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PURPOSE AND SCOPE
Paragraph
D R DO L i e e R T B B o e B S B R e W T e 1
) R e e e P e S 2

1. Purpose.—This manual is provided as a text for students learn-
ing and acquiring skill in the use of International Morse characters,
It may be used by students being taught the characters by either of
two approved teaching methods. The tape method makes use of a
recorded tape with associated equipment as a source of character
sounds. The record method employs phonograph records and repro-
ducing equipment as a source of character sounds.

2. Scope.—a. This manual contains instructional material for
student use during his learning of the International Morse characters

*This manual supersedes TM 11-454 dated Apeil 21, 1942, so far as that manual deals with the teaching
of International Morse characiers.
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2-3 SIGNAL CORPS

and for his practice in qualifying for higher sending and receiving
speeds after he has learned the characters. The instructions apply
primarily to recognition of the character sounds as heard by the
student; brief instructions are included for sight recognition as used
with blinker signals.

b. The appendixes contain a list of prosigns, the International
Morse characters, touch typing instructions, instructions for transerip-
tion from tape, suggestions for instructors, army lettering instruc-
tions, and Morse characters of some other languages.

SectioNn 11

BASIC INSTRUCTIONS TO STUDENTS

Paragraph
International Morse CharBobaTe. . oo ccc i ccarmm e me e A e e e —— 3
Suggestions foratudents _ _ e 4
Concentration____ .. e mmmmmmmm——- e e e e MM mmmmmmmmmmeemm—————n 5
T I - i i 0l B S iy 6
e B B e i e L e e e S B T B 3 7
Patience _ _ _ _ _ e mmmmmmmm—mm——————————— 8
Importance of phoniec method of instruction_ _ _ _ oo 9
Copying behind . ______. o e i A 10

3. International Morse characters.—a. International Morse
letters, numerals, and punctuation marks are represented by long and
short sounds or combinations thereof. The sound(s) representing a
character are known as a character sound and the individual parts of
a character sound are known as elements. The long sound is dah.
The short sound is dit. These characters may also be transmitted
visually by flashing a lamp for long and short periods respectively, or,
as in wig-wag, by positions of a flag to the left and right of the flagman
as described in FM 24-5. The process of receiving consists of recog-
nizing these combinations of dits and dahs and recording the characters
they represent.

b. At operating speeds of 20 words per minute or higher, the dits,
dahs, and spaces of International Morse characters have the following
relative lengths:

(1) A dit is used as the unit of duration.

(2) A dah is equal to three units.

(3) The space between elements of any character is one unit.

(4) The space between any two characters is three units.

(5) The space between words or code groups is seven unitas.

Figure 1 graphically illustrates the element and spacing lengths for
speeds of 20 words per minute or higher.

¢. At operating speeds below 20 words per minute the time lengths
of the elements and spaces within characters are not increased. The

2




LEARNING INTERNATIONAL MORSE CHARACTERS 3-8

ELEMENT seace [ = IDIT ——piT B

LETTER SPACE.... [[T] =— 3DITS ——aH N

WORD SPACE. ... LLI 1111+~ 7DITS
r'I_TIIIlIIITIT[IT!!I!IIlII1'IIIHI!IIII]IlIITIlrIIII

LETTER SPACE -

O gy WA WM

w E D 0
AEEEEESEEEEENEEEEEEEEEEEEEEEEEENREEEEEEEEEEEEEEE
H N .. e S E R W I B

"'} Q R N

TL-44808

Fiourg 1.—Tape-recorded Ehurantm {correct spacing for speeds of 20 words per minute or higher).

“20-word character’’ is used with increased spaces between characters
and words or groups. Failure to maintain the “20-word character”
at these lower operating speeds will increase the student’s difficulty
in raising his operating speed.

4. Suggestions for students.—The basic requirements in learn-
ing to receive are concentration, practice, confidence, and patience.
For emphasis, these points will be covered in detail in paragraphs
5, 6,7, and 8.

b. Concentration.—Concentration is of the utmost importance.
When practicing, clear your mind of all outside thoughts and close
your ears to all outside sounds. Acquisition of speed and proficiency
will depend on your ability to do this. Practice constantly on con-
centration in this manner.

8. Practice.—Progress in reception will be directly proportional to
the amount of practice you apply. You can help to develop your
speed, spacings, and rhythm by whistling or sounding the characters
by voice, or tapping them out. Listen to any available International
Morse character transmissions and try to recognize and copy char-
acters or words.

7. Confidence.—Resolve from the start that you are going to be
a good operator. Do not allow slow progress to discourage you, for
many good operators have had difficulties in learning the characters,
and in increasing their speed.

8. Patience.—Don’t become impatient regarding the time it may
take you to learn. You may reach certain speed limits above which
you may find it difficult to progress. If this occurs don't feel that
you are lost. Keep plugging steadily and you will succeed. For
many students there are certain speed levels where temporary “‘stag-
nation’ occurs. You may find yourself at a standstill for as long as

3



8-10 SIGNAL CORFS

1, 2, or 3 weeks on the higher speeds. Just be patient, apply yourself
conscientiously, and you will later make up for the lost time.

9. Importance of phonic method of instruction.—a. This
manual is based on the phonic method of instruction. This speeds up
the mental process of learning and recognizing characters. You will
recognize each signal as the character it represents. This is essentially
a new language which you are learning to recognize and use. Soon
you will be able to read it, write it, and by means of it, communicate
with others.

b. At first, strive to get each letter on paper just as soon as possible
after hearing it. Immediately upon recognizing the character, stop
thinking of it as a sound; think of it then only as a letter or numeral
to print or type. This leaves your mind free to'grasp the next sound
while you are printing or typing the previous character,

c. At all times think of each character as a sound. For example,
didah—A ; dahdididit—B, etc. Do not count the number of dits and
dahs to determine the character. Think only of the sound. The
elementary work of learning to recognize each character by sound is
one of the most important phases in learning.

d. The faster you can print or type (as the case may be) the easier it
will be for you to copy. When your mind does not have to struggle
with the problem of typing or printing in addition to learning Inter-
national Morse characters, full concentration on character sounds is
possible. Therefore, 1t 1s urged that you make every effort to increase
your ability to print or type.

e. When copying, if you miss a character, don’t worry about it—
go on to the next. Just as soon as you hear the first sound of the
next character, stop trying to figure out what the missing character
is. During periods of practice your aim should be to get down every-
thing possible without worrying about missed characters. As your
ability to copy increases you will miss fewer characters. The more
alert you are, the faster you can get characters on paper after hearing
them; and you will miss fewer, because you will have more time to
think of the next signal.

10. Copying behind.—The real answer to the ability to copy at
high speeds is development of the knack of copying behind. Instead
of copying ahead—a faulty and dangerous practice where you anticipate
what 18 coming—the ability to copy behind should be cultivated as
soon as possible. After you have thoroughly mastered the International
Morse characters, you should start trying to carry two characters in
your head before you record either on paper. As soon as you recog-
nize the third character, put the first on paper, and so on. By constant




LEARNING INTERNATIONAL MORSE CHARACTERS 10-12

practice you will find yourself able to carry several characters in your
head at a time, and, in the case of plain language, you will carry whole
words and simple phrases. When copying plain language, you must
be especially careful not to be guided by the sense of what you are
copying, as this will cause you to anticipate words that may not
follow. It is correct to read what you are copying (in the case of
plain language), but you must not copy ahead.,

Secrion 111

LEARNING INTERNATIONAL MORSE CHARACTERS—
TAPE METHOD

Paragraph
General .. - ocavoininaa T B G o I s 5 i B i B S S i AR e 11
Tape method receiving lesson 1_______ _________________________________ 12
Tape method receiving lesson 2_ o ___ 13
Tape method receiving lesson 3______ e e S S A 14
Tape method receiving lesson 4 . oo 15
Tape method receiving lesson 6_____ __ __ ______ ___ o eao 16

11. General.—a. Recording by hand (letter printing) and by use
of the typewriter (“mill’’) are both important. The Army system of
lettering is specified in the following lessons. Touch typing is covered
in appendix III of this manual. Your practice in copying on the mill
may be alternated with practice in copying by hand. You must first
qualify on each lesson by hand before qualifying on the mill.

b. The combinations of letters used for the following lessons are
based on the positions of typewriter keys and on the fingers used in
typing the particular letters by the touch system. Other combina-
tions may be made, to be used according to the method indicated.

¢. Definitions—(1) Character—a letter of the alphabet, a punctua-
tion mark, or an Arabic numeral.

(2) Character sound—the sound, consisting of one or more elements,
which represents a character.

(3) Phonetic name—the word spoken to represent a character so
that it is certain to be understood.

12. Tape method receiving lesson 1.—a. Objective.—To teach
the character sounds of the characters F, G, H, M, J, R, and U and
the correct methods of recording them.

b. Information.—The elements of the character sound are short
sounds (dit) and long sounds (dah). The dah is three times as long
as the dit. The sounds making up a single character are separated by
a silent space equal to the length of one short sound (dit). The

b



12 SBIGNAL CORPS

characters included in this lesson, together with the phonetic name,
character sound, and army lettering of each are shown as follows:

Characler Phonetic name Characler sound  Army letlering

F Fox - dididahdit ,F

G George dahdahdit G.:

H How didididit H’

M Mike dahdah M}

J Jig didahdahdah J

R Roger didahdit EJ E
U Uncle dididah I_r E

c. Directions.—(1) Listen to the sounds and record the characters
you recognize.

(2) If re::urdmg by lettering, letter each character as shown, ma,kmg
the strokes in the direction indicated and in the order in which they
are numbered. Satisfactory copy consists of five 5-character groups
ser line correctly printed without write-overs.

LEFT HAND RIGHT HAND

RIBROMN
REY

( SPACE BAR )
TL-1973

F1aURE 2.—Keyboard chart for typewriter M C-88. (The small number above each key Indicates the finger
of the left or right hand to be nsed on that key. The typewriter M C-88 differs from standard business
typewriters in two respecta: all the charascters of the alphabet print as capitals, and there is a separate key
for the numeral “1." If a standard machine is used for International Morse character transcription, the
student must learn merely to use the small letter 1" to Indiecate the numeral **1""; otherwise the finger
positions are the same, The shift key 18 locked in the “cap’" position, shifting to lower case for numerals.)




LEARNING INTERNATIONAL MORSE CHARACTERS 12-13

(3) If recording by typewriter, use only the first finger of each hand
to type the characters of lesson 1 as shown on the keyboard chart in
figure 2. Satisfactory copy consists of ten 5-character groups per
line with two space-bar spaces between the fifth and sixth groups
and no strike-overs.

(4) When you have recorded satisfactorily 100 consecutive char-
acters without error, you will be advanced to lesson 2.

13. Tape method receiving lesson 2.—a. Objective.—To teach
the character sounds of the characters B, D, K, N, T, V, and Y and
the correct methods of recording them.

b. Information.

Character Phonetic name Character sound Army leltering
B Baker dahdididit ,B
D Dog dahdidit D
Ki - dahdidah
K ing ahdida 'K
N Nan dahdit '
4 Tare dah T’
Fol
A Victor - didididah V 3
N
Y Yoke dahdidahdah Y’ E
z

¢. Directions,—(1) Listen to the sounds and record the characters
that you recognize,

(2) If recording by lettering, letter each character as illustrated,
making the strokes in the directions indicated and in the order in
which they are numbered. Satisfactory copy consists of five 5-
character groups per line correctly printed without write-overs.

(3) If recording by typewriter, use only the first and second fingers
of each hand for the characters of lesson 2 as shown on the keyboard
chart in figure 2. Satisfactory copy consists of ten 5-character groups
per line with two space-bar spaces between the fifth and sixth groups
and no strike-overs.

(4) When you have recorded satisfactorily 100 consecutive char-
acters without error, you will be advanced to lesson 3.
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14. Tape method receiving lesson 3.—a. Objective.—To teach
the character sounds of the characters C, E, I, L, O, S, and W and the
correct methods of recording them.

b. Information.

Character Phonelic name Eharacter sound Army leltering

C Charlie dahdidahdit >

E Easy dit E

L Item didit L

L Love didahdidit L

0 Oboe dahdahdah O

S Sugar dididit S i
o : r

W William didahdah W &

e. Directions.—(1) Listen to the sounds and record the characters

" by lettering, letter each character as illustrated,
¢ In the directions indicated and in the order in
wmbered. Satisfactory copy consists of five 5-
er line correctly printed without write-overs.

by typewriter, use only the second and third fingers
1e characters of lesson 3 as shown on the keyboard
Satisfactory copy consists of ten 5-character groups
sjpace-bar spaces between the fifth and sixth groups

wave recorded satisfactorily 100 consecutive char-
or, you will be advanced to lesson 4.

UMIVERSITY OF CALIFORMIA




LEARNING INTERNATIONAL MORSE CHARACTERS 15-18

16. Tape method receiving lesson 4.—a. Objective.—To teach
the character sounds of the characters A, P, Q, X, Z, 4, and 5 and
the correct methods of recording them,

b. Information.

Character Phonetic name Character sound Army lettering

A Able didah . A\,

P Poter didahdahdit P

Q Queen dahdahdidah Q

X Xray dahdididah X}

Z Zebra dehdahdidit pord

4 Fo-wer dididididah 4E
5 Fi-yiv dididididit 5’ §

e. Directions.—(1) Listen to the sounds and record the characters
you recognize.

(2) If recording by lettering, letter each character as illustrated,
making the strokes in the directions indicated and in the order in
which they are numbered. Satisfactory copy consists of five 5-char-
acter groups per line correctly printed without write-overs,

(3) If recording by typewriter use only the firsi, third, and fourth
fingers of each hand for the characters of lesson 4 as shown on the
keyboard chart in figure 2. Satisfactory copy consists of ten 5-char-
acter groups per line with two space-bar spaces between the fifth and
sixth groups and no strike-overs.

(4) When you have recorded satisfactorily 100 consecutive char-
acters without error, you will be advanced to lesson 5.

16. Tape method receiving lesson b.—a. Objective.—To teach
the character sounds of the characters 1, 2, 3, 6, 7, 8, 9, and # and the
correct methods of recording them.

525112°—43— 2 L
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b. Information.

Character

1

2

9

0

Phonetic name Characler sound Army letlering
Wun didahdahdakidab _,L
Too dididahdahdah 2

” Thuhares didididahdsh 3
3 ¥
Six dahdidididit 6
Seven dahdahdididit 7
Ate dahdahdahdidit 8'
-~ dahdahdshdahdit () %
Zart AakdabdanaandaN g 3

e. Directions.— (1) Listen to the sounds and record the characters

you recognize.

(2) If recording by lettering, letter each character as shown, making

:he direction indicated and in the order in which they
Satisfactory copy consists of five 5-character groups
ly printed without write-overs.
'8 but the first finger of the left hand are used in typing
's. Use the proper finger of the proper hand for each
wwn on the keyboard chart in figure 2. Satisfactory
f ten 5-character groups per line with two space-bar
the fifth and sixth groups and no strike-overs.
»u have recorded satistactorily 100 consecutive char-
error, you will be ready to start practice to increase
receiving all International Morse characters. Your
1 section IV,

Section IV

INTERNATIONAL MORSE CHARACTERS—
RECORD METHOD

Paragraph
____________________________________________________ 17
onIving leawom ¥ i r R e e R e e e 18
weeiving lesson 2 o e ——————— 19
SRV TOMBOEE T - i s i o o e e S e s S i 20
eivIng IRaNON & e e e e bR R S e 21
A e S LS S e el et 22
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LEARNING INTERNATIONAL MORSE CHARACTERS 17-18

17. General.—a. Recording by hand (letter printing) and by use
of the typewriter are both important. The army system of lettering
is specified in the following lessons. Touch typing is covered in
appendix 111 of this manual. You will be required to qualify by hand
before taking up the typewriter.

b. The combinations of letters used for the following lessons are
based on the positions of typewriter keys and on the fingers used in
typing the particular letters by the touch system. Other combina-
tions may be made, to be used according to the method indicated.

c. Definitions.—(1) Character—a letter of the alphabet, a punctua-
tion mark, or an Arabic numeral.

(2) Character sound—the sound, consisting of one or more elements,
which represents a character.

(3) Phonetic name—the word spoken to represent a character so
that the character is certain to be understood.

18. Record method receiving lesson 1l.—a. Objective.—To teach
the character sounds of the characters ¥, G, H, M, J, R, and U and
the correct methods of recording them.

b. Information.—The elements of the character sound are short
sounds (dit) and long sounds (dah). The dah is three $imes as long
as the dit. The elements making up a single character sound are
separated by very short but uniform silent spaces. The characters
included in this lesson, together with the phonetic name, character
sound, and Army lettering of each are shown as follows:

Characier Phonetic name Character sound ~ Army leltering

F Fox dididahdit F

G George dahdahdit G’

H How didididit H’

M Mike dahdah M

J Jig didahdahdah T

R Roger didahdit Q E
U Uncle dididah Lf g

¢. In the record method of learning International Morse characters
you will first hear the character sound representing a character; then
after a 3-second pause, a voice will announce its phonetic name.
Since each lesson consists of only seven or eight characters, each

11



18 SIGNAL CORPS

character is repeated many times during the lesson. Through this
repetition you will learn to associate each character sound with its
phonetic name. |

d. Directions.—(1) Listen to the sounds and record the characters
you recognize.

(2) Letter each character as shown, making the strokes in the
direction indicated and in the order in which they are numbered.

(3) After you have heard the various character sounds several
times you will be able to check to see how well you are learning your
lesson. To obtain this check you will keep a box score on yourself.
A portion of this box score form is here reproduced:

J— l ey

I | h L i

TL-5i44-1

Use it in the following way:—When you hear a character sound, try
to think what character it represents. If you identify it, print it in
the upper left-hand square. Three seconds after the character
sound is heard, a voice will announce its phonetic name. Let us
suppose you thought the sound was Fox (dididahdit). You would
print the letter F in your first square as shown:

=

: — . I

TL-Sitd-2

If the voice says, ‘“Fox,” you will know you correctly identified the
sound, so you leave the space blank immediately below F.
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Now you hear the next sound and you think it is George. Print G

in the second space in the top row as shown:

FIG| |

TL-5r144-3

The voice, however, announces that the sound was not George, but
Roger, So you print R underneath G as shown:

FIG
R

lh-SIE -5

Let us suppose that when the next sound is heard you are unable to
identify it. You will then make a check mark in the third space
as shown:

-

Y%

e

| —

G
=

1

FTL=S/4k4-5

The voice announces that the sound was Roger, so you print R

underneath your check mark as shown:

F

r

l

G
=

v
=

|

13

TL-S)¥g -7
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You think the next sound is Mike and print M in the fourth square.
The voice says the sound was Mike, so you leave the fourth lower
space blank and your box score looks like this:

FIGLIM
=

You identify the next sound as Unecle and print U in the fifth upper
square. The voice says the letter is Uncle, so you leave the lower
space blank and yvour box score looks like this: |

F1GIVIMIU
R R

Part of the time you will hear two character sounds grouped together
such as dahdah didahdit (Mike Roger.) You will record them in your
box score in the usual way, using an upper square for each character.
Continue to fill out your score card until the lesson is finished. Then
by looking at the lower row of squares you can tell which character
sounds are giving you trouble. Practice these sounds by speaking
them, using dits for short sounds and dahs for long sounds. When
you are where you won't disturb anyone, practice whistling the sounds
in a low tone. This is particularly good practice, since the whistle
resembles the sound you will hear in your head phones when you begin
copying radio messages. A similar check will be made after each
lesson. When you have recorded satisfactorily 100 consecutive char-
acters without error, you will be advanced to lesson 2.

19. Record method receiving lesson 2.—a. Objective.—To teach
the character sounds of the characters B, D, K, N, T, V, and Y and
the correct methods of recording them,

FL- St =8

. )
i
TL-5144 -4

14



LEARNING IHTERN&TI{].HJ&L MORSE CHARACTERS 19-20

b. Information.

Character Phonetic name Character sound Army lettering

B Baker dahdididit B

D Dog dahdidit D
K King dahdidah K
N Nan dahdit N
T Tare " dah T

' Victor didididab \V4 N

b

,

Y Yoke dahdidahdah Y, R

¢. Directions.—(1) Listen to the sounds and record the characters
you recognize. The phonetic name of the character will be announced
three seconds after you hear the character sound.

(2) Letter each character as shown, making the strokes in the
directions indicated and in the order in which they are numbered.
Use the box score method you used in lesson 1.

(3) When you have recorded satisfactorily 100 consecutive charac-
ters without error, you will be advanced to lesson 3.

20. Record method receiving lesson 3.—a. Objective.—To teach
the character sounds of the characters C, E, 1, L, O, 5, and W and the
correct method of recording them.

b. Information.
Character Phonetic name Character sound  Army lettering
C Charlie dahdidahdit C,
E Easy dit E"‘,
I Item didit j
L Love didahdidit »
0 Oboe dahdahdah O
o
i Sugar dididit S E
w William didahdah W ‘E

15



20-22 SIGNAL CORPS

¢. Directions.— (1) Listen to the sounds and record the characters
you recognize. The phonetic name of the character will be an-
nounced three seconds after you hear the character sound.

(2) Letter each character as shown, making the strokes in the direc-
tions indicated and in the order in which they are numbered. Use
the box score method you have used in previous lessons.

(3) When you have recorded satisfactorily 100 consecutive char-
acters without error, you will be advanced to lesson 4.

21. Record method receiving lesson 4.—a. Objective.—To teach
the character sounds of the characters A, P, Q, X, Z, 4, and 5 and the
correct methods of recording them.,

b. Information.

Character Phonetic name Character sound Army lettering
A Able didah A
p Peter didahdahdit P
Q Queen dahdahdidah Q:
X Xray dahdididah Xr
i/ Zebra dahdahdidit Z"
9
4 Fo- dididididah N
0-wer 1d1d1d1 4,,5;
5 Fi-yiv dididididit 5" E

¢. Directions.—(1) Listen to the sounds and record the characters
you recognize. The phonetic name of the character will be announced
three seconds after you hear the character sound.

(2) Letter each character as shown, making the strokes in the
directions indicated and in the order in which they are numbered.
Use the box score method you have used in previous lessons.

(3) When you have recorded satisfactorily 100 consecutive char-
acters without error, you will be advanced to lesson 5.

22. Record method receiving lesson b.—a. Objective.—To teach
the character sound of the characters 1, 2, 3, 6, 7, 8, 9, and @ and the
correct methods of recording them.

16




LEARNING INTERNATIONAL MORSE CHARACTERS 22-23

b. Information.
Character Phonetic name Character sound Army lettering
1 Wun didshdshdahdah |
2 Too dididahdahdah 2
3 Thub-ree didididahdah 3
f
6 Six dahdidididit 6
7 Seven dahdahdididit P4
: Ate dahdahdshdidit &'
9 Niner dahdahdahdshdit §
2
) Zero dahdahdahdahdah g N

¢. Directions.—(1) Listen to the sounds and record the characters
you recognize. The phonetic name of the character will be an-
nounced three seconds after you hear the character sound.

(2) Letter each character as shown, making the strokes in the
direction indicated and in the order in which they are numbered.
Use the box score method you have used in previous lessons.

(3) When you have recorded satisfactorily 100 consecutive char-
acters without error, you will be ready to proceed to section V, to
practice to increase your speed.

SEcTioN V

PRACTICE TO INCREASE SPEED

FParagraph
Bpaed- anRlBeatlons:. ouu s nns nn e L L s e s e e 23
Visual signaling _ _ _ _ _ _ _ _ _ 24

23. Speed qualifications.—a. You will begin practice to attain
speed after you have learned the characters and passed all lessons in
section III or section IV. The character will still be the ‘““20-word
character’” but the space between characters will be shorter than that
used while you were learning them.

b. Copy 5 groups to the line if copying by hand, and 10 groups to
the line with 2 space-bar spaces between the fifth and sixth groups if
copying on the typewriter (‘‘mill”).

525112°—48— —38 17



23-24 SIGNAL CORPS

¢. Qualifying speeds are normally 5, 7, 10, 12, 15, 20, 25, 30, and 35
words per minute. At speeds 5 and 7 words per minute, the charac-
ters are normally evenly spaced. At 10 words per minute the charac-
ters are normally transmitted in groups of 5, to teach you to recognize
the groups. At 12 words per minute and higher speeds, the copy will
normally be in the form of messages, either tactical messages or War
Department messages. Fixed station operators will use the War
Department messages and all others will use the tactical messages.

d. To qualify at speeds up to and including 10 words per minute
vou must copy 100 consecutive characters without write-overs or
strike-overs. As soon as you have qualified at a speed you will start
copying at the next higher speed. You must qualify at 10 words by
hand copying before you will be allowed to try to qualify with the
typewriter.

e. Qualification requirements for speeds of 12 words per minute
and higher require copying of the following without error, write-over
or strike-over:

(1) Passing requirements for fixed-station operators:—

Total minimum number

Messages of lext words or code
Speed required groups
15 3 45 or more
20 3 60 or more
25 3 75 or more
30 3 30 or moie

(2) Passing requirements for high-speed and low-speed operators:

Total minimum number
of text words or code

Speed Messages required groups

15 3 45 or more
20 3 60 or more
25 3 75 or more

f. You will be required to copy traffic at 12, 15, 20, 25, 30, and 35
words per minute through interference composed of background noise
and an interfering signal.

24. Visual signaling.—After passing twelve words per minute
you will be given instructions in reading blinker signals. You will
work in pairs, alternating between calling the letters as they are
flashed from the blinker and writing them down as your partner reads
them. You will continue practice until you are able to read the
blinker at a speed of 10 words per minute.
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Sectrion VI

LEARNING TO SEND

Paragraph

i IDToTInRHON 0D BoINE o cvvin e s e e e e e e e A 25
Elvat-pending exeroibe.. o s e e e e e Sh L S A S e 26
Second sending exercise . _ o o o oo e e e e e e 27
Semiautomatic telegraph key . _ _ _ e e 28

26. Information on sending.—a. Practice in transmitting with
the telegraph key will begin either while you are working on lesson 1
or immediately after you have completed lesson 1. Approximately
one-third of your time will be devoted to sending practice, with the
object of bringing your sending speed to at least ten words per minute
by the time you have passed the twelve word per minute receiving test.
Sending practice will be arranged so that the slower student’s work
can be supervised by instructors or by students who are sufficiently
proficient In receiving to recognize and correct transmitting errors.
You should transmit at least once a week to a recorder-reproducer (if
available) after you have reached a speed of five to seven words per
minute, making a two-minute record of your transmission. To pass
the test you must receive the transmission at the same speed without
error.

b. Radio operators can receive well only if sending (transmitting)
is properly accomplished. Hence, good sending is just as important
as good receiving. Bad habits formed when learning to send will stick
to you throughout your career. Thus, it is very important to begin
your sending practice in a correct manner.

¢. The key must be properly adjusted and the contacts correctly
spaced before you begin to transmit. The spring tension (coiled
spring) on any key must be adapted to the individual. The spring
adjusting screw (fig. 3) controls this tension. If you have trouble in
forming dits or dahs, change the spring tension until you are able to
send both elements easily. Too much tension is usually indicated by
dahs that are too short, irregular and long spacing between characters,
and ‘‘dit skipping.”” Your sending will tend to be irregular if the spring
tension is too weak. This will run your characters together, making
dits too long and spacing of short and irregular duration. Sufficient
adjustment is possible on any key so that anyone can make the action
of the key suitable for his own use. Contacts which are spaced too
closely together will have the same effect on the characters as insuffi-
cient spring tension. If the spacing is too great, an effect, the same as
that of strong spring tension, may result. The contacts usually should
be spaced approximately the thickness of a postcard. This spacing
applies to everyone using a key. The screw for adjusting the gap
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between the contact points is at the rear of the key lever, and is
called the adjusting screw. The contacts must be alined properly and
the key lever must be free to move, with no side play. The trunnion

1}
! t Block
Spring Ten
Lock Nuj won Screw
Sase. & Spring
Metollic 5 fr Lever
ey Li
cls
TL-4400

Frausg 3.—Hand key.

screws adjust this side play and aline the contact points. Particular

care should be taken to see that the pivot points are clean and free
from dust. Dirty pivot points will result in a seratchy signal.

d. Sending on the telegraph key is accomplished principally by the

._I/

/ |

S/de view

TL=-1074
FigurEe 4.—Correct position of fingers on key.

muscles of the forearm. The wrist and fingers should be loose always.
¢. With the foregoing in mind at all times, place the elbow on the
table at such a distance from the key that the fingers will curve as

Eﬂ 1
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illustrated in figure 4 (side view). Your first two fingers should rest
on top of the key button as shown. Your thumb should be alongside
the key button. Your third and fourth fingers should be allowed to
curve under the palm of the hand without tension or rigidity. The
palm of your hand should face the table. Your forearm, wrist, and
fingers should be slightly arched, the fingers curved, not straight.

f. After the arm, wrist, and fingers have been placed as described
above, check their positions. See that—

(1) Your elbow (not the forearm) rests on the table.

(2) There is space under your forearm and wrist.

(3) Your fingers are curved and flexible, not straight or stiff.

(4) The finger ends (pads) of your first and second fingers rest on
top of the button near the back edge as shown in figure 4.

(5) Your thumb is on the edge of the button, resting very lightly
against it but not grasping .

g. Now, with your fingers, wrist, and arm in the position described,
press down the key button by a strawght downward motion of the
forearm. Your elbow stays in place. Your wrist acts as a hinge.
Your fingers are flexed—do not let them be stiff. Now when the key
has made contact, release the pressure on the button and let the spring
bring the key back to the up position. Next, try making dits at the
rate of one every second, making sure that the key goes down each time
for a distinet dit. Do not allow your fingers to act independently.
They merely take part in the coordinated actions of your forearm,
wrist, and hand, most of the work being done by the larger muscles
of the forearm and upper arm. Continuous independent use of the
fingers in sending will cause muscular fatigue and will ultimately
result in a “glass arm’’—complete loss of muscular action in the arm
concerned

h. When sure that your key is adjusted properly, that your forearm
18 moving straight up and down, that your wrist is loose and operating
like a hinge, and that fingers are flexible, begin your first exercise in
sending.

26. First sending exercise.—Take the correct position for send-
ing. Sit square with the table. Check your forearm, wrist, and
fingers. Be sure they are flexible. Then begin making dits at the
rate of about 100 per minute. Continue this during your sending
period. Do not make anything but dits. Try making the dits faster
as you feel your muscles limbering up. Do not permit your practice
to be erratic—send smoothly. Constantly try to make the spaces
between dits equal. If you go faster than you should, the results will
check you, as your sending will be rough (unequal and not rhythmic)
and your sending may ‘“‘stutter.”” Continue the first exercise until
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you can send 30 dits in one group smoothly in about 10 seconds. Have
your practice checked by an instructor before going to the second
exercise.

27. Second sending exercise.—a. Make a few groups of 30 dits
each to check your position. Then begin making the character didi-
didah. Make the dits at the same rate you used at the end of the first
exercise. Make the same space between the third dit and the following
dah as you make between the preceding dits. Hold the key down for
the dah a time equal to three dits. Begin making the character sound
didididah at the rate of about 35 complete characters per minute,
Remember to keep your wrist and fingers flexible; doing so will help
you to become a good sending operator. Frequently lift your fingers
from the keys and drop your wrist loosely back and forth 15 or 20
times, letting your fingers and wrist relax entirely during the exercise.
Get the feel of this relaxed condition and maintain i1t when taking your
position at the key. Continue sending V’s until you can send 20
consecutive characters smoothly in 35 seconds. When this has been
attained, ask the instructor to check your transmission. If 1t 1s
satisfactory, you will be advanced to the practice of transmission of
the material included in section VII.

b. Samples of recorded transmissions—A study of the following
samples of recorded transmissions should help you develop correct
spacing.

J o H N B R O w N
rL-44Q1

FilauRre 5.

(1) The transmission illustrated in figure 5 was made by machine.
Notice the perfect relationship of dits and dahs, spacing between dits,
dahs, letters, and words.

J 0 H N B R O W N
TL-4492

Fiaure 8.

(2) The transmission illustrated in figure 6 was made by an ex-
perienced operator using a regular hand key. Notice the near machine
perfection.
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J - 0 H N B R O W N
TL-4493

FiGure 7.

(3) The transmission illustrated in figure 7 was made with a very
small contact space and tight spring. Most of the characters are
unreadable. The letters under the tape show what was intended to
be transmitted.

J L H N B R 0 W N
TL-4494

FiGUuRE 8.

(4) The transmission illustrated in figure 8 was made with a wide
gap between contacts and with the use of normal spring pressure.
The characters are unreadable. Notice how the dahs are split. This
was caused by the key bouncing between contacts.

28. Semiautomatic telegraph key.—a. Use.—The semiauto-
matic telegraph key (commonly known to operators as a ““bug’) is
used chiefly in fixed stations where the operator is called upon for
continuous sending over comparatively long periods of time.

Ficugrk 9.—Semiautomatic key (“bug'"). -

b. Operation.—In sending with the bug, the hand is placed in such a
position that the thumb presses the dit paddle to the right and the
index finger presses the knob to the left (right-handed -operator).
Dits are sent with the thumb against the paddle. As long as the
paddle is held to the right the key sends dits. When the thumb pres-
sure 1s released, the dits stop. Thus, one dit or many can be sent.

28
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28 SIGNAL CORPS

Dahs are sent by pressing the knob of the key to the left with the
index finger. Each dah must be sent individually. Motion of the
arm and hand in sending with the bug is horizontal, with the pivot at
the wrist. Best operation is obtained when the key is adjusted for
sending unbiased signals (dits and spaces of equal length). "By observ-
ing the following instructions, a bug can be adjusted so that it will
vibrate long enough to make 25 or more dits before stopping. The
first 12 or 15 will be practically perfect (dits and spaces equal).

DEADENTR FOR STOPPING
VIBRATION oF BEID P ¥

—— CPEN-CLOSE KXY
LEVER TENSRON

DEADENTR WEIGHT EFY cokd y 1P AIUSTING SCEEW
1; / ADSTING SCRFW O CORMEC TIONS o
B/ YEIGAT FOR BIGULATING - 'ﬂ'?}m
: ; SPEED OF OTS NTCATICT s i AN SPRF
Wy WEGHT ALISTING SFENG LocewiT : WH COWTACT BV
= O» LOCENUT DT GAWTAT |, L .
,' A0 5 - 1--' ==
e T o g ;__( jrﬂrmam:
m—, g '__'-5'_'._‘ 5 P I |
"RETRACTIVE P26 orraicmy ekt = -]
=
{ Sty i -
@ : 0T LOCENUT
=/ | DaH LOCENDT
- T ONTICT — DA CONTRCT
. T TACT o FRONT STOP SCREW ADIUSTING SCREW

QEETRACTIVE ANUSTING Scorw
FEONT STOP SCREW
~. VERTICAL VIEW OF I

OF KEV EE'[_LM'EH_EE":!-& o

M e

ity
v INCH CLEARANCE —

FicUvrE 10.—Detail of mmipumm&tic telegraph key.

¢. Inspection.—Before attempting to adjust the bug or when the
receiving operator complains of unsatisfactory signals, the bug should
be examined for mechanical or electrical defects. First, see that both
the dit and dah contacts are clean, in alinement, and with the faces
parallel. Second, see that the lever pivoting screw is loose enough to
permit free movement of the lever. If the lever pivoting screw is
too loose, signals will sound unsteady. Third, examine all supporting
parts for rigidity. Fourth, make certain that all stop screws and lock-

nuts are tight. Fifth, look over the cord and plug for possible short
circuit or loose connections.

d. Adjustment.—After inspecting the key, adjust it in the following
manner:

(1) Place the key on a level surface.

(2) Adjust the back stop serew until the reed lightly touches the
deadener, and then tighten the locknut.

(3) Adjust the front stop serew until the separation between the
end of this screw and the lever is approximately 0.015 inch, and then
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tighten the locknut. A separation greater than 0.015 inch is permis-
gible if the operator prefers more lever movement.

(4) Operate the lever to the right. €arefully hold the lever in this
position and stop the vibration of the reed. The next adjustment is
very important and determines whether the dits will be too heavy,
too light, or perfect. Adjust the dit contact, adjusting screw until
the dit contacts just meet. It is necessary tha4 this adjustment be
made without flexing the contact spring. Without disturbing the
adjustment, tighten the locknut on the clit contact adjusting screw.
Recheck the adjustment.

(5) In case the dits are too fast, move the weight located on
the reed in the direction of the deadener. If the dits are too slow,
move the same weight in the opposite direction. Keys equipped with
two weights should have one weight nearer the outer end of the reed.

(6) Adjust the dah contact adjusting screw to about 0.010-inch
clearance.

(7) Adjust the dit retractive and dah tension springs for the most
comfortable operation.

¢. Cautions.—Do not readjust the dit contact adjusting screw unless
a complaint is received or unless you know definitely that your dits
are too heavy or too light. When the bug is correctly adjusted, never
change the back stop screw adjustment. It should not be necessary
to change the front stop screw adjustment. If the locknut on the
front stop screw should work loose, it will be necessary to readjust
the dit contact adjusting screw. Do not have the dah contact ad-
justing screw so close that the dah contacts remain shorted.

f. Permissible changes.—The following permissible changes will not
throw the bug out of proper adjustment: first, a change in the posi-
tion of the weight for the speed of dits; second, a change in the tension
of the retractive and dah springs to suit the individual’s requirements

Section VII
PRACTICE MATERIAL FOR SENDING

Paragraph
Code groups, exercises 1 to 54, ineclusive_ ____ __ __ o ______. 29
Clear English text, exercises 55 to 58, inclusive._ . _ . _ oo 30
Tactical net traffic, exercises 59 to 78, inclusive_______ ________________ Swse gL
War Department net traffic, exercises 79 to 87, mnluawe .................. 32

NOTER

1. Exercises 1 to 24, inclusive, furnish material for sending practice based upon
receiving lessons 1 to 5.

2: Exercises 25 to 39, inclusive, furnish mixed code groups for sending practice
at any desired speed.
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3. Exercises 40 to 54, inclugive, furnish unmixed code groups for sending practice
at any desired speed.

4. Exercises 55 to 58, inclusive, furnish clear text material, to be sent at any
desired speed. Number of words per line and total number of words in exercise
are indicated.

5. Exercises 59 to 78, inclusive, represent traffic handled in field radio nets.
This traffic may be transmitted at any desired speed.

6. Exercises 79 to 87, inclusive, represent traffic handled in War Department
nets.

29. Code groups, exercises (1 to 54, inclusive).—a. Exrercises 1
to 3.—The 275 characters in exercise 1 consist of a gradually cumu-
lated presentation of the seven characters in paragraphs 12 and 18,
lesson 1. The 189 characters in each of the exercises 2 and 3 consist

of nine sequences, each of which is made up of three sets of the seven
characters in lesson 1 arranged in random order.

FFFFF
HHHHH
GFFHG
GFFHH
FMFMF
MHHFM
FRFRF
RMMHF
MHHJM
JUJUJ
GUMHH

REMGJH
HFMRG
RUMHF
MGJRER
HUFRF
GUJJH
HRFUG
GFGHM

HFHFM
HGMFR
MJRUH
GUMGH
UHFUG
JGJIJUG
FUFMJ
FHGGTU

aaaaa
FHFHF
JIJIJJJ
HJFHG
GMGMG
GMGHF
GRGRG
JFGRJ
TUUUUU
MUMUM
HIJRJF

JMGHF
RFJIMM
JGMUG
JUGFR
MRGFTU
FGGEREM
MMJRTU
UJGUH

GURGF
TUMRRH
RJFRPF
JIJGRJ
UMJUPF
RMMRTU
HMUHH
GERMJ

Frercize 1

FGFGPF
GHGHG
FJFJF
GHFGJ
HMHMH
GHJMJ
HEHRH
RBFGJ
FUFUF
RURTR
UJIJMHTU

Frercise 2

MUHRG
HRJIGU
GRUJTU
GMGMU
FMMJ H
RIMHG
MJUFG
TRRH

FErercise 8

GRJUM
GFJGM
UGHHF
GHGUF
MHRHR
HFMFH
MRJGU
MR UH

26

FFGGF
GHHFG
GJGJIG
HFGQGJJ
JMJIMJ
JHFFG
JRIRJ
GJGFH
GUGUG
FURJR
JFUMG

JUFFU
UHFHF
FGHHR
JUMJH
HFGJR
UMFFH
RFHJJ

JRJUM
UFGFH
MURFM
RIJMEBJ

RERMHGF

JGRHTU
RGRFH

FGGFG
GHHFF
HJHJH
MMMMM
MJFJG
EREERR
MEMERM
FGMHR
HUHUH
GGRHM
RFGMF

RJGFU
MJRHJ
HUMMPF
RGHFJ
THUJR
TRJHG
MFMFBR

HJIJUH
JGMUM
HJRUF
FEMHM
GUJFG
FJJFQ
FUMJ J
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b. Exercises 4 to 6.—The 275 characters in exercise 4 consist of a
gradually cumulated presentation of the seven characters in para-
graphs 13 and 19, lesson 2. The 189 characters in each of exercises
5 and 6 consist of nine sequences, each of which is made up of three
sets of the seven characters in lesson 2 arranged in random order.,

BBEBB
EEKEKEK
BEBDD
DENBEK
BTBTB

NTNET.

BVBVE
NVNEN
BNBVN
NYNYN
EBYVN

NYETYV
TVNEB
TBDEK
TTEVT
VENDB
DTEKB
VYIDTV
TVETYT

YEBDY
BNREB
TYEKEN
EBTTN
EVDBD
TTTDK
ETDVEB
BTVDK

DDDDD
BEBEB
NNNNN
BENDEK
DTDTD
BNTBN
DVDVD
KEVDTEK
TIYYY
TYTYT
YEVEN

BTDEKY
DTEBN
BYNTN
VVETYVY
VBEEEY
NTBYV
BTYDT
VNDBN

BETDN
VINEKEYV
TDVNY
ITTDEY
DENNYV
NVDEY
NTBEYV
DVENTY

FExercise 4

BDBDB
DEDED
BNBNB
BEEDN
ETETEK
NBDED
EVEVE
VETTBSB
BYBYB
VIVYYV
DTDBEK

Exercise &

YVETD
DVNTYV
DYYBD
EDTVY
NYTDD
DVDND
YTEENB
EBTY

FErercise 6

YEBDYV
ENDYT
BTNBB
YNTVE
TTYYB
YTYENBB
NYDTY
BYTK

27

DEBDB
BDEBEK
DNDND
NDBDN
NTNTN
EDDTB
NVNVN
EDTBD
DYDYD
YNTYK
TBETDE

NDNBYV
DTVTEK
NYDIYIN
TDTYN
BNEEKT
NVBYK
NEVDN

NTYVN
YDVVE
IVDYK
TVDNY
BVVEN
TVEYV
DNENB

DBEDBD
DEBED
ENENK
TTTTT
EDTBK
VVvVvVvyvy
TVTVT
TDBVD
EYEYK
VEDNY
TVNDV

BEYYBEB
DBVVN
NBEBED
TEBEN
TEVVN
YTBND
DBETK

TDVTT
DDYEBEK
VDNNYV
NTEEBB
BDEDY
NDYVE
NDVYT
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c. Erercises 7 to 9.—The 210 characters in each exercise consist of
five sequences, each of which is made up of three sets of the fourteen
characters in lessons 1 and 2 arranged in random order.

GUJUM
MVFEFJR
JEBUR
TMTHG
RVUYTU
NGMHN
GDEBEDJ

BTHVE
NHFUF

UBNFM
DHEGBEB
DFETUT
YGJHR
NVEYBEB
GGVTH
NFURF
HFRFN
EYNYTM

UJMEKD
RBIVF
NTFEJ
HYDUG
FYJFY
UGDRN
EDVTY
DYVBG
BTHJD

TMREDB
RHDGEK
TUYNUY
DEVEY
HDUBD
HDEKFR
NVYRT
YNEUM
TBVGY

DHUJN
VYIMJJ
RBVRYV
EDJNB
BRMENB
FYBED
YMDEYV
EDMTTU
UJFUV

HBERNY
MNTYB
NERHM
JUBMB
RNDGN
GHFMBE
TUMJJ
HHRMB
RYTMU

Frercise 7

DYVNN
VFUTK
TIFGH
NBGGF
MFETYV
JYTUK
FGNRTU
UHVGD

Exercize 8

HUTDM
YRNVY
NYJTM
RJGTH
VYIDMN
MNUJY
BEJGJ

JYGHJ

Frereise 9

GVJUR
NGGFF
HNFEKV
TYREG
EDMFM
YNHRB
FBNTV
RYGFJ

HYGNY
BFEBB
JFHGM
HFEGT
MJEJD
JVBBTU
YHMJT
DRGMD

GEGFR
TVFBH
THMEYV
UJJIGER
FEYHD
REVTH
NRGRG
BRVEN

TEUDYV
EHFTY
YRGJIM
NDBGU
VEMJH
YFEUD
JRYDN
JUEKF

DBTHJ
YVDRPF
MNVDN
BHNMT
YJBRY
FVTEM
JEBRN
FYMJR

EERFT
UFYNM
BGGDU
HUTFPF
TUMVD
MDUHT
BDTGV
HTMDB

MDYTH
BVUDD
RTEGYV
VHEVUB
JETTR
GHMUK
VETVG
FMUNN

d. Ezxercises 10 to 12.—The 275 characters in exercise 10 consist of
a gradually cumulated presentation of the seven characters in para-
graphs 14 and 20, lesson 3. The 189 characters in each of the exercises
11 and 12 consist of nine sequences, each of which is made up of three
sets of the seven characters in lesson 3 arranged in random order.
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Exercizse 10
CCCcCO EEEEE CECEC CECEE CECCE
IIIII CICIC EIEIE EICEE ICCEC
EICII LLLLL CLCLC ELELE ILILI
ELCIC ICLEL LICEI ILECE 00000
COCOC EOQOEOE I0O0IOQOI LOLOL ILOLL
ICILO EIOCO LEOCC ECEOE B8BBBSB
CBECBC EBEBE ISBISI LBLSL O0OBOBO
SECOIL BILOE LCOBO ECELC IESBIO
IBCLE WWWWW CWCWC EWEWE IWIWI
LWLWL OWOWO BWEBWE LIEWC CIECI
OEBEWL WEBOEI OWLES LWCCO IBLSBO

Fxercise 11
ILBCW OIWOC EWSBIL CBOLE ECEOI
EBWIL COBWSB WLIOC ELWEL LIECESB
OWIBE IOWCL OCBLE OIOLW COWIE
BEWIEL BSBCSBSCO WLEIO IBCLI EWSWE
LCOCE LEIWO CWSBLC OBCEI OWLIE
BEEBEEOE WOIIC LELBW IWCOB CLBWC
CILWE LWEOE ECLIO OBILC BWIES
COWOE LBEOW CILI

Ezercise 12
LCBWL OCIESBSB CIOWO LWSBEE ILCOL
WICCI BOISL EWEWS EOCLI LWCLS
OWBOI WBECI EOEIS EWOLC OBWWL
EEBCI ICOLW LWISE OLOCB IOLCE
IWESC IIOLW WOLWE ELOIS BCCBEBE
CEWOEB OEILC LBWES CICOL I1IWEBCL
ICLOE WIBEW BCWIO OELCW BCLWE
LOWOI EIESC LOSI

e. Exercises 13 to 15.—The 189 characters in each exercise consist of
three sequences, each of which is made up of three sets of the 21
characters in lessons 1, 2, and 3 arranged in random order.

Ezrercise 13

HEOEN LSBSYEC UTWFN VENIEBE UTEGCT
EBEGR HCWOB OIRJT MELFG HVEYPF
LDJYM MJIUD VDWOJ YSDVE GYJVG
NMCEE LBEBTN IGMOSBS TUNEBW WDLEKEI
MOCDH HCFRY VRJIT REUUWE LHFFE
EMJET DCHOSBSB GMETY FEMVL UIWIO
UYSHI NENTV CRJLB GVHFN DFCERO
EBJBE DWLYE UWRG
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Irercise 14
LYVOJT MVGNE I1GMLO WCRBJ BEEBREY
pEUEE HOUEE TEWSBY IDYFT WNLIO
HEJHF YHDRW GCFYJ WMLJE LJYSN
ECEND FYOBC EBEBERG TVICO TRFEBR
LEDHY UVWDE UHGHN ITEOM WUGIM
FJTOL TEGVM HYLJE WYRES VFIBT
RBCJG UTRLDN UDHVW DWHBS ONFI1E
IMNCE TUMCEF GYEO
Frercige 16
YMSBD WLUFR BOVGN GSNMC MCFWG
VCERE NTVDY BHIHO LIUFH ILTBJ
KEKTUYE JEOER WJDTM SJTIE YEEBME
JYOLH BMHCPF ITNGY TUTEWJEB OYRHD
WEFNU VIRLG DWOSBSR YEDFG CBLNT
CDDNJ STHEEB CGOSBS0O INUEY NDJTUT
LOYRE RFLEI WUYFV GVGRF MTEJC
IEWKEB ECMHL HMVW

f. Erxercises 16 to 18.—The 275 characters in exercise 16 consist of
a gradually cumulated presentation of the seven characters in para-
graphs 15 and 21, lesson 4. The 189 characters in each of the exer-
cises 17 and 18 consist of nine sequences, each of which is made up of
three sets of the seven characters in lesson 4 arranged in random order.

Exercize 16

AAAAA PPPPP APAFA APPAP PAAPFPA
GaQaQQ AQAQA PQPQP APQPA PQATPQ
APQGQAGQg XXXXX AXAXA PXPXP Q@QXQXg
XAQPX PXQAP APQXQ APAQX ZZZZZ
AZAZA PZPZP QZQZq XZXZX PZAXQ
PXZAQ XZQPA ZAZPX QPQAX 44444
AdA4A P4P 4P Q4Q4Q X4X4X Z 4Z 42
PA4QX 4PAXZ AZAQA ZQXP4 QP 4Z4Q
Z4XPX 55555 ABASA PSHPHP Q5Q5Q
X5XDBX ZBHZSBZ 454564 BHPXZ4 PHPX A4
4 ZAZP 5XQFPA AQbH45 QAXQgQZ Z4AXZ
Frercise 17

X4Q5P 4QZ54 Z5QPA PAZXA XXPZ 4
AABQ4 AZQZQ PXPHDS 4XAA4A05 QPZP 4
ZXQb65 Z4PXX QAAP4 QZZQA A4XFA
4PQZS5 XX5H55HZ XPQADS PQ4QZ 4ZAAP
45660 XX bBAPXZ 4ZQPSH bBHA4QZ XAQAPFP
XAPQX PAZQX Q4b5XZ Z54PA b5 4AZX
BZQPA 454AFP X45ZQg QXPZA XPAFPQ
bQZAA4 b4QXZ FPX5H 4
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Frercise 18

ZPASQ X4PAQ PS5XZA 45ZX4 QQ4PX

Z 554 P 4ZXPA AXZAbD QQPB4 BPZXQ
ZQ5QX AAX4A PZ4AZ ZAQP5H 4X5Z4
P4QXP B5AXQP 4AXQb ZPX5Q B5ZPQ4
ZAX4A Z5Z45 AZPAP XPXXQ 4Q5Q4
AQA4X ZQHXP PZAQS 4P4XA BHZb4P
ZPZQA Q4AbB4 ZXQXX AbBP4A P55XQ
4PA4X BPAQZ ZZQX

g. Erercises 19 to 21 —The 252 characters in each exercise consist of
three sequences, each of which 1s made up of three sets of the 28 charac-
ters in lessons 1, 2, 3, and 4 arranged in random order.

- Ezercise 19

CVCQF RXNIY UDAED XJYHB AHWA4AB

POHEDL bAPIJ BTVZY 0G4N Q Q5T HA4

REJLW BSWEX SNEIM FUOCEKE TTLGZ
FPZMO GRVMSbL SENBR CHZIL DEGZT
FYBJL PLUOW YWD4N MCXOG MPI QW
FDEQG SVOTA V5NAM 5YJEH IGRUE
XRZVT BSBJHFB PC4EKA4 XATUCL YDXLS
ZXSWU BPLDYV JBUPFEPN TVIWG TAGQMD
FH45B FRARGQGQ WGTCM TUTAIJP NFZEKH
N4YX0 BS4EGI HOJEE XKOYEV QBERMB
Z C

Exercise 20

HNRQI N4HGTU NBVGT AUHWX ZCLPYV
XMDLP EEDOC YWJRO 1QCOHBPF 4YBR4

MAKFY UWTSP TVSXN OS5ZJ QEIGK
LBJEZ FDHAW RFWMZ RFNEX QVLSB
FYBUM PSYTE AMJSN AEKEXZI 5HNCO4

THCEG 5HUIYD QARPD E4QHYV TZOoOJT X
S4EQGW GTCLO VLIHD BJPMI DEZMX
AUHVW DASBRYV Y45 B O MHEVH NYJSR
FNCPW QDLNE 5XQ40 ZB4TE GYFZR
TESHY UAQGL ECOIF PCOLE GXIJP
wT

Exercise 21

HBASB EPWGO FZEVA XMLHYE S5HGOE
VZXYD FERSLQ MNSTI QPNEW QIHRN
GCTCV X4ZBP CRJ B4 ODLATI JYUJPF
ULU4W MLTDEK FDYXU UWSJL ETDNGQ
OTPGF BONHC SHROVM QYRIJ IZPVA
MPTQF EUMRA SCZN4 HDYLE XGS54W
LEWSH EGCHX BIJVAI Z4BRF TAVFPA
4H5QE ESHCM TUL4B N TOEYG DIJFY
WXDVBE aaDMYM 4RTNPF KQb5CL ZABCG
IGUWN BZJTI JORPW VLILZOEBE PHSHXX
EK

31
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h. Erercise 22 to 24.—The 355 characters in exercise 22 consist of
- a gradually cumulated presentation of the eight characters in para-
graphs 16 and 22, lesson 5. The 216 characters in each of exercises
23 and 24 consist of nine sequences, each of which is made up of three
sets of the eight characters in lesson 5 arranged in random order.

11111
33333
31323
13636
17171
716832
18181
76323
87183
606086
82027
00000
70707
71826
19328

921786
23810
82087
19327
39791
80373
13736
81328
12779

p3932
796821
20789
93971
70738
37860
p3281
38681
70887

Exrercize 22

22222
13131
66666
28211
27272
17311
28282
21278
00090
79797
63817
19101
BDBO8
00e70

12121
23232
18181
32616
37373
27762
38383
131867
18191
BOBO8
86193
20202
80908
70928

21121
23221
26202
12323
87676

636833.

68686
61832
20202
36081
32017
30303
03832
81700

Exercise 23

16200
389862
23170
13008
07810
870186
916900
08770
38163

89713
B8721
BD308
7602
60382
32728
BBO72
723648
687800

38607
o187
16182
80663
83622
19680
13291
00012
4

Ezercise 24

p6318
18306
19836
87283
23209
18208
219687
7p826
82281

p7826
B7830
27302
80328
12871
pp316
268903
31920
20619

32

18172
30070
700861
612190
p831e
27993
20167
20306
7

21221
11321
36363
T7777
82317
BBBB8
78787
872886
30303
81273
62078
6068086
138286
37616

23809
73037
90182
71769
p1928
82760
20183
868203

Lilirgt P
62163
81906
78600
28173
70876
P3719
91083
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1. Ezercises 25 to 39.—The 216 characters in each exercise consist
of two sequences, each of which 1s made up of three sets of the twenty-
six letters and three sets of the ten numbers arranged together in

random order.

If sent in 14 minutes 24 seconds, the speed is 3 WPM
If sent in 10 minutes 48 seconds, the speed is 4 WPM

If sent in
If sent in
If sent In
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in
If sent in

8 minutes 38 seconds, the speedis 5 WPM
7 minutes 12 seconds, the speed is 6 WPM
6 minutes 10 seconds, the speed is 7 WPM
5 minutes 24 seconds, the speed is 8 WPM
4 minutes 48 seconds, the speed is 9 WPM
4 minutes 19 seconds, the speed is 10 WPM
3 minutes 56 seconds, the speed is 11 WPM
3 minutes 36 seconds, the speed is 12 WFPM
3 minutes 19 seconds, the speed is 13 WPM
3 minutes 5 seconds, the speed is 14 WPM
2 minutes 53 seconds, the speed is 156 WPM
2 minutes 42 seconds, the speed is 16 WPM
2 minutes 32 seconds, the speed is 17 WPM
2 minutes 24 seconds, the speed is 18 WPM
2 minutes 16 seconds, the speed is 19 WP
2 minutes 10 seconds, the speed is 20 WPM
1 minute 44 seconds, the speed is 25 WPM

If sent in 1 minute 26 seconds, the speed is 30 WPM
Exercise 25
POTZS WORTY CI2LZ G148 B V4851
HETYEK IBSEX 1PEVTU EQWDM TQqQOVeé
RENXY BEMDIL cCorT?2 PHS87C OWAF3
NNZHG 9X08JE KEFE37 PAGATF G4Qb66
OLUBU 2DMIXTYT UYZS8B 636A1 dUTEB8Y
TYRPR Q2I0M DETUS8 RPOG1 X98HYV
4T Z1W JEXMV GSBPVIF DYBLS E40BT
2F02G BHLBSS BAQFQ ANJEJ CCLW2Z
4HEM3 ODEWC INNGS O
Ezercise 26
31HS8J VYIVOA NPBQB 7ZZQPF C4F Z G
6H37T E2HXY GBOIR WAUMM OOUDG
SEXTW 2MOBA TUBSTSH9 JVILC 8XEEJ
FGYPD 49CIA BE60OK B TNFPSD LEIRR
3WL21 N5Q2P WEBBO4 YAJQC YOBITU
GXEA43 1TJQL FURM3 NRT7GO SEXWS
6BED1H JZHBSA LDONER TOESY I1GQos8
LEMZ 6FZPT ObBMPFEI PIWX B VCOo2V
DE3SEY C A7423 S8HVFN 19
525112°— 438 33
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BZ7Y P
DEK4L2
GW1J3
CZ5N B8
B3ATE
RVOT4
HQMZO
JUDGA
Gl le e

GUNIK
731BT
6IUFN
PMHS5F
FAZLO
Z T247
vIaQle
HDGZP
UFYBR

XO050PFP
3AZFPK
EBLEO
JTDYS
7CN4R
Z B8BR
B6OO Z
4T EJW
31C62

AWTWX
J9IO09
UlEYR
F P84T
L850 B
MCUTN
G217F
518QE
UZSJY

OBUFH
F4DCR
JLMCA
V 8 A81
K30AM
BTNWO

C 4312

4L6IO
VQ1PP

Geagx Z
6ORXN
LA3TJ
H5COM
DBER4N
D1V7I
BALSZ
POIKQG
T556AB

FDLVI
JUNZZ
61QNO
W2IFH
B88B4
WOXA®D
LCBIN
X59K Q
VFB4E

FSHOFP
2QTVI
1DCW2
174HEK
BRMOG
URLEG
J3GFS
BCTVD
IMRON

Exercise 27

2R X O
GD WSS
MQX0V
496X7
HBTNS
BWS L7
EVCXF
RUBZ®
ZBEFS

FErercise 28

R1P6Y
YIPEK
PWZ4E
CP48 B
E7QCE
20JDN
FCLP1
M5J6J
TOIK2

Erercise 29

REUDG
X88D7
H2WA4
S8C8I4
30Q K86

RM7UX
2VDVI
NUCPK
FRSENGQ

Frercize 30

ZUBAG
QMVE8Z
BVJITEZ
N36EQ
EPYHI
IPHRB
AODKS
WoX4Z
TE73Q

34
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EMQ68

BUEQO
PIT1V
2LNYS
MYY0X
3YCUN
LIBXS5

1BWHS3

Q

BQDL7Y7
O2YQH
B8 J2A
BVZEO
F Y036
WWEON
G4UXM
Ve8P B8
K

WX8011
3YU68M
L7783
GBEHE
D1WYO
BUFOb

IDPAT
THY7L
5

XNUBC
GYDoC
TYDLS
X28MJ

FVOCW

4YPZD
2A2TK

@S8LS
2]

EKEZFNO
JREOHH
YTWGUI
FP7TTBI
2P2DK

SJTIRE
TBA S E
TFEDJ

UVE3Ql
OTXW4
V87CJ
WMV D9
SCLQO
MYS8HS
XHOBR
A30WR

M5MO0Q
RAVY®
TEVZF
TQCFG
2ABGJ
HEMGH
TM72Y
ILGPS3

043K G
IEPAS
SFERS
HLPSN
81 KH3
p640M
AXXVW
BNQLJ



LEARNING INTERNATIONAL MORSE CHARACTERS

HB6GR O
TCEVC
MY S2R
WBSBN
G31l1K1

AGWDC
VOHBTU
BOSL F

TLIZT

40IRT
TV 835
QLCKZ
NB8BV50
NXP1F
O8I TE
0B L94
TYNZQ
420E DB

HIJPVU
XJ QK3
DYOPLM
YIXV4
HW1ITR
ATHP Q
Z923H

ER1V4

OR7VL

LU585
VASRS
DESBNI
1 PRZO
X1L7H
JSRFPW
TIJCDB
NBO95
UCJXN

BZP5C
FINHY7
AXHOAS
TLJEPFP
JZIN3
YUSXX
FP3QT
RQRRC
BBZBO

FPICMT
LDYHE
MO1Z L
U2G48Q
JOHX4
2N9TU3
MRVJZ
WEebsA1l
YH2XR

2YBG I
B5076
BEBNGQ
ERGN4
TPS5QB
X1G4D
BM33F
SOTHS
NDFEZ

EY5S5QN
FIMHL
VelY cC
EDFJW
2T6IW
VESBVY
UXYQ8
65E1F
BGNZO

Exercise 31

OMS58H

4028 4

UPIPV
OWAQJ
DEMS K
DEMY G
BVNFPF
A4AVI
OGBH4

Erercizse 32

8QJ XD
2BN T E
BEGSD
3GAFK
67P1E

GAWHOD
LZBJD
Ol1HID
OMTS8

Exercizse 38

3U817
MTCC8
MHE1D
ZOONF
XOWo8
5CZYO0O
J K804
FX81C
ROMEBTU

Ezxercise 84

ATWPC
BO732Z
4YAOUT
FG4asM
WOC4R
OFEZ7
X2GM86
Q9GFH
RE534M

35

L.64B8
YW7ZK
E3GFT
9D D81
S I 581
TZFPSK
L7Y8C
Qll1EB
E

1WB SO
FZ75C

3Y2WH

O7VBA

3SVUOB
RXTQG
C7VEA
SGFDC
F

XNVFL
XQUayY
Q23T I
REMUDE
JNW2H
ZEIWJ
23074
MXT5Q

WX 04
REIPFPBE
6YOUJ
4MATR
MQYTUS
SCWKPF
NFIPI
EBLK

PFCZZ W2000

JBAEG
EXK45V

P3BBST
USETA
E20J7 G
LFWEK?2

BCAGD

7

4Z Q03N
OBEUYV
9M28 7
G2KB®
B16QK
32VTO
LMDUA
PPEKAL

UWIGS8
DFRAQ
LLXAZ2
NM176
HYIIB
VLJFD
WQYsN

BIUTK
G3RCE
HXDQP
waQIlXxo
19D5A
EZLAY
T7TIHQ
I7H2S8
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T3F TR
4TUJ R
PB3XJ
BCS5E Z
HMINY
471J 8
36EF Z
2ENVS
EBOOL

MZ3EA
94LZN
TGBRH
XBF30
BETHH
RBMTS3
NRLVE
028890
IJEZA

BTEXbS
JBXNT
CPoecC2
UOoPDD
42WEB
YNITX
EDBQ3
SLXB8C
JB23K

RIBEKES
EEEDZ
E3WZT
PON QS
HTVGL
71QaTM
X0560TO0
CJTHEF
RBENOD

DEQAC
4F L3H
BEXWIT
RWB5T
2DU X4
GXEOC
PRDJT
6LHI®
3TDZB

WG QN
MVG7Q
CRIDO
2450 X

FJB6YH
UBROQ
UeDn7aG
3B1NS

wU2QB

FOGQA
VARLT
1FQUYV
ZYHBI
BEIIK
QAHNS
FJUBD
PZCM7
NFPOWC

4RGO1

ONOJ T
GYDUPF
JEI1O
2YMJY
EPPSW
UBC8TU
RFWMG
FEHQW

Erercize 86

HOS ESB
QVGZA
POBQA
2G41PFP
BYMWX
BOANC
3YICPO
211EY
ON40 G

Exercise 36

TIVED
EDTWA
LJZ9o2
BOPRT
87071
GSEMLI1
FTDDb
PPTFJ
6ABVE

Erercizse 37

X8L41
ZENRJ
ROYY4
33HUP
PRO1M
B2051
SE1VOW
FGEA4E
BP4A Q

" Erercise 38

FA7UD
V3es I
BWFP356
HVXXS
KE3VVa
LRHSM
B7Z24Y
G Q2N
ID3SE

36
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KOB56N
L K990
VMMXIZ
ND7BW
JMLI®
VEPUD
FU70Q
T2PWV
R

VIFPBE
XWLTUB
YDbHOS
IZAES
EKESEVE
QJ Cc2X

LXPIH

BAI4Z
Y

HO9853
BEE6VE
MA277
GCPSO
AGHY Z
TIWVER
S8L3T6
UPJB1
4

Ql4QF
N CM84
F5763
ROMA C
GBEKEXA
PEBECT
ANTV®O
Y7Z9D
B

FB8C2K
LJeQaG
V1YYI
B17P O
B6MEBK
TQWOF
BAQAH
6HBZ G

NM301
Cl1B7Y
BUCA4PF
1FQEJ
FHCYO
34N KDbH
4ZGWW
XPEMC

JM7EW
GI1M®D
NeD Zo
FLQEW
e7U82
ZVRFS
XGTEL
MOHHD

LoX09
JCBY7
6ALHS
ZUW256
2BP4L
Z3111
b4A J2
EALIX
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Fzxercise 39

ADHMI1 CPDGR EQHTE BIAVN ITWOY
EJX2K D F 381 LEVED GEGZP XP2XE
8630 T C1TZaQ 56F I F JMRBRU4 BYT49
ASBNTQ BZLESEOD WBWCHO LS8YFPJ B7YV20
METHA EONFW 1FOCE CDZoS Qwi1sJ
2784T 6MHSD MDOAI GYXNV GVHUR
GAQBO ZLE6O FETEBEO BYIQC WMJI PO
44838 KZ2USB BR2N B EFVEY DANX®
H5B3K L37TLX TRJ1I U

3. Erercises 40 to 54.—The 216 characters in each exercise consist
of two sequences each of which was prepared in the following manner:—
First, three sets of the 26 letters were arranged at random into five-
letter groups. Next, three sets of the 10 numbers were arranged at
random into five-number groups. Finally, the letter groups and the
number groups were mixed together in random order to make up a
sequence.

3 WPM
4 WPM
s WPM

6 WPM
i WPM

If sent in 14 minutes 24 seconds, the speed is
If sent in 10 minutes 48 seconds, the speed is
If sent in 8 minutes 38 seconds, the speed is
If sent in 7 minutes 12 seconds, the speed is
If sent in 6 minutes 10 seconds, the speed is
If sent in 5 minutes 24 seconds, the speed is 8§ WPM
If sent in 4 minutes 48 scconds, the speed is 9 WPM
If sent in 4 minutes 19 seconds, the speed is 10 WPM
If sent in 3 minutes 56 seconds, the speed is 11 WPM
If sent in 3 minutes 36 seconds, the speed is 12 WPM
If sent in 3 minutes 19 seconds, the speed is 13 WPM
If sent in 3 minutes 5 seconds, the speed is 14 WPM
If sent in 2 minutes 53 seconds, the speed is 15 WPM
If sent in 2 minutes 42 seconds, the speed is 16 WPM
If sent in 2 minutes 32 seconds, the speed is 17 WPM
If sent in 2 minutes 24 seconds, the speed is 18 WPM
If sent in 2 minutes 16 seconds, the speed is 19 WPM
If sent in 2 minutes 10 seconds, the speed is 20 WPM

If sent in 1 minute 44 seconds, the speed iz 25 WPM
If sent in 1 minute 26 seconds, the speed is 30 WPM
Ezxercise 40
JWRVP WLTZTU 60888 QVAGY APNCBB
DYOFH QFXEN 53508 IVEFT ZCRLE
ZWBJX 69134 MMJUO 30721 25104
DEMIN AIQSK TGULS GPOHS 72847
XCBYEK HEDST XYLVR WEVEBEA 65843
EXGYT TIEMU @9828 30903 OCFATJ
HGHBEX PUOEU DGMWR NVIFZ 27812
DELQJ QHZZR ILBCP NPAMY CJEOQ
77611 NFSSD 54048 w

87
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PWNWF
531990
JITLS
HUBSY
CIGOA
NGFQE
MOEUF
EMTTYER
EHCKS

GUGPFL
18873
63468
XNAHL
ZBITT
53424
DJICO
83872
57901

71714

EEHWD
REFNP
IMDCA
YZQTE
PZLBD
VFWER
XWFQT
59214

27952

51349

GEJTK
CTJXH
MTYUB
LDEQ2Z
RIVTRER
HZGOD
VFXAQ

24823
881086
NPVOD
ZEQEBI
MXUEM
PWBPY
48179
BO7562
BLUFYV

YETPB
MUEKDF
ZZUYN
QEXRYV
FDIAB
MEEFK
KECHJTU
HDHETY
XMPAO

FDLCQ
03865
58042
XqQJGL
UBODG
JFILJ
81851
CUTLN
76840

85793

FECSBA
WIREF
RPHZP
DQYWN
MLEOW
32145

EYUSC
OPMVYP

Ezercise 41

RARCX
CWQETJ
DGYTG
JZTHA
VVREBG
DOAEZ
ZHCUQ
AWTJG
21067

Ezercise 42

856024
50476
CELQR
FMWWH
VNZVL
RNVZIW
49071
6p5688
WCGIT

Erercise 48

p3621
73805
FUVSESL
JOMCR
379690
VAJEG
I SOME
KEKCTAK
YADRER

Erxercise 44

QVWNSB
UOIZX
40870
28301
HBZTYTM
pe202
NLCJPF
53087
XURUB

a8

BIGNAL CORPS

HVVYS
DPOFE
58132

EFNLX
05423

TIJIJW
IIZDN
XCNQH

GADJYV
22050
YJCEX
OAVBN
63281
TPNLM
BEGQSE
ZQYBPF
o

ZHYMP
p28p4
STGAA
IIEJYV
INVEQ
HYMOC
ZBYWS
HQUGF
B

S OMDW
461686
CBEHME
JEYVL
61686
JFGBW
XB8QAIl
EYHEI
P

MBREL
UEMZQ
49740
98775
LLOXP
YXEAS
64899
31536

JMHWE
EBOCPF
91173

QOIESB
YXXTS
DFGIR
JUUPFPA
REWLOB

XVYGO
ZBUHN
BEWPW
TNRXS
OZNUB
P8435
HXXPM
32720

NXLZR
AALIO
NUBGPF
FGDhVag
84357

SEJAT
GTDCN
18074
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MXREYV
58990
846872
BQHEKR
YCFEZ
51889
45832
TGEMZ
96143

FAPQF
CTGZT
46138
CBGCa@Q
82190
70925
47513
OEMZE
JETFPTU

46028
TIAHD
RNCEO
XULJA
PFUQS
83069
07041
YIEFQ
WBGSG

78730

OHQUB
PUQEYV
BGDJK
FAMRJ
RIJBSF
EWGLS
XTZMP
91118

JLMPW
CoQDbX
YTGSYV
DGWIK
DAZZR
FDYWS
62042
NEMEKD
SWGGTU

57512

JBNDP
48497

ZMIHY
NEYBYV
VWFEC
SPRJSB
GAXCG
YENXJ

MEGHA
21083
LQBBE
30417
MYYZTU
ASGZIM
HXWYJ
OCREKX
ONJDI

SRCC2Z
30041
AEKEZZT
ENGXB
IRNFR
DVEFPTU
oep82
NHLEO
VEZEH

Exercise 45

HSNNYV
HCEAJ
51523

AUIMI
IVOCT
JWLFR
ZXLYE
AVNTL
EJBVF

Frercise 46

UVRHL
EDUPO
LEWUR
XEKZG
ATAZI
TGHY]1I
86123
814086
p2008

Erercise 47

IFYBG
57428
FVELD
QCWHNN
STVWD
BBOY3
QIFTT
23750
PZLHN

Ezxercise 48

p0535
80822
17646
TEDWT
33859
47558
67603
CGECTJT
vaGgDU

39

190879
PFOLJ
PBSUQ
ERTLN
UJHDH
15730
COARX
PQIXC
T

ITAFM
NBHRY
VOBXSB
87250
HDNQT
OERXW
FCLLP
YOLMR
D

ZMZERBRX
516563

TWOOT
CBZFYV
58154

MEMPN
CBERELY
ACFEK

Q

PNGSX
IFYIYV
54218
XMLGA
DASPFPZ
IEATIA
42472
cCQaQYUQ
N

BFUWX
868231
OZTYG
44370
KEIBOP
BNPYH
BBOTT
QMQAS

03398 |
WXMQW
VOSDJ
JLATE
SVEMD
54837

WHZQQ
IFNUK

76009

GEPSYV
XEKEHJD
UJIRW
PLDYJ
ROVUA
UEHBX
41622

KEFPOFL
BWHMY
VJCTD
WYLOH
TIXLY
XWTHNM
ORBYI1I

OFHMW

20
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YCIEO
ZMUGM
ZBUIB
JEXUDI
EEQBYV
CXEJPF
ZHRIB
58252
BELOA

15982
57174
TRZQF
IVNWE
AGDRC
22835
LWNZP
CEVIO
61385

55916
WPQLL
B7080
BENTGQ
JFMYL
04450
TSSRC
20858
40261

67828
83033
TOETC
44289
NATUJS
19183
CQLMY
AJFQEBE
MXZDN

92061
NAGWO
9P718
BJFHF
LTDMD
QZTEC
46484
87351
UBEPEX

BFWCY
62100
MEPFSS
PYIJZ
ENEKHO
MWMA L
25406
SJDUR
47873

BBVEM
GNARS
KEPCHK
81257
EUGDY
LFTAYV
UCIFY
83087
LGOZI

VQEIZ
JYZJH
45179
LABGR
QCBEF
77022
JTUAH
RDVHE
RJLDSB

Fzxercise 49

123865
CWDLYV
VQXRM
EROTG
UDRGJ
HQLWA
NVHPFPT
EFIEKX
IPOZY

Ezxercise 50

43568
DOZIK
XGGNT
LXYVM
QHDETU
EROLS
CEGWT
YCBZX
X8UPFPI

Ezrxercise 61

DURIN
34319

GEFPFR
234986

HBEUWN
XEZAPF
BEEKXA
HREWRTU
CFOQL

Exercise 52

GUIOS
BXHVZ
85205
o171
NPWWH
46658
OPZNYV
06385
GPIWE

40

SIGNAL CORPS

28887
WRENCH
JLFQK
36549
19979
GRYYW
30702
OGMNW
N

09843
WLDQJ
OFHATJ
GPLEE
ABJFI
81469
Qe170
VGMY 2
N

ZTYOI
QIWVEF
EMAOJ
28704

XHJJY
GMJEB
59763

MOTWS

SEUAR
NLDVW
YGPDD
wWCXagx
93542
YMCIF
97041
BTBEKZ

ZPBHY
PXYPA
49734

ENSAT
CAVFU
VLDST
SEMQEJ
61638

TUHCUT
ESOXT
VAHMB
p3762

QHJNA
ZYETG
VDTQF
FERPE

DOZYX
WSHXY
ICXDT
TZACH
VZNNY
11732
PQQID
PDMGE

FMPHL
ONYFI
MTERE
WEKEFPM
GACQU
TRYIV
X0BUX
LEKEO
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OVXHJ
YFAGT
JTHCPF
REYBZ
NLZWD
QAEXT
70307
IHWIB
456800

OCLGQ
821902
WINJT
NJBUK
CTBVI
GQTUB
VLYDI
FEHHC
LBEEXT

EBRFO
19854
868264
BGYQZ
JWNHP
47023
FOSEQ
LSEMDYV
WVPRT

HAYSE
BAFEH
58426
HZQ8X
GFULM
63650
CYWXO
NQFPU
03046

525112°—43———48

Erercisge 53

18034
ODATTU
BIQEC
VMPHE
CXUGY
VCLED
RSEANJ
MUTNG
IHAGF

Exercise 64

PPWQL
RMVEF
46689
17704
IYJTQJ
72541
89772
AXEOF
84831

41

27386
28787
MRGIE
NWTVX
EEZPM
31154
56620
FOUQO
X

EZGID
31709
DOXAY
XRWMTU
RAVET
15289
MNIRZ
EGHWD
B8

51093
EQEKLI
FSDXL
FAUCM
LIXJB
NEZYC
WDERY
81288

- P5336

OJYZC
DMBEPK
LENVT
PBCZO
GRS ZP
AEMJIV
DSEWTN

20
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30. Clear English text, exercises bb to 58, inclusive.

Ezxercise 66

EVERY ACTION IS A WISE OR UNWISE INVESTMENT FOR FUTURE

DIVIDENDS THE PAST IS GONE WHAT WE CALL THE PRESENT MOMENT
GOES OVER TO THE PAST EVEN WHILE WE ARE SAYING THE WORD LEAVING
ONLY THE FUTURE IN WHICH TO WORK AND ENJOY WHATEVER WE DO IS
DONE FOR AN EFFECT IN THAT FUTURE BE IT NEAR OR FAR A MINUTE
OR A YEAR CONSIDER WELL THEN THE EFFECT YOU ARE TRYING TO

PRODUCE
Ezxercise 66

THE LOCAL INTERESTS OF A STATE OUGHT IN EVERY CASE

TO GIVE WAY TO THE INTERESTS OF THE UNION FOR WHEN A SACRIFICE
OF OXE OR THE OTHER 18 NECES8SARY THE FORMER BECOMES ONLY AN
APPARENT PARTIAL INTEREST AND SHOULD YIELD ON THE PRINCIPLE
THAT THE SMALL GOOD OUGHT NEVER TO OPPOSE THE GREAT ONE WHEN
YOU ASSEMBLE FROM YOUR SEVERAL COUNTRIES IN THE LEGISLATURE
WERE EVERY MEMBER TO BE GUIDED ONLY BY THE APPARENT INTERESTS
OF HIS COUNTRY GOVERNMENT WOULD BE IMPRACTICABLE

Erercise 67

THESE ARE THE TIMES THAT TRY MENS SOULS THE SUMMER

SOLDIER AND THE SUNSHINE PATRIOT WILL IN THE CRISIS SHRINK
FROM THE SERVICE OF THEIR COUNTRY BUT HE THAT STANDS IT NOW
DESERVES THE LOVE AND THANKS OF MAN AND WOMAN TYRANNY LIKE
HELL I8 NOT EASILY CONQUERED YET WE HAVE THIS CONSOLATION
WITH US THAT THE HARDER THE CONFLICT THE MORE GLORIOUS THE
TRIUMPH WHAT WE OBTAIN TOO CHEAP WE ESTEEM TOO LIGHTLY IT
IS DEARNESS ONLY THAT GIVES EVERYTHING ITS VALUE

Total words (74)

Total words (83)

Total words (83)

(10)
(11)
(13)
(13)
(14)
(12)
(1)

(10)
(13)
(12)
(9)
(12)
(9)
(11)
(7)

(10)
(10)

(12)

(11)
(10)
(11)
(11)
(8)
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Exercise 58

IT I8 REFRESHING TO KNOW THAT THERE ARE GREAT FORCES

FOR GOOD AT WORK IN THE BUSINESS WORLD THAT TMPROVEMENTS ARE
BUT THE NATURAL EXPRESSION OF UPLIFTED THOUGHT THAT EXAMPLE
PURER MOTIVES HIGHER IDEALS AND THE RIVALRY OF EXCELLENCE

ARE LEAVING THE WORLD THAT OPPRESSION IS DECREASING IN ORDER
THAT SPONTANEOUS EFFORT MAY BE UTILIZED THAT COURTESY AND
KINDNESS ARE GAINING RECOGNITION AS FACTORS OF SUCCESS AND

THAT MEN ARE LEARNING TO LOVE THEIR DAILY WORK BECAUSE THROUGH

IT THEY FEEL THE DIVINE IMPULSE
Total words (84)

31. Tactical net traffic,* exercises (69 to 78, inclusive). (See TM 11-454 for procedure).

*NotE.—Throughout this paragraph *“<" represents the separative sign ii. It is transmitted *“didit didit.”

Exzercise 59

A2D V BF6 2918127 GR6 BT .
EXPECT DEPART 1945Z ARRIVE CRANDLE 2348Z BT 291812Z K

Exercise 60

A2D 6F2 V BF6 NR7 NR6 14##18Y GR2¢ fIT
XQZNP YQZIM WQZZV VHSIE EISIE HSQWY QMKZW BINSE EHQDF HIQIT
WQZXZ QTFEJ QVABD XSREU CXMPB ICFOX WHEIP ZXXXE BEHII ZSHEQ BT 140018Y K

Exercizse 61

A2D V PW6 NR]13—F—A—BF6 13234#B—W—A2D PW6 GR28 BT
PQKTY TWYTN ZXQWZ KECTW YTQMA EHRFD VANCD TYTWX ZQPLH FRDBY
QWIVU UWVHE TEKHZ VHPWS QZAVH HOPWJ LFLFF DRBHI PYQZM APYWE BT 132340B AR

(10)
(11)
(9)
(9)
(10)
(9)
(9)
(11)
(6)

SHELOVIYHD HASHOW TTVNOILYNHILNI DOXNINMVIT
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Erercise 62

K49—N—A2D V BF6 190049Z GR6 BT
INTERCOMMUNICATIONS UNCIRCUMSTANTIATED STOP COMMANDERS

DISPROPORTIONABLENESS UNWARRANTED BT 199#49Z K
Erercise 63

6F2 V BF6 NR18—D—T—MPQ—A—BF6 20]450U 6F2—W—KFR MPQ GR26 BT
WZXYR TRFLT QASLK QZVHS IVQPZ HYQMA PWJEL PTPTX ZLKNT JWTKT
AWATH QZTHF FLOCK ZDNTA HTYKS YHZTH VELHF ERYYR HONAY PARAE
JTWEN EPHVS XOTUX DTXQM AFAEL AEIUV BT 291458U K

Frercise 64

6F2 V BF6 NR49—D—T—A—BF6 2002507 QSN—W—6F2—N—G94 GR9 BT
(AILAE) 492/6 23784 19827 37820 28/90 4382] $1643 73814 BT 290250Z K

FErercise 65

G944 MPQ V 6F2—D—A—BF6 28p400Z 6F2—W—23N—N—KFR GR22 BT

OHMWZ MIZIT UHPWT PEGET JKTAL ZOWAE MZODU HRXLV DXBUI TRAEQ
TTAQZ EHYTW OEMIP ECYMT PANPZ MIXTU LRFDK HUSVC ETRCK VLRUO
OMHOE TRXDT BT 28Mp0Z K

KExercise 66

GF2 V BF6—P—T—A—BF6 140200Z G94 MPQ 6F2—W—KFR GRI8 BT
ONNER JEOWT ZTWES AERHN KTYOI UITVS TINEH OTMMT EGPAN AETTI
SEINT TIDNE UEFIN GETNM NSEES JEOWT KTAYX ZMIGN BT 140200Z K

I8
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FExercise 67

A2D GF2 V BF6—0—O0OP—KFR—6F2—T—KFR MPQ—A—BF6 131110Z KFR—W—A2D MPQ 6F2 GR]1P BT
LEDAI ZTDXT UCHNH VSTST NDETD NTEMT TENFS LHFPW ELTZM ITHQZ BT 1311102 K

Erercise 68

KFR V 6F2—P—A—BF6 191214Z A2D KFR PW6—W—6F2 GR28 BT
NEREA HRTTI ZMPWO XZTYW ADKLF RAEWA TQMAT WYZOM EHEET ISINE
YQMAW OIEST EEHQZ TTMIZ XXTUB ZNVNN CONNE TYYTW SMTEM XLDFG BT 191214Z AR

_ Erercise 69

6F2 V BF6—D—T—A—BF6 162222Z KFR QOR KFR QLE 2 GR2§ BT
NSEIT MONNC WQTYW WRKLF ANNCY TWXTU RAEWA RTPEG MIXTU ZSPHI
YQMAW OIEST EEHQZ TTMIZ XXTUE ZNVEN CCNNE TYYTW XNTEM XLDFG BT 162222Z AR

Exercise 70

MPQ V 6F2—A—BF6 311516X MPQ GR2¢ BT
QTYRZ MIYTW EHGLS FATWE YYTWY MIMIZ EHRAE TTPIW EPSQH MOMTO
XZTUQ TKPOL TWTEH LKTAQ MAZMI TAIZL DAEFG LAIGM EGMEW QZsSDG BT 311516X B K

Exercise 71

KFR V MPQ—A—BF6 2300018 KFR MPQ GR20 BT
JQWTE ETHRL AIYTW KTUIS LEAIZ MTOWQ SFLFR VHUST NIVET LZMNN
COLLA ITERY KTETA JEWTH EXVTY QWPOY MOYQW JXTUR VNBED XZZMI BT 2300018 K

Exercise 72

G94 V 6F2—A—PW6 @4p0alB G4 GR20 BT

VLAIV VUSTR MAWJT EBRST VNDEB RKAIL MNQPZ OYWEL VNZSG HETGM
ATPZZ MIMIE HSRTS ELIHG IRWQZ POMQI AIRSZ VVSTH TTEEE OOONO AS AR

SHHELOVHVHD ASHOW TYNOLLVNHALNI DNINYVET
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Exercise 78

G94 MPQ V 6F2—O0P—1349Z BT =
ARRIVE LEK ]4]15Z BT ]349Z AR (or, BT AR)

Ezxercise T4
G94 KFR V 6F2—0—EBT '
SUB SIGHTED 5 MILES NORTHEAST LE HAVRE DESTROYED SAME BT AR

Exercise 76

6F2 V BF6—0—T—MPQ—A—BF6 20815Z A2D MPQ 6F2 GR]1#8 BT

XETUV URQZP JWEPA NTKEQ ZXYPM YRESD KRQWP GLTUX XTUMZ YTWSD BT 2015Z K
Erercise 76

KFR—0O—A—BF6—28N—N—Go BT
CHARLIE ABLE NAN CHARLIE EASY LOVE BT 1R

Erercise 77

—0—A—BF6—PW6-—-W—A2D 6F2 BT
DISPLAY STARBOARD LIGHTS WHEN SUB SIGHTED BT K

Exercise 78

A2D V BF6—OP—p@20Z IX BT
ASSAULT POINT ZIP BT pp2eC K

32. War department net traffic (exercises 79 to 87, inclusive).

Exercise 79

NR] WXH CK 5 AGL FM
KETCHIKAN ALS SEPT #388]11 TO

CE-1€

SdHOD TYINDIS
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FORESTRY SERVICE
JUNEAU ALS BT _
RANGE DEPARTED FOR KETLAKATIA $22349 BT
PARKS AR

Ezxercise 80

NR2 WXH 8SVC TO .
WXA JUNEAU ALS BT
UNDLD YR 73 ACL 3RD SARVELA SINED FORESTRY STOP SEE OUR 5 AGL THIRD FORESTRY
SINED PARKS BT
KETCHIKAN ALS SEPT 3 AR

Ezxercise 81

NR3 WXE CK 18 YNT FM
ANCHORAGE ALS SEPT #3§909 TO
SMALL .
ALASKA RAILROAD CHICAGO ILL BT
REQUEST ONE THOUSAND MENU CARDS CURRY ROAD HOUSE FIRST AVAILABLE STOP ADVISE CUNNING-
HAM AT TALKEETNA WHEN SHIPPED END BT
MORGAN AR

Exercise 82

NR4 WXC CK 2/ WEA FM
SITKA ALS SEPT @30916 TO
AIRWAYS OBSERVER —
DUTCHHARBOR ALS VIA ANCHORAGE BT
NAVY METEOROLOGIST JAPONSKI ISLAND REQUESTS HOURLY OBSERVATIONS NEXT TWO
DAYS STOP THIS OFFICE CLOSED BETWEEN 2488 AND @508 DAILY ADVISE BT =
OBSR AR

SHALOVEVHD ASHOW TVNOILLYVNHIINI ONINUVIT
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Ezxercise 83

NR5 WAR CK 25 SSB FM
WASHN D C SEPT 161111 TO
SOCIAL SECURITY BOARD
BALTIMORE MD BT
LAURITZ Z SMORGESKERT NUMBER THREE FOUR NINE SEVEN TWO SIX FOUR ONE CLAIMS
DEDUCTIONS PREVIOUSLY MADE TO INCLUDE UP TO AND INCLUDING AUGUST THIRTY
FIRST BT
WEYGERT AR

Ezxercise 84

NR6 WVT CK 13 CIV FM
CHICAGO ILL OCT 11¢914 TO
CIVIL S8ERVICE COMMISSION
WASHINGTON DC BT
AVAILABLE CHAIRMEN REMAINING ON LIST SEVEN STOP NEXT FOR NOTIFICATION
JOSEPH W LEWIS BT
CIVIL S8VC COMM AR

Exercise 86
NR7 WVP CK 22 WD FM |
GOVERNORSISLAND NY NOV 211681 TO
COM
HINGHAM MASS BT
SUBMIT WEEKLY RADIO REPORT EVERY FRIDAY GIVING PERCENT OF PROJECT COMPLETED STOP
EXPEDITE REPORT FOR LAST FRIDAY AND COMPLY IN FUTURE BT
GREEN AR

(3

84400 "TYNDIS



Exercize 86

NR6 WVY CK 17 RAH FM

SANFRANCISCO CALIF DEC 914869 TO
US ENGINEERS OFFICE

FEDERAL BLDG SEATTLE WASH BT
RE MCEKINLEY L C TRANSITMAN WENATCHEE PROJECT STOP ADVISE IF WOULD ACCEPT PERMANENT
APPOINTMENT NEWORLEANS OFFICE EXPEDITE BT

MOULTON AR

Exercise 87
NR9 WVU CK 16 WD FM

SHAIOVEVHD HSH0W TVNOLLVNUAINTI ONINHVIT

OMAHA NEBR JAN 162315Z TO
ARMY RADIO STATION ANCHORAGE ALS BT
TWO THREE NAUGHT SIX Z 4180 CALIBRATES FOUR ONE SEVEN ETGHT DECIMAL TWO THREE SIX KC BT
OMAHA MONITORING STATION AR

GE
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ArpENDIX I

PROSIGNS

Prescribed prosigns are listed below. Some of them have more
than one meaning. In the tabulation each separate meaning is closed
with a period. Prosigns consisting of two or three letters which are
transmitted without pause between the letters are shown with a line
The International Morse character sound and the

over the letters.

meaning of the prosign are shown opposite each in the list.

|

Oharacter sound

Prosigns | Moaning
A didah Originator’s sign
L.V} didahdidah Unknown station
AA didah didah All after
AB didah dahdididit All before
AR didahdidahdit End of transmission
AS didahdididit Wait
B dahdididit More to follow
BT dahdidididah Long break
C dahdidahdit Correet
D dahdidit Deferred
EEEEEEEE dit dit dit dit dit dit dit dit Irror
F dididahdit Do not anawer
G dahdahdit Repeat back
GR dahdahdit didahdit Group(s)
IT didit didit Separative sign
TMI dididahdahdidit Repeat
INT dididahdidah Interrogatory
X dididahdididah Execute to follow
IX (5-sec. dah) dididahdididah daaah Executive signal
J didahdahdah Verify and repeat
K dahdidah Go ahead
N dahdit Not reeeived or Exempted
NR dahdit didahdit Station serial number
O dahdahdah Urgent
OF dahdahdah didahdahdit Operational priority
P didahdahdit Priority
R didahdit Received (also Routine)
B dah Transmit to
vV didididah From
W didahdah For information to
WA didahdah didah Word after

LMIYERSITY
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LEARNING INTERNATIONAL MORSE CHARACTERS

ArruEnpix 11

INTERNATIONAL MORSE CHARACTERS

Paragraph
BT B o o S B B e e R B B R R B 1
Chartober somdn _ e e 2
Phonetic alphabet and numerals. ... - e ccc e n s m—— - 3
Forelgn Morsecharacbers. ... ..o o oo sconnvuennasnnoe il ganns o 4

1. General.—All army and navy transmissions by telegraphic
systems are made by using International Morse characters. The dits,
dahs, and spaces have the following relative lengths:

a. A dit is used as the unit of duration.

b. A dah is equal to three units.

¢. The space between elements of any character is one unit.

d. The space between character sounds is three units.

e. The space between words or code groups is seven units.

2. Character sounds.—The dit and dah character sounds for
International Morse characters are as follows:

MO QEEOQWE

a. Alphabet.
didah J didahdahdah S dididit
dahdididit K dahdidab T dah
dahdidahdit L didahdidit U dididah
dahdidit M dahdah V didididah
dit N dahdit W didahdah
dididahdit 0O dahdahdah X dahdididah
dahdahdit P didahdahdit Y dahdidahdah
didadadit () dahdahdidah Z  dahdahdidit
dadit R didahdit
b. Numerals.
1 didahdahdahdah 6 dahdidididit
2 dididahdahdah 7 dahdahdididit
3 didididahdah 8 dahdahdahdidit
4 dididididah 9 dahdahdahdahdit
5 dididididit @ dahdahdahdahdah

¢. Punctuation marks used in plain language messages by U. 8.
Army.

@ didahdidahdidah Period (.) _
DU  dahdididididah Hyphen or dash (—)
KK  dahdidahdahdidah Parenthesis ( )

XE dahdididahdit Slant line ( ;)

d. P—-P is a special character transmitted ‘‘didahdahdidah.”
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e. Additional characters jor foreign letlers.

(1) French.
dididahdidit
(2) German.
A didahdidah
CH dahdahdahdah
O dahdahdahdit
U dididahdah

(3) Portuguese.

A  didahdahdidah °
N dahdahdidahdah

(4) Scandinaman.

A didahdahdidah

(5) Spanish.

A didahdahdidah
CH dahdahdahdah
N dahdahdidahdah

f. Special characters (used by commercial stations).

Period (.)
Comma (,)

Colon (3)

Interrogation (?7) or request to repeat

Apostrophe (")
Hyphen or dash (—)
Wait

Fraction bar (/)
Brackets or parentheses ( )
Starting signal
Underline ( )
Double dash (=)
Understood

Error

Cross or end (+)
Invitation to transmit

End of work

Separation between whole number and

fraction
Is it correct?

52

didahdidahdidah
dahdahdididahdah
dahdahdahdididit
dididahdahdidit
didahdahdahdahdit
dahdididididah
didahdididit
dahdididahdit
dahdidahdahdidah
dahdidahdidah
dididahdahdidah
dahdidididah
didididahdit

dit dit dit dit dit dit dit dit
didahdidahdit
dahdidah
didididahdidah
didahdididah

dididahdidah
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g. Distress and urgent signals (see General Radio Regulations an-
nexed to the International Telecommunications Convention).

Distress call SOS didididahdahd ahdididit
Urgent signal XXX dahdididah dahdididah
dahdididah
3. Phonetic alphabet and numerals.
Able (Afirm)* Jig Sugar Zero
Baker King Tare Wun
Charlie Love Uncle Too
Dog Mike Victor Thuh-ree
Easy Nan (Negat)*  William Fo-wer
Fox Oboe (Option)* Xray Fi-yiv
George Peter (Prep)* Yoke Six
How Queen Zebra Seven
Item (Interrogatory)* Roger Ate
Niner

*Where the U. 8. Navy Qeneral 8ignal Book is used, the names in parentheses will be usad in lieu of those
they accompany.

4. Foreign Morse characters.—Russian Morse characters, Japa-
nese Morse characters, and Arabic Morse characters are listed in
appendix VII.

ArpeEnDIX III

TYPING
FParagraph
i) ey gt e I e o W, ] S pora el o L e A U |
Basie factors in typing. - o _ e 2
Keavhoarll apPeratIOn oo s vn mi i s s e e 21 NG 3
Basic home position exerclses. . - .o e eie——— 4

1. General.—Students who are not familiar with the typewriter
(often referred to by radio operators as the ‘“mill”’) will receive basic
instruction in its use. The amount of time given to instruction will
depend upon the course the student is taking. Fixed-station and
high-speed operators will start learning to use the mill simultaneously
with receiving lesson 1, alternating between copying by hand and
with the mill. Each lesson must be passed by hand lettering before
qualifying with the mill. Figure 2 is a chart showing the keyboard
ot typewriter MC-88.

2. Basic factors in typing.—Certain basic factors must be pre-
sented to every beginner in touch typing. Some of them are;—

@. An explanation of the various adjustments on the Underwood,
Royal, Remington, and L. C. Smith makes of ““all-cap’ (all letters
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capitals—no lower case) telegraph mill. Certain brands of type-
writers may be preferred by some operators, but all operators should
know how to use any make of typewriter. The adjustments that will
be explained are: margin stops, margin release, carriage return, back
spacer, line-feed regulator, space bar, lower- and upper-case shift, and
the ribbon mechanism.

b. Instruction in the correct position of the body and arms at a type-
writer. A brief summary of the correct position at a typewriter is:

(1) The chair should be squarely in front of the desk.

(2) The body should be erect.

(3) Both feet should be flat on the floor.

(4) The forearms should be horizontal.

(5) The elbows should be close to the sides of the body.

(6) The muscles in the body should be completely relaxed.

¢. Instruction in feeding telegraph blanks to a typewriter. This
instruction will cover the correct method of inserting telegraph blanks
into a mill; the placing of unused blanks on the left-hand side of the
machine; the dual operation of withdrawing a telegraph blank from
the typewriter with the nght hand while the left hand picks up an
unused blank for insertion into the machine; the turning (or spinning)
of the platen knob with the right hand, prior to pulling the carrage to
the right with the right hand, to rotate the new message blank into its
proper position.

d. A demonstration by the instructor of the correct manner con-
trasted to the incorrect manner of striking the keys. It will be
demonstrated that the keys are struck with quick, sharp blows with
the striking force at the wrist. In following this procedure the student
will readily see that the fingers reach for the keys, and that the
shoulders do not become involved in striking a key.

3. Keyboard operation.—a. After the basic instruction the
student will be given instruction in the actual operation of the key-
board. A recommended procedure to he followed by the instructor
in teaching home position (positions of the fingers over certain guide
keys that are termed their “homes’’), with practice exercises, follows:

b. Place the little finger of the left hand on the letter A. The other
fingers should be placed in order on S, D, and F. These four letters,
A, S, D, and F, are to be used as guide keys for the left hand. Allow
the fingers to rest lightly on them all the time except when it is neces-
sary to strike some other key. The little finger of the right hand should
be placed on the semicolon. The other fingers should be placed in
order on the L, K, and J. Use the ;, L, K, and J, as guide keys for the
right hand, allowing the fingers to rest lightly on them all the time
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L

except when striking some other key. Practice placing the fingers on
the guide keys without looking at the keyboard or touching the
frame of the machine.

¢. In typing the exercises shown following, remember to strike the
keys with quick, sharp blows, reaching with the fingers, but furnishing
the striking force at the wrist. Use the thumb of the right hand for
striking the space bar. At the end of each line, return the carriage to
the right by striking the carriage lever with the fingers of the left
hand, pushing it all the way to the right until stopped by the marginal
stops. This same motion of the lever will turn the platen into position
for the next line. Remember to keep your eyes on the copy while
- writing, and think where the keys are located. If you are unable to
visualize where certain keys are located, refer to the typing chart
mounted directly over your mill. Do not try to type quickly, but
hit the keys at equal intervals of time, using a light, quick, firm touch.
Do not look at the keyboard. Omne glance at the keyboard will undo
the work of many hours,

d. Before starting the basic home position exercises the student
should:

(1) Place himself in the correct position at the typewriter.

(2) Return the carriage to the extreme right. ;

(3) Assume the basic home positions with the left and right hands.
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4. Basic home position exercises.—a. Strike the following keys
in the order shown below. Fill each line all the way across.the paper.
(Notice that there are two space-bar spaces after every fifth group.
Allow this spacing on every exercise. Also allow a double line-feed
space between lines.)

o
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ASDFG HJKL; ASDFG HJKL; ASDFG HJKL; ASDFG HJKL; ASDFG HJKL; ASDFG HJKL; ASDFG

ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ABK

LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD LAD

ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL

SAD SAD SAD SAD SAD BSAD SAD SAD SAD SAD SAD BAD SAD SAD SAD SAD SAD SAD SAD

GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GASB Gas

ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD

FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL

ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASBKS ASKS

ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS

SHALOVHEAVHD WSHOW TVYNOLLVNUILNI DNINAVIT
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b. The following letters will be heard in receiving lesson 1. Copy
this exercise for practice. Attention is called again to the two space-
bar spaces after the fifth group. In this exercise write only ten groups
to a line with two space-bar spaces between the fifth and sixth groups.
(Allow double line-feed space between lines).
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FGHNJ RUFGH MJRUF GHMJR UFGHM JRUFG HMJRU FHJUG MRFGJ UMUGJ

MRMGU JHFMU GUJHF RMHRM HFRMG UJJFU MGUJH FRUHG FHFRM GUGJJ

FJGRH UMFJG RHUMF JGRHU MFJHR JUUFG GMHRM FJHRJ UUFMG UHGMJ

FURJM JHFUU JMGHF RHUMF FUUGH FGGHG GGJMG MMGHR UHJGF FMRJG

SHALOVEHVHD ESHOW TVNOILVNYUIINI ONINHVAT
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c. When, in the instructor’s opinion, satisfactory progress has been
made on the basic home position exercises, the student will put on
the. headset and learn to coordinate his typing with the incoming
character sounds. Students will advance through the five basic re-
ceiving lessons and subsequent speed increases as their ability and
aptitude warrants.

ArpEnDIX IV

TAPE READING

Paragraph
Transeription of shpoouccvitesesstvicsisuausicenialieuusEuuasluuns 1
Example of message. . _______ e ———————— o 2
ErOIBION . oo o i s e 43 R R A R S 3

1. Transcription of slip.—Where the speed of transmission is
greater than the receiving operator’s phonic translating ability, the
signals are recorded on a narrow strip of tape. Tape recordings are
often referred to as shp. Figure 5 i1s a sample of radio slip. In
transcribing radio slip, the tape moves slowly in front of the eyes.
The time required for a beginner to train his eyes to this moving copy
varies with individual cases. Following are some of the factors
governing progress in learning to read shp:

a. Typing ability.—A good typist seldom has trouble in learning
to transcribe radio slip.

b. Ability to read ahead of the copy.—Reading ahead, which is
necessary in transcribing slip, is not to be confused with reading
ahead in phonic translation, which is forbidden. Reading ahead
calls for the development of close coordination between the eyes and
the fingers. For example, the operator transeribing tape may encounter
the following phrase in a message: “TRANSFERRED AT A MED-
ITERRANEAN SEAPORT.” etec. The receiving operator’s fingers
are typing ‘‘ transferred’”’ but the eyes are looking ahead to the spelling
of a probable strange name after “A.” In this manner, while thé
receiving operator is ready to type the word “MEDITERRANEAN”
he does not have to stop the tape and strike the keys ““letter for letter.”
The fingers will automatically transcribe the word “MEDITERRA-
NEAN" as previously seen, while at the same time the eyes are looking
ahead on the moving tape for other words in the message. The
student must keep his tape moving, for only by so doing can he de-
velop speed.

¢. Learning to count the number of words in a message while typing.—
An operator transcribing from radio slip should not find it necessary
to look at his copy in order to count the number of words contained
in the text of a message. Continually looking at each line to ascertain
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whether there are ten words on the last line copied would slow up a
receiving .operator. The number of words contained on each line
must be counted and kept account of in your head. The following
method is an easy way for a beginner to learn how to count the
number of words in a message: As you copy each word say to your-
gelf, *“One, two, three, four, five, two spaces, one two, three, four,
five.” Two counts of five have now been accounted for and will
total ten words on that particular line. When this simple method
of counting has been learned, the next counting step is to learn how
to count straight through to tem without saying ‘““two spaces.”

When the student has learned to place exactly ten words on each line
 without any effort, he should then start learning to count the total
number of words in all messages up to and including 25-word lengths
without starting over after each tenth word. A good operator should
not find it difficult to keep track of messages up to and including
50-word lengths in one straight continuous count while typing from
slip.

d. Learning to closely scrutinize the tape and avoid embarrassing
errors.— 100 much emphasis cannot be placed upon closely scrutiniz-
ing the tape. Errors are inevitable if the tape is not watched closely.
An average reader may pass through paragraph after paragraph
without noticing simple words being misspelled, so watch the tape
as closely as if you were proofreading. If the word starts out
““ APPRO,” do not relax the eyes and jump to the conclusion that it is
‘“‘approximately’’—it may be ‘“appropriation.” The only accurate
way of knowing what word is on the tape is to keep the eyes on the tape
constantly. Krrors can be serious.

2. Example of message.—An illustration of the characters a re-
ceiving operator would encounter on the tape while receiving follows:—

@. Assume the following message 18 being transmitted:—

214WVN 5 RAH COLLECT

BOSTON MASS NOV 131619Z 1942
CG
2ND BERVICE COMMAND GOVERNORSISLAND NY
PROJECT 369 COMPLETED NOV 25
US ENGINEERS OFFICE

b. The tape as seen by the receiving operator would show the
following characters:

214 WVN 5 RAH COLLECT BOSTON MASS NOV 131619Z CG XA

2ND 8VC COMD GOVERNORSISLAND NY BT PROJECT 369 COM-
PLETED NOV 25

BT US ENGINEERS OFFICE AR 214 360 AR AR (Next message etc.)
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3. Collation.—At the end of each message a confirmation of diffi-
cult words and figure groups is transmitted. This is known as the
collation. The collation begins at the end of the message and is ter-
minated with a double AR signal. The receiving tape operator
should always check collations with the received copy. In order to
develop the habit of watching collations, student operators while
learning should write the collation on the bottom half of each message.

ArPENDix V
SUGGESTIONS FOR INSTRUCTORS

Paragraph
e e e i 1
Speed of character fransmission._ . _ . . _ el 2
IO D T RIIT I COMIEII i oo o oo o o o L R S s
Training in International Morse characters—use of distributed practice___._. 4
Training in International Morse characters—use of self-check procedure___. A

Training in International Morse characters—proportioning time spent re-

eelvIE AN BEDOIRP .o cpeu i eg s UL A Le S e B 6
Training in International Morse characters—attaining speed in receiving

and sending________ ______ ______ .. e (i
A0 PEDORIITS BRI - o o o o i e i B e S 8
Enxiliary BB o e S L S e e S O e G SR S D LS 9

1. General.—In instructing radio operators it must be recognized
that the mental processes and mental habits of a student play a very
important part. Students will learn most rapidly when correct
mental habits are developed by using proper mental processes. This
section deals with the mental habits and mental processes of the
student from the instructional point of view. Emphasis should be
placed on proper class discipline and the wearing of proper uniform.

2. Speed of character transmission.—In order to prevent the
student from learning characters by counting dits and dahs, these
elements of the character sound are transmitted at a rate employed
by operators when sending 20 words per minute. However, the space
between character sounds is such that only five words are transmitted
each minute on the tape method and less than this number on the
record method. This comparatively high-speed transmission results
in the student learning the characters by sound only. In so doing a
reflex action is developed. This action of hearing a character and
immediately recording it becomes automatic. The operator learns to
hear the sound and immediately register the character without any
mental effort. It is this effortless reflex action that makes a good
radio operator.

3. Radio operator’s course.—A radio operator’s course should
contain the following elements:—

a. Training in International Morse characters (radio, telegraph,
and light signals).
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b. Radio procedure training,

¢. Auxiliary training.

4. Training in Internhational Morse characters—use of dis-
tributed practice.—a. It is recommended that not more than three
successive 50-minute periods be devoted to straight practice at any
one time, and that only one 50-minute period at a time be so used
until after the alphabet is mastered. A 10-minute recess at the end
of each class hour is recommended.

b. Not less than two nor more than five periods a day should be
devoted to practice on International Morse characters. Three or four
periods a day probably will prove to be the most satisfactory,

¢. If the minimum time of two periods a day is to be used, it is
recommended that the practice period be separated by at least two
periods devoted to other material, or that if the schedule requires
International Morse character practice during the morning or after-
noon only, both periods be given in the morning and separated by at
least one period devoted to other material.

d. The division of practice suggested above should reduce monotony
and at the same time provide periods of maximum lengths of time
under which efficient training may be expected to take place.

6. Training in International Morse characters—use of self-
check procedure.—All student responses, especially during the first
phase of training, should be checked frequently so that no student will
make the same error repeatedly. This is important, and it 18 necessary
that instructors give personal attention to all students.

6. Training in International Morse characters—proportion-
ing time spent receiving and sending.—a. While mastering the
alphabet, the student’s practice time should be devoted to receiving
and practicing correct printing of characters, and familiarizing himself
with the feel of the key.

b. While the students are working at speeds from six to eight words
a minute, it is recommended that one-third of the time be devoted to
sending practice. Students should be carefully supervised by the
instructors to insure development of proper sending habits. -

c. After the student is able to receive correctly seven words per
minute, it is recommended that one-third to two-fifths of the sending
practice should consist of sending back and forth with another student.
Approximately one-third of this two-man net transmission should
consist of extemporaneous conversation during which no recording is
done with pencil or mill.

7. Training in International Morse characters—attaining
speed in receiving and sending.—a. Speed in receiving and sending
is acquired only by constant practice after the student has acquired
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the proper mental habits. It is recommended that formal 2- or
3-minute tests be administered so the student will learn to work
accurately under pressure

b. A progress chart showing receiving and sending speeds attained
by each student should be posted in a prominent place. This chart
should be changed as quickly as possible after a student has passed
a test and progressed to his next assignment,

8. Radio procedure training.—Radio procedure training is pre-
sented in other training manuals (TM 11454, FM 24-6, 24-9, and
24-10). The teaching of radio procedure and the introduction of
prosigns into the International Morse character training program
should be started as soon as the student has qualified at seven words
per minute.

9. Auxiliary training.—Auxiliary training should consist of a to g,
inclusive, below, and may include paragraphs A to m, inclusive, if time
is available.

a. Appendixes I to IV, and VL.

b. Lettering practice.

c. Practice in taking poorly sent messages or messages sent through
static and intentional interference should be introduced at 12 words
per minute.

d. Operation, technique, and care of representative radio sets
involved in field operation.

e. Operation and use of field telegraph set TG-5-(*). .

f. Techniques of the location of stations and their concealment
from the view of enemy aircraft and possible shell fire.

g. Training of operators to send and receive visual transmission at
10 words per minute. This training should begin after the student
has qualified at 12 words per minute. In order to qualify for visual
reception he must receive 100 consecutive characters sent at 10 words
per minute without' error, calling off each letter (using its phonetic
name) to another student who records as directed.

h. Training in teletypewriter operation and procedure for those
- operators who are satisfactory typists.

1. Identification of enemy aircraft and tanks, and methods of
defense.

7. Packing and removing radio equipment.

k. Reading maps and aeral photographs and sketching terrain
features.

[. Elementary cryptography and message center procedure.

m. Use of other communication devices such as panels and pyro-
technics. '
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ArrEnDIX VI
ARMY LETTERING

1. Lettering style.—The accompanying army lettering chart
shows the proper army method of printing letters and numerals by
hand. Figure 11 illustrates the strokes used in army lett.erlng and
their order of use in lettering.

2. Neatness and legibility.—Neat and legible printing is of great
importance in the duties of an efficient radio operator. As a means of
determining progress in lettering, the student’s copy is compared
with a standard printing scale at frequent intervals. This standard
scale consists of six printed charts which range from superior (upper
chart) to poor (lower chart). The instructor places the student’s
copy alongside the standard charts in the manner shown in figure 12,
and points out the quality of his lettering as compared to the standard
scale. The student is given a grade ranging from superior to poor as
determined by the chart (fig. 13) which his copy most closely resembles.
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Frauke 12.—Instructor showing student his progress by comparison with standard.
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SUPERIOR
g945A DFC4 QAPL OWKS
HRUF ZTMX YVNB CWRH
JEWQ GBVR EUIL PQTS
ETIP UJKX EDSU IRAC
WFGJ LAZT UYPK BSFO
EXCELLENT
Q945A DFC4 GAPL OwKks
HRUF ETMX YVNG CWRH
Jewa GBVR EUIL PQTS
ETIP UIKX ZDSU IRAZ
WFGJ LAET UYPK BSFO
VERY GOOD
Cq945A DFC4 PL OWK F
HRUF DTMYX %HB CWRH
IZVE O8Nk Vs  1Rac
wWkFGJ LAZT H.“I‘FI{ BFFo
GOOD
oy s A BFcy AAPL OWKS
NRY F BrMmx X2NB CwRH
JFWw® CBBR EulIL PQpPs
EPI T LT KX ZB su ] RAC
WFGJ LAZr uYPK VSFo
FAIR
9y PE &4 oL oOWkS
JEL TMX DN DC WRH WM
oy’ ersh | “iR4e. OiR¥E
L AZ2T UyPk III; Q
POOPR
o oEC L o
Wil b W5 LM
J'mg, Ag | & Pai:1 5
51‘: brkx =054 I R4 ¢c
G LAZT XvK Fo
TL-5689

FIGURE 13.—0rading chart.
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ArrENnDIx VII
JAPANESE MILITARY MORSE CHARACTERS, RUSSIAN

MORSE CHARACTERS, AND ARABIC MORSE (CHAR-
ACTERS

. Paragraph

Japanese Military Morse characters.___________. T S T e e e 1

Russian Morse characters_ __ _ _ _ _ 2

ArRbin Morse ahBTRetEIE .. . oo o s S e e T S 3

1. Japanese military Morse characters.—a. The following is a
list of Japanese kana characters with Morse character equivalents.
Those characters in columns 4 and 5 are not kana signals, but are used
to change the initial consonant of certain kana from the values in col-
umn 3 to those of columns 4 or 5. They always follow the kana.
Forexample: — ... isha, —... .. D0 A0 i - 1S pa.
If operators are trained in kana they copy the character sounds in
kana; otherwise they copy the character sounds in English and sub-
mit the copied text to others for interpretation. (For purpose of
brevity the dit dah combinations of character sounds are shown as

follows: . for dit; — for dah).

- EUJ . £2) (3) (4) (5)
eSSl Morse Kana Nigori Hannigori

A - i

AA o i ro

AR )] St n

A | a—menn 0

W I — wi

AW | e te de

B I ha ba pa

BT —te e | 0O

C T Rt ni

D P ho bo po

DM | —=ii= Vil

DN — g m e | INO

E he be pe

F A ti (ehi) di (ji)

G i ri

H S nu

5 1 [E— to do

J ‘o | (W) O

K — — WA

KA i | z8

KI =~ | esivamse | K gi

B | i

KN PR L |

L — M ka Ea
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U Eflﬁ - (2) (3 €] ()
Bl Morse Kana Nigort Hannigori
ST ey yo
MK i 0 |, U Zu
MM AR g0
MN i s 80 Z0
MR — s = s | 81 (shi) zi (ji)
MU o S (0 | 1D bi pi
MW —— | &
N S ta da
] e i re
P S i tu (tsu) du (zu)
% —— — ]]-E
TR na
S —_— Ta
T —_— mu
I_J__ e u
UA .- | i
UT e no
Y Ap— ku gu
W - va
WI e (w) e
WN i 1B e
X v ma
Y o ke ge
Z —_—— hu (fu) bu pu
I .o nigori
ﬁ R —— hﬂ-ﬂﬂ.‘:gﬂ]‘l

b. The following lists the Japanese Morse character equivalents of
The normal and abbreviated signals, the romanized
rendering of the Japanese sound occasionally used for number repre-
sentation during communication, and the kana and Morse character
equivalents are listed.

numerals.

O Morse Kana Normal Abbreviated | Romanization

N — tﬂ-_]- - — — — — — hi
Z i hu (fu)—2 e —— s . hu (fu)
S - ra—a 0 ‘o mi
M — — Fﬂ_'! O — — — :g”}
A- - — 1_5 "W - — i
T _ mu—>é6 —_— @ — mu
% o — Dﬂ_g —— W B &

I I T B8 ] e in s i A

| V R — iu_g — — — — .o e Eu
0 e— re—f @ m—m——_—— —— re
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¢. Following is a list of auxiliary signals used for punctuation, ete.:

Paragraph _ - e
P T OO TODINY: . . e s e o oo o i 6 L s
Prrenthasln: (eloned) . oo oo sion i ns s e e S e e e S R T S
P T T i N g - St St e N . o s
End of message_ _ _ __ e A B B 5 RS A S T e —

Code or abbreviated numerals____ _______ o __ s R
Error—om L 0 s i i i L e e e s e S R L
End of part (interrogation) _ __________________ . i eme—
End of transmission. ... _.__.__. A R S T S S M S N

P W - W W
— O —— —

. — L] " Em e

-------

d. Following is a list of some of the abbreviations and procedure
signals:—

U. 8. Opr. writes l Marse Eana Meaning

AHR e e N i nu na Here is a message.
(I shall continue

- transmission.)

AS - O F W u Wﬂitu

ASMN T 0 80 Bend slower.

AWK e B e T e te wa Bwitch to telephone.

DQ _— o . o hﬂ ne BI‘HEL Elgﬂ {Bﬂg{
of message
lows.)

EEEEEEEE| . . . . . . v Error.

EA i he i Close station.

GT i ri mu Government  tele-

e ZTal.

GW | e e ri ya Will use abbrevia-

i tions or code.

AR S i na No, negative.

K S wa Go ahead.

KA e, 0 58 T& Repeat entire mes-
sage. (Will re-
peat.)

LAR e R T T kan Readability.

LARM Sams s b mm §mms e | KAD YO Good readability,
can read.

LARMU B e T i v ]| AR A Poor readability,
cannot read.

LART o kan mu Cannot hear.

MMAR —— —— O — O — ]ﬂ:l]]. Jﬂmmiﬂg:, interfﬂl"
ence, static.

M S yo Loeal.

RWNI il na se (na ze) | Why.

R a — na Uﬂdﬂrstﬂﬂd, rea-
ceived.

MRM ii — — ] — —— ) — — Eiﬂ{ﬂhi ﬂ} Ihﬂ.VE trﬂiﬁﬂ;

_L_IER —— o —n & — si na (shi na) | I have no traffie.

UR ST u na Urgent.

Uy o o u ke I have a message

e for you.

UD TR u ho Interrogation.
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U. 8. Opr. writes

=
=
=

e
=e)

— —

N 3=

— O W e e W

Kana Meaning
u ko Receiver.
_______ End of message.
ia Relay message..

yo 8i (yvo shi)
hu va (fu ya)

hu hu (fu fu)

Yes, affirmative.

Transmission is not
clear.

Code signal is not
clear.

2. Russian Morse characters.—

Russian letter

Frint

.

Transnritted
by radio as:

Same
lin

nter- . Means in

national |* “gnglish-

characters
A8

I'ronounced in English

;55%552456%0‘&&1%&5& ReoFemby 0 &

? EE dHMe<HOuHbOmZHmES oRmN-1 o
& R \E §'e\gaﬁ§§3n‘&y TR BRI E Pnud YR

==

,7(‘_'}"
ﬁ.

to
x

woRnd

i —
- g
T ——
—

L L

A N
i

&
 — — —
— —
- —
— —
P 1)

— — —
, W e e &
 —

w W W
I|..—
s & =

L e

-

,-I|:r'_ - —

tlI‘I-_Ii

= E E;*ﬁﬂﬂm:ﬂ*ﬂﬂﬂarﬂuﬂﬂgmumﬂm}

SH CH
(*

e 3| oF|gomsasnmozgrRa—N<TTOZw>

(*)

YU
YA

| 3

*FPronunciation signo only.

i (car)
b Ehar}
v (vice) ,
5 (get)
(day)
ye (yet)
zh, 5 (pleasure)
% (zero
ve, ee (meet)
y (boy)
k (Kate)
I {lam,p{l
m (might)
n (nineb
& (or) (never ‘“‘oh”)
p (pipe)
r (rose)
8 (site)
t (time)
00 (boot)
f (fine)-
h (hard)
g (German zu, or ts)
ch (church)

sh (short)

sh (longer as if fol-
lowed by y).

—(Hard - sign, used
after consonant to
separate vowel).

i (writ)-

—(Soft sign, used afte:
consonant to soften
it as if using y after
it).

T (use)

yi (yard)

& (met)

IF CALIFORMIA J
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3. Arabic Morse characters.—

o= | & 5 3 emsee
—teme (s th eme=— T j sses [ ——= T kh
- 0 d ==et 3 dh e=s ———) 2
o gy el e g weves g )
® 9 - b ’t —t—- |, z B el - — e 8 E, gh
semme (5 f ——— G q —_ e eemse J 1]
—— (m = On =t s h == I wi

.o S yi TL 5706

w = . oo

Cd
-

2
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INDEX
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Auxiliary training__________ _______..__ ER SSRGS App. ¥
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Ehardebersound:icooscssssisederanaiue aavistansniag 11
€Classroom instruetion_ ______________ ______________ App. V
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Guide keya. - ... ... e e s S App. III
Hand key. e ——————- 25
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International Morse characters___________ T, App. 11
Japanese Military Morse characters. . .. ________. App. VII
Key adjustment, bug___________. T — 28
Key adjustment, hand key_ ____ ____ . _______ 25
Ry operabiony: oo i reanss D Sia i s v S pas 25
Keyboard chart. . ___ 11; App. 111
BEVINE OYBLRIRRN - i oo st e S o ST 26, 27
Kaving poaitlon g sennesionsnaraimaapame cugg 25, 26, 27
Lettering_ ___ ____ ___ __ __ __ o ___ 12-16, 18-22; App. VI
Lettering proficiency charts_ . ____ . ________________ App. VI
Patience. .- - - - —---- NG S e R R 8
Phonebio:namae, s o S L S e S S 11
Phonie method__ _ _ __ _________ __ ______ L ______ 9
Portuguese charactera_ . __ __ ___ ___ . __ . _____._ App. 11
I o o e A A S B e e R o e 6
Gt 31 e e oy 12-16, 18-22; App. VI
Progress chart_________. e m e S App. V
PRI I oo i o 6 s B S App. I
Hadio: procedurd . L saioas so LY el s T anuiEiile App. V
Record method. . - . e —— e 17-22
Recorded transmissions. ... vcerccncensmmmannanemnssm 27
Russian Military Morse characters_ .o oo, _. App. VII
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Paragraph
Scandinavian characters____________ _ _______________ App. 11
Bemiautomatic key._ o recieceaaaa R 28
Slipo s e e ————— e App. IV
BEROINE . - s i s i o e e A 3, 27; App. II
Spanigh eharacters. ..o iciiiininiiincinnee st et App. 11
Special characters_ . o e App. II
Speed qualifications._ . . . . . eeaaa 23
DI i o i T g B B i B App. IV
e IO s A e B R G 11-16
Timeunits_____________ . __. 3, 27; App. 11
DO oo s s o o S s s s P AL
IO - s i R i v i S TR e i App. V

[A. G.062.11 (3-2643).]

By ORDER OF THE SECRETARY OF WAR:

Page
51

2,22, 51
51
51
17

2,22, 51
53
62

G. C. MARSHALL,
Chief of Staff.

OFFICIAL:
J. A. ULIO,
Major General,
The Adjutant General.

DisTrRIBUTION:

B (2); R 1,2, 4-7, 17, 18, 44 (6); Bn 1, 11 (5), 18 (2), 19 (3);

IC 2-7, 17, 19, 44 (3), 11 (10).
(For explanation of symbols see FM 21-6.)

T4

|0 BRYERN MR T PN TING OFFICE- 1043




	x-104
	x-106
	x-107
	x-108
	x-109
	x-110
	x-111
	x-112
	x-113
	x-114
	x-115
	x-116
	x-117
	x-118
	x-119
	x-120
	x-121
	x-122
	x-123
	x-124
	x-125
	x-126
	x-127
	x-128
	x-129
	x-130
	x-131
	x-132
	x-133
	x-134
	x-135
	x-136
	x-137
	x-138
	x-139
	x-140
	x-141
	x-142
	x-143
	x-144
	x-145
	x-146
	x-147
	x-148
	x-149
	x-150
	x-151
	x-152
	x-153
	x-154
	x-155
	x-156
	x-157
	x-158
	x-159
	x-160
	x-161
	x-162
	x-163
	x-164
	x-165
	x-166
	x-167
	x-168
	x-169
	x-170
	x-171
	x-172
	x-173
	x-174
	x-175
	x-176
	x-177
	x-178
	x-179

