


T he
RADIO AMATEUR'S HANDBOOK









COPYRIGHT 1930-1931 BY THE
AMERICAN RADIO RELAY LEAGUE, INC.

Virst Edition, November, 1926................. .. oot 5,000 copies
Second Edition, Firet Printing, January, 1927............... 5,000 copies
Sccond Edition, Second Printing, April, 1927 .. ... .......... 10,000 copies
Third Edition, First Printing, October, 1927, . . .............. 10,000 copies
Third Edition, Sccond Printing, April, 1928....... ... ... .. 10,000 copies
Tourth Edition, December, 1928 ... ........... e e 10,000 copica
Fifth Edition, May, 1929, ... .. ... ... i . 10,000 copics
Sixth Edition, Firat Printing, November, 1929... ... ........ 10,000 copies
Sixth Edition, Second I'rinting, Mareb, 1930.... ... ........ 10,000 copies
Sixth Edition, Third Printing, June, 1930...... ............ 7,000 copies
Seventh Edition, October, 1930. ... . ....... ... .. ...... 25,000 copies
Eighth Edition, April, 1931 ...... .. ....... e e 25.000 copies

Printed ¢n U. S. 4. by
RuMFORD PRESS
Coxcorp, N. H.






ratus, are the joint work of Mr. James J. Lamb,
the technical editor of QST, and Mr. George
Grammer, the assistant technical cditor of @ST.
In their work on our magazine they are, of coursc,
coustantly abreast of the latest thought in ama-
teur technical circles, and to them fell the arduous
task of completely revamping the apparatus
chapters in terms of present bhest practice. As
before, the production of the book has been

handled by the personnel which produces QS7.

We shall all feel very happy if the present
edition succeeds in bringing as much assistance
and inspiration to amateurs and would-be
amatcurs as have its predecessors.

K. B. WARNER
EDITOR
Hartrorp, October, 1930

FOREWORD TO EIGHTII EDITION

’l“he very gratifying reception of the first print
of the seventh edition has brought us to an
unexpectedly carly reprinting. Less than six
months old, the “apparatus’ chapters remain
the last word in amateur practice, but we seize
this occasion to insert revised text for Chapters
ITT and IV, on “Fundamentals” and ‘How
Radio Signals Are Sent and Received,” which
had been prepared in advance against the next
revision. Modernized and perhaps made more

eagsy to comprchend, we hope they will aid be-
ginner and old-timer alike in understanding ‘“how
radio works.” They are the work of Mr. Ross A.
Hull, associate editor of QST

With no intent of heralding this print as a
completely revised edition, custom obliges us
to call it the eighth edition.

K B. W.

WesT HarTrORD, April, 1931
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ing their skill and ability to the American cause in
the Great War. After the war it was only natural
that cordial relations should prevail between the
Army and Navy and the amateur. Several things
occurred in the next few years to strengthen these
relations. In 1924, when the U. S. dirigible
Shenandoeh made a tour of the country, amateurs
provided continuous contact between the big ship
and the ground. In 1925, when the United States
battle fleet made a cruise to Australia and the
Navy wished to test out short-wave apparatus
for future communication purposes, it was the
League’s Traflic Manager, IFred Schnell, who was
in complete charge of an experimental high-fre-
quency sct on the U. S. S. Seatile.

Definite friendly relations between the amateur
and the armed forces of the Government were
cemented in 1923, In this year both the Army and
the Navy eame to the League with proposals for
amateur cooperation. The radio Naval Reserve
and the Army-Amateur Net are the outgrowth of
these proposals.

One of the most brilliant examples of amateur
cooperation with the military was furnished in
January of 1930 when, at the request of the War
Department, League operators organized a com-
munication net for contact with the ‘‘Arctic
Patrol” flight of the Army’'s First Pursuit Group
from Michigan to Spokane, Washington, and re-
turn. Amateur stations all over the country co-
operated to maintain communication with the
accompanying transport plane when it was in the
air, and with the flight personnel at the various
stopping places. 'T'he service furnished clicited the
highest praise from War Department and Air
Serviee officials.

The public service rceord of the amateur is a
brilliant one. These services can be roughly
divided into two classes: emergencies and expedi-
tions. It is regrettable that space limitations
preclude detailed mention of amateur work in
both these classes, for the stories constitute some
of the high-lights of amateur accomplishment.
As it 1s, only a general outline can be given.

Since 1919, amateur radio has been the prin-
cipal, and in many cases the only, means of out-
side communication in more than eighteen storm
and flood emergencies in this country. The most
noteworthy were the Florida hurricane of 1926,
the Mississippi and New England floods of 1927,
and the California dam break and sccond Florida
hurricance in 1928. In all of these amateur radio
played a major rdle in the rescue work, and ama-
teurs earned nation wide commendation for their
resourcefulness in effecting communication where
all other means failed.

Jt is interesting to note that one of the
principal functions of the Army-Amateur net-
work 1s to furnish organized and codrdinated
amateur assistance in the event of storm and
other emergencies in this country. In addition,
Red Cross centers in various parts of the United

States are now furnished with lists of amateur
stations in the vicinity as a regular part of their
emcrgency measures program.

In 1923 the American Railway Associstion sent
a representative to the A.R.R.L. National Con-
vention at Chicago to talk over plans for amateur
cooperation in railroad emergencies. In 1924,
1925 and 1926 the League maintained an emer-
gency network of some eighty stations for the
benefit of a large eastern railroad. Five times this
network rendered service when wires went down.

Amateur codperation with expeditions started
in 1923, when a J.eague member, Don Mix, of
Bristol, Conn., accompanied MacMillan to the
Arctic on the schooner Bowdoin in charge of an
amateur set. Amateurs in Canada and the United
States provided the home contact. The success of
this venture was such that MacMillan has ncver
since made a trip without carrying short-wave
equipment and an amateur to operate it.

Other explorers noted this success and made
inquiries to the League regarding similar arrang=-
ments for their journeys. In 1924 another expedi-
tion secured amateur cooperation; in 1925 three
benefited by amateur assistance, and by 1928 the
figure had risen to nine for that year alone. To-
day practically no exploring trip starts from this
country to remote parts of the world without
making arrangements to keep in contact through
the medium of amateur radio.

When the Byrd Expedition went to the Antarc-
tic, three of its four opcrators were amateurs, and
anmateur stations in the United States furnished a
great part of the communication with this coun-
try.

Even in aviation the amatcur contributes his
services. Byrd utilized it in both his Arctic and
Antarctic trips; Wilkins took along an amateur
operator to the polar regions when he made his
flights over the great wastes north of the Ameri-
can continent, and on both this and his Antarctic
trip utilized communication with amateurs for
the handling of traftic. When the ill-fated Dallas
Spirit went out over the Pacific searching for lost
Hawaiian fiyers, amateur stations on the West
Coast copied its transmissions right up to the
fatal tailspin which sent the plane piunging into
the sea. Service of a slightly different nature was
furnished for the National Air Races both at Los
Angeles and Cleveland, when amateurs installed
and operated the cntire equipment necessary to
maintain instantaneous comnunication bhetween
the judges’ stand and the outlying pylons, check-
ing planes in the races, reporting “down’’ plancs,
and furnishing imnmediate details of all fouls, ete.
So successful was this work, particularly at Cleve-
land, that it is probable similar cooperation will
be sought by National Air Race officials in every
future meet.

Emergency relief, expeditionary contact, and
countless instances of other forms of public serv-
ice, rendered as they always have been and always
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difficult to understand some of the matter con-
tained in succeeding chapters of this book, do not
hesitate to write the Information Service stating
vour trouble. Perhaps, in such a case, it would be
profitable for you to send for a copy of a booklet
published by the League especially for the be-
ginner and entitled “How to Become a Radio
Amateur.” This is written in simple, straight-
forward language, aud describes from start to

finish the building of a single simple amateur
installation. The price is 10 cents, postpaid.

Every amateur should read QST each month.
It is filled with the latest amateur apparatus
developments, ‘‘dope’ on current expeditions
which use short-wave radio for contact with this
country, and the latest “ham” news from your
particular section of the country. A sample copy
will be gladly sent you on request.
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sending is best to devclop for radio work. A
rugged key of heavy construction will help in this.

When signals can be copied “solid” at a rate of
ten words a minute it is time to start practicing
with a key in earnest. While learning to receive,
you have become fairly familiar with good send-
ing. Try to imitate the machine or tape sending
that you have heard. This gives a good example of
proper spacing values.

When beginning to handle a key do not try to
send more than six or seven words a minute. A
dot results from a short depression of the key. A
dash comes from the same motion but the contact
is held three times as long as when making a dot.
A common mistake of beginners is to make it
several times too long. There is no great spacc be-
tween the parts of a letter. An S is made by three
down-and-up motions of the key in regular
sequence. The letter G is made by holding the first
two contacts and making the third one without
any pause at the contact. Key practice should not
be extended over too long periods at first. The
control of the muscles in the wrist and forearm
should be developed gradually for best results.

Individuality in sending should be suppressed
rather than cultivated. Sending is something like
writing, however. Individuality is bound to show
in all hand-sending. Unless the spacing is even
and regular, reception becomes guess-work. The
operator who practices on a buzzer until he has
developed a good ““fist” is appreciated by every-
onc he “works.” His sending is legible and gets
favorable attention.

A good rule is never to send faster than you can
receive. Then you can tell what your signals sound
like to the operator who must copy them. Speed
needs to be held in check. ‘‘Copiability " is what
we want. Repeats waste valuable time. When you
find that you are sending too fast for the other
fellow, slow down to his speed. Attempting to
send dots nervously in as rapid succession as
possible is the first step in acquiring a ‘“‘glass
arm.”

A word may be said about the “Vibroplex”
and ‘‘double-action”’ keys. The *Vibroplex”
makes dots automatically. The rate of making
dots is regulated by changing the position of a
weight on a swinging armature. Dots are made by
pressing a lever to the right. Dashes are made by
holding it to the left for the proper interval. A
side motion is used in both types of keys.

These keys are useful mainly for operators who
have lots of traflic to handle in a short time and
for opcrators who have ruined their sending arm.
Such keys are motion savers. Ilowever, a great
deal of practice is necessary before readable code
can be sent. The average novice who uses a “bug”
tries to seud too {ast and ruins his sending alto-
gether. The beginner should keep away from
such keys. After he has become very good at
handling a regulation telegraph key, he may
practice on a ‘‘bug’ to advantage.

Good sending seems easier thau receiving, but
don’t be deccived. A beginner shouldn’t send fast
on any type of key. Keep your transmitting speed
down to the receiving speed, and rather bend your
effort to sending well, remembering to space be-
tween characters with more space between words,
but leaving no disproportionate spaces between
parts of a character.

LEARNING BY LISTENING

Another method of learning the code will ap-
peal to some individuals. We all want to try our
skill on some real messages when we have pro-
gressed this far. The next step after memorizing
the letters is to put into practice on an actual
receiving set what you have learned.

A number of high-power stations can be heard
in every part of the world. Many commercial
high-frecquency stations send on frequencies
above 3,000 kilocyeles (3,000,000 cycles) and can
be copied with the simple receivers described in
this book. A one-tube or two-tube receiver can
be quickly and cheaply put together for code
practice. Formerly it was considered necessary to
construct special low-frequency receivers to get
code practice. To-day, however, there are power-
ful trans-ocean stations in operation on high
frequencies. Many of them use tape transmission.
The sending is perfectly regular. Often words are
repeated twice. Both understandable English and
secret code (most excellent for code practice) are
used in the text of the messages. These stations
send at speeds depending on the reception condi-
tions at the time of transmission. It is usually
possible to pick a station going at about the
desired specd for code practice.

After building a receiver and getting it in
operation, the first step in ‘‘learning by listening ”
will be to hunt for a station sending slowly. Listen
to see if you cannot recognize some individual
letters. Use paper and pencil and write down the
letters as you hear them. Try to copy as many
letters as you can.

Whenever you hear a letter that vou know,
write it down. Keep everlastingly at it. Twenty
minutes or half an hour is long enough for one
session. This practice should be repeated three or
four times a day. Don’t become discouraged.
Soon you will copy without missing so many
letters. Then you will begin to get calls, which are
repeated several times, and whoie words like
“and” and ‘““the.” After words will comc sen-
tences. You now know the code and your speed
will improve slowly with practice. Learning by
this method may seem harder to some folks than
learning with the buzzer. It is the opinion of the
writer, who learned in this way, that the practice
in copying actual signals and having real diffi-
culties with interference, static, and fading, is far
superior to that obtained by routine buzzer prac-
tice. Of course the use of a buzzer is of great value
at first in getting familiar with the alphabet.
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Many short cuts have been proposed for
quickly memorizing the code ov increasing speed
of rceeption. Most of them have some good
points. Learning the code is mostly a matter of
getting practice, however. An omnigraph is of
some assistance if a larze number of records can
be obtained. It is an expense that few can afford.
Unless many different sets of “copy’’ are avail-
able one soon becomes familiar with the
material and it is of no more value. Phonograph
records of code signals can be obtained but have
similar drawbacks. Examinations for operator’'s
licenses are conducted using some form of ms-
chine sending. Therefore it is desirable to become
familiar with tape or omnigraph sending to insuve
easily passing the examination. ‘“Machine send-
ing”’ on low or high frequencies is about as good
as an omnigraph except that the speed cannot be
controlled at will.

“Tape’ or ‘“machine” transmission and re-
ception is used to speed up traffic handling to the
limit fixed by relays and atmospheric conditions.
Most beginners are puzzled by certain abbrevia-
tions which are used. Many code groups are sent
by different commercial organizations to shorten
the messages and to reduce the expense of sending
messages which often runs as high as 25 cents a
word. Unless one has a code book it is impossible
to interpret such messages. Five- and ten-letter
cypher groups are quite common and make excel-
lent practice signals. Occasionally, a blur of code
will be heard which results when tape is speeded
up to 100 words per minute and photographic
means are used to record the signals.

In “learning by listening”’ try to pick stations
sending just a bit {aster then your limit. In writ-
ing, try to make the separation between words
definite. Try to copy the whole of short words
before starting to write themn down. Do the writ-
ing while listening to the first part of the next
word. Practice and patience will soon make it easy
to listen and write at the sare time. Good opera-
tors can often copy several words ‘“‘behind” the
incoming signals.

A word of caution: the U.S. radio cormnmunica-
tion laws prescribe heavy penalties for divulging
the contents of any radiogram to other than the
addressee. You may copy anything you hear for
practice but you must preserve its secrecy.

VOLUNTEER CODE PRACTICE STATIONS

If our mew receiver is adjusted first to the
1715- to 2000-ke. amatcur band we may be able to
pick up amateur stations voluntarily transmitting
code practice to help beginners. They also assist
newcomers to gain proficiency by working with
them on the air as soon as they get licenses. Fach
fall and winter season the A.R.R.L. solicits
volunteers, amateurs using code only, or often a
combination of voice and code transmission, who
will send transmissions especially calculated to

assist beginners. These transmissions go on the
air at specificd hours on certain days of the week
and may be picked up within a radius of several
hundred miles under favorable conditions. Words
and sentences are sent at different speeds and
repeated by voice, or checked by mail for correct-
ness if you write the stations making the trans-
missions and enclose a stamped addressed
envelope for reply.

The schedules of the score or more volunteer
code-practice stations are listed regularly in QST
during the fall and winter. Information at other
times may be secured by writing Headquarters.
Some of the stations have been highly successful
in reaching both coasts with code-practice
transmissions from the central part of the
country.

INTERPRETING WHAT WE HEAR

As soon as we finish our receiver and hook it up
we shall begin to pick up difterent high-frequency
stations, some of them perhaps in the bands of
frequency assigned to amateurs, others perhaps
commercial stations belonging to different serv-
ices. The loudest signals will not necegsarily
be those from near-by stations. Depending on
transmitting conditions which vary with che fre-
quency, the distance and the time of day, remote
stations may or may not be louder than relatively
near-by stations.

The first letters we identify probably will be the
call signals identifying the stations called
and the calling stations, if the stations are in the
amateur bands. Station calls are assigned by the
government, prefixed by a letter (W in the
United States, VE in Canada, G in England, ete.)
indicating the country. In this country calls will
be made up of such combinations as WICYQ,
W8CMP, W3BZ, WIMK, ete., the fizure or dis-
trict number indicating the radio inspection
district and giving a general idea of the part of
the country in which the station heard is located.
The reader is referred to the chapter on “Operat-
ing a Station’ for complete information on the
procedure amateurs use in calling, handling
messages, and the like. Many abbreviations are
used which will be made clear by reference to the
tables of Q Code, miscellaneous abbreviations,
and “ham” abbreviations included in the
Appendix. The table of international prefixes, also
in the back of the book, will help to identifly the
country where amateur and commercial stations
are located.

The commercial statious use a procedure differ-
ing in some respects from amateur procedure, and
to some extent the procedure of Army, Navy and
government stations is different from this, each
service having a modified procedure meeting its
own requirements. On the other hand, the Inter-
national Radiotelegraph Convention has specified
certain regulations, abbreviations and proce-
dures which govern all services and insure basic
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code t{est in transmission and reception at a speed
of at least ten words per minute in Continental
Morse Code (five characters to the word). An
applicant must pass an examination which will
develop knowledge of the adjustment and opera-
tion of the apparatus which he desires to use and
of the International Regulations and Acts of Con-
gress insofar as they relate to interference with
other radio communications and impose duty on
all classes of operators. A percentage of seventy
will constitute a passing mark. This license is valid
for the operation of licensed amateur radio sta-
tions only.”

To be eligible for the examination for an
Amateur Eztra First Class Radio Operator’s Li-
cense the applicant must have had at least two
vears’ cxpericnee as a licensed radio operator and
must not have been penalized for violation of the
radio laws. The code speed requirement is 20
words per minute receiving and transmitting
plain language and a speed of at least 16 words
per minute in handling coded groups. Applicants
must pass a special examination in which 75 per
cent will constitute a passing mark. The posses-
sion of one of these “extra first”’ operator's li-
censes is a special mark of distinetion and
proficiency. The superior grade of license is a
stimulus to better operating and should be the
goal of every operator. It is a mark of achieve-
ment and every amateur is urged to apply for this
form of operator’s ‘ticket” as soon as he can
qualify,

PASSING THE EXAM

The requirements for passing the amateur
operator’s license examination are not difficult in
any way. A written examination is necessary as
proof of the ability of the operator and assurance
of his understanding thc equipment he proposes
to operate. All amateurs are required to know the
Continental code. Special attention and study
should be given to the regulations which concern
amateur stations, to the important international
regulations, and to a number of the most-used
“Q” signals. The full text of the regulations for
amateur stations, and extracts from the radio
law, the Radio Act of 1927, which explain the
administration of the regulations and the penal-
ties for certain violations, are included in the
Appendix. Know the regulations for amateur
stations and the various penalties prescribed in
the Radio Act thoroughly. Be able to draw a
complete schematic diagram of your transmitter
and recciver and explain their opcration briefly.
All the information necessary to get an amateur
license is right in this book.

Applicants arc cxpeeted to be familiar with
amateur receiving and transmitting equipment.
The construction and function of each part of the
apparatus should be studied to make it easy to
explain the operation and elementary theory.

In the examination the applicant is required

to tell what apparatus he expects to use, to draw
a simple diagram of conneclions, and to explain
the operation. The diagram should show switches
and ground connections just as they are in the
station. The applicant must be able to identify a
distress signal (SOS) and to understand the
signal used telling him to stop sending (QRT)
when he is causing interference (QRM).

Refer to the following chapters for explanations
of how a vacuum tube oscillates in the receiver
and transmitter, what might prevent oscillation
(several reasons), schematic diagrams showing
circuits similar to your own, including the source
of power, the filter, oscillator. receiver, antenna
and ground, ete. Be able to explain how regencra-
tion is controlled and what other mecthods could
be used, how the receiver is tuned and what is
meant by tuning, how a vacuum tube deteets and
amplifies, how you determine whether your trans-
mitter is operating in the amateur frequency
bands, what frequency stability is and how it may
be affected by different adjustments, types of
power supply, etc. Then know the regulations
regarding quiet hours, the powers of the Federal
Radio Commission, the international regulations
relative to the exchange of communications be-
tween the amateur stations of different countries,
regarding superfluous signals, secrecy of mes-
sages, constancy of frequency and freedom from
harmonics, meaning of SOS, CQ, QRT, etc., and
the penalties for different violations.

Applicants who fail to qualify may bhe re-
examined after three months from the date of
taking their unsuccessful examination.

When existing operator's licenses cxpire, a
renewal must be applied for and will be issued to
all classcs of operators (except commercial extra
first class) without examination provided the
operator has had three months’ satisfactory serv-
ice in the last six months of the license term. One
vear of such service out of the two-year license
term may be accepted at the discretion of the
examining officer.

All of this sounds fearfully complicated but it
really isn’t —as many tens of thousands of
licensed amateurs have proved. Progress is
amazingly fast once you start.

STATION LICENSES

It is easy enough to give the matler a little
study and pass the operator’s license examination.
As for the station license, thero is no examination
in conncction with that. It is necessary to fill out
the application blanks the Supervisor sends you
quite completely, however, answering all ques-
tions and returning the forms to the Supervisor’s
office.

In addition to entering the main facts concern-
ing your proposed station, such as the location,
power, etc., the name, age, and citizenship of the
station owner are required. Aliens may not obtain
station licenses. 1t will be noted in the amateur
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regulations that the F.R.C. has ruled that ama-
teur stations, as a general class, are in the public
interest so that detailed explanation on this point
is not required. The station license allows the
station to be operated. The man who holds the
license is responsible for the proper operation of
the station under the terms of the license.

The Federal Radio Commission licenses ama-
teur telegraph stations to work in eny or «ll of
several frequency bands. If voice is to be used,
the station must be built to work in the 1715~
2000, 3500-3550, or 56,000-60,000 ke. (150-175,
84.5-85.7, or 5-5.30 meter) bands, except that the
holders of Extra First Class operator’s licenses
may now also reccive, upon special application,
authority to opcrate ’phone in the additional
band 14,100-14,300 ke (20.98-21.28 meters).

Applications for renewal of station licenscs
must be filed so as to be received at the offices of
the Supervisors of Radio in charge of the district
in which the station is located at least thirty days
prior to the expiration date of the license sought
to be renewed, and failing this it is necessary for
the licensee to cease operating until action has
been taken on the application in due course.

POSTING OF LICENSES

It is also ordered by the Federal Radio Com-
mission that every station license shall he posted
by the licensee in a conspicuous place in the room
i= which the transmitter is located, and the
licermay of every station operator shall be posted
in a congpicuous place in the room occupied by
saic operator while on duty.

AMATECR REGULATIONS

The full text of the amateur regulations is given
in the Appendix including the basic definitions of
an amateur and what constitutes commercial
correspondence. In general the text of the regula-
tions is self-explanatory but some of the more
important points to be observed shouid be men-
tioned and discussed at this point.

“An amateur is a person interested in radio
technique solely with a personal aim and without
pecuniary interest.”” Only individuals who can
qualify as an amateur will be licensed. The right
to use the amateur frequencies is exterided only to
amateurs and then only for amateur purposes.
This provision protects us from the attempts of
commercial cnterprises to make use of amateur
frequencies. Bona fide amateur clubs or organiza-
tions will have no difficulty in obtaining station
licenses, providing an official individually accepts
full legal responsibility for operation of the station.

‘“ Amateur stations shall not transmit or receive
messuges for hire nor engage in communication
for material compensation, direct or indirect, paid
or promised.” This proviso gives further protec-
tion against commercial enterprises masquerading
as amateurs, and defines the test of commercial
trafic as that involving any sort of ‘‘compensa-

tion” for the handling thercof. Accordingly,
insofar as this country is concerned, an amateur
may handle any traftic he sees fit to handle, so
long as he receives no compensation of any kind.
It must be remembered, however, that the
International Convention restricts the exchange
of communications between different countries
(internationally) so that messages must be in
plain language relating to experiments in prog-
ress, or remarks must be limited to those of a
personal nature and of such unimportance that
thev would not normally be transmitted by way
of commercial telegraph, radio or cable.

Portable amatcur stations will be licensed but
must confine operation to definite points for which
an itinerary has been filed in advance of trips
with the Radio Supervisor. Note that portable
stations may not be used while in motion under
which condition they fall under the classification
of mobile stations. Amateur mobile stations are
not at present licensed.

“The licensee of an amateur station shall keep
an accurate log of station operation, in which shall
be recorded the time of each transmission, the
station called, the input power to the last stage
of the transmitter, and the frequency band used.”
Amateur stations are authorized to use a maxi-
mum power input into the last stage of a trans-
mitter of one kilowatt. The Radio Act requires
that the records of a station must be available to
the radio authorities on demand. Such logs then
assist the Supervisor in investigating interference
cases, alleged off-frequency operation or other
violations, determining when changes in fre-
quency and power were made, which conditions
interfere and which do not, ete. The A.R.R.L.
has designed a log-book especially to take care
of this government requirement which will be
described when we come to the discussion of
“Operating a Station.” An accurate and com-
plete station log is compulsory.

“Amateur stations must use adequately
filtered direct current power supply or arrange-
ments that produce equivalent effects to minimize
frequency modulation and prevent the emission
of broad signals.” The intent is to do away with
a. c. signals and to prohibit transmitters with
inherent frequency instability from producing
“wobbly” signals on the air, using an unfair
amount of the frequency territory to cffect
transmission. This parallels the regulation that
requires that the minimum amount of power
necessary to effect communication over a certain
distance be used. As will be seen in subsequent
chapters, variations in plate voltage effect the
frequency of an oscillator, so that it takes a d.c.
power supply to comply with the regulations in
every example of a self-controlled oscillator.
Only oscillator-amplifier transmitters (crystal-
controlled or self-excited oscillators) can be
permitted to use a.c. plate supply, and even they
only under the provisions (1) that they have a
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buffer stage so that the changing plate voltage
on the amplifier has no opportunity to get hack
into the oscillator and aflect its frequency and
(2) that the oscillator and buffer stage are, of
course, fed with d.c. In ham language, modulated
signals are still permitted but “wobbulated”
signals are prohibited.

In general it is evident throughout the regula-
tions that amateur stations should be judged by
their external effects. Whenever general inter-
ference with broadcast reception on receiving
apparatus of modern design exists, the Commis-
sion regulations regarding quict hours must be
obscrved, and these will continue in effect until
it can be shown that adjustments or alteration of
the transmitting arrangement or methods of
treatment of the receivers to do away with the
trouble have eliminated the difficulty. The quiet
hours shall be eight to ten thirty p. m. local time,
daily, and, in addition, quict hours shall be ob-
served on Sunday morning from 10:30 &. m. until
1 p. m. 1t should be noted that if use of one
frequency band causes local interference but
another band does not, the station remains free
to operate on the bands that do not give rise to
this difficulty. Even operation on a different fre-
quency in the same band may be used for opera-
tion if it can bhe shown that it overcomes the
trouble.

Amateur stations are not permitted to com-
municate with commercial or government sta-
tions unless authorized by the licensing authority
except in an emergency or for testing purposes.
This restriction does not apply to communication
with small pleasure craft such as yachts and motor
boats holding limited commercial station licenses
which may have difliculty in establishing com-
munication with commercial or government
stations.

Amateur stations are not authorized to broad-
cast news, music, lectures or any other form of
entertainment.

No person, firm, company or corporation
within the jurisdiction of the United States shall
knowingly utter or transmit, or cause to be
uttered or transmitted, any false or fraudulent
signal of distress, or communication relating
thereto.

All persons who may have knowledge of the text
or simply of the existence of radio telegrams, or of
any information whatever, obtained by means of
the radio service, shall be bound to maintain and
insure the secrecy of correspondence.

All amateurs should be familiar with the laws
and regulations, especially those provisions and
penalties respecting violation of terms set forth
in station and operators’ licenses, secrecy of
messages and malicious interference. A penalty of
$500 fine for each and every offense is stipulated
(in addition to other penalties provided by law)
for couviction oi a violation of any provision of
the Radio Act or regulations made under that

Act or of the provisions of treaties ratified and
adhered to by the United Statces.

The Radio Act of 1927 provides for the licensing
of radio operators'by the Secretary of Commerce.
Operators’ licenses may be suspended by the
Secretary of Commerce for a period of not more
than two years upon satisfactory proof that the
licensee (a) has violated any provision of any
Act or treaty (or regulations made under such
Act or treaty) binding on the United States
which the Secretary of Commerce or the Com-
mission is authorized by this Act to administer;
or . .. (d) has transmitted superfluous radio
communications or signals or radio communi-
cations containing profane or obsecene words or
language; or (e) has wilfully or maliciously inter-
fered with any other radio communications or
signals.

OUR AMATEUR BANDS

The amateur has accustomed himself to many
changes of different kinds in the last seven or
eight years. Following each change in regulations
there has been a readjustment to meet the new
conditions. The number of stations working in
our different amateur bands depends on the
individual purpose, convenience and enjoyment
each man finds in using a certain territory. The
reliability of communication on a given frequency
at a given time of day, the suitability of a given
band for traffic or DX, the desires of the indi-
vidual amatcur in choosing his circle of friends
with whom he expects to make contact on sched-
ule, the amount of interference to be expected at
certain hours, and the time of day available for
operating—all influence the choice of an operating
frequency. Many amateurs can usc any one of the
sceveral available frequency bands at will.

All our hands are in approximate harmonic
relation, although the graphical representation
shows that some bands are ‘““wider” than others
and that this relation is not exact and holds true
for only certain sections of some bands. The
bands are commonly referred to by amateurs as
the 1750-ke., 3500-ke., 7000-ke., 14,000-ke.,
28-me., and 56-me. hands, so named for the
portion common to each in this harmonic rela-
tionship.

The sketch shows the several amateur bands.
'The density of the shading indicates the relative
amount of amateur operation or amateur comn-
munication going on in each different band in the
spring of 1930. The amount of room in the bands
is roughly proportional, for amateur purposes,
to the width of the bands in kilocycles. 'The num-
ber of point-to-point services that could be ac-
commodated without interference in the same
amount of frequency territory is limited by the
frequency stability possible to ohtain by present
methods, which of course are subject to constant
improvement, but since amateurs work in bands
and expect interference the consideration from
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interference from other amateur stations, al-
though there are lots of good things to listen to
on the other frequencies.

CANADIAN REGULATIONS

Canadian amateurs wishing operators’ licenses
must pass an examination before a radio inspector
in transmission and reception at a speed of ten
words per minute or more. They must also pass
a verbal examination in the operation of amateur
apparatus of usual types, must have a working
knowledge of procedure, and must have a little
operating ability prior to taking the examination.
Nothing is likely to be asked which is not covered

in this Handbook. The fee for examination as
operator is 50 cents and is payable to the Radio
Ingspector who examines the candidate.

The form for application {or station license
may be obtained either from a local Radio In-
spector's office or direct from the Department of
Marine and Fisheries, Radio Branch, Ottawa.
This consists of a blank form with spaces. for
details regarding the station equipment and the
uses to which 1t is to be put. The applicant must
also sign a declaration of secrecy which, as a
matter of fact, is executed at the time of obtain-
ing the operator’s licensc. The annual fee for
station licenses for amateur werk in Canada is
$2.50.
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we make use of electric lights, electric heaters,
telephones, flashlights, street cars and radio in
all its forms, it is this movement of electrons
from one atom to another which is actually re-
sponsible for everything that happens. And we
have made great progress when we have realized
that any electric current is actually the result
of a flow of electrons in s body.

CONDUCTOES AND INSULATORS

"'the ease with which electrons are able to be
transferred from one atom to another is a measure
of the conductivity of the material. When the
electrons are able to flow readily, we say that
the material is a “good” conductor. If they are
not able to chuse off to another atom quite so
readily, we say that the substance offers more
“resistance.” Should it be almost impossible for
the electrons to break from thcir normal path
around their own nucleus, the material 18 what we
term ‘“‘an insulator.”” Copper, silver and most
other metals arc relatively good conductors of
electricity while such substances as glass, mica,
rubber, dry wood, porcelain and shellac are
relatively good insulators.

The “resistance’’ of most substances varies
with changes in temperature. Sometimes the
variation is so great that a body ordinarilv con-
sidered an insulator becomes a conductor at high
temperatures. The resistance of metals usually
increases with an increase in temperature while
the resistance of liquids and of carbon is deereased
with increasing temperature.

HOW ELECTRICITY IS PRODUCED

The ordinary electric cell and the electric gen-
erator are the sources of current uged in ordinary
practice. ‘T'he electric cell may take the form of a
so-culled dry cell, a wet cell or perhaps a storage
cell. Tn any case, the current is derived by a
chemical action within the cell. In the first two
forms mentioned, the action of the fluid (there is
a fluid even in a “dry’’ cell) tears down the struc-
ture of one of the elements or “poles” of the cell,
producing an excess of electrons in one element
and a deficiency in the other. Thus, when the
elements are connected by a conduector, this un-
balance of electrons results in a flow of electrons
from one element to the other and the efiect of
the flow is what we know as an electrie current.
In the storage cell, the chemical change is re-
versible and the cell can be “recharged.” The
manner in which the electric generator produces a
current i8 to he discussed at a later stage.

THE VOLT, TIHHE AMPERE

Just as soon as electrong are removed from one
hody and beeome uttached {o a second one, there
is created a firm desire on the part of the es-
tranged electrons to return to their normal posi-
tion. This desire results in what we know as
electrical pressure. The excess electrons on the

negatively charged pole of a battery, attempting
to return to the positively charged pole, create an
electrical pressure between the two terminals
connected to these poles. This pressure is termed
electromotive force and the unit of measurement,
widely used in our radio work, is the volt. In the
ordinary dry cell (when fresh) the electromotive
force between the two terminals is of the order of
1.5 or 1.6 volts. Should we have two such cells,
and should we connect the negatively charged
terminal of one to the positively charged ter-
minal of the second cell we would then have twice
the voltage of one cell between the remaining two
free terminals. In this example we have connected
the cells in “series” and the combination of the
two cells becomes what we know as a battery.
In the common “B” battery, which has been so
widely used with radio receivers, a great many
small cells are so connected in series to provide
a relatively high elcctromotive force or voltage
hetween the outer terminals. Another method of
connecting a battery of cells together is to join all
the positively charged terminals and all the nega-
tivelv charged terminals. The voltage between
the two sets of terminals will then be just the
same as that of a xingle cell but it will be possible
to take a greater amount of current from the
battery than would have been possible from the
single cell. The measuring unit of the amount of
current flowing in a conductor is the ampere.

In practical work we use meters to measure
voltage or current. The voltmeter is connected
across the points between which the unknown
voltage exists while the ammecter is connected in
“scries” with the conductor in which the current
flows. With this arrangement, the ammeter he-
comes a part of the conductor itself. In hoth
cases, the reading in volts or amperes will be
indicated directly on the scale of the instrument.

DIRECTION OF FLOW

There is one point in connection with current
flow which is likely to cause confusion in the
reader’s mind if particular attention is not paid
to it. The drift of electrons along a conductor
(which constitutes a current flow) is always from
the negative to the positive terminal. On the other
hand, the usual conception is that of electricity
flowing from the positive to the negative terminal.
The discrepaney results from the fact that the
pioneer electrical experimenters, having no
accurate understanding of the nature of elec-
tricity, assumed the direction to be [rom positive
to negative. It is unfortunate that we must still
say that a current flows from positive to negative
when the opposite is actually the case. However,
just so long as the facts are recognized clearly,
no confusion need resul.

DIRECT AND ALTERNATING CURRENT

Of course, all electrie currents do not flow con-
tinuously in the same direction along a conduc-
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tor. The currents produced by batteries and by
some generators flow in this manncr, and are
termed direct currents. Should the current, for
some reason or other, increase and decrcase at
periodic intervals or should it stop and start ire-
quently it is still a direct current though it would
be a fluctuating or intermittent one.

The type of current most generally used for
the supply of power in our homes does not flow
in one direction only, but reverses its direction
many times each second. The electron drift or
flow in a conductor carrying such a current first
increases to & maximum, falls to zero, reverses
its direction, again rises to a maximum and again
falls to zcro to reverse its direction agein and
continue the process. In most of the power cir-
cuits, the current flows In one direction for
1/120th of a second, reverscs and flows in the
opposite direction for another 1/120th of a second
and so on. In other words, the complete eycle of
reversal occupies 1 /60th of a second. The number
of complete cycles of flow in one sccond is termecd
the frequency of the current. In the instance
under discussion we would say that the frequency
of the current is 60 cycles per second. All currents
which reverse their direction in this manner are
known as alternating currents. We are to find
that they are not by any means limited to the
circuits which supply power to our homes. Tele-
phone and radio circuits, for instance, are vir-
tually riddled with alternating currents having
a wide varicty of frequencies. The currents which
are produced by the voice in a telephone line may
have frequencies between about 100 and 5,000
cycles per second while the alternating cturents
which we are to handle in the circuits of a radio
transmitter may have a frequency as high as 1+
or even 28 million cyecles. Because of the high
frequencies used in radio work the practice of
speaking in terms of cycles per second is an
awkward one. It is customary, instead, to use
kilocycles — the kilocycle being one thousand
cycles. Yet another widely used term is the
megacycle — a million cyeles.

Alternating current, unlike direct current, can-
not he generated by batteries. For the supply of
commercial power it is almost always produced
by rotating machines driven by stearn turhines.
In radio work we make usc of thig current for the
supply of power to our radio apparatus but the
very high frequency alternating currents in the
radio transmitter are almost invariably produeed
by vacuum tubes connected in appropriate
circuits.

RESISTANCE AND RESISTORS

Now that we have some conception of what an
electric current really is and of the diflerent forms
in which electricity is to be found, we may pro-
ceed to examine its effects in the apparatus which
is to be used in radio work.

The most common equipment used in radio
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work is the conductor. We have alremly men-
tioned that any substance in which an electric
currcnt can flow is a econductor and we have also
pointed out that some substances conduet more
readily than others — they have less resistance.
Most of the conductors in radio apparatus are
required to have the greatest conductivity or the
Jeast resistance possible. They are of metal,
ustally copper. But many of the conductors are
actually placed in the circuit to offer some defi-
nite amount of resistance. They are known under
the general term of resistors and the amount of
resistance they (or any conductor) offer is meas-
ured in ohms.

When a current flows in any electric circuit, the
size or amplitude of the current is determined by
the clectromotive force in the circuit and the re-
sistance of the circuit. The relations which deter-
mine just. what current {lows are known as Ohm'’s
Law. It is an utterly simple law but onc of such
great value that it should be studied with par-
ticular care. With its formula, earrying terms for
current, electromotive force and resistance, we are
able to find the actual conditions in many cir-
cuits, providing two of the three quantities are
known. When / is the current in amperes, E is the
electromotive force in volts and £ is the circuit
resistance in ohms, the formulas of Ohm’s Law
are:

E E .
R=7 I=Tt! E=RI

The resistance of the circuit can therefore be
found by dividing the voltage by the current; the
current. can be found by dividing the voltage by
the resistance; the clectromotive force or e.m.f.
is equal to the product of the resistance and the
currcnt. At a later stage it will be shown just how
valuable may be the practical application of this
law to the ordinary problems of our radio work.

A good analogy can be made by considering
for a moment some ftuid acting in 4 mechanical
circuit. In C the pump has a similar function to
that of the battery. A shut-off valve controls
the current flow in the pipe similarly 10 that
of the key in the electric circuit. The walls of
the pipe offer *‘resistance’ to the flow of fluid
just as the atomic structure of the connecting
wires and resistor holds back the flow of electric
current in the electric circuit. A water pressure
meter and a “rate-of-flow” meter have the same
uses in such a ecircuit that the voltmeter and
ammeter have in measuring the electrical pres-
sure and rate of current flow in the electric circuit.

The higher the “pressure’” the more fluid
will flow through the pipe. The smaller the
pipe the ygreater its *‘resistance’ and the less
the cuarrent permitted to How.

SERIES AND PARALLE!L CONNECTIUNS

The resistors used in electrical circuits to in-
troduce 2 known amount of resistance are made
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an essential feature of the system. Magnetic and
clectric fields cxist around the wires carrving
such a low frequency current but these ficlds
are restricted to the immediate vicinity of the
wires.

An electric current at frequencies of 15,000 to
§0,000,000 or more cycles per second creates
magnetic and electric efiects (lines of force) far
more dificult to confine to the immediate vicinity
of the wire cireuits. In fact when such a current
is caused to tlow in a conductor or network of
conductors, resonan{ at the f{requency of the
current and arranged favorably in free space (not
screened or shielded by surrounding objects to
any cxtent) the rapidly alternating electric,
magnetic, and radiation (ields (constituting radio
waves) have an efiect which may extend a long
distance from the sending station, which after all
is just an assembly of apparatus designed to
create and control the high-frequency alternating
current. The choice of the high frequency, the
power, and the conditions in the transmitting
medium which vary somewhat from day to day,
and season 1o season, will determine the extent of
the effect at different distances from the sending
station.

THE ANTENNA

Antennas, as the special systems of wires
designed to radiate the energy supplied by the
high-frequency alternating current are called,
are of different types, the efficiency with which
they operate and the directional properties of the
radiation varying with the design. Having dis-
tributed inductance and eapacitance, an antenna
structure has a natural period or response fre-
quency, and can be tuned by addition of coils
and condenscrs whose constanis can be varied.
Antennas can be arranged in different, patterns
for directional transmission. Adding coils and
condensers makes it possible to operate antennas
above or below the natural electrical period
determined by the physical dimensions. They can
be operated readily on their natural frequency or
on harmonic frequencies, deriving their alter-
nating current supply divect from the sending
apparatus or via a single- or two-wire trans-
mission line designed to have low copper and
radiation losses. The whale subject is so im-
portant that antennas will receive detailed ex-
planation clsewhere. For the moment it may be
enough to say that an antenna can be considered
clectrically as simple as a circutt containing a
condenser, a coil and a resistor connected to-
gether, these “lumped’ circuit clements being
substituted for the distributed ecapacitance,
inductance and resistance.

Antennas located well in the open and ol con-
siderable physical proportions work Dbest in
setting up a “radiation field”’ capable of creating
a ‘‘potential gradient’’ as the lines ol force sweep
across a remote receiving antenna. “Lumped”

circuit elements and well-balanced properly-
coupled feeder lines show desirahly poor radiation
characteristics. Discontinuities tn any electric
circuit, feeder lines whose impedance is not.
properly matched to the load, etc., for example,
give rise to radiation effects and losses from that
circuit, depending on the extent of the reflections
that take place and the amplitude of the so-
called standing waves that are set up on the
conductors. The radiation field or direction of
wave propagation from a simple antenna is at.
right angles to hoth the electric and magnetic
fields of the antenna. These latter fields decrease
in intensity to a negligible value within a few
wavelengths of the antenna, beyond which point
the radiation field is the only one that can bhe
detected by its cfieets.

Summarizing our view of transmitting, then,
we use apparatus that generates radio-frequency
alternating currents from a high-voltage com-
mercial source. The radio-frequency energy is
coupled into an antenna or radiating system.
Here it sets up lines of force that radiate in all
directions.

In receiving radio signals we use apparatus
similar to the sending equipment and reverse the
procedure. The lines of force from the sending
antenna sweep across our receiving antenna,
induce radio-frequency potentials in it, and these
cause currents similar to those in the sending
antenna to flow back and forth. These of course
are very feeble impulses compared to those at the
sending station. 1t is mcrely nceessary to detect.
these impulses and magnify their effect somewhat
so that the impulses can be turned off and on
or varied in more complicated ways, depend-
ing on the nature of the communication
desired.

WAVELENGTH;, FREQUENCY

For a few purposes it is convenient to regard
the propagation of the radiation field to a distance
from the viewpoint of wave-motion, the waves
carrying energy and spreading outward from the
sending station or source with a definite speed
and frequency somewhat like water waves and,
like other waves, subject to reflection and re-
fraction. However, the velocity is not known
exactly. I'requency can he stated, checked, or
measured exactly against a standard time interval
determined by astronomical means. For this
reason, all radio assignments arc made in terms
of frequency, primarily.

The approximate velocity of light waves,
electricity and radio waves through space may be
assumed to be 306,000,000 meters (186,000 miles)
per second, or a figure based on the latest ecien-
titie measurement, can he used. The velocity of
propagation in a given medium is constant, and
the fixed relation between the velocity, length,
and frequency of radio waves can be expressed by
the formula on the following page.
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heen prepared to complement each other. In
general, coils are indicated by a few loops of wire,
resistances by a jagged line, and variable elements
in the eircuit by arrowheads. If a device has an
iron core it is usually shown by a few parallel lines
opposite the loops indieating coils or windings.

When you can draw and talk aboul circuits
in terms of the various conventional symbols vou
are on what is familiar ground to every amateur
and experimenter. Then you can meet the dyed-
in-the-wool expert and understand what he talks
about.
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points in mind as in veceiver wiring. At the same
time, the power supply and high-voltaze wiring
must. be well insulated and sufficiently separated
from other equipment to insure safety to life and
property. ‘T'he insulation of lead-in and high
voltage conductors should comply with under-
writers’ rules.

In the pages that follow we are going to de-
scribe in detail some successful short-wave tuners.
Constructional ““dope” for moderately-priced
transmitters with world-wide range is also given.
We have discussed some fundamentals of elec-
tricity. The diagrams and constructional informa-
tion are quite complete. We suggest that the con-
structor study the books mentioned in the
Appendix for more complete theory and gencral
information. The deseriptions of stations in QST
frequently give good ideas on station arrange-
meat. QST itsclf keeps you informed about new
developments that are useful and noteworthy.

STATION ARRANGEMENTS

A complete station consists of a transmitter, a
receiver, a monitor and frequency meter, and
suitable antennas for transmitting and receiving.
The exact arrangement of these units is not
usually of great importance as far as their elec-
trical effectiveness is concerned, but the matter is
worthy of careful consideration so that the station
may be operated with the greatest convenience
and comfort to the operator.

The items which are hardled most frequently
arc the receiver, power switches, key, frequency
meter and monitor. It is well, therefore, to group
these so that they can be operated conveniently.
Perhaps the most popular practice is to place the
receiver towards the left of the table on whieh the
apparatus is to be mounted. The monitor is lo-
cated alongside the receiver on the right (where it
is ncar cnough to give a good signal in the re-
ceiver) and the key is screwed to the table slightly
to the right of this and far enough back to give a
good support for the operator’s arm.

Since the tilaments of the transmitting tubes
should be lighted Lefore the high voltage is ap-
plied, two switches are necessary — one in the
primary of the filament transformer and one in
the supply circuit to the plate supply apparatus.
These switches can be mounted under the front
edge of the table in a position convenient for
right-hand operation. With low-power trans-
mitters the filament and plate power are often
supplied by one transformer; in such a case only
one power-line switch will be necessary.

Since the transmitter is left at one adjustment
for much longer periods than the receiver, it is as
well to mount it clear of the other apparatus
where it will not be influenced by the “body-
capacity’ of the operator or the vibration of
keying. One possible scheme is to mount it on a
shelf above the right-hand side of the operating
table. The transmitter should be near the antenna

or feeder leads, however, aud in some cascs a
different placement may he advigable. In order to
reduce the vibrations reaching the transmitter it.
is often mounted ou four rubber sponges or sus-
pended on heavy rubber strips.

It shiould not be necessary to give the plate-
supply apparatus frequent attention; therefore it
can he on a shelf near the floor or, particularly if
it is a generator, can be rigged in the basement.
In the latter case, of course, particular attention
must be given to the insulation of the high-
voltage leads between the supply system and the
transmitter.

There are scores of possible arrangements for
the station and they will be varied in individual
cases by the arrangement of the room, the size of
the table or bench and the type of apparatus. It
may be a good plan for the amateur to arrange the
apparatus in temporary fashion at first so that he
can change things around when he has gained
some experience in the operation of the station.

UNDERWRITERS' RULES

The specific rules covering radio equipment are
given in Article 37 of the National Electric Code,
under the heading of ** Radio Equipment.” Some
states have adopted this code or a more strict
version of it. Certain cities have adopted it, too,
and they enforce their regulations through munici-
pal inspectors. Before making an installation it
is well to find out if the apparatus and wiring are
subject to a state and city inspcetion as well as
to inspection by insurance intcrests.

“Approved” refers to devices designed for the
purpose used in accordance with recognized
practice. The device must be acceptable to the
inspeclion department having jurisdiction (there
may bec a city or state inspector in addition to the
insurance rating or inspection burcau). When
there i8 no inspector for the city or state, insur-
ance interests inspect through their rating organi-
zations, one of which covers each part of the
United States. Your local insurance agent can
advise you in whose territory you are located so
you can get in touch with the proper authority.

A conference with the inspection department
hefore making an installation or ehange will save
inconvenience and cxpense later. Your own in-
terests and those of fellow citizens will be best
protected from an insurance and fire-hazard
standpoint by having such a conference.

The wiring must follow the requircments ob-
served in your particular community. In some
iustances a separate power line must be run di-
reetly to the watt-hour meter. A few feet of
“BX” from the nearest outlet to a ‘‘Square-1)”’
switch hox, properly fused at the switch, will
usually be satisfactory. The installation of high-
voltage apparatus and wiring must he done in
approved fashion. High-tension cable, supported
on porcelain pillar insulators, keeping the high
voltage away from all woodwork and neighhor-
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ing. An antenna of this type is complctely effec-
tive with a sensitive receiver such as the four-
tube outfit deseribed in this chapter. With the
simpler receivers, however, an outdoor antenna is
recommended. If the receiver is used in conjunc-
tion with a transmitter, the transmitting antenna
can be employed by fitting an antenna switch to
connect the receiver to some point on the leads
from the transmitter to the antenna or feeder
wires. If it is desired to work the station “break-
in,”’ a separate receiving antenna is necessary.
With such an arrangement both the receiver and
transmitter are in operating condition at the
same time and all that is necessary to transmit is
to press the transmitter key. To receive, nothing
more is nceessary than to release the transmitting
key.

A satisfactory outdoor antenna may be made
with a length of 14 to 16 gauge enameled copper
wire strung horizontally between insulators at a
height of between 10 and 50 feet above ground.
The length of the wire in the antenna is not a very
important consideration but the longer the an-

tenna, up Lo a certain point, thelouder thesignals.
Some amateurs find a very long low antenna, even
800 feet, of distinct advantage in obtaining a
better ratio between the streugth of the signals
and the strenglh of statie and other extraneous
noises. YWhen separate antennas are used for re-
celving and transmitting they should be kept as
far apart as possible and preferably at right
angles to each other. This is necessary to reduce
the amount of energy absorbed from the trans-
mitter by the receiving antenna.

And now, when the receiver has been Dbuilt,
adjusted, and placed in satisfactory working
condition 1t will be permissible to sit back and
take a long breath. Yor the receiver is one of the
essential parts of an amatcur station. If it has
heen correctly huilt and if the location of the sta-
tiou is satisfactory it will receive as far as any
transmitier can send. If it has open tuning scales;
if it has lots of scnsitivity and amplilication; and
if it is smooth and quict in opcration, it will be o
very great comfort and a source of splendid
pleasure,
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directly from the marker stations in the same
way. The monitor, as has been mentioned pre-
viously, should be placed on the operating table
near the reeeiver so that, when listening on the
receiver, the oscillations can be detected on the
latter in the same way as ordinary signals. In or-
der to get the monitor oscillating, of course, a
plug must be inserted in the jack which controls
the filament current so the tube will heat, and the
plate circuit of the monitor tube must be closed
also. In ordinary operation of tlie monitor the
‘phones do both of these things automatically
when plugged in the jack. If an extra pair of
‘phones is handy they should be used for this
purpose, listening being done on another pair on
the receiver. If no extra pair of ’phones is avail-
able, a 2000-ohm resistor (or resistor equal to the
resistance of the ’phones ordinarily used with
the monitor) should be conneeted to the monitor
jack. The resistor will automatically place the
satne voltage on the plate of the monitor tube as
it gets when the "phones are used, and thus avoid
changes in calibration due to plate voltage
changes.

When the signal from the monitor is audible,
the marker stations should be tuned in and the
monitor frequency adjusted to zero beat with the
marker signals. The monitor dial readings should
be plotted on a piece of cross-section paper as
shown in the drawing. When calibrating the
monitor be sure that it will be used for checking
transmitter {requency under exactly the samecon-
ditions — that is, be sure the lid is closed tightly
because the position of the lid is quite likely to
change the tuning of the monitor more or less
seriously. If it is necessary to open the lid slightly
to get a good signal in the receiver the calibra-
tion may change considerably when it is closed.
In such a case it would be better to put a few
small holes in the shield in preference to opendng
the lid, and use the monitor at a greater distance
from the transmitter for cheeking the frequency
and quality of the signal.

When a calibration curve has heen drawn up
for either the receiver or monitor it should be
checked at every opportunity. Battery voltages
are particularly important, beciuse even a small
change in the '* A" or ““B” battery voltages, par-
ticularly the former, can change the calibration
by u fuirly large percentage. Batteries should be
checked every week or so, particularly those used
in the monitor, because they are usually the snmall-
est, size obtainable and their life is short. The
accuracy in frequency measurement. with a cali-
brated receiver or monitor is never as good as that
with the frequency meter described later in this
chapter, and such a calibration should be de-
pended upon ouly for approximately locating the
linits of the bands. The calibration should be
checked against commercial marker stations
every time the station is in operation. Such a
check takes only a few seconds and will show im-

mediately whether the calibration lLas changed.

In order to put the transmitter frequency in
its place it is first neeessary to switch on the re-
ceiver and explore the band on which operation
18 desired to find a comparatively clear spot —
inside the band limits as shown by the curve, of
course. Do not try to work too close to the limits,
because the calibration curve may be “off” by
several kilocycles even though extreme care is
used in making it up. Always be on the safe side
and keep well within the band so that there is no
possibility of working off frequency. When the
spot has been decided upon the receiver is left
running at that setting and the mounitor tuning
condenser is adjusted until the beat note be-
twecn the monitor and recciver is heard. This
beat can then be set at the zere-beat or silent
point. The ‘phones are now plugged into or
switched onto the monitor, without disturbing
its tuning condenser setting. Then the transmit-
ter is switched on and its frequency adjusted un-
til the beat note between the transmitter and
monitor is heard. When this beat has been tuned
to the silent point the transmitter frequency
will be the same as that on which the receiver is
set. At this stage the adjustment of the transmit-
ter can be completed to give the cleanest and
steadiest sigual, the monitor being left at the
same adjustment, and the transmitter frequency
being held to beat with it all the time. With prac-
tice it will be found that the frequency varia-
tions eaused by certain amounts of dial movement
on the monitor can be estimated with fair ac-
curacy and that slight adjustments of the trans-
mitter frequency can be made without difliculty
when the request is made to QSV to avoid inter-
ference.

Of course, the opposite procedure can be fol-
lowed to find the approximate frequency of the
transmitter. In this case the transmitter fre-
quency is found in the monitor and then, with
the transmitter switched oft, transferred from
the monitor to the receiver where it can be deter-
mined approximately from its relation to known
points on the receiver dial. It might be explained
that the usual receiver, even if it is shielded, can-
not be used for this monitoring work since the
pick-up of the battery leads and external wiring
is so great that the signal from the transmitter is
nothing more than a heavy rumble across most of
the dial. In some cases where hoth the receiver
and its batteries are shielded the receiver ¢an re-
place the monitor but even then the antenna lead
to the reeciver would have to be removed when
the transmitter is checked, so disturbing any
settings made from received signals of known fre-
quency.

If an oscillating erystal i3 available, the funda-
nmental frequency or harmonics of which fall
within the bands in which the transmitter is to
be operated, it can be used with a Type ’01-A or
Type '99 tube to provide a splendid monitor.
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the filament trapsformer is obtained by the use of
a rheostat or variable reactor in the primary
circuit of the transformer.

From the secondary of the high-voltage trans-
former the alternating current is led to the recti-
fier — the second division — where it is changed
into pulsating direct current. This current then
goes through the third section — the filter —
where the pulsations are smoothed out so that
the current becomes a steady direct current. This
d.c. supply is then led to the tube transmitter
proper which converts the direct current into
radio-frequency power. The fifth section of the
transmitter is the antenna system. It is tuned to
the frequency of the transmitter and takes its
power from the plate circuit of the tube. Tn this
chapter we will consider chiefly the transmitter —
the apparatus in the fourth section. The power
supply, rectifier, filter, keying and antenna sys-
tems will be discussed scparately.

PLANNING THE TRANSMITTER

The low-powered transmitter really can be con-
sidered as an oversize oscillating receiver. There
are few essential differences in its arrangement
and not much more difficulty involved in its
construction. The chief thing to remember is
that, whereas extremely minute currents flow in
the tuning circuits of the receiver, very heavy
currents flow in even the low-power transmitter.
This means that the first constructional difference
between the transmitter and receiver is in the
size of conductors used for the tuning coils and
the leads connceting them to the tuning condens-
ers. Heavy wiring is required in most other parts
of the transmitter but it is of greatest importance
im the tuning circuits, where the currents ob-
tained are many times greater than those in any
other portions of the circuit.

Another essential difference hetween the re-
ceiver and transmitter is that the fields around
the coils and condensers of the transmitter are
very much more intense than in the receiver.
Consequently greater spacing between the eoils
and other apparatus is desirable and the elimina-
tion of unnecessary heavy insulating material
supports inside the coils is important.

Yet another prime difference is that the volt-
ages in the transmitter are of a much higher
order than in the receiver. Insulation throughout
the transmitter must therefore be given particu-
larly careful consideration.

There is a splendid field for the cxercise of
thought and originality in the arrangement of the
apparatus of the transmitter. The shortness of
leads and the placcment of the coils and con-
densers with respect to the other apparatus are
matters of such importance that the amateur
will always be rewarded for time spent in con-
sideration of the problem. In the pages that fol-
low some examples of satisfactory layouts will he
given. These will serve to give a general idea of

how the transmitter can be arranged. However,
they are not the acme of perfection. Neither are
they applicable to all types of apparatus. The usc
of even a different variable condenser than that
shown in any one of the examples — a condenser
with its terminals in a different place — may
make some entirely different lay-out preferable.
The amateur should not allow this discussion to
dishearten him, however, for it cannot be denied
that excellent results are being obtained every
day in amateur stations all over the world with
the apparatus arranged in quite difierent fash-
ions.

Most of the transmitters to be described are
baseboard-mounted with all the apparatus ex-
posed and readily accessible for adjustment or
cxperiment. If desired, the apparatus can be
mounted on a baseboard and a vertical panel in a
manper somewhat similar to the receiver. Unless
the apparatus is arranged with great care, how-
ever, this typc of construction is likely to mean a
sacrifice of convenience in making alterations and
adjustments.

THE SINGLE-CONTROL TRANSMITTER

The construction of a simple transmitter can
be accomplished in the shortest time and with the
least difficulty by mounting the apparatus on a
baseboard in somewhat the manner shown in the
illustrations. We will use this transmitter as an
example and describe it in detail. If the reader
studies the circuit dizgram, the photographs and
the description carcfully he will find that the
transmitter is even simpler than it looks. If he
understands just what it is all about he will find
it casicr to modify the arrangement to suit the
particular apparatus at his disposal.

This transmitter is perhaps the simplest and
most nearly fool-proof ever designed. It contains
the very minimum of parts and is therefore ex-
tremely low in cost. The construction is in no
way complex and the adjustment is easily ac-
complished by even the inexperienced operator.
The circuit is a modification of the popular
tuned-grid tuned-plate, with but one tuning
control. Despite its simplicity, the set has excel-
lent frequency stability and efficiency, comparing
favorably with more complicated arrangements.

The frequency is determined by the tuning of
the plate tank circuit and the excitation is depend-
ent on the constants of the grid circuit. Since one
excitation adjustment is satisfactory over a con-
siderable range of plate-tank tuning, it is possible
to usc a fixed coil in the grid circuit for cach ama-
teur band. The necessity of a scparate tuning
control for the antenna circuit is eliminated by
using a single-wirc untuned feeder for connecting
the plate circuit to the antenna. The set is de-
signed to use a Type ’10 tube with a 500-volt d.c.
plate supply and a 7.5-volt a.c. filament supply,
or a Type '01-A tube with a 135-volt d.c. plate
supply and a 6-volt d.c. filament supply.
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possible. The board on which the apparatus is
mounted can, for instanee, be arranged in a
vertical position, with the wiring, transformers,
chokes, cte., behind it and the remaining appara-
tus in front. Alternatively the apparatus can be
mounted chiefly on a basehoard, with the meters
and controls on a vertical panel in front of it.
The panel could be of bakelite or hard-rubber or
may be made of well-dried wood. The important
points to watch in arranging the apparatus are to
make sure that the leads, particularly in the
tuning circuits, are short; to see that the coils are
well clear of the condensers or other large metal
bodies; and to arrange the parts in such a way
that the controls are convenient and all apparatus
is aceessible.

HIGH-IMPEDANCE TUBES

The transmitters described in this chapter
were all designed for use with the tubes specified
and they will not operate with the same cfficiency
il tubes of widely difierent characteristics are
employed. Many of the European tubes and
some manufactured in this country have a very
high plate impedance and the circuits in which
they operate most effectively may be different
from those given. In the first place the high im-
pedance of the tube makes it necessary to have a
radio-frequency choke of very high reactance in
shunt-feed circuits (such as that given for the
low-powered Hartley transmitter) to attain
reasonable efficicney. In practice, due to the
difficulty of making high-reactance radio-
frequency chokes, the shunt-feed circuits are
often almost inoperative when used with the
high-impedance tubes. No such difficulty is
experienced when scries feed circuits (such as
that given for the high-powcred transmitter) are
employed. The large values of capacity specified
for the tank circuits of the transmitters in this
chapter also would result in low efficiency if used
with high-impedance tubes. A greater number of
turns and less capacity would be desirable. In
addition, much higher-resistance grid leaks will
be necessary. Some of the KEuropean tubes
operate effectively with values even as high as
50,000 ohms.

PARASITIC OSCILLATIONS

Parasitic oscillations usually occur when tubes
are operated in parallel or push-pull, especially in
high-frequency oscillators and amplifiers. The
parasitic oseillations are of ultra-high frequency
and are due to the tube capacities and stray
inductance and capacity of the circuit wiring.
They are usually indicated by excessive heating
of the tube, particularly of the grid and plate
leads inside the envelope. They cause poor
efficiency, a rough note and sometimes ‘“singing’’
of the tube. An amplifier afflicted with parasitics
is almost impossible to neutralize. They may be
prevented by proper proportioning of the grid
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and plate leads, as in the push-pull oscillator
described in this chapter, or by inserting small
resistors or chokes in cach grid lead at the tuhe
terminals. The resistors should be of about 100
ohms each and should be non-inductive. If
chokes are used, each may consist of about 20
turns of fine wire on a !4-inch diameter.

UNSTEADY SIGNALS

One of the chief problems in transmitters
other than those of the crystal-control type
is to maintain a steady frequency. First there
is the frequency creep due to heating of the
tube or other apparatus in the set. This can
be reduced to a minimum by tuning the set for
greatest efficiency. The greater the antenna
power for a given input the less will be the heat-
ing of the tube. The aim is, therefore, to keep
the input at or helow the rated value and to
tune the set until the tube operates with the
least heating. With a good antenna most tubes
can be operated at the rated input without the
plate showing any color. With any tube the plate
should never he allowed to get hotter than a dull
red. This i3 most likely to happen during the
preliminary adjustment when the tube stops
oscillating or is operating in an inefficient man-
ner. For this reason, during adjustment, it is
advisable to have the key or a convenient switch
so arranged as to permit shutting off the plate
power quickly when necessary.

The detuning of the antenna circuit mentioned
in the paragraphs on tuning docs not result in
appreciably lowered efficiency in the tube. When
it is said that the greatest antenna current should
be obtained for a given input to keep the tube
coolest it is mecant that the greatest antenna
current with the antenna detuned in the manner
described should be obtained. When the antenna
is detuned the plate current drops. The grid
excitation should therefore be adjusted so that
the normal plate current will be obtained with the
antenna circuit in the detuned condition.

Another common cause of frequency instability
is vibration or swinging of the antenna or feeders.
The effect of such vibration or swinging is reduced
considerably by the detuning of the antenna
circuit but it is essential that the antenna be
supported in such a way that it issteady evenin a
high wind. This point will be given consideration
in the chapter on antennas.

Leaky insulation also is often a serious offender
in this regard. Not only can a leak destroy the
charucter of the note but it can be responsible for
a wobbly frequency. Trouble of this type often
can be detected by removing the antenna cireuit,
and listening to the transmitter in the monitor.
Sometimes the leak is visible in the form of a thin
arc. If the leak is through bakelite a swelling on
the surface of the insulation often will be noticed.

Perhaps the most common cause of all is vibra-
tion of the coils or wiring. A vibration which
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results in serious frequency instability often is too
slight to be noticable. The coils and wiring should
be watched very carefully during operation to
make sure that the movements of keying, the
humming of a transformer or the vibration of a
generator are not transmitted to the set. The
mounting of the set on rubber sponges often will
aid in the elimination of the trouble.

It is only by careful and prolonged attention to
such details that the performance of the trans-
mitter can be maintained at a high standard.
It is fine to aim at a neat station, an claborate
lay-out, or an imposing antenna. Of infinitely
greater importance than these things, however, is
the signal — the only part of the station that the
whole world can examine.










































130

grid swing on the peaks and the plate voltage
dropping resistor should be of 10,000 ohms to
give a voltage difference of 1000 at 100 m.a.

PRACTICAL OPERATING HINTS

The radiotelephone transmitter may require
some ‘‘trouble-shooting’ at times and a short
summary of the symptoms of the more usual ail-
ments will be useful. The troubles cited will not
occur if the design and adjustment are acecording
to the information previously given in this chap-
ter, however.

“Downward” modulation, indicated by a de-
crcase in antenna current when the carrier is
modulated, is caused by a reduction in power
output with modulation when there should be
an increase in power output. It may be due to any
of the following: Improper modulator bias; in-
sufficient Class C amplifier bias; insufficient
Class C amplifier r.f. grid excitation; excessive
Class C amplifier plate current, causing over-
loading of the modulator. If a linear amplifier is
used following the Class C modulated amplifier,
downward modulation will result with 1009,
modulation if the carrier excitation to the linear
amplifier is greater than that giving one half the
maximum antenna current obtainable or if the
bias on the linear amplifier is less than that re-
quired for plate current cut-off.

In an improperly designed transmitter, down-
ward modulation may be the indication of a poor
modulation choke or an audio-{frequency by-pass
across the modulation reactor. A too large by-
pass or blocking condenser in the plate circuit of
the Class C amplifier will cause this trouble.
The capacity of this condenser should be not
greater than .002 nfd. and circuits not requiring
such a by-pass condenser arc precferable where
high modulation frcquencies are used, as in
television transmission.

When the transmitter is operating properly
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the plate current to each tube in the set should be the
same with modulalion as withow! modulation, and
the antenna ammeter should show an increase in
antenna current with modulation. Any variation
in modulator or speech amplifier plate current is
a certain indication of audio-frequency distortion.
The greater the variation, the worse the dis-
tortion.

TRANSMITTER POWER SUPPLY

The tilament supply for amateur transmitters
is usually alternating current for the modulator
and radio-frequency tubes, and either a.c. or
d.c. for the speech amplifier tubes. Dircet-
currcent filament supply for all tubes is used in
most broadcast transmitters where the elimina-
tion of all but intended modulation is necessary
but is not required for the transmission of speech
only. The plate power for the speech amplifier
may be from B batteries or a B substitute while
that for the modulator and radio-frequency
tubes is usually from d.c. generators or a.c.
rectifiers. The power supply for the oscillator and
buffer amplifier stages should be separate from
that used for the modulator and Class C amplifier
because modulation invariably causes some fluc-
tuation in the modulator and Class C amplifier
supply voltage unless extraordinary precautions
are taken to guard against it. The plate supplies
described in Chapter IX will be satisfactory if
the particular features pointed out therein as
desirable for telephony are incorporated.

The negative grid bias for low and medium
power transmitters can be obtained from dry B
batteries. Rectifiers are satisfactory for sup-
plying grid bias to audio-frequency units but,
because of their poor regulation, are not so well
suited to supplying bias for the r.f. power tubes.
D.c. gencrators make the most satisfactory grid
bias supplies for high-power r.f. aimnplitiers, par-
ticularly for Class B linear amplifiers.
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this rectifier. If we design our rectifier-filter to
give an output of 350 volts, 100 m.a. (35 watts),
and happen to be using it under-loaded we have
42.89, as a value of regulation for about half-
load. A regulation curve for the outfit can be
plotted showing what the percentage regulation
of volts delivered will be for different loads.

The regulation of a battery depends on the
internal resistance of the cells of which it is made
up. This in turn depends on the depolarizer used
and increases with the age of dry cells. The
internal resistance of storage cells is very low and
the regulation correspondingly good (small).

The voltage regulation with various types of
rectifiers and filters will be considered farther
along.

DRY CELLS AS PLATE SUPILY

Dry-cell “B" batterics usually can be ob-
tained in 2214- or 45-volt units for plate supply
work.

The 2214-volt batteries (4" x 414" x S’ size)
usually have about 570 millismpere-hours capac-
ity when discharged intermittently at rates not
in excess of 30 milliamperes. 200 hours of operat-
ing use can be expected when using such batteries
with a Type '10 transmitting tube. With Type
’01-A tubes even longer life can he expected. Of
course the quality of the battery will have a great
deal to do with this life. These figures are merely
representative of some of the batteries available
from reputable manufacturers.

Battery capacity will be reduced if batteries are
kept in too dry a place, especially if they are not
well sealed, because the electrolyte will dry out.
In damp climates there is apt to be leakage be-
tween the cells of high-voltage batteries if precau-
tions are not taken. In cold climates batteries
keep very well but may show a temporary loss of
voltage as the activity of the chemicals is de-
creased by colduess. In this case the voltage will
rise a8 current is drawn from the batteries be-
cause of the heat generated internally.

The life of the battery will depend on its
capacity. The ‘“heavy-duty” type will give much
better service than the smaller sizes, although the
first cost is of course higher. Since they are de-
signed for comparatively high discharge rates,
however, there is probably more service per dol-
lar in the heavy-duty batteries than in the
standard sizes. For maximum service the batteries
purchased should always be those of a reputable
manufacturer.

Dry-cell batteries are not suited for use with
larger sets than those using onc Type 10 tube.
The economy is rather poor beyond a 50-milli-
amperc discharge ratc. The beginning amatcur
will have no trouble in starting off with a set using
small tubes with a dry-ccll battery of two or
three hundred volts for plate supply.

BTORAGE CELLS
Storage cells are expensive and many of them
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are necessary for high-voltage power. Either
Edison (alkaline) batteries or lead (acid) cells can
be used. Equipment must be provided for charg-
ing them. Distilled water has to be added to re-
place that lost by evaporation. In cold climates
they must be kept fully charged to prevent
freezing of the electrolyte. After a few years the
storage cells must be rebuilt or replaced and so
the up-keep is also quite high.

“B”_BATTERY SUBSTITUTES

“B” substitutes are made to be used with re-
ceiving sets, but they enter the picture here be-
cause they can be used also with low-powered
transmitters,

These battery “eliminators” are designed to
connect, to the 110-volt alternating current cir-
cuit. There are many types on the market, all
containing a step-up transformer, rectifier, and
filter. 'They differ from one another principally
in the type of rectifier used and the means for
determining and regulating the output voltages.

A few of the “B” substitutes give a good
direct-current output at between three and four
hundred volts with fairly good regulation. One of
these on a small transmitter will give excellent
results.

MOTOR-GENERATORS AND DYNAMOTORS

A direct-current motor-generator is an excel-
lent source of plate power for any transmitter.
The rated output of the generator (watts) is
equal to the product of the plate voltage (volts)
and plate current (amperes). The terminal volt-
age should match the rated plate voltage of the
transmitting tubes. It is convenient but not nec-
essary to have a rheostat in the field of the
generator to regulate the terminal voltage. The
rcgulation of most of the motor-generators on the
market is good. By using a series field winding or
‘“‘compounding” a machine, an increase in load
current makes the field in which the armature
rotates stronger, which compensates for the
several factors causing 2 drop in voltage. A ma-
chine having the same full-load and no-load volt-
ages is known as ‘“flat” compounded. If the full-
load voltage is greater than the no-load voltage,
the machine is ‘“over-compounded.” A motor-
generator set is the simplest plate supply source
but it is also probably the most expensive.

The motor that drives the generator can be
direct-connected or helted. In any case it should
drive the generator at about its rated speed. It
should be rated at about 1}4 to 14 times the
generator capacity since it has to take care of its
own and the generator’s losses.

An a.c. supply with a filter is usually cheaper
than the motor-generator set. However, a motor-
generator of the right size will save the expense of
big filters for the rectifier. A small filter to take
out the commutator ripple is all that is necessary.





































































KEYING AND INTERVERENCE ELIMINATION

connected directly across the key, wherever it
may be placed, but the inductor-resistor combi-
nation may be inscrted either in one of the
leads from the high-voltage supply or in series
with the grid leak {or ““C”’ bias battery), or right
next to the key, as shown in the diagram. If con-
nected in series with one of the leads from the
plate supply, or next to the key in systems (A)
and (B), the choke must be capable of carrying
the full plate current of the tube or tubes in the
circuit. In circuits (C), (D), and (E) the choke-
resistor combination should be placed either in
the negative plate-supply lead or between the
grid Jeak and the key. When connected in the
grid-leak circuit it need carry only about 10%
of the plate current.

When the plate current builds up and decays
slowlv the transmitter frequency is likely to vary
until the current reaches a steady value, giving
rise to keying chirps or “*vooping,” which makes
the signal difficult to read. High-C circuits will
overcome this to a large extent, and this effect is
not noticeable with a well-designed oscillator-
amplifier or crvstal-controlled transmitter. The
key-thump filter should be adjusted so that the
maximum of click elimination will be secured
with a minimum of chirps. Much depends on the
transmitter and its adjustment, and no exact
specifications can he given for click-eliminators
which can be guaranteed to work under any con-
ditions. If the principles outlined ahove are fol-
lowed intelligently it will be possible to reduce
clicks to a satisfactory point, but the exact values
of induclunce, capacity and resistance must be
determined by experiment for each indivnidual
fransmiller.

1t 1s impossible to cover in this /Tandhook all
the methods of key-click elimination which have
been proposed from time to time, but suggestions
are often published in QST which may be suc-
cessfully applied to the particular conditions
existing in one’s own transmitter.

INTERFERENCE WITH BROADCASTING

Amateurs are often unjustly blamed for code
interference. Foreign ships and commercial
radio-telegraph services sometimes cause bad
interference to radio broadcasting. This may be
cured in many eases by long-wave traps similar to
those for short-wave work that will be described
later. Power leaks from electrical distribution
systems, disturbances from thermostats in heat-
ing pads, flatirons and oil heaters; interfercnce
from street car lines, dial telephones. loose electric
lamps, ignition systems, vibrating battery
chargers, mechanical rcctifiers, and violet-ray
apparatus are other possible sources of inter-
ference, not to mention the neighbor who operates
a “blooper” (an oscillating receiver which itself is
a miniature transmitter without a license).
Many of the broadcast receivers sold to-day are
still not properly selective. All this points to the
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conclusion that the broadcast listeners as well
as the amateur concerned must approach the
interference problem with an open mind and a
cooperative attitude.

When the transmitter has been set up and
adjusted, the operator should ascertain whether
or not interference is caused in nearby broadcast
receivers. If vour neighbors appreciate that you
are as much interested in preventing interference
to their enjoyment of broadcast programs as they
are, much more can he accomplished than by
acrimonious disputes. It is better to settle the
interference problem right at the beginning than
to trust to luck with the possibility of an unfavor-
able reaction towards amateur radio in gencral
and yourself in particular on the part of nearby
broadcast listeners.

In most cases interference can he prevented by
the use of key-click filters and some other simnple
devices. If the amatcur is unable to solve the
ptoblem, quiet hours must be observed from $:00
p.m. to 10:30 p.m. (local time) and on Sunday
mornings between 10:30 a.m. and 1:00 p.m. upon
the frequencies which cause such interference.
The regulations state that the station must
‘““cause general interference with broadeast recep-
tion on receiving apparatus of modern design”
hefore quiet hours are obligatory. In effect, if a
good many receivers are in the vicinity and only
one or two of them experience interference, the
inference is that the broadcast receiver is at
fault, and not the transmitter. Likewise inter-
ference with a non-selective broadeast receiver is
not sufTicient cause for compulsory observance of
quict. hours. ‘I'he amateur should coéperate with
such listeners to the fullest possible extent, how-
ever, and his aim should bc to eliminate inter-
ference at all hours of the day with reasonably
good broadcast reccivers.

Interference may be caused in a varicty of ways.
When the receiving antenna is close to the
transmitting anteona, the former will be shocked
into oscillation from the key-clicks of the trans-
mitter unless the clicks are prevented. This is one
of the commonest forms of interference and may
be eliminated by the click-flters described.

Another form of interference is the ‘‘blanket-
ing” of broadcast programs when the key is held
down. This may also be accompanied by clicks
unless a click-filter is used. Blanketing is the result
of “blocking” the grids of the r.[. tubes in the
broadcast receiver by the energy picked up from
the tranzmitting antenna. This may be partially
or completely cured by separating the antennas or
running them at right angles to each other instead
of parallel. Blanketing may nol be completely
eliminated, however, and in such a case the trans-
mitter power must be reduced, at least during
quiet hours, or a wave-trap, tuned to the trans-
mitter frequency, may be placed in the affected
receiving antenna lead-in. Such a trap consists
simply of a coil and condenser connected as
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conduct of A.R.R.I.. work in the different scc-
tions. Operating work and the different oflicial
appointments will be explained in detail in this
and the following chapter. We want to make it
clear right at the start that the Communications
Department. organization exists to increase
individual enjoyment in amateur radio work,
and we extend a cordial invitation to every
amateur and reader of this book to participate
fully in the different enterprises undertaken by
and for amateur operators.

ORGANIZATION

The affairs of the Communications Department
in cach Division are supervised by one or
more Section Communications Manager, each of
whom has jurisdiction over his section of a Divi-
sion.

For the purpose of organization the A R.R.L.
divides the United States and Possessions (plus
Cuba, the Isle of Pines, and the Philippine
Islands} and Canada (plus Newfoundland and
Labrador) into divisions as follows:

Atr.axTic DivisioN: Delaware, District of
Columbia, Maryland, Pennsylvania; that section
of New Jersey within the Third Federal Inspec-
tion District, and that section of New York
within the Fighth Federal Inspection District.

CeNTRAL. DivisioN: lllinois, Indiana, Ien-
tucky, Michigan, Ohio and Wisconsin.

Dagora Division: Minnesota, North Dakota
and South Dakota.

Derra DivisioN: Arkansas, Louisiana, Mis-
sissippi and Tenuessee.

Hrceoson Division: The entire Second Federal
Inspection District, consisting of certain counties
of New Jerscy and New York States.

Mibwest Division: Iowa, Kansas, Missouri
and Nebraska.

New ENaraxp Division: Connecticut, Maine,
Massachusetts, New Hampshire, Rhode Island
and Vermont.

NorTHWESTERN DivisioN: Idaho, Montana,
Oregon, Washington and the Territory of Alaska.

Pacrric Division: Arizona, California, Nevada
and the Territory of Hawaii. The Philippine
Islands are attached to this Division for Com-
munications Department activities.

RoaNokE Division: North Carolina, Virginia
and West Virginia.

Rocky Mountaix Division: Colorado, Ttah
and Wyoming.

SocTHEASTERN Drivigion: Alabama, Florida,
Georgia, South Carolina and the Island of Porto
Rico. The Republic of Cuba and the Isle of Pines
are attached to this Division for Communications
Department activities.

WEsT GULF DivisioN: New Mexico, Oklahowa
and Texas.

MariTIME Division: The provinces of New
Brunswick, Nova Scotia and Prince Edward
Island, Newfoundland and Labrador are at-

tached to this Division for Communications
Department activities.

ONTARIO Division: Province of Ontario.

QuEBEC Division: I’rovince of Quebec.

VaxaLTa Division: Provinees of Alberta and
British Columbia and Yukon Territory.

PraIriE Division: Provinces of Manitoba and
Saskatchewan and the Northwest Territories.

Each United States Division elects a Director
to represent it on the A.R . R.L. Board of Directors
and the Canadian Divisions elect a Canadian
General Manager who i8 also a Director. The
Board determines the policies of the League which
are carried out by paid officers at League Ilead-
quarters. When the T3oard is not in session, the
officers of the League, constituting an Executive
Committee, can act for the Board, subjcct to
certain limitations.

The Communications Department has a
field organization made up of officials sclected
by the mewmbership in a way similar to the
Directors. Eaech Director and the Communica-
tions Manager at League Headquarters decide
the proper sectionalizing of each Division, after
which each Section holds an election for Section
Communications Manager. These field officials
are listed on page 5, while the names and ad-
dresses of the Directors are printed on page 6,
of each QST.

It is for more efficiently collecting reports
from the active stations and supervising the
activities of the Communications Department
that the operating territory is divided into
Sections. In each Section there is a Section
Communications Manager who, under the direc-
tion of the Communications Manager, has
authority over the Communications Department
within his Section. [le is responsible to, and
reports to the Communications Manager, except
in Canada, where he rcports to the Canadian
General Manager.

Whenever a vacancy occurs in the position of
Section Communications Manager in any section
of the United States, its island possessions or
territories, or the Republic of Cuba, the Com-
munications Manager announces such vacancy
through QST or by mail notice to all members of
the Section, and calls for nominating petitions
signed by five or more members of the Section
in which the vacaney exists, naming a member of
the Section as candidate for Section Com-
munications Manager. The closing date for
receipt of such petitions is announced.

After the closing date, the Communications
Manager arranges for an election by mail or
declares any eligible candidate elected if but
one candidate has been nominated. Ballots are
sent to every member of the Leaguc residing in
the Section concerned, listing candidates in the
order of the number of nominations received.
The closing date for receiving ballots is an-
nounced. Immediately after this date, the
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waves were operated by operators whose tuners
no longer reached frequencies where good com-
mercial traffic was being efficiently handled.
Lack of this preliminary training was respon-
sible for poor operators. Unreliable stations and
operators, out for ““DX records’ only, slowed up
trafic. Complaints were received on the un-
reliability of operators and on the poor delivery
of messages everywhere.

Finally, it was decided to abandon the old
system and to start afresh. The need of placing a
greater responsibility on the traffic handling of
stations was felt keenly. A class of stations that
could be depended upon should be created!
An iron-hbound sct of qualifications and a set of
Rules and Regulations for Official Relay Stations
were drawn up as a standard and a foundation
for the present traffic-handling organization was
built. Appointments under the new system of
things are no longer given without investigation.
A set of questions to be answered for Communica-
tions Department files and recommendations to
the Section Communications Manager are neces-
sary. The present system of Oflicial Relay
Stations, which has been in successful operation
for many years, is the result.

WHY YOUR STATION RHOULD RE AN OFFICIAL
RELAY STATION

Official Relay Stations are the best regulated
and the most active stations in League operating
work to-day. Every Official Relay Station re-
ceives an atlractive certificate of appointment.
The eertificate is a mark of distinction, putting
the operator in a class above the average ‘““ham.”
The operators of Official Relay Stations are
well known as ‘‘reliable” operators and amateurs
of good standing. The badge of honor carries some
weight with cveryone who visils the station,
including the Supervisor of Radio. Vacancies
in the ranks of the League officials are filled from
the ranks of the Official Relay Stations. Every
owner of an Official Relay Station receives a
bulletin letter from A R.R.L. Headquarters
quarterly with the latest schedules, news, and
procedure hints and helps. Special reporting cards
for the convenience of the Official Relay Station
operators in reporting their traffic-handling
work and records are sent out with the bulletin.

O.R.S. appointees are entitled to wear the
distinetive blue A R.R.L. pin which is similar
to the regular membership pin execpt that it has
a blue instead of a black hackground.

NOW TO BRECOME AN O.R.S.
To secure an appointment as Official Relay
Station is quite a simple matter if you have the
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qualifications and a little experience. After
building the station and gaining some code
speed, get in toueh with your Section Com-
munications Manager. Arrange some schedules
for traffic-handling by cooperating with your
Route Manager and by writing a few letters to
the best stations you hear consistently in ditferent
directions from your own station. Collect and
handle some traffic regularly and don’t forget to
report your work to the S.C.M. on time each
month for a few months. Then ask your local
trathe official to furnish you with an application
blank to become an Official Relay Station (or use
the one printed for your convenicence in the rear
of this book). Iill out the application blank and
send it to Headquarters.

You will get sotne question blanks to be filled
out and returned to the S.C.M. If you have the
necessary knowledge and cualifications, the
S.C.M. will be able to follow his instructions and
make the appointment. In this event the infor-
mation you have sent him will be turned over to
the Communications Manager for Headquarters'
files. If you cannot answer all the questions
correctly or are not quite able to make the grade,
your application may be tabled for two or three
months in which time you can study and practice
operating until you ean make the grade. It may
be that you miss out on some of the questions
but get a letter from the Section Communications
Manager explaining the answers and notifying
you what action can or cannot be taken regarding
an appointment.

Being recognized as an Official Relay Station
is very much worth while. Tt is not difficult to
obtain an appointment but certain requirements
must be met and lived up to if the appointment
is to be kept valid. Otherwise it would not be
worth while. Cancellations of appointment follow
failure to report for two successive months;
continued failure to operate according to A.R.R.L.
practices; failure to observe government regula-
tions; failure to keep a receiver and transmitter
in commission, and failure to comply with the
spirit of the rules on the application form or
certificate.

Wlien a station is inoperative of necessity and
the Section Communications Manager has heen
duly notified, the appointment is gladly held on
an inactive list over a certain period of time. New
operators are needed among the ‘““reliables”’ every
day. The appointment is one made with mutual
advantage to yourself and to our Communications
Department. Fill out the application form as
soon as you can qualify!
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general use to-day just because of the time
clement involved, to enable every operator to
exchange intelligible thoughts with as little waste
effort as possible. So proficiency in the commoniy-
used abbreviations and in knowledge of uniform
operating prsctices is to be desired. Proficiency
comes with practice. In the Appendix are the
“Q signals” and some abbreviations used by
amateur operators. \We will mention some of the
time-saving things that have become standard
practice among good operators and following
that a few words about relay procedure will
show how a station is operated to best advan-
tage.

Acenracy is of first importance. Then speedy
transmission and handling of radiograms must
be considered. Very oflen, transmission at moder-
ate speeds moves traffic more quickly than fast
sending. A great deal depends on the proficiency
and good judgment of the two operators con-
cerned. [fast sending is helptul only when two
fast operators work together.

OPERATING RULES AND REGULATIONS

The Official Relay Stations follow some general
requircments for law-abiding operation which are
mentioned on the appointment certificate. Some
specific rules and regulations have been made to
raise the standard of amateur operating. Official
Relay Stations observe these rules carefully.
They may be regarded as ‘“standard practice.”

Any actively-operating stations wil[l do well 1o
copy these rules, to post them conspicuously in
the station, and to follow them when operating.

1. The ralling station shall make the call by
transmitting not move than three times the call
signal of the station called and the word DX,
followed by its own call signal sent not more than
three times, thus: VISOAL VIEOAT., VIIQAL DI
WIMIK WI1MK WINMK. In amateur practice this
procedure may be expanded somewhat as may be
necessary 1o esrablish communication. The call
signal of the calling station must be inserted at
frequent intervals for identification purposes.
Repeating the call signal of the called station five
times and signing not more than twice (this
repeated not more than five times) has proved
excellent practice in connection with break-in
operation (the receiver being kept tuned to the
frequeney of the called station). The use of a
break-in system is highly recommended to save
time and reduce unnecessary interference.

Stations desiring  communication, without,
however, knowing the calls of the operating sta-
tions within range, may use the signal of inquiry,
CQ, iu place of the call signal of the station called
in the calling rormula. The AR.R.L.. method of
using the general inquiry eall (CQ) is that of eall-
ing Lhree 1imes, signing three times, and repeat-
ing three times. CQ) is not to be used when testing
or when the sender is not expected or looking for
an answer, After a CQ, the dial should be covered
thoroughly for two or three minutes looking for
replies,

The directional CQ: To reduce the number
of usecless answers and lessen necdless QRM,
every CQ_call shall be made informative when
possible. Stations desiring communication shall
follow each three-times-sent C() by an indication
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of direction, district, state, continent, country or
the like. Stations desiring communication with
amateur stations in a particular country shall
include the official prefix letters designating that
country after each CQ. To differentiate domestic
from foreign calls in which the directional CQ is
used, the city, state, point of the compass, etc., is
mentioned only after the third C(Q) just before the
word DE and the thrice-repcated station call.
Tixamples follow. A United States station looking
for any Canadian amateur calls: CQ VE CQ VE
CQ VE DE WIMK WIMK WIMIK. A western
station with traffic for the cast coast when looking
for an intermediate relay station calls: CQ CQ CQ
EAST DE W6CIS W6CIS W6CIS. A station
with messages for points in Massachusetts calls:
CQ CQ CQ MASS DE W3QP W3QP w3Qr.
In cach example indieated it 13 understood that
the combination used is repeated three times.

2. Answering a call: Call three times (or less);
send DE; sign three times (or less); and after
contact is established decrcase the use of the call
signals of both stations ro once or twice. lxample:
WIBIG DE WIMK GE OM GA K (meaning,
“Good evening, old man, I am ready to take your
message, go ahead”’).

3. Ending signals and sign off: The proper
use of AIX, K and SK ending signals is required
of all Official Relay Stations. AR (end of trans-
mission) shall be used at the end of messages
during communication and also at the end of a
call, indicating when so used that communication
i3 not yet established. IX (invitation o transmit)
¢hall be used at the end of each transmission when
answering or working another station, almost
carrying the significance of “go ahead.”” SK (or
VA) shail be used by each station only when sign-
ing off, this followed by your own call sent onee
for identification purposes. SK (end of work)
indicates to others that you are through with the
station which you have heen working and will
listen now for whomever wishes to call. Never
('Q after signing off until you have covercd the
dial thoroughly looking for stations calling you.
Fxamples:

(AR) G20D DE W1AQD AR (showing that
WIAQD has not yet gotten in touch with
(20D but has called and is now listening for his
reply). Used after the signature between mes-
sages, it indicates the end of one message. There
may be a slight pause before starting the second
of the series of messages. The courtcous and
thoughtful operator allows time for the receiving
operator to enter the time on the message and put
another blank in readiness for the traffic to come.
If K is added it means that the operator wishes
his first message acknowledged before going on
with the sccond message. If no K is heard,
preparations should be maide to continue copying.

(K) ZL2AC DL W6AJM R K. (Ibis ar-
rangement is very often used for the ackniowledg-
ent of a transmission. When anyone overhears
this he at once knows that the two stations arc
in touch, communicating with each other, that
ZL2AC’s transmission was all understood by
W6AJM, and that W6AJN istelling ZL2AC to go
ahcad with more of what he has to «ay.) WOAPY
DE W3ZF NR 23 R K. (Ilvidently W9APY is
sending messages to W3ZI. The contact is good.
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came to pass were the ones who must be credited
with doing the most important work. They were
ready, prepared for the crisis when it came. It
behooves all of us to think upon these matters, to
likewise prepare ourselves for doing a creditable
job in each futurc opportunity. The very least we
can do is to study the history of such cascs so
that we may proceed correctly and systematically
about our business without losing our heads 'm(l
passing up glorions opportunities for service in a
crisis.

Priority must be given messages from a stricken
point asking for relief measures such as food,
antitoxin, blankets, doctors, nurses and necessi-
ties of life. Next in order of importance (and also
in order of transmission) are the press messages
informing the outside world of all that has taken
place, the extent of the disaster, perhaps contain-
ing public appeals for assistance if the suthorities
in the atTeeted area believe this necessary. A third
class of messuges is between friends and relatives,
messages of inquiry or messages of assurance to
and from the stricken territory. In cach emer-
geney many amateur stations at as many differ-
ent points all over the country get on the air with
such messages from anxious friends on the out-
side. Of course it is necessary for stations with
such traftic to stand by until the relief and press
messages are off the hook and opportunity is
given for clearing such private messages.

During emergencies it is often possible to send
bl oadcasts to the press genevally (or addressed to

P, A. P, N. A. N. A cte.) between the
tmnsnnsslolh "of relief prior 1ty traffic. Invariably
such messages are correctly delivered to local
member-newspaperg in such associations, the
public kept informed, and amateur radio ¢ redited.
Such broadeasts sheuld be sent at regular in-
tervals if possible. ‘They have sometimes heen
overtooked in the rush.

Perhaps (he last duty of the emergency
station but a duty nevertheless is a full report of
the work that was donc so that the whole achieve-
ment can do its bit for amateur radio. Stations
outside un “emeryency zone'’' and in commuricu-
tion with relief slations in that zone are requested to
wnform A.R.R.L. Headquarters of this siluation by
telegram to fucilitate traffic movement and for the
information of the press.

Considerations of an emergency power supply
are of first importance in many cases where radio
is destined to play a part. If local electric service
mains are crippled one may have recourse to
B batteries, dynamotors driven {from storage
batteries, and the like. By consulting with other
amateurs and putting all the available facilitics
together in the most favorable locition a station
can be madc operative in short order. An order
irom some competent authority will make sup-
plies of batterics or temporary service from a
public utilities company av ailable for emergency
stations. It is somctimes as easy to move the
amateur station to a power supply as to collect
4 power supply together and bring it to the ama-
teur station. This 1s especially true if the trans-
mitter and receiver are built ag independent units
that may be moved about at will. In some emer-
gencies B batteries have been provided from loeal
clectrical supply stores. In other cases broadcast
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listeners have been called upon to coutribute their
individual batteries to the common cause.

It is impossible to tell just when or where will
be the next call on amateurs 10 render service in
an emergency. In the North, slect storms and
cerippled wire service threaten’ public safety dur-
ing at least thrce months of each year. Floods
periodically threaten different sections of the
country at diffcrent times of the year. In the
southeastern states, storms of hurricane intensity
are common. The situation in all such emergen-
cles is a serious one. The entire question is one of
preparedness for the individual station. Shall we
be ready or not, if and when an emergency arises?
Be ready for the emergency call, QRR, when it
comes. Jump into the breach with your station if
feasible or stand by and avoid interference to
those handling emergency trdﬂw if this seems to
be the right thing to do. “Standing by’ is
sometimes the harder but wiser course if the
important communications are bemg handled
satisfactorily by others and your traffic is “ public
correspondence” for individuals.

If you live along the line of a railroad you
should get in touch with the local representative
of the railroad so he will cornmunicate with you
in case amateur radio can help in an emergency.
You should likewise make note of the address
of Red Cross headquarters, of local military
units, police departments, representatives of
press associations and the like, if possible put-
ting vour station on record with such organiza-
tions and other competent authorities so that
you will be called upon to assist when emcrgency
communication is necessary. When storms ap-
proach or disaster threatens it is best to keep in
touch with the situation by radio and again to
offer scrvice to these agencics well in advance of
the actual emergency. Emergency work reaps hig
returns in publhe esteem and personal satisfaction.

MESSAGE TRAFFIC

One activity of the Leaguc that is quite im-
portant is the aceepting and relaying of messages.
Station owners may originate traffic of any kind
going to any part of the United States, Hawaii,
Porto Rico, Alaska, or the Philippines. Canadian
messages may be handled under certain restric-
tions. Important traflic in emergencies or mes-
sages from expeditions for delivery in Canada
must be put on a land wire by the U. 8. amateur
station handling. The international law prohibit-
ing the handling of important mess%eq to mest
foreign countries must be observed.

Messages may be accepted fromn {riends or
acquaintances for sending by amateur radio.
Ruch messages should he put in as complete
form as possible before transmitting them, and
incomplete messages should not he accepted.
As nessages are often relayed through scveral
stations before arriving at their destination, no
abbreriations should be used in the text as mistakes
are hound to happen when the text is shortened
in this manner. 'I'o people not acquainted with
radio abbrevialions, messages written in short-
ened form are meaningless. Delivering stations
must be careful to see that messages are wrilten
out fully.

In handling messages we are doing something
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really worth-while. We want to start only good
worth-while messages from our stations. Our ef-
forts should be directed to making the quality of
our message service high. The number of mes-
sages we handle is of secondary importance. The
kind of messages we originate or start from our
stations and the speed with which the messages
pass through our station and the reliability or
accuracy with which the messages are handled
are the things of paramount importance.

AMATETR STATCUS

It is most important. that individually and
as an organization we he most careful to preserve
our standing as amateurs by doing nothing to
harm that most precious possession, our amateur
status.

No brief can be held for the amateur who ac-
cepts direct or indirect compensation for bandling
specific messages. ‘U'his is in direct violation of the
terms of the amateur station license, the regula-
tions of the FFederal Radio Commission and the
agreements in regard to the use of vacuum tubes
and equipment “for amateur and experimental
use.”” Such violations may be responsible for not
only bringing individual amateurs into great.
trouble but may even throw a shadow of disrepute
on the good name and record of amateur radio con-
sidered as a whole. The penalties are too great and
neither the violations nor the violators can bLe
tolerated. Accepting compensation of any kind is
dangerous business!

It is the purpose of these paragraphs to warn
amateurs to avoid heing “used” by commercial
interests in unethical ways. An amateur asked our
advice rccently on accepting a whole set of fine
station equipment from a business house -— the
only string being that he should consistently try
to handle some traffic with a certain foreign point.
A hotel on the Pacific Coast offercd an amateur
radio club a fine meeting place with free light,
power and heat — provided the amateurs would
establish an amateur station and relay messages
for guests of the hotel. A certain newspaper
planned to “‘organize an amatecur radio club™ and
establish a “net” for the collecting of amateur
news for the paper. It offered the amateurs a club
room and the facilities of a powerful station that
it would install as *‘net control station’’ in return
for the things it eould gain by making amateurs
violate their amateur status!

There are plenty of legitimate activities in
which amateurs may participate. The League
approves amateur coi peration with worthy enter-
prises, sponsors tests to show the utility of short-
wave communication, encourages worth-while
service to expeditions in getting their messages
from the far parts of the earth. Be assured that
there is nothing wrong in accepting trophics and
prizes of any sort for legitimate amateur competi-
tion in communication cantests. Wateh care}ully
and refuse to enter into any agreements or al-
hances through which you accept anything in the
nature of a consideration for services rendered in
connection with your amateur radio station.
There i3 no question of the good intentions of the
amateurs involved in the several cases cited.
Very great damage can be done unless there is
strict observance of hoth the spirit and letter of
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the regulations involving amateur status. Avoid
sugar-coated promiscs and opportunitics which
might be construcd as direct or indirect com-
pensation and a violation of amateur status.
Seek competent advice before you jump at
chances to get something for nothing. Preserve
your most valued possession, your status as an
amateur.

Our right to handle friendly communications
of worth-while character and to engage in valua-
ble work of all kinds in emergencies and with
expeditions remains unquestioned. A ““considera-
tion” of any nature whatsoever ahsolutely es-
tablishes the '*commercial” nature of any trafhc,
however.

A casc came to our attention in which a station
owner was reported to have accepted a prize (?)
from a commereial organization for originating a
large quantity of messages of a direct advertising
nature for the company presenting the prize (?).
The messages were of course of the ‘‘rubber
stamp” variety so that they had to be thrown
out of the totals in accordance with the A.R.R.I..
policy expressed elsewherc in this book. Possibly
1t is all right for an amateur to handle such mes-
sages as long as he accepts no compensation — a
legal opinion probably would substantiate the
right of the amateur to handle this business under
those circumstances. But we question whether or
not ‘‘compensation "’ was present in this instance.
And we .0 not condone the procedure of burden-
ing fellow amateurs with such a load of worthless
trafhe.

MESSAGE FORM

Each message originated and handled should
contain the {ollowing component parts in the
order given:

(a) City of origin
(b) Station of origin
(¢) Number

(d) Date

(e) Check (optional)
(f) Address

(g) Text

(h) Signature

(a) The “city of origin’’ refers to the name of
the city from which the message was started.
If a message is filed at League Headquarters by
someone in Hartford, Conn., the preamble reads,
Hr msg fm Hartford Conn WI1MK Nr 457 April 9,
ete.

If a message is sent to your radio station by
mail the preamble reads a little differently to
show where the message came from and {rom
what cily and station it originated as well. If a
message was filed at A.R.R.L. Headquarters and
if it came by mail from Wiscasset, Maine, the
preamble would run like this to avoid confusion:
Hr msqg fm Wiscasset Maine via Hariford Conn
WIMK Nr 457 April 9, cte.

(b) The “station of origin’’ refers to the call of
the station at which the message was filed and
this should always be included so that a “servica”
message may be sent back to the originating sta-
tion if something interferes with the prompt
handling or delivery of a message. In the example
of preambles just given WIMI\ is the station of
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sufficient space between columns for entcring
station calls and the dates messages were sent.

File the messages in complete form except for
the number and when you have a station ready to
take a message, consult the number sheet, assign
the next available number to the message, and
when the station acknowledges the message, cross
ofi the number used, putting the station call after
this number and writing the number on the mes-
sage blank.

A new number sheet can be made as often as
necessary. A sheet that is in use looks something
like the illustration. Number 16 will be the next
number originated at the station using this num-
ber sheet.,

ACCEPTING AND TRACING MISBSAGES

Messages that are not complete in every respect
shall not be accepted for relaying. The city of
origin, station of origin, number, date, address,
text, and signature constitute a complete message.
All these parts arc necessary to make a2 message of
value to the reeipient, to make it possible to de-
liver the message and to route an answer back to
the sender.

Tracing messages is sometimes necessary when
it is desired to follow the route of a message or to
find where it was held up or delayed. Tracing is
usually accomplished by sending a copy of the
message and a letter requesting that the time,
date, and station calls of the stations from whom
the message was reccived and to whom the mes-
sage was given, be noted in the proper place on sn
enclosed sheet. The letter asks that the sheet
and messape be forwarded in rotation to all the
stations handling the message until it has over-
taken the message, when the tracer is mailed back
to its starting point with the information eol-
lected from all the logs along the route.

RELAY PROCEDURE

Messages sha!l be relaycd to the station nearest
the locution of the addressee and over the greatest
distance permitting reliable communication.

No abbreviations shall be substituted for the
words in the text of a message with the exception
of “service messages,” to be explained. Delivering
stations must be careful that no confusing abbre-
viations are written into delivered messages.

Sending ‘“‘words twice” is a practice to avoid.
Use it only when expressly called for by the re-
ceiving operator when receiving conditions are
poor.

Messages shall be transmitted as many as
three times at the request ol the receiving opera-
tor. Failing to make a complete copy after three
attempts, the receiving operator shall cancel the
message (QTA).

Let us assume that a station in Hartford,
Conn., receives o message whose destinution is
Dallas, Texas. The message is at once written out
on a message blank, filling in the city and station
i origin, leaving only the “number,” “rec’d,”
.4 “‘sent’’ spaces vacant.

The operator is anxious to get the message
smarted. He sits down in front of the set and
~:iens. He does not hear any western stations
:~ ke decides to give a directional “‘CQ" as per

. R.R.L. practice. He ecalls, CQ CQ CQ TEXAS
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DE WIMK WIMK WIMK, rcpeating the comn-
bination three times and c¢nding with only AR.

ITe listens and hears WOCXX in Cedar Rapids
calling him, WIMK WIMK WIMK DE W9CXX
W9CXX WICXX AR.

Then he answers W9CXX indicating that he
wishes him to take the message for Dallas.
WIMK says W9CXX WICXX DE WIMK R
QSP DALLAS? K.

After WOCXX has given him the signal to go
ahead, the message is transmitted, inserting the
“number”’ in its proper place, and assigning the
next number indicated on the ‘“number sheet.”
The message is sent in A.R.R.L. sequence.

“HR MSG FM HARTFORD CONN WIMK
NR2/PNOVIICK31TOFRANKM CORLETT
W5ZC 25156 CATHERINE STREKET DALLAS
TEXAS COMMUNICATIONS DI-
PARTMENT SUPPLIES AND MEMBER-
SHIP LIST ARE GOING FORWARD TODAY
PLEASE SEND YOUR REACTION TO GEN-
ERAL NUMBER 372 OUR ARMY FILE
—..— SIG HHOUGHTON AR WIMK K.

WIYCXX acknowledges the message like this:
WIMK DEWICXX NR 247 R K. Never should
a single R be sent unless the whole message has
been correctly received.

The operator at W1MK now writes in the
number of the message, scratches off number 247
on the “pumber sheet,” putting WICXX after
the number, and in the ‘‘sent’’ space at the bot-
tom of the message blank he notes the call of the
Cedar Rapids station, the date, time, and his own
personal ‘‘sine.”’ At the same time he concludes
with W9CXX something like this: R QRU 73
GB SK Wi1MK, meaning, “All reccived OXK, I
have nothing more for you, sce you again, no more
now, hest regards, good-bye, 1 am through with
you and shall at once listen for other stations who
may wish to call me. W{MK is now signing off.”

WICXX will come back with /IR ¢8 AR SK
WICXX, meaning *[ understand, received you
OK, good-bye, I am through.” "Then he will
listen a few minutes to see if anyone is calling
him. He will listen particularly for Texas stations
and try to put the message through W5ZC or a
neighboring station. If he does not hear someone
calling him, he will listen for Texas stations and
call them.

T eee

DELIVERING MESS8AGES

The only service that we can render anyone b
handling a message comes through “delivery.”
Every action of ours in sending and relaying mes-
sages leads up to this most important duty.
Unless a message is delivered, it might ag well
ncver have been sent.

Right now, delivery conditions are pretty good.
Periodically, however, we have an intlux of new
operators who are willing to get all the fun out of
handling messages by radio and who are not will-
ing to give anything in return. If 4 message comes
their way, it gets filed or thrown in the waste
basket. Often the man who sent the message
expects an answer. Sometimes he writes to con-
firm his message or to inquire if it was received.
It is then that our League gets a black eye be-
cause of the unreliability of some individual who
has allowed a message to die at his station or who
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had been too lazy to deliver a message after it had
been been received and acknowledged.

There is no reason for anyone to accept a mes-
sage if he has no intention of relaying it or
delivering it promptly. 1t is not at all discourteous
to refuse poliiely to handle a message when it will
be impossible for you to forward it to its destina-
tion.

Occasionally message delivery can be made
through a third party not able to acknowledge the
radiogram he overhears. When a third party hap-
pens to be in direct contact with the person ad-
dressed in the message he is able to hand him an
unofficial confirmation copy and thus to make a
delivery much sooner than a delivery could be
made otherwise. It is not good radio ctiquette to
deliver such messages without cxplaining the
circumstances under which they were copied, as
a direct delivery discredits the operator who
acknowledged the message but who through no
fault of hisown wasnot able to deliver so promptly.
With a suitable note of cxplanation, such de-
liveries can often improve A.R.R.L. service and
win public commendation. An opcrator’s oath
of secrecy prevents him from giving out infor-
mation of any sort to any person except the
addressee of a message. It is in no manner un-
ethical to deliver an unofficial copy of a radio-
gram, if vou do it to improve the speed of han-
dling a message or to insure certain and prompt
delivery. Do not forget that there are heavy fines
prescribed by Federal laws for divulging the
contents of messages to anyone except the person
addressed in a message.

There are several ways of delivering messages.
When it is possible to dcliver them in person,
that is usuully the most effective way. The tele-
phone is the nost serviceable instrument in get-
ting messages delivered without undue labor.
\¥hen the telephone does not prove instrumental
in locating the party addressed in the message, it
1s usually quickest to mail the message.

To help in securing deliveries, here are some
good rules to follow:

Messages received by stations shall be delivered
immediately.

Every domestic message shall be relayed within
Jorty-erght (48) hours after receipt or if it cannot be
relayed within this time shall be mailed to the ad-
dressee.

Messages for points outside North America
must not be held longer than half the length of time
required for them lo reach their destination by mail.

We are primarily a radio organization, and the
bulk of our messages should go by radio, not by
mail. The point is that messages should not be
allowed to fall by the way, and that they should
he sent on or delivered just as quickly as possible.
When a message cannot be delivered, or if it is
unduly delayed, a “service’” message should be
written and started back to the “office of origin.”

Fach operator who reads thesc pages is asked
to assumc personal responsibility for the ac-
curacy and speed of each message handled so that,
we can each have reason to take personal pride in
our operating work and so that we will have just
cause for pride in our League as a whole. Do yous
part that we may approach a 1009, delivery
ligure,
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COUGNTING MESSAGES

So that we can readily keep run of our mes-
sages and compare the number originated and
dclivered cach month to learn some facts about
the ‘‘efficiency” of our work in handling mes-
sages, a method of counting is used. Each time a
mes?age is handled by radio it counts one in the
total.

A message received in person, by telephone,
by telegraph, or by mail, filed at the station and
transmitted by radio in proper form, counts as one
message originated.

A message rezeived by radio and delivered in
person, by telephone, telegraph, or mail, counts
as one message delivered.

A mcssage received by radio and sent forward
by radio counts as two messages relayed (one
when received and again one when sent forward).

All messages counted under one of the three
classes mentioned must be bandled within a
48-hour (maximum) delay period to count as
“messages handled” with but onc cxeeption.
Messages for all continents except North America
may he held one-half the length of time it would
take them to reach their destination by mail. A
““service’’ message counts the same as any other
type of message.

The message total shall be the sum of the mes-
sages originated, delivered and relaved. Each
station's message file and log shall be used to
determine tie report submitted by that particular
station. Messages with identical texts (so-called
rubber-stamp messages) shall count once only for
each time the complete text, preamble and signa-
ture are sent by radio.

By following the above rules, the messages
bandled during the ‘“message month’' may be
counted readily. A monthly report should be
sent to the local traflic oflicial of the A.R.R.I.. as
mentioned under the subject of “Reporting.”
The closing date of the ‘“message month’ is the
15th of each month (the last of the month in
[Tawaii and the Philippines). Reports must go
forward the next day.

Let us assume that on the 15th of the month
one operator of a large amateur station receives
several messages from another station. (a) Some
of these messages are for relaying by radio.
(b) Some of them are for local delivery. (¢) There
are still other messages the disposal of which
cannot he accurately predicted. They are for the
immediate neizhborhood but can he either mailed
or forwarded to another amateur by radio.
A short-haul toll telephone call will deliver them
but the chances of landing them nearer the desti-
nation by radio are pretty good. This operator’s
“trick” ends at midnight on the 15th and he
must make out the report with some mecssages
“on the hook” to Le carricd over for the next
month's report.

(a) The messages on the hook that are to be
relayed have been received and are to he sent.
They count as “1 relayed”’ in the report that is
made out now, and they will also count as “1
relayed’’ in the next month’s report (the month
during which they were forwarded by radio).

(b) By mailing the messages or phoning them
at once, they can count as ““1 delivered”’ for the
current month’s report. By holding them until
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the next day they will count in the next report as
*“1 delivered.”

(¢) The messages in this class should be
rarried forward into the next month. [f they have
to be mailed they will count in the next report as
“1 delivered.” If they are relayed, we count them
as “2 relayed’; ““1 received” in the preceding
month being carried forward and added to ‘1
sent”” makesthe “2relayed.” If theoperator wishes
to count this message at once (for the current
month) it must be mailed promptly and counted
as ‘1 delivered.”

Some examples of particular counting prob-
lems follow:

The operator of Station A gets a message by
rudio from Station B addressed to himself. This
()‘{)untS as ‘' Tdelivered” by himself and by Station

The operator of Station A takes a verbal mes-
sage from a friend for relaying. He gives it to
Station I3 over the telephone. Operator A do~s not
handle the message Ly radio. Station B and opera-
tor B count the messages as 1 oviginated.” A
cannot count the message as he did not start it on
the air.

The operator and owner of Station A visits
Station B and while operating there takes a
me=sage for relaying. The operator and owner of
D cannot operate for a day or two so the message
is carried back to Station A by operator A who
relays it along within a few hours. The traffie
report of both Station A and Station B shows “1
relayed’ for this work. Operator A gets credit for
“2 relayed" if he is personally entered in a mes-
sage-handling contest and gives details of his
work at hoth stations specially for the contest.

Messages originating at any station count only
in the “originated™ column. Messages received
by radio and delivered, count only in the “de-
livered "' column. The relayed column ean contain
either an odd or even numher of messages, de-
pending on the messages left over for next month,
the eircumstances in a given case, and so on. The
total is the sum of the figures in originated, de-
livered, and relayed columnns.

“ RUBBER-STAMP’’ MESSAGES

Because, now and again, our stations fall into
the habit of originating quantities of so-called
“rubber-stamp’ messages with such texts as
“Your card received will QSL'; “ Greetings by
radio” and the like, the identical text being
addressed to a large number of addressees, it
becomes necessary to reaffirm our policy with
respect to such messages. The history of our
organization shows the demoralizing effect of an
influx of such stercotyped messages in quantity.
Because they mean little individually and be-
cause there is much labor and little pleasure in
handling them the result has always been a de-
rrease in the delivery column while the totals of
originated and relayed messages rise to unprec-
cdented heights — that mean nothing at all.
DBecause the net efiect is to clog the hooks of
traff.e-handling stations until they can no longer
funetion, it was decided long ago to kill large
guantities of such messages at their source by a
tul2 which put a premium on delivering good
ressages promptly and not counting the rubber-

stamps when figuring out totals for the report
under the honor systern. While there is nothing
against and much 1n favor of handling individua%
friendly greeting messages which do have sig-
nificance to the general publie, it is necessary
to maintain a firm policy with respect to count-
ing rubber-stamp messages to further efficient
traffic handling with a good percentage delivery
in our national scheme of affairs.

Obviously, a station in handling a rubber-stamp
message has to exert only a small amount of
effort in receiving the text and signature once.
Then by handling the address to different points
en groupe a large number of messages (?) can be
received and transmitted with little time and
effort. The L.eague’s system for crediting points
for messages handled is based on giving one credit
cach time a complete message is handled by ama-
teur radio, i.e., one credit for cach originated mos-
sage, one credit for each delivered message and
two credits for cach relayed message (one credit
for the work in receiving it and one for the work
in transmitting it). Only every message handled
by radio with a complete preamble, address, text,
and signature shall be counted.

Example (showing a claimed and revised
count on R.S. messages): A certain station takes
an R.S. message to 10 addresses and relays it
onward to another station, claiming “relaved
20" for his work. This station shall be credited
with “relaved 2"; one for receiving a complete
preamble, address, text, and signature, one for
sending a complete message on its way. For re-
reiving and relaying to three stations (requiring
the complete message to be sent three times) a
total of four might be justly claimed in the relayed
column. (This should not Le construed to mean
that any message to a single address should b»
given to more than a single reliable station.)

REPORTING

W hether the principal accomplishments of the
station are in traflic handling or other lines, what
you are doing is always of interest to A.R.R.L.
headqguarters. Our magazine, ()S7', covers the
entire amateur field, keeping a record of the mes-
sages handled in different sections of the country,
giving mcntion of the outstanding work that is
done in communicating over great distances using
small amounts of power, and summarizing all the
actiyities.

We have mentioned the Official Relay Stations
and the Communications Department organiza-
tion. A special section of QST is devoted to the
Communications Department. Each month a
special form postal is sent the active stations in
the relay system for reporting purposes. Blanks
on the card are provided so that the number of
messages oviginated, the number delivered, and
the number relaved can be inserted, together with
the message totul. There is also space to tell
about the most important traffic handled, the
frequency used during the reporting month, the
“DX" worked, and other station records and
activities, together with a list of the stations with
whom schedules are kept. Items of general
interest, changes in the set, and addresses of new
amateurs also come in on this eard.

This information 18 wanted from every opera-
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first word (or first few words) received after the
interruption. RPT FROM ... .. TO ..... 184
long, clumsy way of asking for fills which we have
heard used by beginners. These have the one
redeeming virtue of being understandable.

The figure four (....-) is a time-saving ab-
breviation which deserves popularity with traffic
men. It is another of those hybrid abbreviations
whose original meaning, ‘“Please start e,
where?” has come to us from Morse practice,
Of course ?AL or RPT AL will serve the same
purpose, where a request for a repetition of parts
of a message have been missed. While these latter
usages are approved, the earlier practice is still
followed by some operators.

THE SERVICE MESSAGBE

A service message i8 a message sent by one
station {0 another station relating to the scrvice
which we are or are not able to give in message
handling. The service message may refer to non-
deliveries, to delayed transmission, or to any
phase of message handling activity.

Whenever a messige is received which has
insufficient address for delivery and no informa-
tion can be obtained from the telephone book or
the city directory, a service message should be
written asking for a better address. While it is not
proper to abbreviate words in the texts of regular
messages, it is quite desirable and correct to use
abbreviations in these station-to-station mes-
sages relating to traffic-handling work.

The prefix “sve” is place of the usual “msg”
shows the class of the message and indicates at
once that a station-to-station message is coming
through. Service messages should be hundled with
the same care and speed that are given other
messages.

Suppose a regulation message is received by
W3CA for somcone in Roanoke, Va. Suppose
that the message cannot be delivered because of
insufficient address. 'T'he city and station of origin
of thc message are given as ‘“Pasco Washn
W7GI " In line with the practice outlined above
W3CA makes up a service message asking W7GE
to ‘‘give better address,” of course obtaining the
address from the party that gave him the mes-
sage. W3CA will give the message to anyone in
the west, of course trying to give it to the station
nearest Pasco, Washington, and sending it over
the greatest distance permitting reliable com-
xr}:ll_mication. The message looks something like
this:

HR SVC FM ROANOKE VA W3(CA NR
291 AUG 19

To RADIO WIGE

LCMAYBERK

110 SOUTH SEVENTH AVE

PASCO WASUN -... -~

UR NR 87 ACUG (7 17O CUSHING SIC
GICK HELD IIR UNDLD PSE GBA — . .. —

(8ig) WO LFORD W3CA

OPERATING HINTS

Listen carefully for scveral minutes before you
use the transmitter to get an idea of what stations
are working. This will help in placing messages
where they belong.

Use abbreviations in operating conversations.
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This saves timec and cuts down unnecessary
interference.

Stand by (QRX) when asked to by another
station who i8 having difliculty working through
your interference. It 1s equally courteous to shift
frequency (QSV) to a point where no interference
will be caused. Sometimes a change in frequency
will help the station you are working to get your
message through interference. Accurate frequency
meters at both stations will make this change
speedy and the contact sure.

Report your messages to the local trafhc
official every month on time. Otherwise you can-
not expect & report to reach QST'. Reports sent to
Headquarters arc routed back to the local officials
who make up the monthly report.

Don’t tell a fellow his signals are QSA5 when
you can just hear him.

Don’t say “QRM” or “QRN” when you
mean “QRS.”

Don’t acknowledge any message untid you
have received it complztely.

Don’t CQ unless there is definite reason for 8o
doing. When sending CQ, use judgment. Sign
your call frequently, interspersed with calls, and
at the end of all transmissions.

Abbreviated standard procedure deserves a
word in the interest of brevity on the air. If you
hear some old timers using it you will understand
what is meant by reading the following para-
graph. In handling lots of messages with a num-
ber of scheduled stations, most traflic can be
cleared by holding all stations to 15-minute
schedules. Several schedules should be arranged
in consecutive order. To get several messages
through in 15 minutes isn’t an easy job but ab-
breviated practices help to cut down unnecessary
transmission.

WIAULK DE WiBMS P, meaning paid,
personal, or private message (adopted from
commercial procedure) is much quicker than
IR MSG added to a call. N QSK is shorter
than QRU CU NEXT SKED. Instead of using
the completely spelled out preamble /R MSG
FM AUGUSTA MAINE WIBIGC NR 156
OCTOBER 13 CK 1} TO, ete., transmission can
be saved by using RDO AUGUSTA ME WIBIG
156 OCT 13 14 TO, etc. One more thing that
conserves operating time is the cultivation of the
operating practice of writing down ‘“156 W1UE
615P 11 13 28’ with the free hand during the
sending of the next me:sage. It is hard to do
at first, but all these little points make the total
time saved on a message mean something. Of
course only stations handling many messages
rezularly need to think of abbreviations to this
extent. If one follows standard practices, he is
most sure of being understood and .t is not neces-
sary to waste time in explaining too-abbreviated
messages in detail. Make it a rule not to abbre-
viate unnecessarily when working an altogether
unknown station.

Be courteous over the air. Offer suggestions for
improving the other fellow’s note or operating
methods. Expect and ask for similar suggestions
without expecting any praise. Constructive things
can bhe said without being disagreeable or setting
one’s self up as a paragon. Be truthful but tact-
ful.
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BPL
BTR
BUG
C
CANS
CHGS
CK
CKk8

CKT
8L—CLG -CLD
CN

CNT

COND
CONGRATS
CP-CPSE
CRD

CsT

DLD-DLVD
NLY
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Brass Pounders’ League
Bcetter
Vibroplex key, amatour radio ‘‘fever’'
See, correct, yes
Phones
Charges
Check
ChOl\eS circuits
reuit
Cn.ll calling, called, closing (station)
Communications Manager
Can
Can't, cannot
Condenser. condition
Congratulations
Counterpome

ard
Central Standard Time
Could

See you later

Come

Continuous wave

Copy

Day

Direct current
Disregard forraer service
Dead head, service messagc
Declivered

Delivery

Done, down

Do not, don't

Day Press Rate
Destination

Delivered subject to correction
Duplicate

Distance

Here

Them

And

Eastern Standard Tinie
Evervbody

Every

Easy

Fine business, excellent
Filament

Filed, filing time

From

Telephones

For

F rcquency, frequently
Go ahead (resume sending)
Good-bye

Give better address
Good evening
(ienerator

Guess

Going

Good morning
Greenwich Civil Time
Gone, good night
Ground

Get quick answer

(Give some address
Good

Give, giving

Hurry answer

-\mateur, brass-pounder
Had, h

Lnughter, high

Here, hear

Heard

Have

Heavy

Ho'.\, Lot wire, herewith
Hot wire meter

[ understand
Interrupted continuous wave
Input

Important

Know

" Lid." a poor operator, long distance
Light

Latcr, lctter

Low

Milliawnpere

Many

%%otor-generator
Manager

Milliamperes

My

Minute

Exoclamation

Mighty

MK
MO
MST
MTR
N

ND
NG
NIL
NITE
NM

SHUD
S1G-SG
SIGS
SINE
SINK
SITE
SKED
SORRI-SRI
SPK

SUM

TC

TDA
TKS-TNX
TNG
TMW

TR
TRI

Make
Month, master oscillator
Mountain Standard Tinie
Meter
Nil, nothing, no
Nothing doing
No good
Nothing
Night
No more

now
Night Press Rate
Number, near, no record
§otsuch address

Nothing
Now (I resume transmission)
New Zealand
0ld Boy, Official Broadeast
Office
Old man
Official Observer
Operation
Operator
OfFicial Relay Station
Oscillate, oscillations
Oscillation transformer, old timer, old
top

Old woman
Primary
Please
Pacific Standard Time
Point
Poor operator, id
Poor
Power
Press (news)
Are, all right, O.Kx.
Rectified alternating current
Received
Receiver
Radio
Reads
Resistance
Rheostat
Radio Inspector
Write, right
Route Manager
Repeat, report
Rough
Say
Scetion Communications Manager
Recond
Said
Bays
Shou.ld

Signature
Signnls
Sign, pcrsonal initiuls, signature
gynchronous

1
Schedule
Sorry
bpark speak
Some
Thermo couple
Today
Thanks
Thing
Tomorrow
There, their, position report

Try

Trouble
‘This

The

That
’{:hank you

ou
Undelivered
Unlmown
Your, you're
Yours
YVolt
Variabl.
Variable Condenser
Vacuum tubc
Very
Would word
Words
Wheb
With
Work, weak, week, well-known
Worked
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WKG Working

WL \Will

WN When

WO Who

WT What, wait, witt
WUD Would
WV-WL Wave, wavelength
wX Weather

XMTR Transmitter
XCUSE Excuse

XPLN Explain

XTRA Extra

YDA Yesterday
YL Young lady

" Your

ZEDDER New Zealander
73 Best regarda
S8 JLove and kisses
99 Keep out
2 Two, to, too
2DA To-day
4 Plense start me, where?, for, four
8 Eight, ate

INTERNATIONATL PREFIXES

The nationality of a radio station is shown by
the initial letter or letters of the call signal as-
signed it by its government. These assignments
are based on an international allocation of the

{)habet embraced in the International Radio-

graph Convention.

Amateur calls commonly consist of one or two
initial letters to indicate nationality, a digit, and
two or three additional letters.

Nations are obliged to select some letter or
letters from their assignment to use as a prefix to
amatcur calls. The remainder of the call com-
monly consists of a numeral and two or three
letters.

In the list which follows, the first column
shows the allocation of call signals made in the
Washington Convention. livery call of a nation
must be tuken from the block of letters assigned
it. Thus this list is useful in identifying the na-
tionality of any call heard, whether amateur or
not. In the second column the amateur prefixes,
the beginning letters of amateur calls, are listed.
In most cases wec know these prefixes to have
been officially designated by the government
concerned, but in some cases we have listed, of
our own uututlve, the proper prefix when Lhex‘e
can be no choice about it. For instance, Haiti is
assigned the calls from HHA to HHZ and there-
fore every Haitian call must begin with the let-
ters HH, whether that government so proclaims
or not. In a few cases blanks are shown, where
there is some choice and the government con-
cerned has not acted. For instance, one does not
know, until Colombia acts, whether Colombian
amateur calls will commence with HJ or HK.
Where a prefix is shown in brackets, it indicates
that that government, has more than onc assign-
ment of initial letters and that the indicated letter
will be found assigned, in another part of the list,
to that country.

The list:

CAA-CEZ CE Chile

CFA-CKZ [VE) Canada

CLA-CMZ CM Cuba

CNA-CNZ CN Morocco, Algeria, Tunisia
CPA-CPZ CP Bolivia

ggt(é?{zzl } CR Portuguese colonies
CRA-CUZ CT Portug:l

CVA-CVZ CV Rumania

CWA-CNZ cXxX Uruguay

CZA-CZZ C7 Monaon
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El\.’\-EH YA E .'\.1{ o p'll n

EIA-KIZ Ef Irish Free State

ELA-ELZ EL Liberia

ESA-ESZ ES Esthopia

ETA-ETZ oy Ethiopia (Abyssinin)

F F Frunce (including colonies)

FI French Indo-China

G Great Britain
G Great Britain except Ireland
GI Northern Ireland

HAA-HAZ HA Hungary

HBA-HBZ HB Switzerland
HCA-HCZ HC Ecuador

HHA-HHZ HH Reputlic of Haiti
HIA-HIZ HI Dominican Republic
HJA-HKZ HJ Republic of Colormbia
HRA-HRZ HR Republic of Honduras
HSA-HSZ HS Siam

)| 1 [taly and eolonies

J J Japan

1N United States of America

KA Philippine Ids.
K4 Porto Rico and Virgin Ids.

K6 I'erritory of Hawaii
K7 Alaska
LAA-LNZ LA Norway
1LOA-LVZ LU Argentine Republic
LZAN-1.77 L7 Bulgaria
M G Great Britain
‘13'\ OZ (W] United States of America
8%A‘88%l Ol\ Per u
A- 1 N .
OKA-OKZ OK Czechoslovakia
ONA-OTZ ON Belgium and colonies
0OUA-0ZZ 0Z Denmark
PAA-PIZ PA
PB The Netherlands
PC
PJA-PIZ PJ Curacao
PKA-POZ PK Dutch East [ndies
PPA-PYZ PY Braazil
PZA-PZ7 PZ Surinam
RAA-RQZ RA U.8.8.R. (" Russia")
RVA-RVZ RV Persia
RXA-RX7Z RX Republic of Panama
RYA-RYZ RY Lithuania
SAA-SMZ SM Sweden
h?i-i%’é Sp Paland
STA-STZ! - .
SUA-SUZ } SU Lgypt
SVA-SZZ SV Greece
TAA-TCZ TA Turkey
TRA-TIZ TF leeland
TGA-TGZ TG Guatemala
TIA-TIZ T1 Costa Rica
‘T'SA-1SZ T3 Territory of the Saar Basin
UHA-UHZ UH Hedjaz
UIA-UKZ PK Dutch East Indies
ULA-ULZ UL Luxemburg
UNA-UNZ UN Yugoslavia
IL}%A-[L%ZZ , Uo Austria
TAA' N g J
VAA-VGZ 1 VE Canada
VHA-VMZ VK Commonwealth of Australia
VOA-VOZ VO Newfoundland
VPA-VSZ Britiah colonies and protec-
torates
VP Bermuda, Br. Guiana, Zanzibar
vQ Northern Rhodesia, Kenya
Colony, Fanning Id.
VS Straits  Settlements, Ceylon,
Honz Kong, Mulay States
VTA-VWZ VT-VU Rritish India
W \\4 Cnited Stutes of America
continental
XAA-XFZ Xz Mexico
XGA-XUZ (AC)3 China
YAA-YAZ YA Afghanistan
YHA-YHZ YU New Hebrides
YIA-YIZ Y1 Iraq
YK Formosa
YLA-YLZ YL Latvia

t Provisionally assigned by Berne Bureau,

2 Ixuproperlv nssigned by Mexico. Should have two letters
to distinguish from China.

+ Unofficial predx, heritage from [.A.R.U. "intermedia-
ates,”" still usecrt)bv amateurs in Chiva. They would be better
advised to use XG, which would establish nationality.
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Section II. Clussification of Amateur Stations: The public
interest, convenicnce and necessity will be served by the
operation oi aniateur stations. Snve as restricted by and
subject to the provisious of, treaty. law or regulations of the
Commission and with the exception of individual cases
where the public interest, convenience or necessity requires
otherwise, all applications from amateurs for araateur sta-
tion licenses will be granted.

Bection [II. Prescription of the Nature of Service (o be
Rendered:

(a) For the present, amateur mobile stations will not
be licensed.

(b) Amateur stations are to communicate only with
sinilar stations.

In emergencies or for testing purposes they may
communicate with commercial or government sta-
tions. They may also communicate with mobile
craft and expeditions which do not huve general
public service licenses and which mnay have diffi-
culty in establishing communication with coinmer-
cial or government stations.

(c) Amateur stations shall not broadeast news, music,
lectures, sermons, or any form of ¢ntertainment to
the zeneral publiec.

(d) Amateur etations rhall not transmit or receive
messages for hire nor engage in any communication
for material compenzation, direct or indircct, paid
or promised.

(e) Except ay otherwise herein provided, amatenr
radio stations shall be used only for amateur radio
cominunication, us defined in Section I, paragraph

_ (d) above.

Section 1V, Assignment of Bands of Fregquencies:

(a) The following bands of frequencies are assigned
exclusively to amateur stations:

1,715 to 2,000 kilocycles

3.500 to 4,000

7.000 to 7,300 '
14,000 to 14,400 N

28,000 to 30,000 “
56,000 to 60,000 .
400,000 to 401,000 .

(b) All bands of frequencies so assigned may be used
for continuous wave telegraphy.

(c) The following bands of frequencies may also be
used for radio telephony:

1.715 to 2,000 kilocycles
3.500 to 3,550 "
56,000 toa 60,000 '

(d) Upon application, amateurs who hold operators’
licenses from the Seerctary of Commerce of the
Tixtra First Class Amateur grade, or higher, or who
show special technieal qualifications, ratiziactory
to the licensing autlority, will also be licensed for
radio telephony in the band of frequencies:

14,100 to 11.300 kilocycles

(e) The following bands of frequencies may also be
ured for televieion, facrimile and picture trans-
mission:

1.715 to 2,000 kilocycles
. 56,000 to 60,000 N

(f) Licenses to individual amateur stations shall per-
mit the use of all frequencies within the service
bands above assigned which the licensee may be
entitled to use and shall not specify individual
frequencies.

Section V. Location: An amateur radio station shall not be
located upon premises controlled by an alien.

Section VI. Regulations Concerning the Kind of Apparatus
to be used with Reference to tts Kxternal Effects:

THE RADIO AMATEUR'S IIANDBOOK

(a) Amateur stations shall not usc apparatus transmit-
ting damped waves.

(b) The frequency of the waves emitted by amatcur
stations must be as constant and as free from har-
monics as the state of the art permits. For this pur-
pose they must use circuits loosely coupled to the
radiating system or devices that will produce
cquivalent effects to minimize keying impacts and
harmonics. Conductive coupling to the radiating
antenna, even though looee, is not permitted but
this restriction does not apply aguninst the employ-
ment of transmission-line feeder systems to Hert-
z1an antennas.

(¢) Amateur stations must use adequately filtered
direct current power supply or arrangements that
prodnce equivalent effects to minimize frequency
modulation and prevent the emission of broad
signals.?

(d) Amateur stations are authorized to use a maximum
power input into the lust stage of a transmitter of
one kilowatt.

Section VI11. Regyulations Decemed Necessary fo Prevent
Interference:

(a) In the event that the operation of an amateur sta-
tion causcs gencral interference with broadeast
reception in receiving apparatus of medern design,
tiiat amateur station shall not operate during the
hours from cight o'clock p.m. to ten-thirty p.m.,
and on Sundays from ten-thirty a.m. until one
p.m., local time, upon such frequency or frequencies
as cause such interference.

(b) An amateur station shall transmit its assigned call
at the end of each tranemission hut in any event at
least once during each fifteen minutes of operation.

Section VIII. Other Iteyulations:

(a) Amateur station licenses shall be issued only to
persons who are amateurs, as defined in Section I,
paragraph (a) above.

(b} Amateur station licenses shall be issued only to
persons who are amateur operators, a8 defined in
Section I, paragraph (b) above, provided, however,
that if an applicant is not such an operator, an
amateur station license shall be issued him upon the
presentation of afhrmative evidence that the sta-
tion, when licensed, will be operated by an amateur
operator,

(¢) Amateur stalion licenses shall not be issued to cor-
porations or associations, provided, however, that
In the case of a bona fide amateur radio society, a
license may bc issued to an authorized official of
such society as trustee therefor.

(d) The licensee of a portable station shall give advanee
notice to the Supervisor of Radio in the distriet
where application was made for said portable stn-
tion license, of all locations at which the station
will be operated.

(e) The licensee of an amateur station shall keep an
accurate log of station operation, in which shall be
recorded the time of each transmission, the station
called, the input power to the iast stage of the
transmitter, and the frequency band used.

Section 1X. Administration: These regulations shall be
administered in accordance with the Radio Act of 1927 as
amended.

*E.g.. the use of unrectified alternating current power
supply will be considered satiafactory in the amplifier stages
ot 2n oscillator-amplifier transiitter so arranged that varia-
tions in plate voltage cannot affect the frequency of the
orgillator.
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To Handbook Readers Who Are Already A.R.R.L. Members:

b‘OB telegraphing members. who hold amateur licenses. and who are interested in Communica-
L tions Departinent work, here is an application blank for an appointment as Ofticial Relay
Station. Copy this, or cut and fill it out, and send it to A.R.R.1.. Headquarters for routing to the
proper Section Communications Manager, if yon are interested. The Communications Depart -
ment operates only in the United States and its territories, Canada. Newfoundland. Labrador.
Cuba. the Isle of Pines, and the Philippine Islands. Foreign applications from outside these areas
cannot he handled.

AMERICAN RADIO RELAY LEAGUE, INC.
38 LaSalle Road, W. Hartford, Connecticut, U. S. A.

Application for Appointment as
Official Relay Station

Nume . .. L oo Caell, oo

Street and Number .. .. ..

Cilv... .. .. . .. .. ... o Counly. ... .. .. .
State ... ... L
Transmilling frequencies: . . . . e e ke

In making application for appointment as Oflicial Relay Station. I agree:

to obey the radio communication laws and regulations of the country under which this
station is licensed, particularly with respect. to quiet hours and observance of our frequency
allocations. )

10 send monthly reports of station activitics to the Section Communications Manager under
whose jurisdiction this station comes.

to handle messages in accordance with good operaling procedure, delivering messages
within forty-eight (48) hours when possible, mailing to destination whenever impossible to relay
to the next station in line within a 48-hour period.

to participate in every A.R.R.L. communication activity to the hest of my ability. always
trying to live up to those ideals set forth in “*The Amateur’s Code.”

\v membership in the AR L. expires S : o oo .
‘ month VeAr

I understand that an appointment as Oflicial Relay Station may be suspended or cancelled
at the discretion of the Section Communications Manager for violation of the agreement set

forth above. . . . . . L
Pleasc send detailed forms to submit to my S.C.M. in connection with this application.

Signed . . . S
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