubing with an outside diameter of two inches.
Each coil is mounted on a bakelite strip identical
with the coil jack strip above the tuning con-
denser except that it contains G.R. plugs instead

of jacks. Metal spacers at the ends of the strip
keep the coil far enough away to clear the termi-
nal ends of the plugs. In other respects the con-
struction of the coils is just like that of the coils
for the oscillator and doubler described in the
previous® issue. The end of each coil which is
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FIG. 1 — THE AMPLIFIER CIRCUIT

The components indicated in this diagram are all
mounted on the vertical baseboard of the transmitter.
C; — 150-pufd. variable condenser (Cardwell 405-B).
Cs — 50-pufd. midget condenser (Hammarlund MC-50-S).
Cy — .001-pfd. mica condenser.
Cio — 40-pufd. mica condenser (see text).
Rs— 20-ohm center-tapped resistor.
Ry — 1000 ohms, 2-watt (I.R.C.).
RFC — Short-wave choke (National Type 100).
X —= Ultra-high frequency choke to be inserted here

necessary.
B Coil Data

Band Ly Ly

3500 kc. 20 turns tapped at 12th 8

7000 kc. 11 turns tapped at 7th 5

14,000 kc. 7 turns tapped at 4th 5

Taps are from plate ends of coils. Lsturns are spaced to
make length of 3500-kc. coil 2", 7000-kc. coil 114", 14,000-
kc. coil 74", Ls spacing between turns equal to approxi-
mautely half the

iameter of wire.

connected to the plates of the tubes goes to the
pin nearest the antenna coil; that is, the center pin
of the five in the row on the mounting strip.

CHANGES IN OSCILLATOR AND DOUBLER

For convenience and most effective operation
in using the amplifier in conjunction with the
oscillator-doubler, it has been found advisable to
make some minor changes in the latter unit. A
double-pole double-throw switch, substituted for
the single-pole single-throw switch previously
specitied, will make it possible to perform with
one motion two or three operations when chang-
ing bands. This considerably simplifies band
changing, since it is necessary only to plug in the
proper amplifier plate coil, throw the switch to
the right position, and make the required ad-
justments to the amplifier tuning,.

A second change should be made in the tuned
circuit of the doubler to use series instead of
parallel plate feed. This simply means shifting
(‘s from the plate side of the tuned circuit to the
ground side, as shown in Fig. 2. The radio-
frequency choke formerly in the plate circuit will
therefore no longer be required for the doubler
and can be used in the amplifier grid circuit. The
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capacity of Cy should be increased to at least
001 pfd. when this change is made.

‘When the amplifier is incorporated in the
transmitter the doubler no longer works at the
full voltage of the power supply, but receives its
plate power from the same tap which furnishes
the oscillator plate voltage. To increase the out-
put at the lower voltage the resistance of the
doubler grid leak, Rs, is reduced to about 4000
ohms. With this change the output will be en-
tirely adequate at the lower plate voltage. Lower-
ing the plate voltage also will eliminate any
tendency toward ‘‘blocking.” With 400 volts or
more on the plate, receiving tubes of the oxide-
coated filament type (such as the 46) often will
start to run dangerously high plate currents
when operated continuously over a period of time
hecause of electron emission from the heated
grids; consequently the set must be shut off and
the tubes allowed to cool when this happens. It
does not happen with 250 or 300 volts on the
plate, however, and is not likely to occur when
the tube is keyed. In this case the doubler runs
continuously, hence it is advisable to use the
lower voltage.

These changes are the only ones which nced be
made. Although not absolutely neccessary, we
feel that they are highly desirable. In addition,
of course, the antenna coupling coil and its termi~
nal clips should be removed from the oscillator-
doubler unit to make room for the amplifier.

THE COUPLING CONDENSER

In nearly all transmitter specifications some
deviation from electrical values given cun be
permitted, provided the substitution is made
with an understanding of the function of the
component under consideration. We cannot
emphasize too strongly, however, the importance
of getting the right capacity for the amplifier
coupling condenser, Cyo, in this case. The success
or failure of the amplifier depends upon it. The
reason is that the amplifier grid circuit has very
fow impedance under the conditions which give
maximum output, und a condenser of too-great
capacity will overload the oscillator or doubler
to such an extent that the amplifier output will
be greatly reduced. It is, in fact, possible that on
the 3500-ke. band, where the amplifier receives
its excitation directly from the oscillator, a too-
large coupling condenser will overload the oscilla-
tor to such an extent that the crystal cannot
“start.”

A great deal of experimenting has shown that
the optimum vslue of coupling capacity at Cia
is approximately 25 pufd. when the oscillator is
working directly into the amplifier (3500 ke.).
On 7000 and 14,000 ke., where the doubler ex-
cites the amplifier, the optimum value is 50
upfd. The value specified in Fig. 1, 40 pufd. is a
eompromise which will give very good output on
both bands, although not quite as good as when

the values mentioned above are used. If desired
('10 can be a 100-upfd. midget variable condenser
instead of a fixed condenser and the correct set-
tings for the different bands can easily be found
by trial. An alternative scheme which will do the
same thing without adding another control is to
make Cpo & 50-uufd. fixed condenser and wire
another 50-uufd. fixed condenser in the circuit in
such a way that it is put in series with Cyo when
the switch is thrown for 3500-kc. operation and is
cut out when the switch is set for 7000 and
14,000 ke. This can be accomplished quite simply
by connecting the upper end of L, to the lower
center terminal of the switch, Fig. 2, and con-
necting the extra 50-uufd. condenser between this
point and the upper right-hand terminal of the
switch, replacing the solid connection now shown.

'UNING AND NEUTRALIZING

The general process of tuning the amplifier is
the same as for other similar amplifiers as de-
scribed in the Handbook and in previous QST
articles. A plate milliammeter is just about a
necessity — it should have a range of at least 200
milliamperes — and another 50- or 100-mil meter
to measure grid current is decidedly helpful. The
latter should be connected in series with the key,
with its plus terminal at the minus ‘“B’’ end.

"The first trial at tuning preferably should be on
the 3500-ke. band, since there will be only two
stages to handle. Start the oscillator running, but

“do not connect the plate voltage to the amplifier.

Make sure the switch is in the right position and
touch a neon bulb to the grid terminal of one of
the amplifier tubes. Set the oscillator tuning
condenser for maximum glow. Then touch the
neon bulb to the stationary plates of (7 or the
plate terminal of one of the tubes and adjust
¢'; until the bulb glows. Neutralizing condenser
(' should be set at minimum and the key should
be left open. Now increase the capacity of (4,
simultaneously watching the glow of the neon
lamp. The lamp should get dimmer and finally
go out when (5 is at about the center of the scale.
A further increase should cause the lamp to start
to glow aguin. The correct setting of Cs will be
at the point where the lamp does not glow. It
may be necessary to make slight readjustments
to the settings of (‘7 and (', while carrying out
this process because the sctting of C's will have
some effect on the tuning of both the amplifier
and oscillator. Next, close the key and note the
grid current; it should be in the vicinity of 30
milliamperes. Now swing (; slowly about the
resonance point and watch the grid meter. 1f
there is any flicker of the needle, make slight
adjustments to (s until there is no change in grid
current when C; is tuned through resonance.
When this has been done the neutralization will
be exact. If no grid meter is used the neon lamp
alone will suffice, although it does not permit the
fine adjustment that the grid meter does.
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This completes the neutralizing process. Now
set U7 at the resonance point, ¢onnect the am-
plifier plate voltage and close the key. Tune (/7
slowly about resonance. At exact resonance there
will be a dip in plate current; the condenser
setting which gives the lowest plate current is the
right one. This minimum plate current should
be upproximately 25 milliamperes; on either side
of resonance the plate current will go up to 130
ma. or more. Touching a neon bulb to the stator
plates of C7 should give a bright glow.

A dummy antenna will be helptul in determin-
ing the power output. A sim-

more. Turn C; until there is a dip in the plate
current or until a neon lamp touched to its stator
plates glows. The setting will be found near the
ninimum-capacity setting of C7. Now increase (/s
slightly and readjust C; for minimum plate cur-
rent, at the same time readjusting C, if neces-
sary. The neon lamp should show a brighter
glow. Increasing the capucity of Cx adds regen-
eration to the amplifier and raises its efficiency
and output. The idea is to use a fair amount of
capacity at Cs so that the output will be fairly
large, but there must not be enough capacity to

permit the amplifier to oscil-

ple and inexpensive dummy
can be made by soldering a pair
of flexible wiresabout sixinches
long to the terminals of a 25-
watt 115-volt lamp, fastening a
pair of small spring clips on the
loose ends of the wires. The
lamp can be clipped across the
portion of the amplifier plate
inductance between the rotor
plates of (7 and the plate feed
tap. It will light about to full
brilliance if the transmitter is
working properly. 'The ampli-
fier plate current will be in the
neighborhood of 100 to 120
milliamperes with the dummy
antenna connected.

To tune the transmitter on
7000 ke. the switch should be
thrown to the proper position,
connecting the oscillator to the
doubler and the doubler to the
amplifier. Again start up the
oscillator, touch the neon lamp

late of itself. The neon lamp
will be helpful in determining
how far this process can be
carried. So long as the ampli-
fier does not oscillate the lamp
will glow only at the one spot.
--- the resonance setting of (',
first determined with (s set
at minimum. If the amplifier
breaks into oscillation the
lamp will glow over most of
the range of the tuning con-
denser, although generally it
will be brighter at the same
resonance spot. Do not allow the
amplifier to oscillate. When it
does, the frequency gets out
of control and off-frequency
operation is likely to result. It
is perfectly easy to keep it from
oscillating by checking its per-
formance with the neon lamp
as just described. A safe setting
for Cs generally will be found
to be at about half capacity,

to the grid of one of the ampli-
fier tubes, und tune (. for
maximum glow. Once more the
amplifier plate supply should
be disconnected and the key
left open. Neutralize the ampli-
tier following exactly the sume
method as described above for
3500 ke. The setting of (¢ for
cumplete neutralization prob-
ably will be at about 24 full
capacity. After neutralizing,
connect the plate voltage and
adjust (' as before. The dummy antenna again
can be used to good advantage. The whole proc-
ess i3 no more difficult than the 3500-ke. tuning
except that there is one additional circuit to be
handled.

The 14,000-kc. adjustment requires a little
more care. 'This time the plate voltage should be
on when the amplifier is being tuned. Adjust the
oscillator and doubler as before, set Cg at mini-
mum, and close the key. The plate current should
be in the vicinity of 130 milliamperes or perhaps

THE

AMPLIFIER 1S A DETACH.
ABLE UNIT

It is mounted vertically to save space
and permit convenient coupling to the
crystal oscillator doubler. All the parts
are mounted on the front of the board
so the transmitter can be backed up to a
wall, taking a minimum of table area.
The tuning controls and interchange-
able coils are within easy reach of the
operator. ‘This photograph shows how
the grid coupling condenser, grid choke,
grid leak and key terminals are placed.
‘The filament and plate supply connec-
tions are brought out to clips on the left-
hand edge of the board.

but the performance of the
amplifier should be checked
in any case. The regeneration
provided makes a big differ-
ence in the output of the am-
plifier on 14,000 ke., and if it
is handled with a reasonable
amount of care there will be
no trouble from oscillation.

PARASITIC OSCILLATIONS

If the specifications of Fig.
1 and the foregoing instruc-
tions are faithfully followed there should be
no difficulty in getting the amplifier working
except for the possibility of parasitic ultra-high
frequency oscillations, sometimes encountered
with Type 46 tubes in a neutralized circuit when
the leads to the tank circuit are more than a few
inches long. Before trying to tune the set as de-
scribed above it is just as well to apply a simple
test to determine whether oscillations of this
type can be generated. Close the key, disconnect
the amplifier from both the oscillator and
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doubler by opening the switch, and remove what-
ever amplifier coil may be plugged into the coil
gocket strip. Set (7 at maximum capacity and
(’s at minimum capacity. Tuke the positive
high-voltage lead from the power supply (this
ordinarily goes to the plus ““B’’ terminal on the
edge of the backboard), place it in the center
socket of the coil socket strip — the socket which
is connected to the stator plates of C;-— and
note the plate and grid currents.-The plate cur-
rent should be gmall — 15 or 20 milliamperes —
and the grid current should be zero. Now turn
('y from minimum to maximum capacity and
watch the meters. If the readings do not change
regardless of the setting of Cs, well and guod;

|

FIG. 2 ~~ COMPLETE TRANSMITTER DIAGRAM

The parts designations are identical with those given
in Fig. 1 and in Fig. 1, page 10, Nowvember, 1932, QST,
with the exception of Cs, which is now .002-pfd., and
Rs, which should be 4000 ohms.

Note the changes in the wiring of the doubler circuit
and the substitution of a double-pole double-throw
switch for the s.p.s.t. switch shown in the previous article.

there are no undesirable oscillations. But if,
when the capacity of Cs gets near maximum, the
plate current takes a sudden jump to 100 mil-
liamperes or more and the grid meter shows a
reading of 20 ma. or so, there is an ultra-high-
frequency oscillation which must be killed off. A
neon bulb touched to the grids or plates of the
tubes will confirm the fact of oscillation.

A simple but effective method of stopping
these oscillations is to connect a small coil in
series with the grid of one — not both — of the
tubes, as in the leads marked with an “X” in

Figs. 1 and 2. The size of the coil is not highly
critical, but it will not be effective if it is too small
or too lurge. One coil which works very nicely
consists of 15 turns of No. 20 d.c.c. wire, the coil
diameter being !4 inch, no spacing between
turns. A little experimenting will quickly settle
the question of the correct size. Once it is possible
to swing (s over its entire range (with C7 set
at maximum capacity) without any evidence of
oscillation, as indicated by plate and grid cur-
rents or by a neon bulb, the parasite is eliminated.
The coil will have negligible effect, if any, on the
operation of the amplifier at the intended fre-
quencies. '

ANTENNA COUPLING

No provision has been made in the amplifier
for variable antenna coupling. The degree of
coupling will depend upon the type of antenna,
the feeder length if feeders are used, and the
method of tuning. It is obviously impossible to
specify antenna coil sizes and spacings for all of
the many methods of coupling in use. The speci-
fications given in Fig. 1 probably will be about
right for Zepp<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>