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FOREWORD

HROUGH courtesies extended by the R. C. A.
Institutes, Ime., this booklet, ““The Funda-
mentals of Wireless Telegraphy,”’ is issued.

The purpose of this booklet is to give you only
the fundamentals of Wireless Telegraphy. It is not
a complete course. There are other books and
courses available which will give the beginner com-
plete information regarding this wonderful system
of wireless communication.
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2 FUNDAMENTALS OF WIRELESS TELEGRAPHY

ACQUIRING THE CODE

In acquiring the code the beginner should adopt the “sound" method.
Usually so many beginners first memorize the code by the “yigunl"” meth-
od, that is, studying from a code card or chart without the ald of a key
and buzzer or other sound-producing device, with the result that consid-
erable time is spent in getting the “picture” of dots and dunhon out of
mind, When a student memorizes the code by the visual method he ple-
tures each character as being comprised of so many dots or dashes and,
when endeavoring to receive signals, he unthinkingly visualizes each dot
and dash before writing the characters which are transmitted, Unless
the sound method is adopted no appreciable receiving ppeed can be at-
tained. This is logical when it is considered that it would be impossible
for an operator to receive, say twenty or more words per minute, if he
first had to think of each character as being composed of #o muny dots
or dashes before copying.

Acquiring the code is similar to learning a new langunge; after all,
the code is a language. It can be imagined how difficult ordinary con-
versation would be if the conversants had to define ench word mentally
before grasping its meaning; similarly it would be difficult to master the
code at any appreciable speed if each transmitted character should first
have to be defined as being composed of 50 many dotus unumjwn.

The foregoing paragraph should nof
! code cannot be a(iggipedmy‘tne student who has unfortunately memorized
k it by the visnedr method. By adopting the sound method this system of

lasarning would gradually be mastered, but a great deal of valuable time
would be lost meanwhile. The sound method, which is becoming the uni-
versal system of instruction, trains a student in such a manner that, upon
hearing a character, he translates it immediately and instinctively into
the letter for which it stands. He does this subconsciously to a certain
degree, dependent upon the amount of practice involved, and does not
find it necessary to visualize dots and dashes,

The first step in acquiring the code ig to learn the sound of each let-
ter, numeral and character. A buzzer practice set (key and buzzer and
dry cell), or equipment which will answer the same purpose, should be
employed. The alphabet ghould first be learned, then the numerals, punc-
tuations and other characters. :

The following code chart may be used as a guide for the beginner.
The authors have taught thousands of code students and have tried prac-
tically every known method and system of code instruction and this ex-
perience hag proven the method given here to be the most advantageous.

To avoid learning the alphabet in sequence, that is, A, B, C, D, ete,
the student should master it by concentrating on the groups shown, first
studying Group 1 until the characters can be transmitted without re-
ferring to them, then studying the following groups, one at a time, until
Groups 1 to 10, inclusive, will have been memorized. Group 11 may be
studied later, say when the student can receive at a speed faster than five
words a minute.

When the characters in Groups 1 to 10 are thought to be memorized
the student may transmit the exercises at the bottom of page 4 several
times as a means of determining whether or not he readily remembers
them.

t be consberuet 8 meaning that tae
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CHARACTERS OF THE INTERNATIONAL MORSE CODE

GROUP 1 GROUP 2 GROUP 3
E A A T =m A mEm
1 a8 M saes U AASR
S mas O mamas V aAASE
H asam W ASRER
GROUP § GROUP 6
N SRa K RASS
D smas C =maASEA
¥ B SSas Y mmasman
GC BEs Q mEARAS
: NUMERALS
§ GROUP & GROUP S
1 ASLADORES ¢ SRAAMA
B 2 ESRMERGED 7 SRERALA
9 RALTRAR 8 GRERSRES
4 RABOSED 9 ERBSRERS
s 5 ABAAR O EERARSRIRTE
PUNCTUATIONS
GROUP 10

PERIOD A8 AA AA

COMMA ASBASRAIE
INTERROGATION AASREBAS

ERROR AAMMARRA

T

N

-

BN

.
-
R

Ty —

GROUF 4
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PUNCTUATIONS AND CONVENTIONAL SIGNATS
GROUP 11

SEMICOLON SRASRASRA
COLON mahERALL
EXCLAMATION nassss i
AFOSTROPHE RSESRARA
HYPHEN ERAAAASE
FRACTION BAR SRAAMRA
PARENTHESTS ARASERASE
INVERTED COMMAS TR ALEERE
UNDERLINE 546568840
DOUBLE DASH SRAMSS
FROM (DE) A A
WAIT asmads
UNDERSTAND ASASRS
RECELVED (OK) GMRa
i ATTENTION CALL /ISHSSESM
DISTRESS CALL
adjunct guadruple
oxen pulverize.
very 16502
wire rejoice
83726 walffle
gypsum athletic
yell, inject
graze 31974
fuse failure,
94051 perhaps
oxygen zephyr
cyclone. quickness.
embezzle hexagon
Zero 86502
~ bicycle reflex
89347 obnoxious
gquaint yacht.
dyspeptic cognize
rabble. affix,
bordeau buzzard

GENERAL INQUIRY CALL MBASRE

[ AV V..o
INVITATION TO

TRANSMIT SRASE
‘WARNING HIGH

POWER AEMAEASSNAN
QUESTION (REPEAT

AFTER

INTERRUPTING

LONG MESSAGE RAMRARAA
POSITION REPORT (TO

PRECEDE POSITION

REPORTS) sm AMA
TRANSMISSION FINISHED :
END OF COMMUNICATION)

aAASEaRERAAA END OF MESSAGE AMBMASES

B63FH yawl
OV48F quack.
23748. knuckle
zenith ZC38B.
50001, vexation
NQZ37 zebra
HS86VEB quiz,
PZ2WN xXray
gelfish J91B6
A48FK. little,
38020, Tull
KZPQC TZ43P
IYCQY V32HN
riffle YAVVU
HEK3TX WITYZ
28XKB 40207.
N6166 INJDL
4HNE6K crazy
3YHF7 WLTSH
R2LVK F3Z8Y

The characters which prove most difficult to recall instantly to mind
should receive special attention until they are readily recalled.
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KEY MANIPULATION

The correct method of operating the key in sending is by a forearm
movement. As shown in the illustration, figure 1, the elbow should be

(Fig. 1. Showing correct position of hand, wrist and elbow when sending)

placed on the table and used as a fulerum, the wrist clearing the table
one to two inches, the thumb just underneath the outer edge of the key
button, the index and second fingers curved sharply at the knuckles and
placed just slightly over the back of the key button and the key operated
by free-arm movement; that is, the energy required to manipulate the
key should be expended from the forearm and wrist, and not from the
hand and fingers. The wrist should go downward when each dot or dash
is made. There should be no trace of rigidity in the hand and fingers
while transmitting. Hand key sending may be compared to hand writ-
ing; the free-arm writer can write legibly for a much longer period than
can the writer who writes with his fingers tautly gripping his pencil and
who expends the required energy from his hand and fingers only.

No hard and fast rule should be established on exactness in the posi-
tion of the arm, hand and fingers during transmission. If sending is
more easily accomplished by placing three fingers on the key button, and
the characters more evenly “rounded out” by a two to three-inch clear-
ance between the wrist and table, this slight difference of form may be
adopted. . Free arm sending—each dot and dash made by the wrist and
arm—should be the aim.

The dots and dashes of the code are made in the same manner; the
length of time during which the key is held down determines which are
dots and which are dashes. No more pressure should be applied to the
key when making a dash than that which is applied when making a dot.
The dash is three times longer than the dot. The space between each
letter or character in a word is equal to three dots and the ¢ -~
words is equal to five dots. The student shovld ~ " T
thinking of the formation of e~ ™
instruction when sending e (eross) ........cooxrceccirrTT

Thg‘z I:l"lo(ﬁﬁ?issbzs :E)afiilished (end of work) (conclusion of
b 50 QIVIElon of G} C8) b e yene e
letter “C" is dividec

e @ ¢ = &
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INTERNATIONAL MORSE CODE AND CONVENTIONAL SIGNALS
To be used for all general public service radio communication

The characters wh
should receive special

ich prove most difficult to recal]__—J

attention until they are readily r

1. A dash is equal to three dots. 3. fI‘he space between two letters
2. The space between parts of the 'II‘Shiq:mn ct: gg;?eggmt‘wo .58
same letter is equal to one dot. is equzl to Ave dBEs y
1 ¢ wwe wew o omn A o um
2 ¢ ¢ = e e B - & e
3 00 ¢ v o op—
4 o0 0 0 =n Do v n
5 eevee E e
6 mw c0se Foomm o
7 w— wmw 49 Q G -_— o
e Heosoo
9 o emn Iea
0 e e - - J o om -
K o ¢ e
A (German) o
9 === 0 s M
-_— —
A or A (Spanish- o s
Scandinavian) 0
0 s S Rmm G
o ’ ® - o O
CH (German-Span- O o s
ish)
g IRy R oomm o
i (French) gl
6 0 wme T -
N (Spanish) 3 el —
— e ) e— — &5 & ame
. w o W= ==
. ) O (German) X X
quaint” . Ty = o e
dyspeptie N COR ey, Y o o o am
rabble. affix, Y HHT Z aw am oo
bordeau buzzard 82LVEK

)
/

&

[
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i e R W et TP R L) i e R | - g
L ST e e e R S R TR Ty ISR B B e s & j&
T R L T L B o g o -—— e e
BEEVTO O LIOIE . o, 0 80m £ N aigin o smuieemrn 409 = i Sivianer GogeR S s snn Saials ‘i
EEelamationFpoInt o'l oy vaq vl 0y s e R b
BETTOBEPOLEIRD . % o1 ] roinwt o nchaie R ioibinints: s wai £ e 450 mARH N M v o e >

EEBREN. ooy v v s le e s e s 8 o s raaite KRR e ?
Bar indicating fraction ,..........c.ociiiiiiiiiiiiny -

e rentheains ., JR0 1wl Lhas e i e e s R e e
FOVerted COMIMYIAE- ; ; a i e oo o4 ran o Iu st mares s o ¢ o3 2 akEbly
R A CTIIRE U057l v s b ioishesr i o SR SRR B et s #4fe n AL
DOUDIE NARRER =2 5% - o D i) e s Rl s oo b SRR
FHStress @Al . .o du s vainiehiee 4 SRR C e s ots o bR

Attention @all ........ccccermervcaagunlanseesobamnyn e

Greneral MOARITY call <. h i s sl @it o < alsolHied

NOTTRCARNE . . . . . . . S s e e O fececied et 4 v e Y

Invitation to transmit (go ahead) ...................

Warning—high power ................ccocuenieninns

Question (please repeat after ...... )—
interrupting long messages ..:....cciocveioviiaan

Position report (to precede position messages)......

End of each message (Cross) ...........oeevewieuinnn

Transmission finished (end of work) (conclusion of
COPEORBDNAENCEY . . i« s v immes o son sl vion rrs A

i
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R s S R T Y e R S e e w a
Ll e e s G e e e et
B Y R e ey 52 e b S
B R b e S e S e S —— - o o
Interrogation ...................iiiiiiiiiiiiiii Commummee
Bixélamation=point ..ol iiv o il i s e LR
ERpOStropheR « o8 s S N L R Rt o s>
BEhhen. .7 oo e e e L T B i P R
Bar indicating fraction ..........................0 - s

e rentReERIN /5. s D e R R ST R
BRvVerted COMMAN, (hih s oo v ks A0 Wi ¢ ' o o o' v o RIS
LT ry b oA R e R R R B e T
DOUbMEUREN: | LS s i s TR
ESEYesgiCAIl 5. . o0 et e G St i S

ERTEentIon BBEL ... i i ik s e At T

Gieneral INgRITy call . v i SRR s sy d e
1 en e (00 AR SRR SR S AR | R R
Invitation to transmit (go ahead) ...................
BV arning-—high power ... i i viatiaisbion s sl s

Question (please repeat after ...... )—
interrupting long messages . ......ze.ov0coiiieas

e e R R R T T B e TR S AR B
Btrenk (B (donblerdagh)us 5. el L i et avkans

RIderstant |y 00 5 B i v wv e T e ey

Position report (to precede position messages)......

Enad of each message (CTOBR) ....:..... o iiiicampetiias

Transmission finished (end of work) (conclusion of
P G ) R SRR S B R MR s

i
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1 en e (00 AR SRR SR S AR | R R
Invitation to transmit (go ahead) ...................
BV arning-—high power ... i i viatiaisbion s sl s

Question (please repeat after ...... )—
interrupting long messages . ......ze.ov0coiiieas

e e R R R T T B e TR S AR B
Btrenk (B (donblerdagh)us 5. el L i et avkans

RIderstant |y 00 5 B i v wv e T e ey

Position report (to precede position messages)......

Enad of each message (CTOBR) ....:..... o iiiicampetiias

Transmission finished (end of work) (conclusion of
P G ) R SRR S B R MR s

i
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ly the letter “Q” would be copied as “MA.” When it is found that trans-
mission is becoming cramped, relax the forearm and wrist muscles for a
few seconds and begin anew. As a beginner avoid fast transmission. En-
deavor to maintain always a sending speed of not more than three words
per minute faster than your receiving speed. If you can receive four

words per minute you should not send faster than seven words per min-
ute.

Before beginning his sending practice it should be desirable for the
student to obtain a two or three-minute preliminary or “warming up” ex-
ercise by transmitting the characters V, Q, 6 and Z. During this prelim-
inary exercise particular attention should be given to the position of the
hand, arm and elbow, making certain that the correct position is main-
tained. While transmitting the four characters the student should ascer-
tain that he is proceeding rightly by bearing in mind the following:

(1)  Position of hand, arm and elbow.

(2)  Full arm and wrist motion.

(3) Absence of rigidity in hand and fingers.

(4) Uniform formation of characters.

(5)  Proper spacing of characters.

(6) Maintaining proper sending speed according to receiving ability,

It will be noted that there are only four signals which are spaced.
These are: Period, “From (de)” signal, General Inquiry Call, and Posi-
tion Report Signal. In transmitting the period it would be sent as three
I's; the “From” signal as de; “General Inquiry Call” as CQ, and the “Po-
sition Report” signal as TR.

It has been rightly said that a telegraph operator is no better than his
sending. There are by far too many poor senders actively enaged in ra-
dio communication. Whether they have so easily acquired, along the
lines of least resistance, a faulty style or method of transmission or be-
cause of utter indifference to the telegraph profession, is generally un-
known. There is, however, nothing ‘'more pleasant to the real telegra-
pher's ear than evenly spaced and well rounded out characters, While
sending always keep in mind the operator who is receiving you and en-
deavor to give him as little trouble as possible, Nothing is quite so dis-
concerting to the receiving operator as poor spacing. Poorly executed
characters may be read by an experienced and skillful operator, but when
in addition they are poorly spaced, receiving becomes a hard task. The
fingers should not be taken away from their position on the key until
transmission is entirely finished.

In calculating transmitting or receiving speed, five letters or charac-
ters are counted as one word., For example, the word “proportionately,”
consisting of fifteen letters, is counted as three words; the words “in the,”
containing five letters, are counted as one word. The sentence, “we will
report Thursday at 7 P. M.,” containing twenty-five letters, is five words.
(The foregoing examples are used to determine receiving or transmitting
speed.)

ADJUSTMENT OF KEY

The adjustment and location of the telegraph key is important. The
gap between the contacts should be at least one-thirty-second of an inch.
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A too finely spaced contact tends to create a nervous style of sending
and, on the other hand, if too much spacing is provided between the con-
tacts the sending is likely to be “muddy” and heavy. The contacts should
be spaced by the rear key screw only; not by the side screws. The side
screws are for the purpose of aligning the contact points and, if screwed
up tightly, will cause binding. They should be screwed up to the setting
which prevents any appreciable amount of side-play.

The adjustment of the spring should be carefully looked after—there
should be only that amount of spring tautness that will immediately
break the circuit when the pressure applied to the key is released; more
spring than is necessary causes the expenditure of unnecessary energy.

The key should be placed in such position as will enable the elbow to
rest on the table.

HAND KEYS

Telegraph keys provided by the various operating companies are of a
type similar to that shown in Figure 1. Many radio operators use a Se-
matic Key, or “side-swiper.” (See Figure 2).

B

Figure 2.

In the hands of one skilled in their use signals sent by a Sematic Key
are very easily copied. Unquestionably this key is a labor-saving device
and it permits considerably faster and better transmission. Unfortunate-
ly the beginner endeavors to use it in moving traffic before he masters
its peculiarities, with the result that time is lost and interference created.
Usually the new operator will try his skill in manipulating the Sematic
Key by transmitting a radiogram to a shore-station. The shore-station
operator, who has years of experience and who can copy the poorest of
sending, receives the radiogram—the new operator is then, in his own
estimation, proficient in using this key. He sends his next message to a
ship, the operator on which may be a man of little operating experience,
or he may be on his first assignment. The shipboard operator cannot
copy the faulty signals sent by the Sematic Key, and the result is that
time is lost and interference probably created. This should indicate to
the new operator that more practice is required, yet because the experi-
enced shore-station operator copied his signals with seemingly no diffi-
culty he thinks himself a master of the Sematic Key.

RECEIVING

The three chief causes of the student’s slow progress in receiving the
code are: (1) learning the characters visually, (2) hesitating over a char-
acter, thereby losing one or more following characters, and (3) looking

back over that which has been copied, thereby momentarily disrupting
concentrativeness.
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After the characters have been memorized by the beginner, that is,
after the beginner can send them without referring to the groups or a
code chart, he should begin receiving at a speed of two words (ten char-
acters) a minute. If a letter is missed do not interrupt the sender. Copy
what you can and after the transmission is finished check the copied
characters to ascertain those which require more practice. In a few
hours the dots will be readily distinguished from the dashes; from then
on progress can be made only by copying at a speed slightly faster than
you can accurately receive.

The code can not be acquired in a day and because progress is seem-
ingly slow many beginners become discouraged in a short time. Deter-
mination, concentration, and consistent application are the requirements
for acquiring the code in a minimum length of time.

Other difficulties encountered by code students may be summed up as
follows: .

(1)  Getting rid of the visual picture of the characters as being com-
posed of dots and dashes.

(2) Trouble with a few characters. This indicates a lack of practice
on thege characters.

(3) Consciousness of writing. Forget that you are writing—write in
your natural hand, confining your thoughts to the sound of the signals.

(4)  Printing. Do not print any letters or characters until you can
receive at least ten words per minute. A beginner has enough to think
of in receiving without mastering another subject while receiving.

(5) Hesitating over missed letters. When a letter is missed forget it.
By attempting to recall it to mind several characters will probably be
missed.

(6) Wandering of mind. This denotes weak will power or over-con-
centration.

(7)  Over-concentration. When you become tense due to over-concen-
tration, or “hard thinking,” completely relax for a few seconds and begin
again,

(8) Fatigue. When the dots and dashes seem undistinguishable and
several characters are lost, it is usually because the student is mentally
fatigued. In such condition you should completely relax for a few sec-
onds. No form of work is more exacting than that of copying code for
an appreciable length of time. As more hours are spent in receiving it
will be found that the mind will gradually become accustomed to its new
task and, after more and more receiving practice, the student can copy
unbrokenly over a longer period of time.

It is in the early stages of code practice that future habits are formed
and the student should therefore have just one idea continually in mind—
ACCURACY. Great care should be exercised to have every dot, every
dash, every letter, as perfect as it is possible to make it.

The student who lays a solid foundation of accuracy in code trans-
mission will have a better foundation upon which other things, such as
speed, can be built later on. A good rule to follow is to make each dot
short and sharp, but firm, and each dash long enough—the length of three
dots—that it will be impossible to mistake one for the other.
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E—

TRANSMITTING SPEED

No operator should transmit at a speed faster than he can receive.
Much time is lost and considerable interference is often created by inex-
perienced operators who persist in sending, say, 925 to 30 words a minute
when they are unable to receive scarcely faster than 20 words per minute.
Usually an operator’s receiving ability is gauged by the speed at which
he transmits and, in telegraph communication, he will almost invariably
be answered and transmitted to at a speed as fast as he maintains in
sending. There are, of course, exceptions; many “old-timers” never send
faster than 25 words per minute, whereas they would have no difficulty
in receiving at faster speeds. These operators are known to the majority
of other experienced operators by their method and style of transmission.

LSy !
O

OOT

@ ©

@C E.

—

Showing Hook-up of Two Signal Practice Sets

O o

PEP

= Showing Hook-up of Single Signal
Practice Set
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High Frequency Buzzer

This type buzzer is the same as used
on our R68 practice set. It is adjustable.
Has standard resistance of 2 ohms. Can
be furnished in special resistances on
quantity orders. Black crystalized lac-
quer finish.

List $1.25

Wireless Practice Set

Just the instrument for those who want
to learn the code. The code is printed
on a little brass plate fastened to base.

Equipped with our Type R-60 High
Frequency Buzzer.

List $3.40

Brass base, heavily insulated, 3 contact
sizes of coin silver, sturdy construection.

R-62—;" contact, list .............. $3.50
R-63—%" contact, list .............. 3.70
R-64—3%" contact, list ............ .. 3.90

Sturdy Construction

% K. W. Key Platroid Contact
List price $2.80
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SIGNAL TELEGRAPH INSTRUMENTS

SEMI AUTOMATIC i DOUBLE ACTION

Has minimum ad-
justments, very stur-
dy construction, easily
adjusted. Heavy cast
base with heavy plat-
ed brass parts.

A key of the very
latest design for pro-
fessionals. Increases
speed and efficiency.

SEMATIC KEY
List Price $18.00

LEGLESS KEY
Type M-100
Polished and lacquered brass base, nickel

plated lever, coin silver contacts.
Price $3.00

LEG KEY
Type M-101
Same as type M-100 except with legs. The
legs are used as binding post on this type.
Price $3.10

JUNIOR KEY
Type 112-K
Black enamel key base. Mahogany finish
wood base. Nickel plated lever. Coin silver
contacts.
Price $2.25

SR. LEARNER SET

Golden finish brass bar frame, sounding plate
and key base, aluminum sounding bar, nickel
plated key lever, rubber covered coils and ma-
hogany finish base.

M-108— 4 ohm, Price $6.75

M-109—20 ohm, Price $7.25

M-110— 4 ohm, Price $5.50

M-111—20 ohm, Price $5.75

M-110 and M-111 same as M-108 and M-109 except sounder plate and
key base is steel in place of brass.

The prices on this page are subject to change.

i,
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SIGNAL TELEGRAPH INSTRUMENTS

JR. LEARNER SET

Black enamel key base and bar frame.
Brass bridge and aluminum sounding bar.
Nickel plated key base. Mahogany finish
wood base.

M-112— 4 ohm, Price $4.50
M-113—20 ohm, Price $4.75

SOUNDERS

Sounding plate bar frame and bridge of
lacquered brass. Aluminum sounding bar
and rubber covered coils. Mounted on ma-
hogany finish wood base.

M-102— 4 ohm, Price $3.70
M-103—20 ohm, Price $4.00

SOUNDERS

Black enamel bar frame, aluminum sound-
ing bar and brass bridge. Mahogany finished
wood base.

1128— 4 ohm, Price $2.75
113-S—20 ohm, Price $3.00

COMMERCIAL RELAY

Our Commercial Standard Relay is the
type used by railroad and commercial com-
panies. It is the best for long lines. Made
of the best materials and workmanship.

916—150 ohm, Price $10.50
917250 ohm, Price $11.00
PONY RELAY

Recommended for use on all short and in-
door lines. Very efficient and best grade
materials and workmanship.

M-104— 4 ohm, Price $4.75
M-105—20- ohm, Price $5.00
M-106—50 ohm, Price $5.25
M-107—75 ohm, Price $5.75

RESONATOR
758

We recommend the use of the resonator
at all times. The student will find it a great
help in memorizing the code by sound.
Sounder not included.

Price $5.50

The prices on this page are subject to change.




