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THe RApio AMATEUR'S HANDBOOK

The Radio Ama-
teur’'s Handbook is
the standard guide to
Amateur Radio. Here is
what it contains: Chapter |
outlines the story of Amateur
Radio — its start, its difficulties,
its accomplishments; of the forma-
tion of the League to protect and pre-
serve the rights of amateurs. Chapter 11
explains in detail how to get started in this
finest of hobbies. Chapters L1l & IV, in simple
language, explain electrical and radlo funda-
mentals. éhapter V is devoted entirely to receivers.
It contains circuits with complete constructional de-
tails and makes comparisons of the various circuits. It is
full of constructional tips. Chapter VI recognizes monitors
and frequency meters as essential parts of the equipment and
tells how to make various types; how to calibrate them, and how
to use them properly. Chapter VI| covers transmitters, the most
important part of a station. Self-excited and crystal-controlled; what
ones to build, how to build them, how to tune them, and countless
other helpful things, are all here. Chapter Vill, headed ‘‘Radio-telephony,’
covers the particular problems of 'phone transmitters and their operation,
thoroughly and completely. Different types of modulators and amplifiers are
shown and attention called to their various advantages. Chapter |X, written by
pioneers in the Ultra-high Frequency field, points out the unusual circumstances to
be found and gives the necessary information to build complete transmitters and receivers
for use on frequencies of 30 megacycles and up. Chapter X treats of the vital subject of
power supplies. Largely upon your power :upply, depends the quality of your note. Here
you will find power p Illy to meet your particular needs. Chapter
Xl tells you how to prevent and cure various types of interference. It considers broad-
cast reception interference, and suggests the best keying methods. Chapter XlII, on
antennas, is packed with useful suggestions of how to best meet this frequently
bothersome problem. The best of transmitters cannot make up for a poor
antenna. The solution to your antenna difficulties will be found in these
pages. Chapter XI1l suggests various station arrangements both for the
fellow who has plenty of room and the fellow whose space is limited.
Chapter XIV explains the workings of the League’'s Communica-
tions Department. It tells of its aims and purposes; of its exten-
sive fleld organization and how you may take part in all its
activities. Chapter XV gives full instructions on the best
operating procedure. From the calling ot a station to
the keeping of a log, it is all covered. Chapter XVI tells
how messages should be handled, the correct form,
and the restrictions governing message handling.
In addition to these chapters there is an ap-
pendix full of useful data such as interna-
tional prefixes, list of *‘Q’’ signals, com-
monly used abbreviations, and many
useful charts and tables. In wealth
of information (260 pages) and its
224 illustrations, the AND-
Kis a blg,valuable book.
Price postpaid, $1.00 in
paper cover —$2
in stiff maroon
buckram binding.

AMERICAN RADIO RELAY LEAGUE,

WEST HARTFORD, CONNECTICUT
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FOR HIGH POWERED.
TRANSMITTERS —

CARDWELL Construction
Designs l006-B, 166-B, and
16- B are giving faithful serv-
ice in hundreds of broad.
casting and commercial
stations.

IN TUBE
BOMBARDERS - .
CARDWELL fixed, oil di-
electric condensers are insur-

inguninterrupted production
of receiving and transmitting

tubes, with no costly shut- -

downs tor condenser - re-
placements.

There are many
more CARDWELLS
Send for Literature

The ALLEN D.
CARDWELL
MF’G. CORP’N.

‘83 PROSPECT STREET

BROOKLYN, N. Y.

STANDARD o f

USE FOR
[1]1 404.-B “Midway”~—100 mmfd. receiver or low-power transmitter tun-
ing condenser.
[2] 407-B (Split) “Midway’”’—150 mmfd. per section. Use for C1 (Portable
56 mc fone) Page 131, 11th edition of ARRL ‘‘Handbook”’.
[3] 405-C (Double) “Midway”~—ditto, also suitable for S. W. receivers.
[4] 409-B (Double) “Midway’”’—35 mmfd., 3000v. suitable for neutralizing
211’s and 203-A’s non-modulated.
[5] 411-B (Double) “Midway”—70 inmfd.— general purpose —medium-
power transmitters.
[6] 413-B (Split) “Midway” -~ 70 mmfd. per section. High frequency
. push-pull amplifier tank circuit.
[7] 415-B (Split) “‘Midway” ~— 34 mmfd. 6000 v. Especially desngned for
neutralizing 50 watt modulated stages.
[81 123-B “‘Standard’’-—Very popular for low-power transmitters.
[91 164-B *“Standard”’—220 mmfd. 3000 v. The most economical medium-
power quality transmitting condenser on the market.
[ 10} 513-B “Standard”--Neutralizer for 204-A’s non-modulated.
[11] 518 “Standard” — Bandspread for receivers and moaitors (various
capacity combinations).
{12] 519 *‘Standard’’~—Neutralizer for RK 18, 800, 852 and 825 tubes.
[13] 520-B “Standard”—250 mmfd. 4500 v. Tank tuning conderser up to
and including 852’s non-modulated.
f14] 157-B “Standard”—For tuning 100 watt, push-pull amplifiers, also
ideal for Grammer’s fixed neutrahzmg as apphed to 100 watt tube. Also
C7 in popular 3 tube transmitter by Grammer, February QST. Also C1
Page 129 (11th edition ARRL Handbook) 56 mc oscillator.
{15} T-183 “Standard”—110 mmfd. 6000 v. suitable for 852 modulated
amplifier.
{161 DT-183 “Standard”~—110 mmfd. per section. For push-pull, 852’s etc.
{17] 197-B *‘Standard”’—80 mmfd. per section. For push-pull, medium-
power, low C circuits.
18] 201-E “‘Standard’-—Adjustable stator, SLF tumng condenser.
[19] RT-140 “Trim Air "“Hlﬁl’l frequency receiving, “TRIM AIR” Midget.
120] RT-75 “Trim Air”--High frequency receiving “TRIM AIR” Midget.
[21] RT-50 “Trim Air”’~—~Excellent for neutralizing /10 tubes.
i22] RT-15 “Trim Air"’—Showing how “TRIM AIRS” may be ganged.
{23) XT-30 “Trim Air”-- Neutralizing 830’s and ’10’s (can be ganged for
push-pull 56 mc oscillators).
{24! 613-A “Trim Air” -~ 50 mmfd. “Balancet” suitable for
neutralizing “10’s.
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LOOKS LIKE WE'LL HAVE

,&%ﬁ TO OPERATE FOR
QU

> POWERLINE-OIDS

Give your FIELD FORM
2 PHYSICAL EXAM
with Westin g/oouse Instruments

‘XIOULD you like to know which way your
sigs jump when you push the key? Why
your neighbor’s new wire fence wrecked your
South African dx? What happened when the
wash was hung on the counterpoise? The
effectiveness of that new trick antenna? If
the S-meter ’parabolic “Signal Squirter’” is
doing its stuff?

For full information on how to build and operate
a simple, low-cost field strength measurement
set that will answer these questions, get the
new Westinghouse Folder, 8336, hot off the
press. It gives in full the circuit, constructional
details, layout, and conversion charts of a
self-calibrating field strength measurement set
that doesn’t weigh a ton, and is within the
ham’s purchasing power.

Westinghouse has given the amateurs con-
siderable data on radiating systems in Folder
8322 on “Untuned Transmission Lines,”
Folder 8327 on “Directional Antennae,” and

Westinghouse

Folder 8329 on “The Angle of Radiation.”
Now, in addition to the theoretical dope that
will help you radiate more efficiently, with the
new field strength set, you can turn theory into
practice and Anow what you’re doing.

The set uses Westinghouse instruments, and
that means that with proper care in construction
it will maintain a high egree of accuracy over
an extremely long life.

Send the coupon or a post card for your copy
of the new folder, or any of those on radiating
systems that you’ve missed. Be sure that you
have our catalog on MX and NX instruments.

SEND FOR INFORMATION

Westinghouse Electric & Manufacturing Company
Dept. 128, Room 2-N East Pittsburgh, Pa.
Gentlemen:

Please send me the booklets checked below:
(O F. 8336—Field Strength Measurement Set.
1 Catalog 43-340—Types MX and NX Instruments.

(1 Other Folders....oovererriaoererosnceroscesesasosens

NEIBE o oo iv ittt itatiesaiasanosesesenasenasane
Quality workmanship I
grarantees every Westinghonse product [0~ NN State.....o.oiiiiiinn. QST 5-34
Call Letters. ... .. Ceretesirisatiiseeseitetenaanas T 79985
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THE HALLMARK OF BATTERY QUALITY

FOR TWENTY-FIVE YEARS the BURGESS Laboratories
have been developing better batteries. Today BURGESS sets the
standard of battery quality. Only in BURGESS Batteries will you
find the pure materials (seamless zinc containers 99-98/100%
pure!), the advanced construction and the patented chrome pre-
servative which give your batteries longer life and greater recupera-
tive power. @ Experience has taught thousands of battery users,
radio amateurs particularly, that the BURGESS laboratory control
over materials and production methods has resulted in batteries
of outstanding performance. It pays to look for the BLACK and
WHITE Stripes when buying batteries. They are the hall-mark of
battery quality. Burgess Battery Company, Freeport, Illinois.
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® BB AMERICAN RapIo Reray LeaGug, Inc.,
is a non-commercial association of radio amateurs,
bonded for the promotion of interest in amateur radio
communication and experimentation, for the relaying
of messages by radio, for the advancement of the
radio art and of the public welfare, for the representa-
tion of the radio amateur in legislative matters, and
for the maintenance of fraternalism and a high stand-
ard of conduct.

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

“Of, by and for the amateur,’”” it numbers
within its ranks practically every worth-while ama-
teur in the world and has a history of glorious achieve-
ment as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmitting
station and knowledge of the code are not prereq-
uisite. Correspondence should be addressed to the
Secretary.

OFFICERS

President......... . HIRAM PERCY MAXIM, WIAW
Hartford, Connecticut

Vice-President....... CHARLES H. STEWART, W3ZS
St. David’s, Pennsylvania

Secretary.....ee..... . KENNETH B. WARNER, W1EH
West Hartford, Connecticut

Treasurer.eeeeeeee..... . ARTHUR A. HEBERT, W1ES
West Hartford, Connecticut

Communications Mgr. .. .F. EDWARD HANDY, W 1BDI
West Hartford, Connecticut

General Counsel.e.o........ PAUL M. SEGAL, W3EEA
1010 Shoreham Building, Washington, D. C.

Address all general correspondence to the executive
headquarters at West Hartford, Connecticut

The
American

Radio
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Box 216, Hartford, Conn.
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, T 20 years, you are a handsome, sturdy youngster and

deserve a fling.

Permit an old-timer of 24 to celebrate with you.

Since 1910, Hammarlund has marched right up front of the
radio parade. And it has always been gratifying to have the
company of that fine army of amateurs to whose inquisitive-

ness, determination and skill radio owes so much of its progress.

On the opposite page are pictured some of Hammarlund’s
newest contributions to better radio. These, and the world-
famous COMET “PRO" Receiver are your working tools for
1934 —tools of which you can be as proud to use as we are to

have produced them.

HAMMARLUND

7 4 MANUFACTURING

Lo COMPANY

424-438 West 33rd St.
New York
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1914-1934

ITH this issue of QST we commemorate the twentieth anniversary of our American Radio

Relay League. A span greater than the years of many of the amateurs of to-day, it offers an
impressive opportunity to reflect upon the high estate to which team-work has carried us. In 1914,
with amateur radio in its swaddling clothes, with the handful of amateurs a feeble voice crying in
the wilderness of despair, A.R.R.L. existed only as a grand idea in the mind of our founder-president,
its only asset his will to see the idea through. To-day we can look back upon twenty years of ac-
complishment, during which we have builded our own unique codperative association, healthy, mu-
tually-owned, self-supporting, enjoying recognition as our spokesman, prestige as our representative
before the world.

We like to tell the tale of how A.R.R.L. came into being. With the crude apparatus of those early
days, amateurs could not talk from one town to the next. But an intermediate amateur could relay
for them, if only there were some mutual understanding that each amateur would willingly so aid his
fellows. Organization to supply this mutual need would work wonders, and if this spirit of one for all
and all for one could help in practical operating, how much greater its opportunities in the realms of
fraternalism and protection! And the organization should be owned. by the amateurs themselves,
not run for profit but for their common good.

This was the Maxim vision of 1914. How the idea took form is an enthralling story of codperative
accomplishment. Early birds remember the little brown callbooks, the map of relay stations with
a dot for every member, the little blue-backed QST"s mailed from the “office” in the attic of Tuska,
our first secretary-editor, himself a college youth. Those were the beginnings. How richly the idea has
succeeded is attested by the QST’s of the years, and by our numbers and strength to-day, and is, we
hope, reflected in this present birthday number of our magazine.

We hams of America owe something to the men who have built up A.R.R.L. First and always is
the Old Chief, Hiram Percy Maxim. And there is Tuska, founder of @ST. Then there are the seventy-
odd amateurs who during the years have sat as members of our Board of Directors, giving from their
hearts of their time and thought that A.R.R.L. might advance. We always think with particular
pride of that Board back in 1923 that deliberately voted itself out of office that A.R.R.L. might enjoy
a truly representative form of government. And then there were those hundreds of amateurs who lent
the League thousands of dollars as working capital for the first two years after the war, with no se-
curity except their firm faith in a non-commercial amateur-owned society. These are but typical
examples of the amateur spirit that has built our League.

Let us not forget to-day that we have achieved these things by mutual forbea.ra.nce, by the control
of selfishness, by team-work. We have created something that is without parallel in American life,
representative of all that is fine in a good clean game. We may all be proud of it. Let us not be misled
by those who, actuated by greed and jealous of our success, seek to take the control of our hobby into
their hands and by planned misrepresentation are endeavoring to weaken our faith in our own selves.
We have come a long way in twenty years, shoulder to shoulder. Together we have worked these
marvels. We know that amateur radio has a rich destiny. Arm in arm we go on towards it.

K. B. W.

May, 1934 9




Some Anm’versary Greetin g5

| FROM every section of the far-flung empire of American radio, birthday messages have

come to our headquarters as A.R.R.L. announces its twentieth anniversary. Although

’ it was natural to hope that some of those prominent in the communications art would

wish us “‘many happy returns of the day,” we were quite unprepared for the flood of

felicitations that has reached us. We Sroudly publish these letters, knowing that the

members of A.R.R.L. will be interested in reading the messages which so many famous

and prominent people of the communications world have been kind enough to send us,

and in the belief that every amateur will be glad to see this evidence of the esteem in which
his organization is held.

From the PRESIDENT OF THE UNITED STATES:

‘I am glad to add my felicitations and congratulations to the American Radio Relay League
on the occasion of its twentieth anniversary celebration.

*‘It is generally conceded that amateur radio is a great training school for the radio art and
industry. It is most gratifying to note that more than forty-five thousand Americans devote
much time daily to the study and practical application of radio communications. The liaison
of the radio amateurs with the Army Siguaf) Corps and with the Naval Communications
Reserve, indicates that the Government fully appreciates the amateur radio operators and
stands ready to encourage them in every possible manner.

*“The fact is that the future of radio depends to a large extent on the amateurs, for it is their
initiative, enthusiasm and ingenuity that overcomes radio barriers and leads to new irontiers,
putting new problems up to science.

*“The American Radio Relay League has assumed grave responsibilities in undertaking to
guide the radio amateurs along the proper paths, directing their activities and inspiring their
efforts. However, your monthly journal J'ﬁgives conclusive evidence that you are discharging
that responsibility in a2 most commendable manner."’

S AL //M

FProm SENATORE GUGLIELMO MARCONI:

*‘I have much pleasure in conveying through the special birthday number of QST my warmest
greetings to all radio amateurs and in complimenting them on their achievements so etfectively

fostered by the American Radio Relay League.™
O M apenn
’ /——-u_mv

From the HONORABLE HERBERT HOOVER, former President of the United States:

‘T would be glad indeed if you will convey through QST my greetings to the many thousand
members of the American Radio Relay League. As you know, I have felt over these many years
since the association started that the amateurs were making a positive contribution to the
development of radio. I recall with great pleasure the years ot codperation in which I was able
to join with them. I trust that the organization will continue to grow and to meet with

continued success.””

. TWO DECADES OF ORANIZED AMATEUR RADIO




Fram ADMIRAL W. H. STANDLEY, U.S.N., Acting Secretary of the Navy:

“On the occasion of the twentieth anaiversary of the American Radio Relay League, the
Navy Department extends hearty congratulations and every good wish for continued success."’

From the HONORABLE CLARENCE C. DILL, United States Senator from Washington, Chairman of
the Senate Committee on Interstate Commerce, co-author of the Radio Act of 1927:;

I congratulate the American Radio Relay League on its twentieth anniversary.

“The millions who enjoy radio and are benefited by its many services to the American
family have no conception of the work that amateurs have done during the past twenty years
for the development of radio into its present form.

*'T assure you of my continued interest in the amateurs and my desire to be of whatever
assistance I can in a legislative way."

From the HONORABLE EUGENE 0. SYKES, Chairman of the Federal Radio Commission:

"It affords me great pleasure on the occasion of the twentieth anniversary of the American
Radio Relay League to extend a message of greeting and congratulations to your organization
and to amateur radio generally.

**Ever since the creation of the Federal Radio Commission in 1927, it has been my privilege
and pleasure as 2 member of that body to encourage the splendid growth of amateur radio and
to appreciate the outstanding contrihutions to the radio art which originated with amateurs.

“This Government has taken the lead among the nations of the world in fostering and
developing amateur radio, and your codperative response has more than justified this policy."

From MAJOR GENERAL IRVING J. CARR, U.S.A., Chief Signal Officer of the Army:

“'On the occasion of the twentieth anniversary of the founding of the American Radio
Relay League, permit me to extend to its officers, representatives, and entire personnel my
hearty congratulations and best wishes for a continuation of the growth and future usefulness
of your splendid organization.

“The Signal Corps is now, no less than in the past,vitally interested in the radio amateurs
and has a keen appreciation of their affiliations and various activities.

*T am gtatiﬁeg accordingly to observe that its membership is so firmly established as a

permanent and world-wide institution."’
iy

From MAJOR GENERAL BENJAMIN D. FQULOIS, U.S.A., Chief of the Air Corps:

“I am indeed proud of this opportunity to extend greetings on behalf of the Army Air
Cor?: to The American Radio Relay League on this, its twentieth anniversary.

““Having been personally interested in the development of radio from the standpoint of the
amateur as well as in its adaptation to military aviation since the early days, I can assure you
that I fully appreciate the work engaged in and the progress made by the League during the
past twenty years.

““The League and the Army Air Corps have grown simultaneously and the relations between
the members of the two organizations have been, and I hope will continue to be, most cordial
and helpful.”

-
CELEBRATING A.R.R.L TWENTIETH ANNIVERSAR




From REAR ADMIRAL H. G. HAMLET, Commandant of the United States Coast Grard:

“'I find great pleasure in extending to the American Radio Relay League my best felicitations
on the occasion of its twentieth anniversary. The remarkable accomplishments of the American
radio amateurs in furthering radio communication have been'a valuable contribution to the
public welfare. The United States Coast Guard in times of flood, eatthquake, and other un-
fortunate visitations, has found the American amateurs a willing and useful ally giving that
sort of codperation which speaks for service. On such occasions, when communication with
the rest of the country is interrupted and broken, the amateur, true to tradition and aspiring
always to be of service, has come through with the news thereby assisting relief agencies
intelligently to carry on operations. I wish the League the fullest measure of success and con-

tinued usefulness in its important field of endeavor.™
\j& 7. f) 7(

From CAPTAIN S. C. HOOPER, U.S.N., Director of Naval Commanications, Navy Department:

*‘I desire to convey to you the congratulations of the Naval Communication Service on the
occasion of the celebration of the twentieth anniversary of the American Radio Relay League.

*“The twentieth anniversary of the American Radio Relay League is an important milestone
in the history of the development of radio. It speaks well for the careful foundation upon
which the League was organized twenty years ago. It emphasizes the able administration
under which the League has conducted the affairs of the racfio amateur.

**Having been closely associated with radio during these years, I am well acquainted with
the many problems which have confronted amateur radio.

*“The Navy is gratified, also, that several officers and many members of the American Radio
Relay League are members of the Naval Communication Reserve. This close association has
strengthened the pleasant bond between the two organizations and has brought about 2 clear
understanding of our common purpose.

“"Please accept my sincere good wishes for continued happiness and success.""

Sty

From DR. J. H. DELLINGER, Chief of the Radio Section, Burean of Standards:
Dear Mr. Maxim:

I extend my hearty congratulations to you and to the American Radio Relay League upon
the completion of twenty years of fruitful activity in amateur radio. Your field is a conspicuous
example of a hobby which has by-products of utilitarian value. I am happy to acknowledge
the aid given by the amateurs on the advancement of radio science. The Bureau of Standards
has called on the amateurs, through the League, for collaboration in a number of projects, and
has always met a cordial and effective response.

“'I congratulate you not only on the splendid record which the League has made but also
on the bright future of amateur radio. The amateurs have won a definite place for themselves
in the scheme of things radio. This has been in large part accomplished through the organiza-
tion of their activities in the American Radio Relay Eeague, and this effective organization in
turn has in large measure sprung from your leadership.”
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From PROFESSOR A. E. KENNELLY, president of the Union Radio Scientifique Internationale,
discoverer of the Kennelly-Heaviside Layer:
Dear Mr, Maxim:
1 wish to convey to the American Radio Relay League, as well as to yourself, the president
since its inception, my hearty greetings upon the League’s attainment of its twentieth
anniversary. 3
“It is unnecessary for me to mention the great debt of thanks that the world owes to the
past work of radio amateurs, in discovering and developing the possibilities of short-wave
radio communication, now so much used in industrial radiotelegraphy. The history of ama-
teur radio during the past twenty years is also closely interwoven with much valuable volun-
teer work in emergencies of all kinds all over the world. The radio amateur has often given
valuable aid under circumstances where other means of communication were unattainable.

TWO DECADES OF ORGANIZED AMATEUR RADIO
- . -



*Commencing in the spring of 1914, with a small group of enthusiastic young amateurs,
using short-range spark coils, the A.R.R.L. has steadily advanced in numbers, equipment and
experience, until to-day the total exceeds, I believe, 60,000.

“Inour childhood, we read of fairies, witches, and other supernatural folk careering abroom-
stick over the skies. The A.R.R.L. has out-realized those nursery tales with nothing but an
antenna as a vestige of the broom fancy, for the radio amateur actually launches his personality
into the upper air beneath the layered ionosphere almost at light speed, and calls upon his
friends, perhaps half-way around the world—friends whose language he may not know, and
whom he may never be able to meet face to face—to close the circuit of his thought.

*“The messages our radio amateurs exchange are bright with greeting, sympathy, and good
cheer. The radio amateur language is highly distinctive, being mostly basic English inter-
larded with many international code-letter groups and abbreviations, more euphonious when
transmitted than when vocalized. It sounds cheerily in buzzing dots and dashes through the
head-phones of the listening amateur. QST is its journal and its theme is 73. What an army of
goodwill and international amity are the world’s radio amateurs! Their whisperings over all
the oceans make for peace. So long as the amateurs are allowed to talk to each other freely,
the world's peace is assured. Only with war and violence is the amateur’s voice hushed.

““We all hope that in the next twenty years, these knights of the joyous venture may con-
tinue their happy and helpful service to mankind, utilizing the ionosphere which radio science
ever seeks to explore and understand. As in the past, we must all endeavor to make their useful
influence realized internationally; so that modestly-adequate channels may be reserved for
their activities in the great spectrum of radio-frequency allotments. Congratulations and
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From MR. ROBERT E. BONDY, Director of Disaster Relief, The American Red Cross:

“I am pleased to send the greeting of the American Red Cross to the thousands of radio
amateurs on the occasion of the Twentieth Anniversary Celebration of the American Radio
Relay League.

““The League and the Red Cross share some unique characteristics. We are both organized
for unselfish public service. The length and breadth of the land is the sphere of our activity.
Our regular activities go on day by day as a great foundation for the emergency activities that
form a significant part of our programs. .
_ ""The American Red Cross is given Particula.r responsibility under its Congressional Charter
for service in time of great disaster. With an average of over 80 disasters a year calling for Red
Cross relief in this country, one of our most constant needs is that of prompt and adequate
communication service. :

“'For speed is the essence of effective disaster relief. With hurricanes and floods, warnings
in advance of the disaster may be given. Programs of preparedness for the protection of lives
and property are carried through by local Red Cross chapters when warning comes in time.
Our experiences in the recent hurricanes of last year when compared with the hurricanes of
several years ago, show very striking records o{ reduced loss of life and Ainjuries because of
early warning and preparedness measures taken in codperation with the United States Wcat.her
Bureau and facilitated by amateur radio operators and other facilities available for communica-
tion purposes. . L

“‘Once the disaster strikes, the Red Cross director on the field of the operations must maintain
constant communication with his headquarters in Washington, St. Louis or San Francisco.
His needs for personnel, his needs for supplies, and the amount of money needed for relief
purposes must Ee promptly transmitted. Instructions go back to the director of the field opera-
tion from his headquarters' office. Failure to maintain communication may mean the serious
hamlg)ering of relief and unnecessary suffering. . . .

“‘For these reasons, we urge our Red Cross Chapters—and there is one in practically every
county in the country —~ to become adquainted with the amateur radio operators, interest
them in becoming a part of the chapter disaster preparedness program and be prepared to work

in close contact witE the amateurs when disaster comes. There have been many situations in
which the service of amateurs has been invaluable and vital to successful relief. Our joint
experience is enabling us to perfect this system of emergency communication and on the occa-
sion of this Twentieth Anniversary of the American Radio Relay League we are happy to
extend our thanks for these many services and to wish for the League and its great membership,
an ever widening sphere of usefulness and service."
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From MAJOR GENERAL C. McK. SALTZMAN, U.S. A., Retired, former Chief Signal Officer of the
Army during whose administration the Army-Amatenr affiliation was inaugurated; former Chair-
man of the Federal Radio Commission:

*On this twentieth anniversary of the American Radio Relay League, permit me to extend
my greetings and congratulations to the League. )

*'I grew up in the communication game with the Signal Corps of the Army under the leader-
ship of a very distinguished man, General A. W. Greely, who imbued that Corps, as he built
it, with a progressive and constructive spirit and a desire to be ever on the alert for participa-
tion in all technical advancement and development. Later, when I was Chief Signal Officer of
the Army, I noticed this same spirit in the A.R.R.L. and was delighted when it affiliated
with the Corps.

**As it looks back to-day over twenty years of remarkable growth and accomplishment, the
League should take great pleasure not only in the realization of its success but in the fact that
its success has been due to its progressive and constructive spirit and its fundamental desire to
be ever on the alert to participate in all technical advancement.”
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From SENOR DON JULIO PRIETO, President of the Liga Mexicana de Radio Experimentadores:

“‘Ttis a great pleasure to the Liga Mexicana de Radio Experimentadores to send the American
Radio Relay League, upon its twentieth anniversary, our hearty congratulations and sincere
wishes for the continued success of your brilliant work which has been a strong stimulus for
our own national radio society.

*'We feel that the A.R.R.L., founded by Hiram Percy Maxim, one of the foremost radio
pioneers, has set an imperishable mark in the history ot radio communication by leading the
amateur to the most striking victory of a scientific nature that has ever been accomplished by
such a vast group of human beings. Its official organ, QST, a true bible, has sent wisdom
and optimism, reaching the amateurs even in the remotest corners of the world. The A.R.R.L.
is and always will be a most valuable help to the I.A.R.U. in safeguarding the interests of
the amateur against the attacks of the European bureaucracies at the international radio
conferences."’ '

From DR. C. B. JOLLIFFE, Chief Engineer of the Federal Radio Commission:

*The Engineering Division of the Federal Radio Commission extends its hearty congratula-
tions to the American Radio Relay League on the occasion of its twentieth birthday.

*'The radio profession is proud to number present and former amateurs among its outstand-
ing representatives. Their contributions to radio as a whole, and particularly to the short-
wave field, have been distinguished by the pioneering work in research and operation which
has marked them as leaders. It is our belief that the scientific spirit of adventure which is such
an essential part of this leadership will carry amateur radio on to new and greater fields.”*
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From DR. LEE DE FOREST, inventor of the three-element vacunm tube:

*'The celebration of the Twentieth Anniversary of the A.R.R.L. brings back to my memory,
as it must to those of your founders and first members, incidents of the infant days of radio
which we know to-day.

*'For it was in 1914 that the first oscillating three-electrode tube was presented to the world.
The first heterodyne and autodyne detectors were then initially demonstrated to our Navy and
put into actual military and commercial service.

"It was in this period that ‘amateurs’ began to haunt my doors seeking the privilege of
owning an audion tube, of the globular, ‘double-wing’ double-grid Hudson-filament type,
the only ones then known, with which each ambitious ham sought to out-distance his rival.
And many were the incredible tales I listened to of unheard-ot records, generously accredited
to.that little grid.

**And it was in no small measure the loyal and eager patronage, the hard-found dollars from
the ever-spreading hordes of hams,which during those struggling pre-war and patent-litiga-

e
- TWO DECADES OF ORGANIZED AMATEUR RADIO




tion days enabled my early work of development of the audion, ultraudion, and oscillion
to continue.

I have been ever mindful of this, and ever grateful to A.R.R.L. for what its members have
done towards thus aiding the development of the New Radio, at a time when such support
was most needed.

**And what this nation and all nations owe to the Radio Amateur — for his eager enlist-
ments during the War, for his sleepless vigilance in time of storm or disaster, his ever-ready aid
to explorers, the MacMillans, the Byrds, for his clever ingenuity in developing new hook-ups,
his cheerful willingness, when forced into "useless’ short-wave bands, to carry on and thereby
demonstrate to older engineers in an art already become conservative and skeptical — until
to-day the entire world spins enmeshed in a friendly web of antipodal CQ megacycles — these
not all the volumes of a thousand QST's can ever adequately record!

“‘Foremost in this world awakening to the marvels and the friendliness of short-wave
witeless will always stand the American Radio Relay League. May your ensuing twenty years
be filled with joy of accomplishment and service to mankind equal to those of your first!"

Lot S

From MR. BOND GEDDES, Executive Vice-President of the Radio Manufacturers Association:

*“The American Radio Relay League is to be congratulated on its splendid service covering
two decades. When we review the hrief but momentous career of radio and realize that our
industry sprung from the activities of amateur experimenters, the pioneers of our broad tech-
nical deveﬁ)opment, then only can we appreciate the great service of those amateurs. Their
contributions are not ended. To-day they continue to be a great force in the march of radio

and allied scientific progress.”
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From MR. W. D. TERRELL, Chief of the Division of Field Operations of the Federal Radio Commission,
JSirst American radio inspector, for many years the administrator of amatenr radio as Director of
Radjio of the Department of Commerce:

*‘First I desire to congratulate the American Radio Relay League upon its Twentieth Anni-
versary. I believe the A.R.R.L. and QST and the men behind them have contributed much to
orderly operation and to amateur success in this country.

“‘Twenty years ago was the beginning of somewhat orderly amateur operating. Prior to that
time there was little or no restraint upon the amateur. The amateurs used call letters of their
own selection, frequently two letters and often their initials. They used such wavelengths as
their antenna would permit. The power of their transmitters was {imited only by their avail-
able cash. The amateur was practically unknown outside of his immediate circle. The inter-
ference he produced was largely aural, caused by straight and rotary spark gaps. These devices
were greater disturbers of sleep than the loud-speaker of to-day.

**With the advent of broadcasting it became necessary to impose some restrictions upon the
amateurs such as quiet hours, discontinuance of spark transmitters, and specitied bands of
frequencies. However, the amateurs had already discovered the advantage of tube transmission
on high frequencies and the majority of them had abandoned the spark sets. Few, if any,
amateurs to-day have a station that is not far more effective than the best commercial stations
of twenty years ago. In the old days the commercial companies paid a bonus to operators who
could transmit their messages direct from Puerto Rico and similar points to New York and
this feat, when accomplished, was usually after midnight, To-day the amateur transmitting
range seems to have no limitation. It is routine work with amateurs to communicate with any
of the five continents and also with Little America.

“In 1914 there were approximately 5,000 amateur operators. At the end of the last fiscal
year there were 41,555 licensed amateur stations. It should be said to the credit of the amateur
that the problem of regulation of the more than 30,000 amateur operators is no more difficult
to-day than it was twenty years ago. OST has undoubtedly done its part in making the regula-
tions clear to the amateurs and in helping them with their problems of meeting theseregulations.

‘T wish QST continued success and congratulate the amateurs upon having such a dependable
and enlightening magazine. The success of the League no less than the success of the American
amateurs themselves is due largely to the untiring etforts of its president, Hiram Percy Maxim."’
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From DR. A. HOYT TAYLOR, Superintendent of the Radio Division of the U. S. Naval Research
Laboratory:

“*When the Naval Research Laboratory started its pioneer work in the high-frequency band
in 1923, there were no naval ships or stations operating in this band except those using the old
inter-Fleet sets on 125 and 150 meters. The receivers for this work were of very narrow range
and not at all sensitive.

*“We therefore turned to our amateur friends for help in studying the properties of these
new frequencies and in developing a suitable wave-propagation theory. Of course, during the
war I came in contact with hundreds of able amateurs, many of whom served under my com-
mand, and it was a very natural thing for me to turn to the amateur fraternity for help in the
emergency of 1923.

*“'From then on until 1927 and to a more limited extent since that time we have continued
to use amateurs for assistance in this important work. The responses to our original request
were extremely gratifying and I am frank to say that without the assistance of the amateurs,
the high-frequency program in the Navy would be very much behind what it is to-day. I shall
never cease to be grateful for this willing assistance and shall never forget the many friends
I made as a result of these contacts.

“'Of course, as time went on more and more high-frequency contacts were possible within
our own Service so that the necessity for relying so heavily on the amateurs gragua.lly went out
of the picture. However, if similar conditions were to arise to-day I should not hesitate to
again call on the amateurs for active codperation with the absolute certainty that I would get
the same hearty and cordial response. You may be sure that the American Radio Relay League
and the amateurs of the Um'tedgtates have a very special place in the regard of all the members
of the Naval Research Laboratory staff who have had to do with such contacts.”
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From MR. PHILIP G. LOUCKS, Managing Director of the National Association of Broadcasters:

‘I am afforded considerable pleasure in congratulating the American Radio Relay League
on the occasion of completing twenty years of phenomenal progress.

‘‘Many broadcasters and broadcast technicians got their start in amateur radio and all of us
acknowledge a marked interest in amateur activities. The amateur has in many instances led
the way into unexplored fields and we, who utilize radio facilities in serving public interest,
constantly look to the amateur to discern trends of any developments in an absorbing art.

“The legislative protection and technical guidance afforded the amateur by the American
Radio Relay League constitute a record of which the League may well be proud.

'l hope the next twenty years will be as eventful and successful for the American Radio
Relay League as the past twenty years have been.*
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From MR. BERNARD H. LINDEN, Federal Radio Commission Inspector in Charge at San Francisco:

*‘Surely felicitations are in order on the twentieth anniversary of an organization such as the
American Radio Relay League,which has accomplished so much for the radio amateur and
rendered such valuable assistance to the Government in the enforcement of radio laws and
regulations and in emergencies, etc. Unquestionably, the effects of the organization extend to
the proverbial four corners of the earth. The League is a clearing house, one might say, for
national and international amateur problems—-the amateur's spokesman. Without such an
institution there could be no codrdinated action for the mutual benefit of those concerned.

*‘It has been my pleasure to witness the growth of the American Radio Relay League and its
magazine QST since its inception and I can, therefore, with authority add my commendation
to the many others which will be received for the manner in which they have been managed
and for the support given by their constituents.

“I wish to exfress my appreciation for the wholehearted coGperation extended by the
American Radio Relay League and the amateurs of this District during my now nearly one
score years of association with this office, and to congratulate Mr. Hiram P. Maxim for his
untiring efforts in behalf of the radio amateurs for twenty years as president of the American
Radio Relay League.’’

=
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From MAJOR GENERAL GEORGE S. GIBBS, U.S.A., Retired, former Chief Signal Officer of the
Army, President of Postal Telegraph-Cable Company:

Dear Mr. Warner:

*'It affords me genuine pleasure to avail myself of this opportunity to send you my greetings
on the twentieth anniversary of the American Radio Relay League.

*‘In any line of endeavor — whether it be the arts or sport — nothing is finer or contributes,
unselfishly, more to its development than the spirit of amateurism. That is what the A.R.R.L.
has done for radio.

It is another phase of your activities, however, to which I do desire sincerely to pay
tribute. That is the splendid work of training personnel, chiefly young men and boys in their
teens, for military and commercial radio service.

**In the World War, I suppose the large majority of our Army and Navy operators came from
the ranks of the amateurs. Many of the officers and department heads of the large radio com-
panies to-day originally began their radio careers as ‘*hams,"" and our operators, too, in many
cases came from the same ranks. Since the War, the reserve communication activities of both
the Army and Navy have centered largely around the radio amateur.

**You and your organization have gone and are doing a splendid job and I send you my
warmest wishes for continued progress and success in amateur radio.’

From DR. WALTER G. CADY, Professor of Physics at Wesleyan University, who gave the world
“Crystal-Control”;

“The American Radio Relay League deserves the admiration of all who are interested in
radio, and this means the whole civilized world. Most of all, their achievements should be
recognized by those who are in a position to understand the many constructive contributions
that the League has made to the art of radio. We cannot forget the valuable inventions that
have been made by League members, nor the men now occupying responsible positions who
received their early training in the League. Outstanding, of course, is the pioneer work in the
development of short-wave communication, which has become of great benefit to mankind
as welF as of enormous commercial importance.

**In no other country have the amateurs played so vital a part in the development of radio.
Working, as has frequently been the case, with slender means and meager equipment, they
offer striking proof of the old adage that *‘Necessity is the mother of Invention.’

**My heartiest congratulations go out to the American Radio Relay League, with the hope
that its next score of years may be even more prosperous than the first.”
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From MR, DAVID SARNOFF, President of the Radio Corporation of America:

Dear Mr. Maxim:

“'My congratulations to the American Radio Relay League on the occasion of its Twentieth
Anniversaty.

““The radio amateurs who comprise the organization of which you are president have come
a long way forward since those early days when spark coils and crystals first made possible
two-way communication between neighborhood experimenters. To-day, signals from amateur
transmitters bore through thousands of miles of space and link your members with kindred
spirits in many countries of the world.

“As one who has given generously of inspiration and service in this development it must be
gratifying to you to contemplate the possigilities for pleasurable and educational adventure,
beyond national borders and even oceans, which thus have been made available to thousands

of American amateurs."’
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From CAPTAIN GARLAND C. BLACK, Signal Corps, U.S.A., Liaison Officer of the Army-Amateur
Radio System:

‘I congratulate the American Radio Relay League upon the splendid record of accomplish-
ments achieved during the past twenty years of its existence.

**The adoption of and szerence to an amateur code that is most comprehensive has in no
small measure served to place the American amateur in the position of high esteem of his
country that he now enjoys. i

*‘The period of time from 1914 to 1934 has brought about a realization of our founders®
conception of the development of relay routes over all of the country among all the amateurs
that recognizes no parallel or equal to-day.

*‘The League has been fortunate in having its organization administered by individuals who
have willingly devoted long years of faithful service to the work. . . .

*‘Please accept my sincere good wishes for a continuation of your success."’

From MR. M. H, AYLESWORTH, President of the National Broadcasting Company:
Dear Mr. Maxim:

“The American Radio Relay League is completing twenty years of real service to the
American amateur, under your presidency. Through the efforts of your organization, the Amer-
ican amateur has been guided through many difficult periods, has gained respect and prestige
and has had his interests protected. The League has coordinated amateur efforts until they have
become a recognized force ever ready to serve the public interest in the event of emergency.

I wish to congratulate you, your associates and the entire membership of your organiza-
tion on this anniversary and hope that the League will continue to grow and prosper as it
justly deserves to do. The League's fine codperation with the broadcasting industry merits
high praise.

“Ygu may well take pride in the fine work which the American Radio Relay League already
has done in furthering the technical development of the art. As you know, many of the leading
technical men of the National Broadcasting Company have becn amateurs, and in fact many
of them still are at heart. They join me in wishing you and your organization every future
success.”’

e

\V“‘/‘""‘"?W

From PAUL F. GODLEY, developer of pioneer amatenr short-wave regenerative receivers, who first
received American amateur signals in Exrope in the A.R.R.L. transatlantic tests of 1921:

*‘Insofar as my experience and observation goes no effort has met with quite such complete
success as that one so enthusiastically begun in Hartford twenty years ago under the name of
the American Radio Relay League.

*“That was a happy day for budding manhood, for an infant industry, for a young nation,
and for a new order of world-wide mental processes!

"It is impossible to view the work of the League — past and present — without the greatest
of admiration for the unselfish service rendered by its president and founders, its ofhicers and
workers and its members and well-wishers. All have, for the finest of reasons, a tremendous
pride in their contributions.

*‘I congratulate you all, and rejoice with you all on this happy occasion. Amateur radio is
wox;ithy of your efforts and your devotion. For, in my opinion, 1t has yet to reach its greatest
strides.”’
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From DR. ORESTES H. CALDWELL, President of the New York Electrical Society, former Federal
Radio Commissioner, editor of *“Electronics’’:
‘‘Hearty congratulations to the American Radio Relay League on the great things accom-
plished during your twenty years of eventful history.
*Your amateurs have achieved surprising results in space radio. Indeed, you have about
taxed the resources of this old globe to provide a playground for your radio experimentation.
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**But the thoughtful amateur has still greater thrills ahead, I believe, as he applies his radio
knowledge to non-space applications — the new and expanding arts of electronic tubes and
circuits, applied to industry, science, the arts, and everyday life in the world about us.

““These new expansions of radio principles, amplification, electron optics, graphical repro-
duction, control, etc., offer even more fascinating fields for your members and for the thousands
of amateurs whom your League so ably represents. And I have no doubt that your members
will pioneer still new paths into the bouursjless domain of electronics, just as they have done
in opening up new services and uses of the radio spectrum.”
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© From MR, WILLIAM S. PALEY, President of the Colnmbia Broadcasting System:

"It is with a feeling of genuine appreciation that I congratulate the American Radio Relay
League on the celebration of its twentieth anniversary. In the development of major industries
as in the growth of sports, the amateur precedes the professional; and we in commercial broad-
casting owe a debt of gratitude to you who first broke ground in the limitless field that is radio.

"'Qur spheres of endeavor are separate but complementary, and the great progress that you
have made in the past twenty years has been an inspiration to us. It is my hope that the next
two decades in the relatively brief history of radio will witness developments of even larger
import in our respective phases of radio.”

From MR. PAUL GOLDSBOROUGH, President of Aeronauntical Radio, Inc., representative of radio
in aviation:

*‘In connection with the twentieth anniversary of the American Radio Relay League it
seems opportune to extend greetings and congratulations to your group through the special
birthday issue of QST.

"'Qur own organization is largely made up of amateurs, so this greeting is really just a
friendly word from within the ranks. We wish the A.R.R.L. continued successin its tine work."’
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From MR. H. H. BEVERAGE, Chief Research Engineer of R.C.A. Communications, Inc.:

**It makes me feel old to look back 25 years to 1909 when I received the first wireless signals
1 had ever heard, using a homemade *'double slide’’ tuning coil and a galena crystal. I can also
recall the thrill of contacting another amateur, 20 miles away, with an Electro Importing
Company one-inch spark coil operated from old dry cells discarded from a motor boat.

“'Astounding devefopments in radio communication have taken place during those 25 inter-
vening years, and many of these developments have been due to men who were *'dyed-in-the-
wool Hams' at some time in their career. Amateur experience develops a knowledge of the
vagaries of the transmission path and a technic in handling radio equipment that is difficult to
acquire in any other way.

“When Paul Godley reported that he had heard my old ham set, 2BML, in Scotland, I
figured that there was not much more that could be done, so 1 presented my equipment to
Mr. Bourne. ‘‘RB’" had operated it during the Scotland tests, since Fwas in London at the time.

“While I have not owned an amateur station since 1921, I have continued to follow the
activities of the amateur with unabated interest through the pages of 0ST. The A.R.R.L. has
certainly accomplished much for the American amateur, especially in helping to raise the
standards of amateur equipment, and in maintaining and sateguarding the amateur frequency

assignments against insistent world demands.**
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TWENTY YEARS OF

The History and Achievements oj

1914: Amateur radio . . . a group of experimenters, two thousand,
more or less . . . scattered throughout the country without cobesion or
mutual recognition . . . hearing each otber, talking with each other

occastonally over distances of 10 to 100 miles for stations up to a kilo-
watt, of up to 300 for those with boundless luck and pocketbook . . .
vaguely regulated by the government to the extent of license issuance

. other than that, every man for bimself! . . . The audion bulb
was being mentioned in awed tones . . . a few of the big fellows had
them, and debated righteously about the amount of glow that gave the.
best sensitivity . . .

And there it was. For three years the art bhad remained stagnant. It
bad gained recruits, idly and haphazardly, bat it had not gained
strength and prestige. After all, whar group of scattered enthusiasts
ever did possess those attributes? History may bave been in the making,
but the mills bad stopped grinding.

In 1914 history began again.

It is January. Hiram Percy Maxim is calling to order the first
meeting of the Radio Club of Hartford. Twenty-three charter
members are present.

March 9th sees a banner attendance of 35.

Amateur radio is booming!

RADITIONAL ~-a Man with an Idea. Mr. Maxim had
the idea. With the limited ranges of the transmitters of that
time, he foresaw the necessity for relaying, if messages were to
be sent over great distances. But a relay network demanded
organization — and there was no organization. Yet he had seen
the Radio Club of Hartford burgeon into real significance in
three short months. If a local organization of radio amateurs
could prosper, so could a national organization. It would have
to have some community interest to make it cohesive. Regular
meetings were out of the question -— but the relay idea would
supply the common interest, with each member doing a service
for each other member! .
He told the club about his idea. He suggested a name for the
organization — the American Radio Relay League. A Relay
Committee was appointed. Application blanks for relay stations
were printed. This was in May. By June they were under way.
On June 15th the sum of $50 was voted appropriated by the
club for national development. By letter and by radio the word

was spread.

The amateurs of the nation hailed the idea with ‘‘eagerness
and enthusiasm. . . .” -— Minutes of the Radio Club of
Hartford.

In October the League’s first call book was published, a list
of 400 stations in 33 states and Canada.

Amateur radio was booming!

In January, 1915, the American Radio Relay League outgrew
the local control by the Radio Club of Hartford. Administrative
control was taken over by Mr. Maxim and Clarence D. Tuska,
its first secretary, and the League was incorporated under the
laws of the State of Connecticut as a non-commercial organiza-
tion with no capital stock.

In March, 1915 a second call book was issued, listing nearly
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the American Radio Relay League

six hundred members. By radio and correspondence strenuous
efforts were made to build up relay routes throughout the coun-
try. Yet it was difficult to make progress. It was too great a task
to acquaint the membership with the progress and plans of the
Ieague through correspondence alone. Some form of bulletin :
became absolutely essential. The League, however, had no S
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funds; membership was free, and the call books were sold at
cost.

Then, in December, 1915, came QST . . .

... “published by and at the expense of Hiram Percy
Maxim and Clarence D. Tuska. € Its object is to maintain the
organization of the American Radio Relay League and to keep
the amateur wireless operators of the country in constant touch
with each other.” v

WAR had begun in Europe. The U. S. government com-
menced bolstering our national defense. The A.R.R.L.
offered the services of its more than six hundred members to the
Secretary of the Navy and the Secretary of War. The offers
were cordially accepted, pending necessity.

By January 10, 1916, league membership had jumped to 961, in
contrast to 635 on December 1.

Amateur radio was booming! :

George Washington again fathered 2 new movement, in 1916.
Perhaps it would be more accurate to call him godfather. It
was the A.R.R.L.’s first attempt at a nation-wide relay. Kirwan,
9XE, of Davenport, lowa, inaugurated the first Washington's
Birthday Relay with a message from Col. W. P. Nicholson of
the Rock Island Arsenal addressed to the governors of every
State in the Union, and President Wilson. The Pacific Coast got
the message in fifty-five minutes; the Atlantic coast, in sixty;
New Orleans and Canada each had it in twenty minutes.

Visionaries began to dream of a transcontinental message
being sent with but two intermediate relays!

Throughout the early months of 1916 strenuous efforts were
made to establish reliable trunk line networks embracing the
entire United States. By the end of the year six major trunk lines
had been established; four were functioning regularly under
trunk line managers Hebert and Mathews.

At the end of the fiscal year for 1916 there were 5,424 regu-
larly and specially licensed amateur stations in the country.
"The value of the apparatus in use at these stations was estimated
at $10,000,000.00.

Amateur radio was booming!

OST grew in fame and fortune. History:

T.0O.M’s “‘Rotten’’ articles. . .

Preparedness Day bombing in San Francisco prevents San
Francisco Radio Club from parading. . . .

A San Antonio amateur is arrested for interfering with the

Fort Sam Houston station. . . . (Incredible—but then, after
all, this was a time of war!)
Navy Department stations test with amateurs. . . . (Think

that didn't mean something? Well, it didf)
Static breaks up the first transcontinental relay attempt,
January 4,1917. . ., *




But on January 27th it was done. The Seefred
Brothers, 6EA, started the message, which
hopped by quick jumps through three inter-
mediate stations to 1ZM, Mr. Maxim's station
in Hartford. On February 27th the route was cov-
ered two-way in a single night, 2PM’s message
travelling to 6EA and a reply returned in one
hour and twenty minutes.

A legislative menace loomed in Washington.
With the backing of League members now num-
bering thousands, President Maxim went to
Washington and successfully combated the
Padgett bill, H.R.2573. Times were trying,
heads were hot, natures were crotchety — but
amateur radio was preserved.

The first months of 1917 saw amateur radio
oised for tremendous strides in development.
But in April —

War!

*‘By virtue of the authority given the Presi-
dent of the United States’’ all amateur stations
were closed, antenna wires lowered, all appara-
tus rendered inoperative.

Volunteers!

At first, five hundred. The Navy Department
requested the aid of the A.R.R.L. in enlisting
that number of skilled instructors and operators
— in ten days. A last broadcast went over the
silenced A.R.R.L. message routes. The Navy
got its men.

The July, 1917 issue of QST begged for 2000
more men. A lingering hope that dummy an-
tennas might be permitted was crushed by
officialdom. QST stopped publication with the
September issue. The editor had gone to war.

Before it was over, nearly 4000 amateurs had
joined the Army and Navy, the most eflicient
wireless signal corps possessed by any of the
combatant nations. Self-trained and self-or-
ganized, they played a heroically important
part in the winning of the war.

THeQ. GATy
L V.F Came

H.L.STANLEV

November 11, 1918. Armistice. Peace. But not
for amateur radio.

It had to start its fight for existence the in-
stant the guns in France stopped booming. A
radio bill was proposed in Congress that threat-
ened amateur radio. Eleven days after the Armis-
tice the old Board of Direction met in New
York, authorized President Maxim to attend
hearings on the bill, and agreed to meet again
for the purpose of getting the League re-
organized. _

It is December. Mr. Maxim appears before
the House Committee on Merchant Marine and
Fisheries. With him is the realization that the
amateurs of the country and their families have
already written their representatives, protesting
the bill, through the League’s efforts. He pleads
for an hour, outlining the story of the amateur,
describing his invaluable work during the war.

Thebill isnoteven reported outof Committee.

N FEBRUARY, 1919, the A.R.R.L. Board
met again. In March they voted to reorganize
the League. At a meeting on March 29th they
ordered the publication of a miniature issue of
ST to announce the reorganization — but
there was only $33 in the treasury. The dozen
men present dug into their own pockets for
enough to finance this first issue. Lieut. Kenneth
B. Warner, formerly 9JT of Cairo, Ill., was
elected paid secretary. At a meeting on May 3d
the Finance Committee proposed borrowing
$7500 from League members, in return issuing
certificates of ingebtedness payable in two years
with interest at 5%, per annum. They voted to
buy QST. Secretary Warner was ordered to lay
plans for producing the first issue. Since that
issue — June, 1919 — QST has been published
uninterruptedly for fifteen years.
The A.R.R.L.'s first job on reorganization

M.R HUTCHINSON ,
J.0.Smirh &

cue, fne,
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was to get the wartime transmitting ban lifted.
Secretary of the Navy Daniels blocked every
move until October. Then:

Bupglinest % Q8T for Detobar 3919 (VoL 10, No. §)

" BAN OFF!

‘THE JOB IS DONE, AND THE ARR.L DIDIT
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~ WERE OFF!

The picture of the situation was literal. An
immediate headlong rush to get on the air took
place. Manufacturers were hard put to supply
apparatus fast enough. Each night saw addi-
tional dozens of stations joyously crashing out
over the air.

Gangway!

King Spark!

Grown now to full maturity, developed and per-
fected by years of pre-war und war experience, it
reached its bighest peak in the succeeding eighteen
months. Glorious old sparks! Night after night they
boomed and echoed down the air lanes. Night after
night the mighty chorus swelled, by ones, by twos, by
dozens, until the crescendo thunder of their Stentor
bellowings shook and jarred the very
Universe! A thousand voices clamored
for attention. Five-hundred-cycle’s bigh
metallic ring. The resonant organ basso
of the sixty-cycle ‘sync’’. The barsh
resounding snarl of the straight rotary.

Character: Nervous, impatient sparks,
hurrying petulantly. Clean-cut business-
like sparks batting steadily along at a
thirey-word clip. Good-natured sparks
that drawled lazily and ended in a
throaty chuckle as the gap coasted down-
hill for the sign-off

Survival of the fitrest. Higher and
higher powers were the order of the day.

The race was on, and devil take the
hindmost.

Interference.

Lord, what interference!
Bedlam!

Well, it could not be Utopia.

THE STORY of post-war amateur radio is
the story of two fundamental technical
developments, c.w. and short waves, and their
outgrowth, international DX.

C.w. came first. It was a product of the ama-
teur's war experience. While serving in the
Army and Navy he had seen five-watt tubes
covering distances of which a half-kilowatt
spark would not have been ashamed. From the
outset, QST boosted vacuuni tube transmission.

But it was a long struggle. Although V.T.
reception became universal, the familiar auto-
dyne and one- or two-step traditional receiving
practice, spark transmission reigned supreme
until late in 1922. Spark forever! cried a horde of
supporters. QSL cards — their vogue was
starting about then — took up the battle cry.
The air lanes rang with the thunderous echoes
of the David and Goliathan struggle.

It took an incontrovertible example to turn
the tide.

In December, 1921, the A.R.R.L. held its
second transatlantic tests. Prior to that time the
British had been unable to receive American
stations, so the League picked Paul Godley as
the foremost receiving expert of his day, and
sent him over to Scotland to listen for American
signals. Setting up his receiving station in a
tent at the very edge of the sea on bleak Ardros-
san moor, he heard over thirty American sta-
tions, more than two-thirds of which were using
caw.l!

It was a year before spark was generally rele-
gated to the scrap heap, three before it sank into
oblivion. But the rank and file already began to
concede the fight to the slide-rule minority.

Amateur radio began upon a new era.

Secretary of Commerce Hoover announced the
offer of a cup to be competed for annually by
America’s best all-around amateur stations.

IN GODLEY’S TENT, ON THE SHORES OF SCOTLAND
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Amateur police radio aided in recovering stolen
automobiles and other property. West coast
amateurs were regularly copied in Hawaiiduring
the winter. The A.R.R.L. represented amateur

-

WARNER, SCHNELL AND MAXIM LISTENING TO
THE TRANSATLANTIC RETURNS, 1922

radio at the First National Radio Conference.
Forty states presented messages of congratula-
tion to President Harding i1n the A.R.R.L.
governors-president relay. Congress busied itself
with the Kellogg-White bill; it failed to provide
foramateur rights, and was eventually defeated.
At the end of the fiscal year in 1922 there were
15,504 licensed amateur stations. -

The year 1922 ended with a bang. Ninety-one
stations were heard in Europe during the pre-
liminaries to the transatlantic tests. A message
was sent 10,000 miles in four minutes, from
Hartford to Hawaii and back with one inter-
mediaté relay. Seventy eight stations were
heard at more than 3000 miles on a ship crossing
the Pacific. Daylight transcons were a partial
success. A snowstorm emergency found amateurs
on the job.

‘Throughout England and France listening
enthusiasts glue on their headphones, squeeze
the last atom of regeneration from their detec-
tors, burn their filaments at a reckless glow.
From across the sea come signals, hundreds of
them, from all over the United States and Can-
ada— 315 stations rending the European
ether with frantic calls. The third transatlantics
are a glorious success!

HE YEAR 1923 rolled in on a tide of wild

enthusiasm. Hardly had it opened when
New Zealand amateurs reported logging stations
from every district in the United States. In
midsummer came reports from Australia that
they were hearing American amateur stations
from all but the eastern districts. Coincident
with these reports came word that several ships

in Chinese and Japanese waters had logged west-

coast amateurs. MacMillan went to the Arctic,
and with him on the Bowdoin the League sent
Don Mix and a transmitter to carry on amateur

work from the Far North. QST began talking
about short waves. But there was little interest.
Yet amateurs clung to 200 meters. It took an-
other startling example to again turn the tide —
this time transatlantic two-way communica-
tion.

The evening of November 27, 1923. Fred
Schnell, the A.R.R.L.’s traffic manager, is at the
receiver of 1MO, with Maxim and Warner as
witnesses. At ten p.m. Leon Deloy, 8AB, after
a summer of preparation including a trip to this
country, is to call them from Nice, France. New
Reinartz circuits are in use at both ends. At the
appointed hour Deloy’s rough, throaty gargle
fills the ‘phones. They reply. The Atlantic has
been conquered by two-way amateur com-
munication for the first time in history!

BUT even more significant was the wave-
length used: 110 meters. Other stations,
using similarly short waves under special gov-
ernment permission, were equally successful.

That was the start. Before a month was out
five countries were in contact — England,
France, Holland, Canada, U. S. A. A list of
international intermediates was evolved, to
identify stations of various nationalities.

In Australia, 2CM worked 1500 miles to New
Zealand with 0.004 watt. President Coolidge
sent Christmas greetings to MacMillan at the
North Pole. PRR - the amateur emergency
network for the Pennsylvania railroad got under
way. In January, Italy joined the international
DX list. Short waves again were the vehicle —
114 meters. In February northwestern amateurs
did heroic emergency service when a blizzard
paralyzed the country.

*‘The radio bills that bloom in the spring,”
said OST, commenting on the 1924 White Bill.
The A.R.R.L. had had a long and varied expe-
rience in legislative matters by now. Although
supported by A.T.& T. and R.C.A., but a
danger to amateur radio, this bill, too, was

DON MIX, COMMANDER MACMILLAN, AND
WNP, 1923
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successfully opposed. Meanwhile, Hiram Percy

Maxim was being tendered a dinner by Europe’s

most distinguished radio men at the Hotel

Lutetia in Paris. It was from this meeting

that the International Amateur Radio Union
rew.

A daylight transcon — without relays! On
May 22d the world’s DX record went to Argen-
tina and New Zealand, 5400 miles. Superhetero-
dynes — that worked, they said.

July 24¢th . . . short-wave bands open to all.
Prior to this time only experimental stations
had been able to operate outside the
regular 150-200 meter amateur band.
Now the Commissioner of Navigation
announced the opening up of wide ad-
ditional territory at 5, 20, 40 and 80
meters, for c.w. operation only. This
was achieved at the Fourth National
Radio Conference, after more than a
year's work on the part of the League.

The Bowdoin returned September
20th, after a year and four months in
the Arctic. MacMillan was loud in his

raise of amateur radio; never again
gid he venture into the North without
an amateur operator and his station
aboard. Single-control- receivers. The
Antipodes linked by amateur radio —
New Zealand and England. No more
new DX records. The world had been
girdled!

The winter of 1924 and 1925 saw world-wide
amateur radio an actual fact. Almost nightly, it
seemed, new countries came on the air. Most of
the work was in the vicinity of 80 and 100 me-
ters. The Navy Department requested the
cooperation of the A.R.R.L. in organizing the
Naval Radio Reserve. A group of experimenters
continued on the downward trek, achieving
daylight DX on 20 meters. The A.R.R.L. ar-
ranged eclipse tests in conjunction with the
Naval Research Laboratory.

In the April, 1925 issue of QST John Reinartz
first propounded the reflecting ionized layer
hypothesis to account for the behaviour of short
waves, Fred Schnell, traffic manager of the
A.R.R.L.,sailed from San Franciscoonthe U.S.S.
Seattle to demonstrate short waves to the Navy.
During his seven months’ cruise he repeatedly
outperformed all other means of radio commu-
nication with his comparatively low-powered
high-frequency equipment, inaugurating the
Navy's leadership in short-wave development
which has been maintained since that time.
A few experimenters struggled diligently with
5 meters, but achieved no satisfying results.

The scene is the Faculte des Sciences, Paris,.

in mid-April, 1925. Delegates from twenty-
three nations — the A.R.R.L. representing the
United States — have convened in the First

‘THE FIRST INTERNATIONAL AMATEUR CONGRESS, 1925

International Amatenr Congress. The consti-
tutional committee presents its recommenda-
tions. On April 17, 1925, the International
Amateur Radio Union is formed. Maxim is
elected president; Warner secrétary. Amateur
radio officially achieves an international status.

THE ANTIPODES were linked in daylight on
20 meters, as if in celebration of the event,
when England worked Australia — and Ameri-
can amateurs hastened to duplicate the feat. In
August the Army-Amateur affiliation got under

way, with a request for the codperation of the
A.R.R.L. from the Chief Signal Officer. Autumn
brought the practical ham use of a new and
intriguing development — crystal control.

And on it went. Amateur radio, guided by
powerful national and international organiza-
tions, swept on to ever mew achievements.
Expedition after expedition went into the hin-
terlands, and the interrupted musical chime of
their signals to amateurs in the farway home-
land carried tidings of their derring-do. Storm
and flood and hurricane and Acts of God struck
down humans and their puny structures, and
amateur radio bridged the gap of holocaust to
bring intelligence and relief and aid. A hundred
and more expeditions, utilizing amateur com-
munication. Two score major emergencies, with
amateurs stepping in the breach. Thousands of
friendly messages a year, handled. gratis for the
public. Public service — freely given, without
recompense, unselfishly -— yet withal a source of
pure joy to the thousands of giving hams. Pay-
ment? Yes, they were paid — not in money,
but in the unsurpassed thrill of achievement and
service.

So they flourished, in numbers and in the
equal triumphs of technical advance and public
service. From 15,000 licensed stations in 1922 to
30,000 in 1932, and again to 45,000 in 1934.
From a small group of barely-tolerated experi-

May, 1934
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menters in attic workshops to the most powerful
and respected single group in the radio world.
Three decades. The first, birth and infancy.
The second, adolescence and recognition. The
third, maturity and achievement. No ‘‘rags to
riches’’ romance, but a hard life, a perpetual
struggle. There were many enemies, jealous and
envious and often frankly acquisitive. Even yet,
danger dogs the career of amateur radio.

LEGISLATION has always been the arch
enemy of the amateur. It is now an old and
oft-told story that but for human erring on the
part of the first radio law makers of 1912, who
consigned the amateur to the "‘useless’” low-
wave 200-meter region, the first encounter with
this formidable antagonist would very likely
have ended in virtual extinction.

With the coming of the A.R.R.L. upon the
scene, amateur radio had a champion to fight its
cause. In ten years a dozen serious legislative
threats were successfully combatted, as the
growth of other radio interests engendered jeal-
ousy of amateur territory. Yet instead of losing
territory, amateur radio gained new and valu-
able bands. The last of the National Radio Con-
ferences, November 4, 1925, removed the final
threat of broadcasting against amateur radio. A
menace of another kind put in its appearance
during 1926 and 1927 ~- attempts on the part
of municipalities to regulate the local amateur
operation. For six months the League battled
in the Courts of two states, and in 1927 obtained
court opinions denying municipalities the right
to interfere with amateur operation. A new
radio law was passed in 1927; its provisions
proved that the American amateur was a recog-
nized institution, here to stay.

But internationally the situation was dif-
ferent. During the autumn of 1927 delegates of
most of the nations of the world met inWashing-
ton to draw up a new international radio treaty.
The most powerful nations on earth endeavored
to have amateur stations forever abolished. Only
sustained effort on the part of League represen-
tatives, backed by the splendid support of the
U. S. government delegation, made it possible
to emerge from that conference with the rights
amateur radio possesses today. New regulations,
in conformity with the international treaty,
went into effect on January 1, 1929.

From 1929 until the present day the star of
amater radio has been. fixed. There have been
threats against existence, both domestic and
international, but watchful intervention on the
part of A.R.R.L. officials have prevented these
threats from reflecting upon the day-to-day
operation of the amateur. Two major revisions
of the amateur regulations have been-made,
both embodying the result of recommendations
by the A.R.R.L.’s board, and both hailed by the

rank and file of amateur radio as resulting in
improved operating conditions.

It is not possible to detail the number of times
in which A.R.R.L. officials have operated to
protect amateur interests since 1929. Four inter-
national conferences, half a dozen domestic
radio bills introduced in Congress, with hear-
ings and memoranda and investigation, hun-
dreds of conferences with members of the Fed-
eral Radio Commission and its staff — the im-
portance of all these is so great that the secre-
tary of the League commonly visits Washington
at least every other week, spends half his time in
connection with regulatory matters, in addition
to the watchfulness and activity maintained by
the vice-president and general counsel.

Meanwhile, amateur radio, its orbit stabil-
ized, has proceeded to perfect itself. It is im-
possible to outline even the broad trends along
which it has progressed in the allowable para-
graph or two which can be allotted for modern
times in this résumé. Elsewhere in this issue is a
record of technical progress, into which there is
no need to trespass. One is bowed down with a
sense of futility at the enormity of the task, in
attempting to visualize the scene. Every objec-
tive of twenty years ago has been realized.
True, in their stead new objectives have risen,
which must be realized in the coming twenty

ears.

The highlights of 1934 .contrast strangely
with the highlights of 1914.

One can sketch, with a few broad strokes. . .

1934 Forty-five thousand licensed stations ~— thirty-
five thousand operators . . . thirty percent of them
active at any ome time . . . their activity spread
over six bands with ranges from a few miles to world-
wide . . . nothing remaining impossible of accom-
plishment within terrestrial limits . . . interna-
tional DX & routine occurrence . . . the congestion
of incredible numbers foiled through unbelievable
technical progress . . . point selectivity realized in
receiving practice: @ literal single signal . . .
stable ultimate transmission on any of the six bands
with a new minimum of apparatus and adjustment
. . . operating technique refined wnd developed
through the experience of twenty years of organized

relaying . . . @ swell bunch of old timers . . . an
cager group of beginners . . . alarge mass of genuine
hams . . . & warchful and wise organization . . .
Utopia? . . . Well, hardly . . . human nature,

not circumstances, make Utopia a never-to-be-real-
ized state . . . yet amateur radio is as near to
riding the top o' the world as anything can be on this
earth.

A toast and a prayer for its continued rise. Here's to
Amateur Radio, through the years to come!

— C. B. DeSoto
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A SKETCH OF TECHNICAL PROGRESS

W‘E HAVE had a grand time running
through all the old QST"s in the attempt
to glean material for a review of the progress of
ham equipment down through the last twenty
years. The original idea was to make notes on
all important technical contributions—a half-
day task—then to dash off a list of technical
highlights. Dead simple. . . . We finished up
by spending several days and a week of evenings
in an orgy of reading, consuming almost every-
thing from the first cover of the first issue on,
and making enough notes to form the basis of a
couple of fat volumes.

But now that the reading is finished, it seems
quite futile to attempt to write the story of the
development of ham radio technique without
having an entire book to write it in. The only
remaining hope is that under these circum-
stances it should still be possible to touch off a
few highlights of the past—things that can be
looked back at now with a great deal of pleasure
and possibly some profit.

The Ultimate?

Quite the most significant thing about ham
radio of 1914 was the very grand and glorious
feeling of technical security that seems to have
existed. Young amateurs installed spark coils
and fixed gaps. More ambitious fellows put in a
half-kilowatt transformer and rotary gap. When
they did that and when they topped it off with
the highest, widest and handsomest antenna
and the most elaborate possible ground system,
they had the very last word in a transmitter.
Nothing more could be done outside an increase
of power. We still have the same ideas to-day,
of course. We still are prone to think our Tri-tet
crystal transmitters and S.S. receivers the ulti-
mate. But the history of the game has taught us
to maintain a healthy degree of doubt in our
minds at all times.

Judging from the literature of the day, the
ham of 1914 was cock-sure of his equipment. The
ultimate had arrived. It is not surprising, there-
fore, that the technique had fallen into a condi-
tion of complete stagnation.

The early 0ST made no conscious attempt to
inspire technical progress. It set out to be simply
a journal devoted to the business of reporting
amateur activity and maintaining well-organ-
ized relaying. Even so, its influence on technique
was immediate. The publication of station
descriptions and performance details made
apparent the wide differences in results obtained
by different workers with similar equipment.
Within a year the rusty gears of technical prog-
ress had been oiled into working condition.

QST sfirstreal job in the technical field was to
provide information on how to build and oper-

ate vacuum tube receivers. Prior to December,
1916, the magazine had strenuously avoided
running anything in the way of *'How to Make
It articles. At that time, however, in response
to obvious demand, a ‘‘Construction Depart-
ment’’ was inaugurated. ‘‘Complete Description
with Instructions for Building a Short-Wave
Regenerative Receiver'’ started the ball rolling.

At this stage of the game, the commercially
manufactured equipment appears to have been
far ahead of anything that the amateur could
build himself.

Technical cob-webs in the amateur field had
jfust about been cleared away when the war ban
ell.

During the war years, as everyone knows,
professional radio made tremendous strides. The
world’s radio engineering talent, one might say,
waged a war of its own against the problems of
radio transmission and reception. Very natu-
rally, the post-war amateur had a big job of
rebuilding on his hands.

Spark »s C. W.

From our present point of view, it would seem
that the radio amateur of those days was a bit
slow on the up-take. Admittedly, there was
precious little equipment available other than
the transformers, condensers.and gaps which
had been stowed away for the war period. Even
$0, it was many years before amateurs generally
would admit, despite QST"s advocacy of the new
technic, that tube transmission had any real
advantage over spark.

QST for July, 1920, carried an editorial on the
c.w. vs. spark business that will bear quoting in
part:

*We are very strongly in favor of c.w. trans-
mission, and we are going to do all we can to
help it along. . . . It is wonderfully efficient
because the gecrement is so extremely low and
the energy all on practically. one frequency. . . .
It has its disadvantages, too, but they are
temporary in character. It is awfully hard to get
hold of tubes . . . it is not cheap. . . . The
bulk of the expense, outside of tubes, is in the
motor-generator, and we believe it will be only a
short time until some enterprising amateur dis-
covers a cheap way of getting around this. . . .
We are on the eve of a great transition in ama-
teur methods. We plead for the {Indamped, the
serious consideration that its many advantages
merit."’

But interest in spark was not to be dampened
that easily. January, 1921, QST carried the
announcement of an *‘Ideal Relay Spark Trans-
mitter’’ contest, justified in this fashion: ‘*‘We
want more practical articles for the amateur who

(Continued on page 108)
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Two Decades
A Pictorial Review of

1914-1916

THE PRE-WAR DAYS OF
SPARK

Some typical station Bictufes of
the days when good DX was a
matter of a hundred miles. Old-
timers well remember the rotary
gaps, pancake transmitter induc-
tances and loose-couplers that con-
stituted important components in
the modern station. The audion,
to be seen in some of the illustra-
tions, was the very latest thing to
come douwn the pike. But it was a
dizzy-acting gadget.

Hllustrated at the top left corner of this group is the pre-war rig of the present WODAX. No dope is available on the
equipment used but it would seem to be a quarter-kilotvatt transformer, rotary gap and, for receiving, a dandy crystal
set.

Second from the top is a clean-cut station about which, unfortunately, we have no data at all. Obviously it was an
up-to-date station and a source of great pleasure to the two staid operators.

The right-hand picture of the group is a glimpse of the early station of Louis Falconi who was later to be a winner of
the Hoover Cup and owner of a very famed station of postavar years—SZA. The home-made loose-coupler with single-
slide tuning of the primary is characteristic of the receiving equipment of the day.

The lower-left illustration is of 9BG, St.John, Kansas, in 1916. Fitted out with 1-kilowatt panel type spark transmitter,
u.,:; advanced type of loose coupler and an audio detector, it is probably accurately representative of the best stations of
that era.

‘The 1916 version of 3AEP is shown at the lower right. The equipment includes a 14 kilowatt trans{)ormer providing
14,000 volts; eight sections of Murdock condenser and a Hy-Tone rotary gap. An audion was available for reception
but Crystaloi and Perikon detectors served for most of the work. A six-wire antenna 70 feet high completed the station.
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of Progress in Station Equipment
Miscellaneous Ham Apparatus— Old and Not So Old

IN SELECTING these photographs, our chief idea has been to present stations to some degree typical
of the period in which they were built. Our selections (handicapped by an inadequate file of historical
photographs) were not based on the importance of the stations in their day or on the elaborateness of
the equipment—hence the hodge-podge. It is quite obvious that had we chosen the most famed stations
or those most noted for their completeness, it would have been a different showing.

POST-WAR SPARK AND EARLY C.W. STATIONS

Top left: 2JU in 1920, rather badly chopped up by the engraver. Note the
Grebe regenerative tuner and two-step amplifier. The transmitter was a
spark of 1 kw. or thereabouts.

Top right: The hefty spark transmitter of 3CG in 1921.

Center: SML built an antenna in 1921—this
is it. The masts were only 110 feet high.

Right center: 8DE’s c.w. rig of 1921 looks a bit
temporary but it gave his spark set a big licking.

Lower left: 1RU’s early c.w. set, successful
in the December 1921 Tr lantics

Lower right: 9ZX-9EE of the vintage 1922.
Notethe dandy little tube sct stuck on the corner .\
of the table for a try-out against the spark. And .
note the chem. rectifier.
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1923-1925

C.W. COMES INTO ITS OWN

Top left: The era of high-capac-
ity top antenna must have started
when 1AFV put up this unique
affair in 1922. Such antennas,
with endless variations, appeared
in all parts of the world.

Top right: SADZ’s complex lay-
out in the early c.w. days.

Lower left: 8ATU—a truly
characteristic rig of 1923-24.

Right center: Portion of the
beautiful experimental station
8AQO in 1924.

Lower right:9ZN’shigh-powered
c.w. station in 1923. Mathews (see
Hamdom) was its owner.

Further Stages in
C.W. Wins over Spar,é—Tbe
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Amateur Station Development

Atlantic is Conquered—Amateur Sig}mls Cover the World

BY THE YEAR 1925, a period of vigorous technical advance had set in. Crystal-control had been shown
to be perfectly practical and highly desirable in the amateur station and a hundred and one minor
changes had been shown to be worthwhile. From this time on, it is no longer possible to provide more
than the merest suggestion of the type of equipment used.

‘Top left: Hardly a typical average amateur transmitter—the high powered
crystal.control set built by OUZ in 1926.

Top center: G20D and his receiving equipment in 1925. The station became
famous for its solid signals the world over in the early years of international
DX on 40 and 20 meters.

Top right: Australian 2CM in early 1925.Using a 204 and chemical rectifier,
this station did much stunning DX in this same period. 2CM was noted also
for extraordinary transmission over distances up to 1500 miles with power of a
few hundredths of a watt.

1925-1930

Lower left: WODXP in 1930.
Crystal-control, by this time, was
fast becoming wuniversal. This
three-band transmitter with an 852
in the final amplifier is a gvod
example of the ideal of the day.
The receiver was a four-tube s.g.
peaked audio affair.

Lower right: If crystal-control
was not available, the self-excited
transmitter of this day was being
given careful treatment. This is the
High-C rig of W2ABE in 1930.
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Hamdom’s Traditions
A Bedtime Story for Young Squirts

By Rufus P. Turner, WIAY =W3CVT —WOF ZN*

i WEIRD woebegone implement hangs above

‘Warner’s desk at Hartford. You’d never
id guess what it is if you didn’t already have
an inkling. It appears to be equal any day to
beating the brains out of King Kong. You'd swear
it at first sight to be the stock of some antedilu-
vian “blunderbuss. A half-dozen acres of Man-
hattan rock-bed might be plowed up with it
without injury to its gross lines.

If you inquired as to its name,
use, and evolution, your inform-
ant would cast a stealthy glance
about the chamber, even as
Rasputin might on the verge of
imparting & sinister secret; and
heing assured of privacy, would
hiss in hushed monotone, ¢ ’Tis
the one and only Wouff-Hong,
sacred symbol of law and order
in amateur radio.”” And you
might reasonably expect to hear
the crashing sound of a Chinese
death gong at the next minute.
Lo, the poor Indian had a word
for your next question—*‘‘wo,”
which means whence comest and
whither goest!

The Wouff-Hong came from
the hands of The Old Man, the
supreme sage of amateur radio.
But, take it or leave it, in the
beginning the bewhiskered one
himself wondered what a Wouff-
Hong was!

It chanced that a vehement
article, denouncing interference
on ham wavelengths and drip-
ping with wrath, slipped into the
January, 1917, issue of QST.
Many a youthful ham—*young
squirt,” as the bellicose writer
called them—shivered as he
read “Rotten QRM” by The
Old Man. Too, there has been much shuddering
and chattering of teeth in the years that have
followed; The Old Man’s articles have appeared
on these pages again and again, but in sixteen
years of watching over ham radio and incensed
writing he has not disclosed his identity.

In his first article, the Wise One called atten-
tion to word-butchering abbreviations concocted
by code men which were just slipping into use.

* 1243 Kenyon St. N. Y., Washington, D. C.

The Old Man had lost out on sleep because of this
and interference. The words “Woufi-Hong’’ and
“Rettysnitch” had come through his ’phones
with a mess of other semi-intelligible yield—this
was food for his grouch. He—The Old Man did—
asked what in the name of common sense a
Wouff-Hong was!—insinuated that it sounded
like something with which monkeys are beaten in
the southern states.

The effect of his interrogation
was magic. There was much
speculation as to the meaning of
the word throughout the Land,
yea, in all nine districts. One
letter writer, signing himself “A
Loyal League Member,” de-
clared in the August, 1917, QST,
that he knew what a Wouff-
Hong was and had chained the
animal to his receiver to gobble
up static and broad signals. His
recommendation was enthusias-
tic. Immediately, Tuska, QST'’s
editor, was besieged with or-
ders for Wouff-Hongs that could
not be filled. )

Came the Great War, and
all hams who could not disport
flat feet or floating kidneys for-
got all about Wouff-Hongs and
the like and; joined up with the
armed signal forces. Your Uncle
Samuel .down at Washington
closed down all ham stations,
and QST suspended publication.

When hostilities ceased and
the League Directors met to lay
plans for reconstruction, War-
ner, unmoustachioed Army lieu-
tenant, came over from Illinois
to fill the editorial chair left
vacant by Tuska. At the meet-
ing a package addressed to the
editor was presented. Out of the wrapping bounced
the gruesome instrument of torture that to this
day has hung in the sanctum of the Secretary-
Editor’s office occupied to this day by the sume
Warner. The terrible thing was sent in by The
Old Man, who described it in a letter as ‘“an ab-
solutely authoritative and well-preserved speci-
men of Wouff-Hong.” The Board charged that it
be kept forever in the editor’s office within easy

(Continued on page 182)

32

QST for




AMATEUR RADIO MARCHES ON / y

“ uijm

BIGGER ANO BETTER ROCK-CRUSHERS
+200 METER REGENERATORS MAKE
GREATER DX POSSIBLE.

[9[5 THE AUDION GETS DOWN TO WORK
\

S
//'\

{
1, PONT MAKE ME

1, GICGLE Yy f\"
RS,

SUCCESSFUL TRANSATLANTIC TESTS
SPELL END OF SPARK

1923

INTERNATIONAL SHORT-WAVE DX /7
.

THEYLL BE ) .
WORKIN' ME -
EXT S o /W f“'ﬁﬁ

THE WAVES BELOW ZOO METERS

-1 THE TUBE BASE

S 7
A enl N

FLEA-POWER INTERNATIONAL DX

1929

£ DON'T YELL My LAD, THIS (5

A 100 onuLA'rED IONE.
\ % " PHON

C.TUBES AND RECEIWERS
1930. *

1932

SINGLE-SIGNAL RECEIVERS % Py

eLecrnou COUPLED osaULATOR

%~ PHIL GLDERSLEEVE

= // Wi DUE CEEDT To B,

May, 1934

33



Suppressor-Grid Modulation in the Low-
Power 160-Meter 'Phone

Construction and Operation of a 5- to 10-Watt Crystal-Controlled Outfit

By Don H. Mix, WITS*

N SPITE of the great quantity of material
I which has been published from time to time
on ‘‘simple” radiotelephone transmitters,
the fact has still remained that, when compared
to an ordinary code transmitter, the ’phone outfit
has been a pretty complicated piece of apparatus.
Altogether too many possibilities for improper
operation and adjustment have existed to allow
the term *simple” to be used in more than a
comparative sense.
Jim Lamb’s recent investigation ! of suppressor
grid modulation, however, has opened up a new
field of possibilities for the radiotelephone trans-

THE COMPLETE TRANSMITTER ASSEMBLY IN
WHICH THE INDIVIDUAL BREADBOARD
STAGES ARE EASILY REMOVABLE

mitter capable of proper operation with wide
tolerances in adjustment and simplicity in con-
struction. These features were indicated in the
original article and have made themselves very
evident in the subsequent construction of a
complete transmitter.

A glance at the circuit diagram should dispel
any possible fear of complication that might be
suggested by a system having such an imposing
title. The oscillator is the now well-known tri-tet
crystal-controlled circuit using an ordinary
screen-grid receiving tube, the '24-A. This is fol-
lowed directly by the modulated output amplifier
using a pair of 59’s in parallel. To most of us,
accustomed to a relatively large layout for the
audio equipment, the modulator is especially
interesting. As the diagram shows, it is nothing
more than a single stage of ordinary audio
amplification such as might be used following the
detector of a receiver or as a speech amplifier
preceding the usual modulator. The power supply
included in the transmitter will he recognized as
identical to that described in How To Become a
Radio Amateur, and in the latest edition of the
Handbook, for the heginners’ ¢.w. transmitter.

ABSEMBLY DETAILS

The two photographs of the complete transmit-
ter show the general arrangement. While the con-
struction may seem at first glance to be rather
unusual—the frame has been termed everything
from ‘‘glorified flowerpot” to ‘Westinghouse
Junior”—it is, nevertheless, nothing more than
the simplest sort of a rack for holding breadboard
units. The frame eliminates the usual objection
to breadboard construction, namely, that of
requiring considerable table space. The table
space required in this case is only an area of 12
inches by 9 inches, which allows the rig to be
placed out of the way on even a small table. This
form of construction also allows the use of sub-
base wiring and the placement of various miscel-
laneous units in convenient positions below the
surface of the board, resulting in shorter connect-
ing wiring and a great improvement in the general
appearance of the transmitter.

The method of construction of the frame and
the various dimensions are shown in the sketch.
Both front and back are made identical and are of

* A.R.R.L. Technical Information Service.
1 “Suppressor Grid Modulation,” QST, March, 1934.
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standard 1-inch by 2-inch (actual dimensions
slightly smaller) soft. pine stock. These two sec-
tions are joined together by two horizontal con-
necting pieces 614 inches long, or of correct length
to space the front and back pieces to accommo-
date the breadboard used. The power wiring
connecting the various terminals is made with
“push-back” wire cabled into a more or less
permanent form as shown in the rear view of the
complete transmitter. The cabling of the leads
in an orderly fashion with wires cut to the correct
length will not only give a greatly improved ap-
pearance to the rig but also will save consider-
able time in connecting and disconnecting should
it be necessary to remove one or more of the
shelves at any time.

Each baseboard is 12 inches by 8 inches and is
finished attractively with aluminum paint and
a top coat of clear lacquer. The lower board con-
tains both power supply and modulating appara-
tus. The various units of the power supply are
easily distinguishable from the plan view of the
first unit. A small bakelite panel, mounted by
means of brackets made from small strips of
1/16-inch brass 14 inch wide, carries the micro-
phone jack, the audio gain control, and the plate
power cut-off switch. Directly behind this panel,
in logical sequence, are the microphone trans-
former, the 56 modulator tube, and the audio
output transformer. A strip of bakelite 5 inches
by 1Y% inches at the left rear edge of the board
carries eleven terminals for external connections
and power supply distribution to the two other
units. The “high’” audio terminal is brought to a
stand-off insulator swhich may be seen near the
rear of the left-hand edge of the board and is
located so as to come in line with a corresponding
post on the top shelf. All wiring is carried under-
neath the board and is done in straight point-to-
point fashion with number 20 ‘“push-back’’ wire.
The two audio by-pass condensers and the 56
cathode resistor are also mounted underneath
the board.

The second shelf contains the crystal oscillator.
There may be some wonder why the tri-tet oscil-
lator was chosen in preference to the simpler
triode or pentode. The reason is that the tri-tet
oscillator provides sufficient buffer action between
the modulated amplifier and the frequency deter-
mining circuit to permit the elimination of the
usual intermediate buffer stage. It also offers the
possibility of frequency-doubling 80-meter opera-
tion without chunge of coils or crystals or the
addition of frequency doubling apparatus.

The plan view of the oscillator shows the lo-
cation of the various units. Cure should be taken
to isolate the grid and plate circuits as completely
as possible. In this connection it might be found
advisable with some types of 24-A’s to rearrange
the apparatus slightly so that the crystal holder
may be mounted between the tube socket and the
cathode circuit tuning condenser. This was not

found necessary with the first oscillator tube
tried, although several other tubes tried later
tended to oscillate as tetrodes when the cathode
tank circuit was short-circuited, showing that the
isolation between grid and plate circuits was not
sufficient. Moving the crystal mounting farther
from the plate circuit cured this.

The cathode circuit coil is mounted in the
shielding can which is a National type B30 with
mounting base. Since parallel plate feed is used,
it is permissible to mount the tuning condensers
directly upon the partially-conductive aluminum-~
painted baseboard without insulation. All
power supply wiring and most of the low-potential
r.f. wiring is carried under the board, and the few.
remaining high-potential r.f. connections are run
in direct lines between the units. No. 14 enameled
wire is used for this purpose. The screen and fila-
ment by-pass condensers are also mounted out of
the way underneath the board. The one fixed
condenser showing in the photograph is the plate
blocking condenser. The grid leak is of the very
small midget type and is soldered across the
crystal terminals underneath the crystal mount-

A REAR VIEW

The power wiring is cabled with ordinary string or
stout thread.
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ing. A stand-off insulator at the left-hand edge
is provided for the high potential feed lead to the
output amplifier. A bakelite strip 5 inches by 34
inch, with the five necessary terminals, is mounted
on the left-rear edge of the board.

The output amplifier is the third and last unit
on the top shelf. The general arrangement of parts
is shown in the plan view photograph. As in the
preceding units, the low potential and power wir-
ing is carried underneath the board, as is also the
wiring connecting the two sockets in parallel.
The screen and suppressor by-pass condensers
are mounted near the tube terminals below the
surface of the board. Of the two fixed condensers
showing above the base, the one to the left is the
oscillator-to-grid feed condenser and the one at
the right is the plate blocking condenser. The

59 AMP.

59

left-hand r.f. choke is the control grid choke, the
one near the center is the suppressor-grid choke
and the one to the right is the plate feed choke.

Since the plate-grid capacity of the Type 59
tube is so small, none of the ordinary midget
condensers is suitable for neutralizing. The special
one shown in the photograph and the sketch may
be made up in a few minutes from seraps of strip
metal. The two angle pieces are identical except
that one is drilled and tapped for an 8-32 flat
head screw. The one-inch diameter brass disk is
soldered to the head of this screw and the insulat-
ing knob, tuken from an old dry battery, serves
as the control on the other end. The capacity of
the neutralizing condenser is varied by screwing
the disk backwards and forwards in relation
to the vertical stationary piece. The important
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FIG. 1-—COMPLETE CIRCUIT OF THE SUPPRESSOR-GRID-MODULATED 'PHONE

Li—OQscillator cathode circuit inductance—see text.

La—Qscillator plate inductance—see text.

Lx+—R.f. chokes (National Type 100).

Li—Amplifier plate circuit inductance—-see text.

Ly—Antenna coupling coil—see text.

Le—Filter choke, 20- to 30-henry 100-ma. (Collins).

C1—Oscillator cathode circuit tuning condenser—320-
upfd. midget (Hammariund MC-325M).

Cey—Oscillator output tuning condenser, 260-uufd. midget
(Hammarlund MC-250M).

Cs—0.005-ufd. by-pass condensers (mica receiving type).

C—0.005-ufd. plate blocking condensers (mica receiving

type).

Cn—0.0I-uf:}. oscillator filament by-pass condenser (mica
receiving type).

Ce—250-pufd. r.f. coupling condenser (mica receiving

type).

Cr—0.001-ufd. suppressor-grid by-pass condenser (mica
receiving type).

Ce—Amplifier tum'rg condenser, 260-uufd. midget (Ham-
marlund MC-250M).

Cir—Cathode and plate by-pass condenser, double unit,
0.5-ufd. per section, ager type, 250-volt rating.

Cir—Filter condensers, 8-ufd. (Sprague Electrolytic).

J-—-Microlfhone jack, open circuit type.

Ri—Oscillator grid leak, 50,000-ohm 1-«wvatt.

Ry—Amplifier grid leak, 25,000-ohm l-watt. .

Rs+—Speech amplifier ﬁain control, 100,000-ohm potenti-

] _ ometer (Centralab).

Ri—Speech amplifier cathode resistance, 2700-ohm

L.

<vatt.

Rs—Speech amplifier load-stabilizing resistance, 25,000-
ohm 1-watt.

Re—Voltage divider, 25,000 ohms total resistance, tapped
cvery 2500 ohms.

SW—Plate voltage cut-off switch, single-pole panel type.

Ti—Power transformer. Highwoltage winding, Si, 350
volts each side of center; rectifier filament wind-
ing, Si 5 volts; radio tube filament winding, S,
2.5 volts SCollim).

Ty~—Speech amplifier outgut transformer, ratio 1-to-1 or
1-to-2 (Kenyon KA36).

Ts—Single-button microphone transformer (Kenyon

X—Quartx crys;al of frequency between 1800 and 2000 kc.

Cs—Neutralizing condenser—see text.

Cro—Ant tuning cond 7, 260-pufd. midget (Ham-
marlund MC-250M).
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dimensions are given in the sketch.

In this unit the two tuning con-
densers are mounted on stand-off
insulators. Since the plate tank
coil has a grounded center-tap for
neutralizing, this places both
sides of the plate tuning condenser
ut high r.f. potential. For this rea-
son it is not advisable to mount
the tuning condenser directly
upon the baseboard unless it has
no finish at all or has been coated
with some sort of finishing prepa~-
ration known to be a good r.f.
insulator. Ordinary paints and
enamels will not qualify for this
classification.

The two stand-off insulators
along the left-hand edge of the

board are for audio and r.f. excita-
tion and are so placed that con-
nections may be made between
them and the corresponding ter-
minals of the two lower units with straight verti-
cal wires. The terminal strip for this unit is similar
to that provided for the oscillator unit.

The terminals with similar numbers should be
connected together. Terminals Nos. 1 and 2 are
for filament. Positive suppressor bias, positive
microphone battery and ground should be con-
nected to terminals No. 3. Terminal No. 4 is for
positive amplifier plate voltage, No. 5 for positive
amplifier screen voltage, No. 6 for positive os-
cillator plate voltage, No. 7 for positive oscillator
screen voltage, No. 8 for negative suppressor grid
bias voltage, and No. 9 for negative microphone
battery. Terminals Nos. 10 and 11 are for the 110
volt a.c. supply. In lieu of the last two terminals,
a twisted-pair cord might run directly to the
power transformer primary.

The coils are made in the manner described by

" George Grammer on page 10 of QST for March. A
piece of sheet celluloid of the sort used for auto-
mobile window repairing is wound tightly about a
standard cardboard mailing tube 154 inches in
diameter. Over thisis wound No. 16 d.c.c. wire to
a length of about 10 inches. The winding is then
given two coats of ‘‘airplane dope” or clear
lacquer which should be allowed to dry thor-
oughly. The winding and celluloid may then be
removed from the mailing tube. It will usually be
necessary to break or tear the mailing tube to
remove it. The coil shauld then be cut in four sec-
tions with a knife and cutting pliers, the sections
being of 50, 40, 40, and 30 turns. After cutting,
the end turns should be carefully removed to re-
duce the coils to 42 turns for Ly, 35 turns for Ly, 35
turns for Ly and about 20 turns for L;. As a pre-
liminary, it is advisable to cut the coils slightly
larger to allow for any possible damage to the
end turns in cutting. When the coils have been
reduced to their final size, the end turns should be

PLAN VIEW OF THE POWER SUPPLY AND AUDIO UNIT
The stand-off insulator at the left-rear is the audio output terminal.

cemented in place with an additional application
of the lacquer or spots of Dupont cement. The
ends of the wires are bent to form small loops so
that they may be mounted by means of the
screws in the tops of the stand-off insulators that
serve as coil mountings. The antenna coupling
coil insulators are provided with a pair of small
brass angles and the wire loops at the ends of the
winding are bent so that they pivot on a pair of
short machine screws through the brass angles.

TUNING ADJUSTMENTS

The tuning procedure is not at all difficult. The
various electrode voltages should be adjusted to
their approximate operating values first, the os-
cillator plate voltage being 200 to 250 volts, os-
cillator screen 75 to 100 volts, amplifier screen 100
to 150 volts and modulator plate 250 volts. The
output voltage of the power supply shown will be
about 350 volts under load; but if the additional
voltage is available, plate voltages up to about
700 may be used safely on the amplifier—with
proportionately greater output. The other volt-
ages should remain unchanged at the higher
amplifier plate voltage, however. If an output
voltage of 350 is used with a 25,000-ohm voltage
divider, the amplifier plate voltage will, of course,
be taken off at the positive end. The amplifier
screen voltage should be taken off at 10,000 ohms
from this end, the oscillator and modulator plate
voltages at 5000 ohms and the oscillator screen at
12,500 ohms from the positive end of the divider.

Preliminary adjustments should be made with
the amplifier plate- and screen-voltage leads both
disconnected and the suppressor-grid bias at
zero. (The negative bias terminal is connected
temporarily to the ground post.) It should be
emphasized here that much trouble will be
avoided with a good quality crystal purchased
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PLAN VIEW OF THE OSCILLATOR UNIT WITH THE CATHODE COIL

SHIELD REMOVED

The r.f. feed lead to the amplifier is taken from the left end terminal of the plate coil.

from a reliable source. Doubtful crystals often
give erratic operation, for which the usual tend-
ency is to place the blame upon everything but
the crystal. If the crystal is purchased from a
reputable producer, there is also little danger of
off-frequency operation with a crystal of specified
frequency between the ’phone band limits of
1800 and 2000 ke. The same may be said of the
oscillator tube. Don’t expect an old tube taken
from a broadcast receiver to give satisfactory
results.

The first step in the tuning of the transmitter
should be to test the oscillator for sufficient isola-
tion between plate and grid circuits. Short-circuit
the cathode circuit tuning condenser and slowly
vary the plate circuit tuning condenser over its
entire range, while

cathodes warmed up, the
capacity of the oscillator
cathode circuit condens-
er, (', should be slowly
reduced until the plate
current makes a pro-
nounced dip. This dip
indicates the start of os-
cillation and should oc-
cur with the condenser
set at about 759, total
capacity. The capacity
should be reduced some-
what below the point at
which oscillation starts
but not to the extent
that oscillation ceases,
which would be indi-
cated by the oscillator
plate current flipping
back up to its original
non-oscillating value.
The capacity of the plate
circuit condenser, C, should then be slowly re-
duced until another dip in the plate current oc-
curs. At this dip, a neon bulb touched at the plate
end of the circuit should indicate maximum out-
put. Care should be taken that circuits L,C, and
L,Cyare not tuned to the double frequency, in the
3.5-mec. band, when tuning for 1.75 mec.-band op-
eration. If the coils are made closely to specifica-
tions, plate current dips will occur at two points
on the condenser range, one near minimum and
the other near maximum capacity. The one near
mazimum should be the one for the 160-meter
band.

The next step is that of neutralizing the am-
plifier. For this operation the oscillator plate and
screen voltage should be off. The amplifier plate

watching the oscillator
plate current indicated
by a 0-10 or 0-50 d.c.
milliammeter connected
in the oscillator positive
plate lead. If the plate
current dips at any point
this indicates tetrode os-
cillation resulting from
insufficient isolation of
grid and plate circuits,
calling for the remedy
suggested previously.
When no change in plate
current is obtained with
plate tuning, the short
should be removed from
the cathode circuit con-
denser and all tuning
condensers should be set,

PLAN VIEW OF THE AMPLIFIER

at full capacity. . . ;
With all the tube ins’yli:t;;!;. feed condenser between the two r.f. chokes is mounted on small stand-off
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and screen voltages should now be applied. If a
plate voltage higher than 850 is used, it should
be reduced temporarily. Starting with the plates
of the neutralizing condenser spaced about 14
inch, turn the movable plate slowly towards the
stationary plate until the amplifier tank circuit
condenser may be tuned through its entire range
without any change in plate current. When the
amplifier has been neutralized, the oscillator plate
and screen voltages may be applied. The ampli-
fier circuit will be tuned to resonance at the point
on the tuning condenser where the plate current
is at a minimum. To secure the lowest minimum,
indicating complete resonance throughout, it will
probably be necessary to go back over the first
two adjustments, making slight corrections.

The antenna coupling coil is designed for use
with a quarter-wave grounded antenna of about
130 feet total length, including the length of lead-
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SHOWING THE METHOD OF FRAME
CONSTRUCTION

Two identical assemblies are used for front and back.
They are joined at the bottom and near the top by two
61s-inch strips as indicated by the dotted lines.

in and ground wire. If a shorter antenna is used,
it will be necessary to insert loading by means of
a coil in the antenna lead-in wire. The exact di-
mensions of this coil will, of course, depend upon
the length of the antenna and will have to he de-
termined experimentally.

Resonance between the antenna and amplifier
output circuit will be indicated by an increase in
amplifier plate current. The coupling should be
adjusted to the point where there is very little
difference in amplifier plate current with the am-
plifier tuned to resonance or off resonance. If the

amplifier plate current does not vary smoothly
as the antenna tuning condenser is varied slowly
but makes & sudden jump at a certain point or
shows two humps, the antenna coupling should be
reduced by swinging the coupling coil backwards

NEUTRALIZING CONDENSER CONSTRUCTION

Auvailable scrap material provided the necessary metal
parts.

until the irregular action disappears. When the
transmitter is properly tuned it should be pos-
sible to tune either amplifier or antenna through
resonance with a smooth change in plate current,
resonance between amplifier and oscillator occur-
ing at the point of amplifier plate current dip, and
resonance, hetween antenna and amplifier circuits
occuring at maximum plate current. Plate current
will run about 50 milliamperes with antenna
coupled and all circuits tuned to resonance.

MODULATION

In most radiotelephone transmitters the real
difficulty has been in the correct adjustment of
the modulator and the modulated amplifier to-
gether. It is in this respect that the suppressor-
grid modulated transmitter differs especially
from other kinds. The following few simple ad-
justments are all that are necessary:

1. Note amplifier plate current with all circuits
tuned to resonance and with the antenna coupled
and tuned for maximum output.

2. Insert progressively larger values of nega-
tive suppressor-grid bias, by tapping along the
hias battery, until this plate current becomes one-
half of its maximum (zero-bias) value.

3. Connect up the microphone battery, plug in
the microphone and talk.

4. Adjust the speech gain control until the
amplifier plate current meter shows a barely per-
ceptible movement at the ordinary voice level to
be used. Jumps indicate overmodulation.

5. Reduce the gain control until all plate cur-
rent variation with speech ceases.

Antenna current reading should not be used as
an indicator of performance except to check
resonance during the preliminary tuning. The
higher antenna cwrent readings obtained with
suppressor bias lower than that necessary to re-

(Continued on page 120)
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A De Luxe Crystal Type S.S. Receiver

Complete Details of a Self-Powered Model With Built-in Monitor
By LeRoy Moffett, Jr., WOlJ*

MODERN receiver that will not become
obsolete by the next issue of QST, or by
next year—that is the thing. A Single-

Signal super? That is obvious. Single-dial tuning?
Certainly. Easily changed coils? Front-of-panel
type answers that. Power-pack and everything in
one complete unit? Of course. And such modern
construction as unit shielding with all the essen-
tial controls convenient for that weak DX coax-
ing, but with no unnecessary controls? By all
means. Also, just for good measure, why not a
built~in monitor? Let’s have it. The circuit prob-
lems of choosing tubes for different uses, methods
of coupling and de-coupling? Let’s start on the
circuit line-up.

SURVEYING THE CIRCULT

The circuit in general follows the original S.S.
Super design as published in QS7'.! First, there is
the pre-r.f. stage to suppress or eliminate image-
frequency signals and to add its gain so the first
detector can operate more efficiently on weak
signals. These and many more reasons that have

PANEL CONTROLS ARE PROVIDED FOR EVERY ADJUSTMENT
NECESSARY FOR PEAK OPERATION—BUT THERE ARE NO NON-

ESSENTIALS

‘The detailed plan of the panel layout is given in Fig. 2.

been thoroughly discussed in past issues of QST
make its inclusion highly desirable, if not essen-
tial. Then a Type 57 first-detector, because of its

#4125 Main St., Downers Grove, 1ll.

1J.J. Lamb, *‘Short-Wave Receiver Selectivity to Match
Present Conditions,” QST, August, 1932; and *‘An Inter-
mediate-Frequency and Audio Unit for the Single-Signal
Superhet,” QST, September, 1932.

greater weak signal response. With the variable-
mu pre-r.f. tube taking care of the cross-modula-
tion and handling part of the gain control, it was
not deemed necessary to burden the detector with
these duties. In our instance this seems to work
out in practice, so the 57 wins over the "58 for
first-detector.

Type 58 tubes are used in the oscillator posi-
tions. This cuts down the number of tube types
required. The grounded suppressor grid connec-
tion helps to eliminate reaction between oscillator
and load. A 56 second-detector was decided on
rather than a 57 type, for several reasons. Its
lower plate impedance simplifies the r.f. filtering
in its plate circuit; it gives a better impedance
match when fed directly to the 'phones, and its
lower mu allows the signal and beat oscillator to
be mixed in its grid circuit with less chances of
trouble. The one high-gain stage of audio allows
plenty of sock for the weakest DX signal; in fact,
the usual noise level (the limiting factor) can be
brought up to full speaker volume. Let it be
noted that this is not just the set noise but also
includes that from the antenna.
The rectifier uses the 80 tube
rather than one of the several
mercury vapor types, which are
not suitable because of the
““hash’’ troubles encountered
with them.

Referring to Fig. 1, we see
that the circuit is more or less
standard. Paper condensers are
used in many places to by-pass
the r.f. and i.f., as well as audio,
to ground. Trial showed that
they were satisfactory where
used. Generous use is made of
resistors to isolate circuits. They
are cheap and effective for all
frequencies where their use is
permissible. All suppressor grids
are directly grounded to reduce
electrostatic coupling between
plate and grid circuits and to aug-
ment the gain control. Note that
the h.f. beat-oscillator couples into the primary of
the first detector transformer T,. This facilitates
wiring. .

The crystal filter circuit deviates slightly from
the ‘usual, although it operates in the same
fashion. An i.f. transformer with a center-tapped
secondary is used, rather than the usual two-
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FIG. 1—THE CIRCUIT OF THE COMPLETE RECEIVER

C;—-Co:l paddmg condenser—midget air condenser

Caan Ca—5 'd. tuning condenser (National 2-SE-50).
C;, C1, Cro an n—Triple 0.1-pufd. 2000lt paper con-

enser:
(.A—Oscxllator couplmx condenser (See text).

Ci—Midget air coil padding condenser (See text).
Cs—10- or 15-upfd. midget air condenser (Phasing con-

rol).
Cs—30- or 40-ppfd. midget air condenser (Selectivity
control).

(.x: and Cy—0.001-ufd. mica.

1(-—0.5 fd. 200-volt paper.

Cy and 617—0.01 . mica.
Cis—10-pfd. 25-voi‘t electrolytic condenser.
Ci—100-uufd. mica.
C19—500-pufd. mica (See text).
Ci1v—SE-50 National condenser—ganged to C: and Ca.
Cz0 and Cs0—0.003-pfd. mica.
Ca—100-ppfd. mica (supplied in b.o. assembly).

22—B.o. paddmz and vernier tuning condenser (in b.o.

Cz«—-l-;.mfd. b.o. couplmg condenser (See text).
Cas, Cx and Cr—S8 ufd. 500~0lt dry electrolytic filter
er.

sz—lOO—ppfd. mica.

Ciw—Two-section band-spread condenser, 100- and 20-
ppfd. (Hammarlund MC-120 B).

Ca—Monitor couplmg condenser (See text).

Cir—Midget air condenser, coil padding (See text).

C1—30- or 40-pufd. midget air condenser.

Ry, R7 and R1v—15,000-0ohm l-watt.

section condenser, to secure the neutralizing volt-
age to modify the crystal’s shunting capacity.
This method works as well and does not require
the rather large split condenser which takes up
room and may have considerable capacity to
ground and stray coupling—sources of trouble
unless caution is used. The auxiliary secondary
tuning condenser, Cs, is set near zero capacity and
resonance secured for straight super operation by
adjusting the i.f. transformer condenser. On
switching to the S.S. position (series crystal) the
capacity of Cyisincreased until the desired degree
of selectivity is secured. This condenser serves as

R:+—500-0hm 1-watt.

Rs, Ry and Ru—2000-ohm l-watt.

R¢and Rge—25,000-0ohm 1-«watt.

Rs, Rs and Rio—1000-0hm L-watt

Ru2, Ri¢, Ris, Rz, Ras, Res and Ru——lO0,000-ohm lwatt.
Ru3, Ris and Re—50,000-0hm 1-watt.

Rig—500-0hm 2-watt.

Ri—5000-ohm 1-watt.

R20—20,000-0ohm 2-watt.

R21—5000-0hm tapered variableé resistor (gam control).
R%—500,000-ohm 1<watt.

SWi—Yaxley single-gang 3-point switch.

SWir—Yuxley triple-gang 4-point switch.

SWs—Toggle switch.

Ty, Te and Tir—Front-of-panel plug-in coils (See text and

able).

T ¢—Center-tapped 465-kc. i.f. transformer (Hammarlund
air-mnedL.:

T 1 and Tc—-465'
tuned).

Tr—465-kc. beat oscillator assembly (Hammarlund—
includes Rz and Ca).

Te—Power supply transformer—Thordarson T-5003, 2.5
V.at12amps., 5 V. at 2 amps., and 267 V. at 80 ma.

‘Te—15-henry 75-ma filter “choke.

Tic—15-henry 50-ma filter choke.

Tu—Monitor coil—16 turns No. 22 d.c.c. wire, length of
wmdmg 96 inch, cathode tap 5 turns from
ground end.

RFCi and RFCr—Broadcast band chokes, 10- to 90-mh.
(National R-200).

The filter crystal is a 465-kc. Bliley.

. i.f. transformers (Hammarlund air-

the selectivity or band-width control. For the
optimum selectivity adjustment it is necessary to
increase the capacity of C by approximately 15
upfd. It should be noted that the primary is tuned
and loosely coupled to the secondary. Because of
reaction between the tuned primary and sec-
ondary it is better to use less coupling (coils far-
ther apart) here than in the other i.f. stages. A
midget air condenser is used as the phasing con-
trol to eliminate the audio-beat image. This re-
quires approximately 6 uufd. with our particular
crystal. This condenser, (s, is readily accessible.
The grid bias for the first i.f. stage is fed through
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the filter output coupling choke, RFC,.
choke is only necessary for ‘‘series”

This
crystal

operation, although its connection direct to grid
or to the open point on the crystal selector

over the usual external one. It is readily available
for monitoring by a flip of the switch, ST, With
ST, thrown to the monitoring position, “B”
voltage is supplied to the monitor and b.o. tubes,
the output of the moni-
tor is connected to the

FIG. 2~—~DETAILED PLAN OF THE PANEL

switch is optional.

It is highly recommended that r.f. and i.f. cir-
cuits be air-condenser tuned, especially the r.f.
heat-oscillator. With some 8 tuned r.f. and i.f.
circuits, as well as 2 oscillator circuits, to be kept
in line, it is good economy for those who want
peak operation at all times to use tuned circuits
that stay put. This is even more important for
S.S. operation with the crystal; for it must be
remembered that the i.f. circuits must remain
tuned not only with each other but also to the
crystal frequency.

N grid of the second de-
¢ M tector tube through the
small coupling capacity
_Detector _ oI (g, and “B” voltage is
N et Iysaew > |2 disconnected from  all
'\\ ( (1= Wk tubes ahead of the sec-
N A ond detector. The oper-

S NTI= ation is as follows:
Radio frequeacy |47 The monitor is os-
Sehctivit o cillating 465 kc. higher
Congrot . Contray or lower in frequency
i ) la' than the signal. The sig-
’””m/@‘ ;‘[—1 nal to be monitored is
(umm/@ﬁk Fe 1 picked up in the monitor
U4 ¢ grid coil Ty and the
N monitor, by detector ac-
10%" tion, produces the beat

between the two, or 465
ke. This i.f. frequency is
in turn fed to the second-
detector grid through the coupling capacity Ca,
and it is mixed here with the b.o. output. The
second-detector then rectifies the two for the
audio beat. Thus we have a superhet monitor. If
there is not enough pick-up, a small antenna can
be connected to the cathode tap of Tu; and if
there is too much the value of (%3 can be de-
creased. A certain amount of control can be had
by varying Cy, but its value should not be made
too large.

The monitor is also used as a frequency meter.

A front-of-panel con- - o "”’J

trol is recommended for e t ¢ e
. . e 1.45 3™ - s 23 _.1‘. 18" 425% 4*

the audio beat-oscilla- - T'_z il 'T'"S "1._ i
tor, since it is well - Speoker f515) Zﬁff’m"ft ‘T’ I
known that different Y /o, .a-m.u-. zm.s 7D Rw
types of signals require 1— TRANS TRANS‘ TRANS) zl A A 2 ao vowER TRANS. || 257 35¢
T N T cke T,
different audio beats for 23 U uyxta/) e l
an optimum adjust- +
ment. This is obtained 5 ¥ @ @@ @-— —F
by placing a midget air 235 G N For FILTER CONBENSERS [5]285% 2°
o qu:lﬂ/ 2]
condenser between the . ao nou >
cathode top of the b.o. 55 51;
and ground. The ca- P ppeiustose g | |5
pacity of this condenser ardfket e T 1| T pn ] I
is large enough to vary s c P o & A 54
th dio b £ =0 29 L2l 'l A A14d

e audio beat from = |0 koo ‘%j* - L4
zero to a few thousand e ¢ 4B ] J! ¢ U
eycles on one side of the i seso ™ " 2sE50 %
i.f. frequency. The lead -~ =il -t o ;
from the b.o. cathode. B Cy K)f
tap to the condenser YR A & 3¢ e e fo— i o Y
is shielded. 20.5° _—

The built-in monitor
has several advantages
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Throwing S, to the “F.M.” position discon-
nects the audio b.o. and connects the monitor.
With the frequency meter operating at the signal
frequency, or a harmonic of it, an audio beat with
the incoming signal is produced, the operation
being. the same as for the customary monitor
operating with a non-oscillating receiver. In this
case we have coupling through stray capacity.

In the rectifier circuit choke input is used to the
filter. This was done to reduce the “B’’ voltage to
about 240 volts, the voltage with condenser input
to the filter being about 350 volts. The audio
stage does not require so much filtering and its
“B” tap is taken directly off the
first section of the filter. This is
also a method of decoupling the
high-gain audio stage from the
second detector. Fixed resistors
R19 and Ry, together with the
volume control R, determine
the screen voltages for r.f., first~
detector and i.f. stages, as well as
bias for r.f. and i.f. stages for
volume control. The voltage
regulation to screen grids might
be better with a larger value of
bleeder current, but it is not
necessary. Individual cathode
resistors are used for all stages,
limiting the minimum grid bias
in the r.f. and i.f. stages. The
1000-ohm resistors for i.f. bias
are somewhat larger than neces-
sary, but prevent any chance of
coupling between stages through
the common cathode return and do not impair the
sensitivity, since the set has more gain than ever
can be used in practice.

The top view of the chassis shows the three coil
cans mounted on the panel with the monitor con-
denser and coil to the left. The lower right tube is
the r.f., to the left of it is the detector with the
first i.f. transformer mounted just above it. In the
center is the crystal filter mounted in its baffle
shield can. The filter has the phasing condenser
mounted on top of the can with the crystal
mounted below it. The crystal switch is on the
front and the coupling choke RFC, is mounted on
the base. To the left of the crystal filter are the
first i.f., the second i.f. and detector tubes. The
three transformers in the upper left corner, right
to left, are the second i.f., third i.f. and audio
beat-oscillator transformers. From the b.o. the
shielded grid lead can be seen running to the b.o.
tube directly below it in the bottom row. To the
right of the b.o. tube are the monitor and high-
frequency oscillator tubes. In the upper right
hand corner is the power supply with the three
electrolytic condensers, the power transformer
and, to its left, the 80 rectifier and the 2A5
audio tube. In the top center are the speaker tip
jacks and the 110-volt power cord.

In the bottom view the power transformer is in
the upper left hand corner. To its right are the
second filter choke, the 80 rectifier socket, and the
2A5 audio socket with grid resistor and coupling
condenser. Between the sockets is the audio’s
cathode electrolytic condenser. Below the power
transformer are the three filter condensers and the
first filter choke. A baffle shield isolates the r.f.,
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