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Secrion I

PURPOSE AND SCOPE

Paragraph
T OB e e e P s e b Lo S o S 1
Heope L L L e 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 April 21, 1942, so far as that manual deals with the teaching
of International Morse characters.

525112°—43——1 1




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 transcrip-
tion from tape, suggestions for instructors, army lettering instruc-
tions, and Morse characters of some other languages.

Srecrion 11

BASIC INSTRUCTIONS TO STUDENTS

Paragraph
International Morse characters ;
Supgestionsfor sidentaiee st comcaean (|0 il ol SR e o)
(orcentration = oo ol e e e

Importance of phoniec method of instruetion___________________
Copymgibebitd T S L R e I I L e el e

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 units.

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
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F16URE 1.—Tape-recorded characters (correct spacing for speeds of 20 words per minute or higher).

“90-word character’’ is used with inereased 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.

5. Concentration.—Concentration is of the utmost importance.
When practicing, clear your mind ¢f 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 CORPS
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, ete. 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, it is 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 is coming—the ability to copy behind should be cultivated as
soon as possible. After you have thoroughly mastered the Imternational
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
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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 correet to read what you are copying (in the case of
plain language), but you must not copy ahead.

Sucrion 111

LEARNING INTERNATIONAL MORSE CHARACTERS—
TAPE METHOD

Paragraph
QeliciaBIe . i Sl 1 4 O A 1] TN, ) SRR, .« & 11
Tapemnethod:receiving lepgon - o c. oo o oo T aoaaci e T 12
Taps:method veceiving lasson 2. . oo St acdan. o oo ret 13
Tapeitpethod Teceiving lesson & . - AP
Tape:methed receivingilesson do - -« oo oo oo Joo ol Lol JaT 15
Trapatmethod reseiving leagons 5oL L 0 0 L Tt T 18

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 I1I 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
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characters included in this lesson, together with the phonetic name,
character sound, and army lettering of each are shown as follows:

Character Phonetic name Character sound Army lettering
F Fox dididahdit ,E
G George lahdahdit
Te0rge dahdahdit C:'z
H How didididit 2
H,
M Mike dahdah M
!
J Jig didahdahdah ‘)“‘
Q
R Roger didahdit &
5 R
U Uncle dididah U R

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

(2) If recording by lettering, letter cach character as shown, making
the strokes in the direction 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.

LEFT I _HAND A RIGHT HAND

6@@@@@@@0@@@
@@@@@@@@@@O
BEOOOEEIROO®
o@®©®o®@®©@o

SPACE BAR

TL- '9?3

F1GURE 2.—Keyboard chart for typewriter MC-88. (The small number above each key indicates the finger
of the left or right hand to be used on that key. The typewriter MO-88 differs from standard business
typewriters in two respects: all the characters 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 transeription, the
student must learn merely to use the small letter “1” to indicate the numeral *“1'"; otherwise the finger
positions are the same. The shift key is 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 lettering
B Balker dahdididit ,B
2
D Dog dahdidit ’D
K Kin lahdidah
< g dahc ’K
!
N Nan dahdit N
T Tare dah ¢
b
A1 Victor didididah \/r 3
A\
Y Yoke dahdidahdah Y’ E
2

¢. 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 ficure 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.




14 SIGNAL CORPS

14. Tape method receiving lesson 8.—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 Phonetic name Characler sound Army lettering
C Charlie dahdidahdit C}
E Easy dit E;
I Item didit L
L Love didahdidit |__
O Oboe dahdahdah O
Q
S Sug: lididit &
ugar dididi !S §
w William didahdah W 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-
character groups per line correctly printed without write-overs.

(3) If recording by typewriter, use only the second and third fingers
of each hand for the characters of lesson 3 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 4.
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15. 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 Qz
X Xray dahdididah Xr

2

7 Zebra dahdahdidit 7=
2 1y B0 L
4 Fo-wer dididididah 4, N
ZEN
e iR e 2 Q
5 Fi-yiv dididididit 5 2
S

¢. 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 tbe 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 first, 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
correet methods of recording them.

525112°—48——2 9




16 SIGNAL CORPS

b. Information.

Character Phonetic name Character sound Army lettering
1 Wun didahdahdahdab _;L_Z
2 Too dididahdahdah 2
3 Tk rea didididabdah 5
6 Six dahdidididit 6
7 Seven dahdahdididit 7
8 Ate dahdahdahdidit 8’
9 Niner dahdahdahdahdit q §
) Zero dahdahdahdahdah ng

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

you recognize.
4 (2) If recording by lettering, letter each character as shown, making
: the strokes in the direction 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) All fingers but the first finger of the left hand are used in typing
these characters. Use the proper finger of the proper hand for each
character 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 satistactorily 100 consecutive char-
acters without error, you will be ready to start practice to increase
your speed in receiving all International Morse characters. Your
next lesson is in section 1V.

Secrion IV

LEARNING INTERNATIONAL MORSE CHARACTERS—
RECORD METHOD

Paragraph
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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 I1T 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.

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

(2) Charaeter 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 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 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:

Character Phonelic name Characler sound Army lettering
F Fox dididahdit J:?
G George dahdahdit G;
!
How didididit
M Mike dahdah
M,
J Jig didahdahdah J'=
Z s : : )
R Roger didahdit 3
=] Rz g\
U Uncle dididah Hin
LI &

¢. 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:

TL-5I44.-1

Use it in the following way:—When you heay 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 ¥ in your first square as shown:

TL-5/44-2

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:

TZ-5194-3

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

Th-SH G5

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:

<

The voice announces that the sound was Roger, so you print R
underneath your check mark as shown:

G
=

TSyt -6

TL-5/FE T

13




———ay ¥ P ¥

18-19 SIGNAL CORPS

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:

Ay

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

TL-5i44 -4

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.

14




LEARNING INTERNATIONAL MORSE CHARACTERS 19-20

b. Information.

Character Phonetic name Character sound Army leilering
B Baker dahdididit B
2
D Dog dahdidit ID
K King dahdidah K
r
N Nan dahdit N!
i Tare dah _r'
F o
Vv Vietor didididah v! g
[N
. : ¢
Y Yoke dahdidahdah W
2

¢. Directions.—(1) Listen to the sounds and record the characters
yourecognize. 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, I, L, O, S, 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 L
L Love didahdidit 1o
0 Oboe dahdahdah O
Q
S Sugar dididit 5 é\
w William didahdah WE
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¢. 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. TUse
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 X

2 o

Z Zebra, dahdahdidit Zf
0
4 Fo-wer dididididah 4: :
5
5 Fi-yiv dididididit ,5‘ 3

¢. 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 5.—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.
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b. Information.
Character Phonetic name Character sound Army letlering

1 Wun didahdahdahdah s
2 Too dididahdahdah
3 Thuh-ree didididahdah

6 Six . dahdidididit

NS W N

7 Seven dahdahdididit
8 Ate dahdahdahdidit
9 Niner dahdahdahdahdit

] Zero dahdahdahdahdah

Q0 o0

TL-1972 5D

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

1 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 !

I 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.

SzcTion 'V

PRACTICE TO INCREASE SPEED
Paragraph
Spead gual et iome A N T i e e L N ol e e 23
Visuad gl e ) - 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”).

17
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¢. 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 transmiftted 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
you 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 teal words or code
Speed required groups
15 3 45 or more
20 3 60 or more
25 3 75 or more
30 3 90 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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Srcrion VI

LEARNING TO SEND

Paragraph
Information on sending . e e S e S A eIh
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Second sending exerciga s bt LA s Tn e e e e e 27
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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

Space
Lock Nur Adyusting Screw
Brnding Pos’.

Spring Ternsion Screw.

Trennion Binding Post

Larera’ Block

Lock Wut

a7

- T PUnnon Serew

Lock NMut

Merallic Sirip

Base Coiled Spring
swyrch Lever
ey {.er/e/'__._i; . Lip

Corfacts

TL-4490

FiGure 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

Side view
TL-1974
FiGURE 4.—Correct position of filngers 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

20
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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 eurved, 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 it.

g. Now, with your fingers, wrist, and arm in the position deseribed,
press down the key button by a straight 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
is 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
exereise,

7. Second sending exercise.—«. 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 it when taking your
position at the key. Continue sending V’s until you ecan send 20
consecutive characters smoothly in 35 seconds. When this has been
attained, ask the instructor to check your transmission. If it is
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 0o Higo'N B R 0 w N
TL-449(

FIGURE 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 0 w N
TL-4492

FIGURE 6.

(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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w N
TL-4493

FI1GURE 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.

H N B R (o] w N
- TL-4404

FIGURE 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.

TL-5697

F1GURE 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 is released, the dits stop. Thus, one dit or many can be sent.
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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).

OPEN-CIOSE

BICESTOP
ADNSTING SCRER, Y IV, | — OPEU-CLOSE REY
LEVIVER 1" evep Taasion

® f DEADENER WEKGHT _IEY conp 3 MDUSTING SCEEW
|/ soastiie scezw CONECTIONS :

VG, J'i"

DEADINTE JOR STOPRIN
[ viszATicw oF

.. PIVOT
Lrw wwfﬁ.r

WEIGHT ADIUSTING
\ LocENuT

FIOT SCREW

LOCENUT
“SFRONT STOP —Di LOCkNUT
1 Lockvur PAR CONTACT
e e y—i— WNTHE
s,A FRONT 5107 SCREV ADIUSTING SCEEW

L ront 5109 scazw

~. VERTICAL VIEW OF PORTION.
OF KEY BETWEEN A-A_

00/5 INCH CLEARANGE —

Figure 10,—Detail of semiautomatic 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 serews 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 screw until the reed lightly touches the
deadener, and then tighten the locknut.

(3) Adjust the front stop serew until {he 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-
sible if the operator prefers more lever movement.

(4) Operate the lever to the right. Carefully 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 that this adjustment be
made without flexing the contact spring. Without disturbing the
adjustment, tighten the locknut on the dit 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.

e. 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 serew 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.

J. Permaissible 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

Sucrron VII
PRACTICE MATERIAL FOR SENDING

Paragraph
Code groups, exerecises 1 to 54, inelusive________________________________ 29
Clear English text, exercises 55 to 58, inclusive__________________________ 30
Tactical net traffic, exercises 59 to 78, inclusive________________-_________ 31
War Department net traffic, exercises 79 to 87, inclusive__________________ 32

NOTES

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 fo 54, inelusive, 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. Huercises 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.

Lrercise 1

FFFFF GGGGG FGFGF FFGGF FGGFG
HEHEHHH FHFHF GHGHG GHHFG GHHFF
GFFHG JJJJJ FJIJFJF GJGJG HJHJIH
GFFHH HJFHG GHFGJ HFGJJ MMMMM
FMFMF GMGMG HMHMH JMJMJ MJFJG
MHHFM GMGHF GHJMJ JHFFG RERERRRR
FRFRF GRGRG HRHRH JRJRJ MRMRM
RMMHF JFGRJ RRFGJ GJGFH FGMHR
MHHJM UUUUU FUFUF GUGUG HUHUH
JUJUJ MUMUM RURUR FURJR GGRHM
GUMHH HJRJF UJMHU JFUMG RFGMF

Erercise 2

RMGJH JMGHF MUHERG JUFFU RJGFU
HFMRG RFJMM HRJGU UHFHF MJRHJ
RUMHF JGMUG GRUJU FGHHR HUMMF
MGJRR JUGFR GMGMU JUMJH RGHFJT
HUFRF MRGFU FMMJH HFGJR UHUJR
GUJJH FGGRM RJMHG UMFFH URJHG
HRFUG MMJRU MJUFG RFHJJ MFMFR
GFGHM UJGUH URRH

Frercise 3

HFHFM GURGF GRJUM JRJUM HJIJUH
HGMFR UMRRH GFJGM UFGFH JGMUM
MJIRUH RJFRF UGHHF MURFM HJRUF
GUMGH JJGRJ GHGUF RJMRJ FRMHM
UHFUG UMJUF MERHR RMHGF GUJFG
JGJUG RMMRU HFMFH JGRHU FJJFG
FUFMJ HMUHH MRJGU RGRFH FUMJJ
FHGGU GRRMJ MRUH
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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.

Ezercise 4

BEDEDB
KEKEKEKK BEKBEKB DKDKD BDEKEBK DKEXKD
BEEDD NNNNN BENENEBE DNDND EKNXKNK
DENBK BENDK BEKDN NDBEDN TTTTT
BTETE DTDTD TR CNENTNS DT ER
NTNET BNTEBEN NBDEKED KDDTB VVVVV
BVBVBE DVDVD EKVEVE NVNVN TVTVT
NVNEN EVDTEK VETTB EKDTBD TDBVD
BNEBVN TYYYY BYBYRER DYDYD EKEYEYEK
NYNYN TYTYT VYVYV TNTYK VEDNY
EBYVN YEVEN DTDBEK TBTDB TVNDV

Fxercise 5

NYKTV BTDEKY YVETD NDNBV BEKYYB
YVNEB DTKBN DVNTV DTVTK DBVVN
TBDEKEEK BYNTN DYYBD NYDYN NBBKD
TTEVT. YYEYY EDTVY TDTYN YEBEN
VENDB VBBEY NYTDD BNEKEKET TYVVN
DTKKB NTBYV DVDND NVBYK YTBND
I VYDTV BTYDT YEKEKNB NEVDN DBEKTK
YN ITVT VNDEN 'KBTY

Exereise 6

YEBDV BETDN YXKBDV NTYVN TDVTT
BNBEB VYNEY ENDYT YDVVB DDYHK
TYEEN TDVNY BTNBB YVDYK VDNNYV
EBTTN YTDEKY YNTVEKE TVDNY NTKEB
EVDBD DENNV TTYYB BVVEN BDEKEDY
TTTDK NVDKY YBNBB TVEYV NDYVBEB
ETDVB NTBEV NYDTY DNEKNB NDVYT
BYTK
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¢. Erxercises 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

SIGNAL CORPS

characters in lessons 1 and 2 arranged in random order.

GUJ UM
MVFJR
JREUR
TMTHG
RVUYTU
NGMHN
GDEDJ
BTHVK
NHFUF

UBNFM
DHBGB
DFEUT
YGJTEHER
NVKYB
GGVTH
NFEFURF
HFRFN
EYNYM

UJMKD
REJVEF
NTFEKEJ
HYDUG
HX.J XX
UGDRN
EDVTYV
DYVBG
BETHJD

1'- 1 ;-.J 5 3 3 1
d. Hzercises 10 to 12—The 275 characters in exercise 10 consist of
a gradually cumulated presentation of the seven characters in para-
2 : : :
The 189 characters in each of the exercises

TMREKB
RHDGK
UYNUY
DEVEYV
HDUBD
HDKFR
NVYRT
YNKUM
TBVGY

DHUJN
VYMJJ
RBVRYV
KDJNB
RMENBEBE
FYBKD
YMDEYV
EDMTTU
UJFEFUV

HERNY
MNTYB
NBRHM
JUBMB
RNDGN
GHFME
TUMJJ
HHRMBEB
RYTMU

graphs 14 and 20, lesson 3.

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.

Erercise 7

DYVNN
VYVEUTK
TITFGH
NBGGF
MFETV
JYTUK
FGNRU
UHVGD

Exereise 8

HUTDM
YRNVY
NYJTM
RJGTH
VYDMN
MNUJY
BKJGJ

JYGHJ

Hrercise 9

GVJUR
NGGFF
HNFEKYV
TYREKEG
EDMFM
YNHRB
FBNTV
RYGFJ

HYGNY
BEFKBB
JFHGM
HFEKGT
MJEKJD
JVBBU
YHMJ T
DRGMD

GEGFR
DVAE R H
THMEYV
UJJIGR
FEYHD
REVTH
NRGRG
BERVEN

TEUDV
EHFTY
YRGJIM
NDBGU
VHMJ H
YFEUD
JRYDN
JUKKF

DBTHJ
YVDRF
MNVDN
RHNMT
YJBRY
FVTEM
JKBRN
FYMJR

EKERFT
UFYNM
BGGDU
HUTFF
TUMYVD
MDUHT
BDTGYV
HTMDB

MDYTH
BVUDD
RTEGYV
VHVUBEB
JKTTR
GHMUK
VETVG
FMUNN
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FEzrereise 10

CECEC
ITIIYI CICIC ETETE ETOEE ICOCED
EICII LLLLL CLCLC ELELE ILILI
ELCIC ICLEL LICEI ILECE 0000O
COCOC EOEOE IOIOI LOLOL ILOLL
ICILO EIOCO LEOCC ECEOE S888S8
CsSCSC ESESE ISISI LSLSL 0OSO0SO
SCOIL SILOE LCOSO ECELC IESIO
ISCLE WWWWW CWCWC EWEWE IWIWI
LWLWL OWOWO SWSWS LIEWC CIECI
OESWL WSOEI OWLES LWCCO ISLSO

Ezereise 11

ILSCW OIWOC EWSIL CSOLE ECEOI
ESWIL COSWS WLIOC ELWEL LIECS
OWISE IOWCL OCSLE OIOLW COWIE
SWIEL SCSCO WLEIO ISCLI EWSWE
LCOCS LEIWO CWSLC OSCEI OWLIE
SSEOE WOIIC LELSW IWCOS CLSWC
CILWS LWEOE ECLIO OSILC SWIES
COWOE LSEOW CILI

Exercise 12

LCSWL OCIES CIOWO LWSEE ILCOL
WICCI SOISL EWEWS EOCLI LWCLS
OWSOI WSECI EOEIS EWOLC OSWWL
EESCI ICOLW LWISE OLOCS IOLCE
IWESC IIOLW WOLWE ELOIS SCCSE
CEWOS OEILC LSBWES CICOL IWSCL
ICLOE WISEW SCWIO OELCW SCLWE
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.

Erereise 18

HEOEN LSYEC UTWFN VENIB UKGCT
KBRGR HCWOS OIRJT MSLFG HVBYF
LDJYM MJIUD VDWOJ YSDVE GYJVG
NMCEE LBBTN IGMOS TUNSW WDLKI
MOCDH HCFRY VRJIT RUUWB LHFFE
EMJET DCHOS GMETY FEMVL UIWIO
UYSHI NENTV CRJLS GVHFN DFCRO
EBJBE DWLYB UWRG

29




LVOJT
UKUCS
HEJHF
ECKND
LEDHYV
FJTOL
RECJG
IMNCS

YMSBD
VCERK
EKTUYE
JVOLH
WEFNTU
CDDNJ
LOYRE
IKWKE

nrrayl )

AAAAA
QagQqaQ
APQAQ
XAQPX
AZAZA
PXZAQ
A4A4A
PA4QX
Z4XPX
REXEX
4ZAZP

X4Q56P
AA5Q4
ZXQabhb
4PQZ5b
45 b5XX
XAPQX
5ZQPA
bQZA 4

MVGNB
HOUEK
YHDRW
FYOSC
UVWDS
TEGVM
URLDN
UMCEF

WLUFR
NTVDY
JKOER
BMHCEF
VIRLG
STHEBEB
RFLBI
5S CMHEHL

graphs 15 and 21, lesson 4.

30l S S
AQAQA
XXXXX
PXQAP
PZPZP
XZQPA
P4P 4P
4PAXZ
555565
ZbHZHZ
5XQFfA

4QZ 5 4
AZQZaQ
Z4PXX
XXb552Z
54PXZ
PAZQX
454APFP
54QX2Z

SIGNAL CORPS

Exercise 1/

IGMLO
TEWSV
GCFYJ
EBBRG
TUHGHN
HYLJX
UDHVW
GYKO

Frercise 15

SOVGN
BHIHO
WIDTM
ITUNGV
DWOSR
CGOSO
WUYFV
HMVW

Hrercise 16

APAPA
PQPQP
AXAXA
APQXQ
QzZzaQza
ZAZPX
Q4Q4Q
AZAQA
ABADbBA
45454
AQb545

Faxercise 17

Z5QPA
PXP 556
QAAPA4
XPQASb
4ZQP 5
Q45X2Z
X4b2Q
PX5 4

30

WCRBJ
I DY BT
WMLJE
TVICO
ITEOM
WYRKS
DWHB 8

GSNMC
LIUFH
SJITIK
TUEWJEB
YEDFG
INUEY
GVGRF

APPAP
APQPA
PXPXP
APAQX
XZXZX
QPQAX
X4X 4X
ZQXP4
P5PHP
5PXZ 4
QAXQZ

PAZXA
4XA 45
QZZQA
P4z
5A4Q2
Z54PA
QXPZA

BSREY
WNLIO
LIJYSN
TRFBR
WUGIM
VFIBT
ONFIE

MCFWG
ILTBJ
YESME
OYRED
CBLNT
NDJUT
MTEJC

f. Ezercises 16 to 18.—The 275 characters in exercise 16 consist of
a gradually cumulated presentation of the seven characters in para-
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.

PAAPA
PQAPQ
aXxaxaq
ZZZZZ
PZAXQ
44444
Z4Z 42
QP 4Zq
QbQs5Q
P5PX 4
Z4AXZ

XXPZ4
QP ZP 4
A4XPA
4ZAAP
XAQAP
54AZX
XPAPQ
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ZPA5SQ
Zbb4P

ZQas5ex
P4QX P
ZAX4A
AQA4X
ZPZQA
4P A4X

X4PAQ
4ZXPA
AAX4A
bAXQP
Z5Z45

ZQsXP
Q4Ab4

5PAQZ

Exercise 18

P5XZA
AXZAS
PZ4A Z
4AX Q5

AZPAP
PZAQ5
ZXQXX
ZZQX

45Z2 X4
QQPb4
ZAQP5
ZPX5Q
XPXXQ
4P4X A
AbBP4A

QQ4P X
5PZXQ
4X57Z4
5Z2P Q4
4Q5Q4
5Z54P
P55XQ

29

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

CVCQF
PSEDL
REJLW
FPZMO
FYBJL
FDKQG
XRZVT
ZXSWTU
FHA45B
N4YXO0
ZC

HNRQI
XMDLP
MAKFY
LBJKZ
FYBUM
THCEKG
54EGW
AUHVW
FNCPW
TKSHJ
wT

HBASB
VZXYD
GCTCV
ULU4W
OTPGF
MPTQF
LEWSH
4H5QE
WXDVB
IGUWN
EXK

RXNIY
5APIJ
BSWEKX
GR VM5
PLUOW
SVOTA
SJHFB
SPLDV
FRARQ
S4EGI

N4HGTU

EEDOC
UWTSP
FDHAW
PSYTE
BUIYD

GTCLO
DASRYV

QDLNE
UAQGL

EPWGO
FER5Q
X4ZBP
MLTDK
BONHC
KUMRA
EGC5HX
ESHCM
QDMYM
BZJTI

Ezxereise 19

UDAED
STVZY
SNEIM
SENBR
YWD4N
VSNAM
PC4K4
JOUPN
WGTCM
HOJEE

Ezercise 20

NBVGT
YWJIRO
TVSXN
RFEFWMZ
AMJSN
QARPD
VLIHD
Y48 BO
5XQ4U
ECOIF

FEzereise 21

FZEVA
MNSTI
CRJS4
FDYXU
S5ROVM
SCZN4
BJVAI
UL4BN
4RTNF
JORPW

31

XJYHB
0G4NQ

FUOCK
CHZIL
MCXOG
5YJEH

XAUCL
TVIWG
UAIJP
KOYEKYV

AUSWX
IQCS5F
OSb5ZJ
RFNKX
AEKXZI
E4QHYV
BJPMI
MOEKEVH
ZB4ATE
PCOLE

XMHY K
QPNEW
ODLATI
UWSJTL
QYRIJ
HDYLE
Z4BRF
TOEKYG
KQ5CL
VLZOS

AHW4B
Q55U H4
TTLGZ
DEKQZT
MPIQW
IGRUE
YDXL5
TAQMD
NFZKH
QBRMB

ZCLPV
4Y B R4
QEIGK
QVLSB
BN CO4
UZOJTX
DKZMX
NYJTSR
GYFZR
GXIJP

SBHGOE
QIERN
JYUJF
ETDNQ
L APV A
XGs4wW
TUAVPA
DIJEY
ZABCG
PHHXX
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h. Erercise 22 to 2/.—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.

Exercise 22

11111 22222 12121 21121 21221
33333 13131 23232 23221 11321
31328 66666 16161 206262 36363
13636 26211 32616 12323 77777
17171 27272 37373 67676 62317
71632 17311 27762 63632 88888
18181 28282 38383 68686 78787
76323 21278 131867 61832 87288
67183 9090999 19191 29292 39393

© 69696 79797 80808 36081 81273
62027 63817 86183 32917 62978
00000 10101 20202 30303 60606
70707 8BOBO8 90009 (3832 13826
71826 90970 70028 61700 37616
19328

&

FExercise 23

P2176 16290 89713 38697 23809
23810 389862 86721 09167 73037
62067 23170 890398 16182 00182
19327 13008 976902 80663 71769
30791 (7810 69382 83622 (01928
60373 97016 32728 19689 B82760
13736 01699 88072 13291 20183
813828 (6779 72366 09012 86293
12779 38163 67800 9

Exercise 2/

03932 96318 07826 18172 06792
79621 18306 87839 30970 62163
20789 19836 27302 70961 81098
93971 67283 80328 61210 78690
70736 23209 12871 08316 26173
37869 18208 90316 27093 7OB76
P3281 91067 26893 29167 ©3719
38681 7(P826 31920 293068 910883
79867 32281 20619 7
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i. Frercises 25 to 39.—The 216 characters in each exercise consist
of two sequences, each of which is made up of three sets of the twenty-
six letters and three sets of the ten numbers arranged together in
l'ﬂﬂii(l“l ('ll'fll‘I‘.

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 8 minutes 38 seconds, the speed is WPM
If sent in 7 minutes 12 seconds, the speed is 6 WPM
If sent in 6 minutes 10 seconds, the speed is 7 WPM
If sent in 5 minutes 24 seconds, the speed is 8 WPM
If sent in 4 minutes 48 seconds, 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 zent 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

o

Frercise 25

POJZ5 WORYY CI2LZ G148 B V4856 I
HSTYEK IBSEX 1PXKVU SQWDM TQOVS
RENXY BMDI1L CpITR2 OH87C OWAF3
NNZHG 9X9JE KF E37 DABATF G4Q56
OLUBU 2DMX7 UY Z8B 636A I 3UTEY
7YRPR Q2ZIPM DEUS9S6 RPOG1 X98SHYV
4T Z1W JEKEXMV 5H5PVIF DYO9L5 E40BT
2F02aG 8HLSS BAQFQ ANJKJ CCLWZ
4HEMS3 PDEWC INNG5H (0]

Fzrercise 26

31H9J VYVPA NPBQS 7ZZQF C4FZ G
6H37T K2HXY GBOIR W4UMM QOUDG
BKXTW 2MOSA TUST5H9 JVILC B8XEEJ
F6YPD 49CIA B60K B TNPS5D LEIRR
SWL21 N5Q2F WEBOO4 YAJQC YOBITU
GXE43 1TJyQL FURM3 NR7G9 SBKXWS
6BD1H JZHSA LDONR TOESYV I GQos
L5EMZ 6FZPT b5MP6I PIWX S vcozv
DE3EY C A742 8H7F N U

525112°—43—05 33
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FExereise 27

SZ7Y P OBUFH 92RXO EMQ68 KZFNO
DK4L2 F4DCR GDWSH 6UEQO JROHH
GW1J3 JLMCA MQX9V PITIV TXTWGUI
CZ5NS VS A81 496X 7 2LNYS P7TBI
B3ATE K30AM HS8TNSb MYYOX 2P2DK

RVOT4 GTNWO S5WS LY 3YCUN SJIRE
HQMZO C4312 KEVCXF LI8SXS5 TBA S E
JUDGA 4L6IO RUBZ9 1BWHS3 YFEDJ
609G G VaQlPP ZBEF8 @

Exercise 28

GUNIK G6GXZ R1IP6Y BQDL?7 TUE3Q1l

731BT 50RXN YIPEEK O2YQH OTXW4
BIUFN LA3STJ PWZ4E S8 J2A V87CJ

PMHSF H5COM C048B SVEZEKO WMVDS9
FA2LO DBR4N E7QCE FY936 SCLQO
Z T247 D1V7I 2UJDN WWEON MYBHS

vVxaQile BALSZ FCLP1 G4UXM XHOBR

HDGZP (09IKG M5T6J VBP 56 ABOWR
UFYBR Tb55AB TOIEK2 K

Hzxercise 29

X050P FDLVI RSUOG WX9l1l M5MOQ

SA2P K JUNZZ X89D7 SYU6BM RAVYO
KELKO 61QN0® H2WA4 L7J63 TEVZF
JTDYS W2IPH SC8I4 GBEHE TQCFG
TCN4R B88B4 30Q K6 DIWYO 2AS8GJ

Z S89R WOXA9 RM7UX B8UFO5 HEMGH
B600O Z LCBIN 2VDVI IDPAT TM72Y

4JEJW X59KQ NUCPK THY7L ILGPS3
31C62Z VF84E FRSENQ@ 5

Hrercise 30

AWTWX TFSHSP ZUSAG XNUBC O0O43HG
JOIO9 2QTVI QMV8Z GYDOC IEPAZ
UlKYR 1DCW2 BVJT7Z TYDLG6 SFTERS
FO84T 174HEK N36E Q X28MJT HLPSN
L6850 B 9RMO G EPYHI FVYOCW B81KHS
MCUTN URLBS IPHRB 4YPZD 9649010
G217F J3GFDH AODKS 2A2TK AXEXVW
518Q E BCTVD W8X4Z PS8L S 6NQLJ
UZB5JY IMRON 7E73Q 9
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HBGRO
TCEVC
MY S2R
WBOBN
G31KX1

AGWDC
VOHBTU
909LF

TLJZT

4pIRT
UV S35
QLCKZ
NSV59
NXP1F
98J 7E
OB L 94
TYNZQ
420E5

HIPVU
XJ QK3
DYPLM
YIXV4
HWITR
AT5P Q
Z923H

KR1V4

OR7VL

L U585
VASRS
DE6N I
1PRZO
X1L7H
J3RPW
TJCDB
NB 095
_UCJTXN

5Z0G5C
FINHTY
AXOAS
TLJKP
JZINS3
YU9XX
FP30T
RQRRC
88Z80

PICMT
LDYHE
MO1Z L
U2GseQ
JOHX4
2NOU3
MRV JZ
WE65A1
YH2XR

2Y8G I
55076
BEBENQ
KRGN4
TPOQB
X1G4D
SM33P
S9THS
NDFEZ

KEY5QN
FJIMHL
veliyc
SDFJW
2T6IW
VESBVY
UXY08
65E1F
SGNZO

Euxereise 31

OMS58H Le4B8 XNVFL
40284 YW7ZK XQUGBY
TPIPV ESGFT Q23T I
OWAQJ 9DDS81 RMUDE
DEMSEK S I581 JNW2H
DEMYG UZPSK ZEIWJ
6VNPF L7Y6C 23074
A4AV I QllEB MXT5Q
OGEBEH4 E

Ezxercise 32

8Q@J XD 1WBSO WX 04

28N TE FZ75C RKIPB
BEGOD 3Y2WH 6YOUJ
3GAFK 07VS8A AMATR

67P1E S3VUOB MQYTUS
GAWH¢O RXTQG 3CWEKP
LZ8JID C7VSA NFIPI
O1HID SGFDC K5BLK
OMTS6 F

Ezercise 33

3U817 PFCZZ W2090
MTCC8 JBAEG UWI5S
MH61D EXK45V DFRAQ
ZO9ONF P3S ST LLXAZ2
XoWoe USETA NM176
5CZYO0O E2UJG HYIIB
J K804 LPWEZ VLJFD
FXs81cC BCAGP WAQYXYS8SN
ROMSU 7

Ezercise 34

ATWPC 4Z0O3N BIUTK
BO73Z OBEUV G3RCE
4YAOJ 9M2S8S7 HXDQP
F G48M G2KBO wWQIXo
WOC4R Bil6QK 19D5A
OFEZ7 32VTO EZL4Y
X2GM8 LMDUA T7IHQ
Q9GFH PPKAL I7HZ2S8S
R S 34M 8

35

29




73FTR
4TUJ R
P83XJ
8CHE Z
HMINY
471J8
35EF Z
2KNVS
EB50L

MZS3E A
94LZN

7TGSRH
XBF30
SKTHH
RBMTS3
NRLVE
02880

IJEKZA

5TEKXb5
JEXNT
CPOC2
TOoOPDD
42WEB
YNITX
KD6@3
9LXSC
JBR23K

RIBKS
EXEDZ
ESBWZT
PON Q8
HTVGL
“1QTM
X05U0
CJHSGF
RS8NOD

DEPAC
4F L3H
SXWIT
RWB56U
2DU X4
GXEOC
PRDJT
6LHIOD
STDZS

WeGQN
MVG7Q
CRIDO
2450X
FJIG6YH
USROQ
UeD7G
3B1IN9
wWU2QB

FOGQA
VARLT
1FQUYV
ZYHBI
BEIIK
QAHNS
FJUBD
PZCMY7
NPOWC

4RGO1
ONOJ T
GYDUF
JKI1O
2YMJI Y
EPP5HW
UBCS8SU
RFWMG
FOHQW

SIGNAL CORPS

Exrercise 35

HOSE S
QVGZA
POBQA
2G41P
8YMWX
BOANC
3YIC9
211KY
O9N40 G

Ezxereize 36

UIVso
KEDTWA
LJZ92
S8O0PRT
879071
GSML1
FTDD5b
PPTFJ
6ASVS

Erereise 37

X8L41
ZSNRJ
ROY Y4
33HUP
PROIM
82051
S1IVOW
FGE4E
BO4A Q

Frercise 38

FA7TUD
V3es I
BWP35
HVXXS
KE3VVve
LRHSM
B7Z4Y
9G Q2N
ID3SSE

KO856N

L K990

VMMX Z
ND7BW
JMLIO
VRPUD
FU7UQ
T2PWV

R

VYPSE
XWLUB
YD595
I2AES
K5EVSE
QJ Cc2X
LXPIH
BAI4Z
X

H9853
8S6VEK
MAR277
GCPSO
AGHY Z
TYWVR
BL3T8
UPJTS1

Ql4QF
N CM84
P 5762

ROMA C
GBKX8
OBECT
ANTVO
Y7Z9D

F6C2K
LJeQG
VIYY I
B17P O
S6MEB K
TQWOF
6AQAH
5HEZ G

NM301
Cl1B7Y
SUC4P
1FQKJ
FHCYO
34N K5

4ZGWW
X0EMC

JM7EKW
GI1M9
N8DZo
FLQEW
97U82
ZVRFED
XGTEL
MOHHD

LO9X09
JCBY7
BALHS
ZUwa5
25 P4L
Z31I1
54A T2
KALIX
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Ezercise 39

APHMI CPDGR KQHTE SI4VN ITWOY
SJTXZ2K DF361 LRVBD GEGZ9 XP2XE
6630 T ciTzZaQ b55FIF JMRU4 b5YT49
ABANUQ BZLSO WBWCO L8YPJ 87Vao
MBT7HA EONFW 1POCE CDzos QwWi15J
2784T 6MHOD MDOAI GYXNV GVHUR
GAQBP ZLE6O FETBO bHYIQC WMJ PO
44838 KZ2vus 6R2N B EFVPY QOANXO
H583K L37LX TRJ1I Lo

j. Fxereises 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.

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 8 minutes 38 seconds, the speed is 5 WPM

If sent in 7 minutes 12 seconds, the speed is 6 WPM

If sent in 6 minutes 10 seconds, the speed is 7 WPM

[f sent in 5 minutes 24 seconds, the speed is 8 WPM
4
4

» )

If sent in minutes 48 seconds, the speed is 9 WPM
If sent minutes 19 seconds, the speed is 10 WPM
If sent in seconds, the speed is 11 WPM

n
minutes 56

(<%

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

o)

minutes 24 seconds, the speed is 18 WPM
minutes 16 seconds, the speed is 19 WPM
minutes 10 seconds, the speed is 20 WPM
minute 44 seconds, the speed is 25 WPM
minute 26 seconds, the speed is 30 WPM

Exercise 40

If sent in
If sent in
If sent in
If sent in
If sent in

b2

i il

JWRVP WLTZU 69868 QVAGY APNCE
DYOFH QFXKN 53509 IVRFT ZCRLE
ZWBJX 69134 MMJUO 30721 - 25104

DEMIN AIQSK TGULS GPOHS 72847
XCBYK HEDST XYLVR WEVBA 65843
EXGYT TIEMU 09828 39903 OCFATJ
HGHBX PUOKU DGMWR NVIFZ 27812
DELQJ QHZZR ILBCP NPAMY CJEOQ
77511 NFSSD 54046 w

37
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Exereise 41

PWNWF 24823 RARCX HVVYS MBREKL
53190 68106 CWQEJ DPOFE UEKMZAQ
JITLS NPVOD DGYTG 58132 49740
HUBSY ZEQBI JZTHA KFNLX 098775
CIGOA MXUBM VVRBG 05423 LLOXP
NGFQE PWSPY DOAEZ TJIJIW YXEAS
MOEKUF 48179 ZHCUQ IIZDN 64899
RMTYR 80752 AWTJIG XCNQH 315386
KHCKS BLUFV 21087 D

Erercise 42

GUGPL YKTPB 95924 GADJV JMHWR
18873 MUKDF 50476 22950 ESOCP
63468 ZZUYN CELQR YJCEX 01173
XNAHL QKXRV FMWWH OAVEN QOISB
ZSITT FDIAB VNZVL 632861 YXXTS
53424 MEEFK RNVZW TPNLM DFGIR
DJICO KCHJU 49071 SGQSE JUUPA
03872 HDHEY 60588 ZQYBF RWLOBR
57901 XMPAO WCGIT q
Ezercise 43
! 71714 FDLCQ 03621 ZHYMP XVYGO
2 EKXKHWD 938865 73895 2604 ZBUHN
i REFNP 58042 FUVSL STGAA BEWPW
¥ IMDCA XQJGL JOMCR IIEKEJYV TNRXS
YZQTE UBODG 37960 INVEQ OZNUB
PZLBD JFILJ VAJEG HYMOC 08435
VPWER 61851 ISOME ZSYWS HXXPM
XWFQT CUTLN KCTAK HQUGF 32729
59214 76840 YADRR B

Erercise 44

27952 85793 QVWNS SOMDW NXLZR
51349 FECSA UOIZX 46168 AALIO
GEJTE WIREF 40870 CBHMK NUBGEP
CTIJXH RPHZP 28301 JEYVL FGDVQ
MTYUB DQYWN HBZYM 61686 84357

LDEQZ MLEOW 09202 JEGBW BSBEJAT
RIVTR 32145 NLCJF XSQAI GTDCN
HZGOD EXKYUSC 53097 EYHEI 18974

XURUB P
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MXREYV
589090
84672
BQHKR
YCFEZ
51889
45932
TGEMZ
96143

FAPQF
CTGZT
46138
CBGCQ
821990
70925
47513
OKMZE
JETPU

46028
TIAHD
RNCEO
XULJA
PFUQS
63069
97941
YIEFQ
WBGSG

76739
OHQUB
PUQEYV
SGDJK
FAMRJ
RIBSTF
EKEWGLS
XTZMP
P1118

JLMPW
coa@DXx
YTGSYV
DGWIK
DAZZR
FDYWS
62042
NEMKD
SWGGTU

57512

JBNDP
48407

ZMIHY
NEYEBV
VWFEC
SPRJS
GAXCG
YBNXJ

MEGHA
21983

LQBBE
39417

MYYZU
ASGZIM
HXWY J
OCREKX
ONJDI

SRCCZ
39041
AEKEZZT
ENQXBE
IRNFR
DVEPU
po082
NHLEKO
VBZEKH

Fxercise 45

HSNNV
HCEAJ
51523

AUIMI
IVOCT
JWLFR
ZXLYE
AVNTL
EJBVF

Exercise 46

UVRHL
EDUPO
LEWUR
XEKZG
AUAZI
TG-H-Y I
86123
81496
92008

Erercise 47

IFYBG
57428
FVELD
QCWNN
STVWD
88073
QIFTT
23750
PZLHN

Exercise 48

005635
80822
17646
TEDWT
33859
47556
676963
CGECJT
vaGcgDU

10879
PFOLJ
PBSUQ
KRTLN
UJHDH
15730
COARX
PQIXC
U

ITAFM
NBHRY
VOSXS
67250
HDNQT
OKRXW
FCLLP
YOLMR
D

ZMZRX
51653
TWOOT
CSZPV
581564
MEKEMPN
CBERLYV
ACFEK
Q

PNGSX
LR BTy
54218
XMLGA
DASPZ
IEATIA
42472
cQYUQ
N

BFUWX
86231
OZTYG
44370
KIBOP
BNPYH
86077
QMQAS

93306

wWXMQW
VOSDJ
JLATE
SVBMD
54637

WHZQQ
IFNUK

76009

GEPSV
XKHJD
UJIRW
PLDYJ
ROVUA
UEHEBX
41622

EKPOFL
BWHMY
VJICcTD
WYLOH
TIXLY
XWTNM
ORBYI
OFHMW

29




wrell L

L
M

YCIEO
ZMUGM
ZSUIS
IJXUDI
KEQBYV
CXBJIF
ZHRIB
58252
BELOA

15982
57174
TRZQF
IVNWBEB
AGDRC
22835
LWNZP
CEVIO
61385

55916
WPQLL
87080
BSENTUQ
JFMYL
94450
TSSRC
29858
40261

67826
83033
TOETC
44289
NAUJS
19183
CQLMY
AJFQsS

P2061
NAGWO
290718
BJFHF
LTDMD
QZTEC
46484
97351
UBPEX

BEFWCY
62100
MRPSS
PYIJZ
ENKHO
MWMA L
256406
SJDUR
47973

BBVEM
GNARS
KPCHK
61257

EUGDY
LFTAV
HC L FY
63087

LGOZI

VQEIZ
JYZJH
45179

LABGR
QCBEF
77022

JTUAH
RDVHE

SIGNAL CORPS

Ezercise 49

123656 28867
CWDLV WRNCH
VQXRM JLFQK
EROTG 35549
UDRGJT 18079
HQLWA GRYYW
NVHPT 30702
EFIEKEX OGMNW
LERPOZYy N

FEzereise 50

43568 00843
DOZIXK WLDQJ
XGQNT OFHAJ
LXYVM GPLEKE
QHDBU ABJFI
EROLS 81469
CEGWT 09170
YCBZX VGMYZ
XSUPI N

Erercise 61

BRI N, ZMYO.F
34319 QIWVEF
GEPFR EMAOJ
234986 28704
HBUWN XHJJY
XEZAP GMJKB
BEKXA 59763
HRWRU MOTWS
CFOQL K

Exercise 52

GUIOS SEKEUAR
BXHVZ NLDVW

65205 YGPDD
Pe171 wecxax
NPWWH 03542
46658 YMCIF
OPZNV 97941
96385 BTSKZ

GPIWB

ZPBHY
P XX PA
49734

ENSAT
CAVFU
VLDST
SMQEKJ
61638

UHCUT
ESOXU
VAHMB
03762

QHINA
ZYEKTG
vDTQF
FERPE

DOZYX
WSHXY
ICXDT
TZACH
VZNNV
11732

PQQID
PDMGE

FMPHL
ONYFI

MTERE
WEKEFPM
GACQU
TRYIV
X0BUX
LEEKEO
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OVXHJT
YFAGU
JTHCP
REYBZ
NLZWD
QAEXT
79307
IHWIB
45690

OCLGQ
82192

WINJT
NJIBUK
CTBVI
GQTUB
VLYDI
FEHHC
LBEXTU

B525112°—43

ESRPO
10854
06264
SGYQZ
JWNHP
47923
FOSEBQ
LSMDV
WVPRT

HAYSE
BAFEH
58426
HZQsX
GFULM
63650
CYWXO
NQFPU
03046

—6

Erercise 68
19034

ODATTU
BIQKC
VMPHE
CXUGY
VCLED
RSEANJ
MUTNG
IHAGPF

FErercise 5/
PPWQL
RMVEF
46689
17704
IYJQJ
72541
299772
AXEOF
84831

41

MORSE

CHARACTERS
27385 51093
28787 KQKLI
MRGIE FSDXL
NWTVX FAUCM
EEZPM LJXJB
31154 NEZYC
56620 WDERY
FOUQO 81288
X
KZGID 05335
31709 OJYZC
DOXAY DMSPK
XRWMU LRNVT
RAVET PBCZO
15289 GRS ZP
MNIRZ AEMJV
EGHWD DSWTN
s

29




(g8) spioa 83107,
HATVA SLI ONIHLAYAAH STHAID LVHIL ATNO SSHANYVHA SI
LI AXTLHODIT O0OL WHHLSH HM dVHHD OOL NIVLIO UM LVHM HJNWAIYL
AHL SA0IHOTD HUOW HHIL IOITANOD UHL HHAYVH HHL LVHIL 80 HLIM
NOILVTIOSNOD SIHL HAVH HM LAX dIYINONOD XTISVH LON SI TIHH
AMIT ANNVHAL NVINOM ANV NVIW 40 SMNVHL ANV HAOT HHL STIAYISHA
MON LI SCNVLIS LYVHL TH LO9g AULNNOD HITHL J0 HDIAYMUS THIL WOoH4
MNIHHS SISIYdD HHL NI TIIM LOIMLVd UNIHSNAS HHL ANV HHIdTOS
HHWNAS HHL ST1008 SNHW AYL LVHL SHWILL HHL HYV ASHHL

LG 280049T5]
(g]) spiom 18107,

HTIVOLLOVUdINI 39 dTNOM LNHWNUHHAOD AMILNNAOD SIH A0
SLSHYHLNI LNHHUVddV HHIL A9 AINO dHAIND d9 OL HHIWHIN SAHHAT HYHIM
HIALVISIDAT HHL NI SHIMLNAOD TVHHIAIS A0X WOHd ATdWHSSY NO0X
NHHM HNO ILVHED THL JS0dd0 OL HHAIN LHDAO0 dO0D TIVIS HHL LVHL
HTdIONIHd HHL NO dTHIA dTA0OHS ANV LSHYHLNI TVILLIVd LINIUYVddV
NV AINO SHIWOOHI HHIWHOL HHIL AYVSSHDHN SI HHHLO HHL Y0 ANO A0
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AppeENpIix 1

PROSIGNS

Prescribed prosigns are listed below.
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.

Some of them have more

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

Prosigns | Character sound Meaning
A didah Originator’s sign
AA l 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
(8 dahdidahdit Correct
D dahdidit Deferred
EEEEEEEE dit dit dit dit dit dit dit dit Error
F dididahdit Do not answer
G dahdahdit Repeat back
GR dahdahdit didahdit Group(s)
IT didit didit Separative sign
TMI dididahdahdidit Repeat
INT dididahdidah Interrogatory
= dididahdididah Execute to follow

WA

dididahdididah daaah
didahdahdah
dahdidah

dahdit

dahdit, didahdit
dahdahdah
dahdahdah didahdahdit
didahdahdit

didahdit

dah

didididah

didahdah

didahdah didah
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Executive signal

Verify and repeat

Go ahead

Not received or Exempted
Station serial number
Urgent

Operational priority
Priority

Received (also Routine)

Transmit to

From
For information to
Word after
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AppEnDIx II

INTERNATIONAL MORSE CHARACTERS

Paragraph
en ol I N L S NN AT 1
Charactersoundss s e sn - o= oo = - o il el I e Vi A 2
Phonetic alphabet and numerals. . . ... . gieb ol g oo fn L 3
Foreign'Morge ehgraeters. __ .., oo oo ot g bosoiaie o 0 1

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:

a. Alphabet.

A didah J didahdahdah S dididit
B dahdididit K dahdidah T dah
C dahdidahdit L didahdidit U dididah
D dahdidit M dahdah V  didididah
E dit N dahdit W didahdah
F  dididahdit O dahdahdah X dahdididah
G dahdahdit P didahdahdit Y dahdidahdah
H didididit Q dahdahdidah Z  dahdahdidit
I didit R didahdit
b. Numerals.
1 didahdahdahdah 6 dahdidididit
2 dididahdahdah 7 dahdahdididit
3 didididahdah 8 dahdahdahdidit
4 dididididah 9 dahdahdahdahdit
5 dididididit # dahdahdahdahdah

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

AAA didahdidahdidah Period (.)

DU  dahdididididah Hyphen or dash (—)
EK: dahdidahdahdidah Parenthesis ()

XE  dahdididahdit Slant line (/)

d. P—Pisa special character transmitted ‘‘didahdahdidah.”
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e. Additional characters for foreign letters.
(1) French.
E  dididahdidit
(2) German.
A didahdidah
CH dahdahdahdah
O dahdahdahdit
U dididahdah
(3) Portuguese.
A didahdahdidah
N dahdahdidahdah
(4) Seandinavian.
A didahdahdidah

(5) Spanish.

A didahdahdidah

CH dahdahdahdah

N dahdahdidahdah

f. Special characters (used by commercial stations).

Period (.) didahdidahdidah
Comma (,) dahdahdididahdah
Colon (2) dahdahdahdididit
Interrogation (?) or request to repeat dididahdahdidit
Apostrophe (7) didahdahdahdahdit
Hyphen or dash (—) dahdididididah
Wait didahdididit
Fraction bar (/) dahdididahdit
Brackets or parentheses ( ) dahdidahdahdidah
Starting signal dahdidahdidah
Underline ( ) dididahdahdidah
Double dash (=) dahdidididah
Understood didididahdit
Error dit dit dit dit dit dit dit dit
Cross or end (4) didahdidahdit
[nvitation to transmit dahdidah
End of work didididahdidah

Separation between whole number and didahdididah
fraction
Is it correct? dididahdidah
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LEARNING INTERNATIONAL MORSE CHARACTERS

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 General 8ignal Book is used, the names in parentheses will be used 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.

ArpenDix ITI

TYPING
Paragraph
General . _ _ _ JLAIITCL KT LB B N S s e 1
Basieifactorsin typing =i ot sl e o0 ot el Ride e Sl AL Al 2
Keyboard operation——nf o o Lot 8 o e T e el B
4

Basic home position exereises________________________ i e

1. General.—Students who are not familiar with the typewriter
(often referred to by radio operators as the “mill’’) will receive basic
instruetion 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 M-8R,

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

a. An explanation of the various adjustments on the Underwood,
Royal, Remington, and L. C. Smith makes of “all-cap” (all letters

53




—

wrany e e

PR

SIGNAL CORPS

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 right 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 carriage 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 be 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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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. One 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.)
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SVIV SVIV SVIV BVIV SVIV SVIV SVIV SVIV SVIV SVIV SVIV SVIV SVIV SVIV SVIV

SISV SMEV SMSV SISV SM8V  SMSV SSV mumm% SISV SMEV SISV SISV S8V SMSV SMSV

TIVA TIVA TIVA TIVA TIVd TIVA TIVA TIVA TIVA TIVd TIVd TIVL TIVAd TIVAd TIVd

aay dday aady daay dadyv ady ddav ddy ady adyv adyv adv ady ady adyv ady ady aayv aav
8VD SVD SVD 8VD SVD SVD SVD SVD SVH SVD SVD SVD SVD SVH SVH 8VDH SVH SVH SvH

avs dvs dVvs avs dvs dvs dvs dvs dvs dvs ave ave ave avs dvs avs avs ave avs

TIV TIV TIV TIV TIV TIV TIV TIV TIV TIV TIV TIV TIV TIV 'TIV TIV 'TIV TIV TIV

avl avl avi avi daviI avi avi avyi ayl avl dyl avi avi avyi av avi avl avil avi

MSY JMSV MSV MSV NSV MSV MSYV MSY MSV SV MSV JMSV JMSV JMSV MSV MSV SV MSV MSV

DIASY “DIfH DAASY “TLH DAASY “INLH HDAASY INLH DAASY {TMLH HAASY STIFH DIASY
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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. 1In 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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DHDDA HODANA
OHYOD INAHY
[rOND WaddHA

Odrea DINHdIH

rOANN HIYN DINIr WHDAN

Wrandg

HYOLA

OWAHE DDONHIN

L

FNHDA
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¢. 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
Eransoripldon:ol 8l o ndei s e S e o o b i I
Jxamplelofmessage. - L L S - L o SR L e e 2
Collation—saec e o e e B e o oy L N T R e | 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 slip. Figure 5 is a sample of radio slip. In
transeribing 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 slip:

a. Typing ability—A good typist seldom has trouble in learning
to transeribe 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.” ete. 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 the
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 ascértain

e~
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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-
self, “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 ten 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—Too much emphasis cannot be placed upon closely serutiniz-
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. Errors can be serious.

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

a. Assume the following message is being transmitted:—

214WVN 5 RAH COLLECT
BOSTON MASS NOV 1316197 1942
CG
2ND SERVICE 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 1316197 CG AA
2ND SVC COMD GOVERNORSISLAND NY BT PROJECT 369 COM-
PLETED NOV 25
BT US ENGINEERS OFFICE AR 214 369 AR AR (Next message ete.)
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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.

ArpenpIx V
SUGGESTIONS FOR INSTRUCTORS

Paragraph
[ oy AT el s el Mok Leefonssresidtns eliemidin s ldon 1
Spesd o character transmisgiont, =1 WIS RIS 0 tElno : & bdgond S
a0 operAtOr & coUrss Dl v h 2 Lo oSl i i S SE IO ceesd 3Ll
Training in International Morse charactt rs—use of dlatrlhutecl practice_._.. 4
Training in International Morse characters—use of self-check procedure.__ b

Training in International Morse characters—proportioning time spent re-

ceiving’and sending - oyl s, bty Sl 6
Training in International Morse L]mm{,tcrs—attammg speed in receiving

and sending o I L L vl Y Rl e 7
RadioproceddraArainmir M il deen g iivkae o e e bl oo ey 8
AGETHAT VATRIDINE S ol s e R Lt - PP A 9

1. General.—In instructing radio operators it must bp recognuod
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).

62

papty




LEARNING INTERNATIONAL MORSE CHARACTERS

b. Radio procedure training,

¢. Auxiliary training,

4. Training in International 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.

c. 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.

5. 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 is 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.

¢. 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 11-454, 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 « to g,
inclusive, below, and may include paragraphs k to m, inclusive, if time
is available.

a. Appendixes I to IV, and VI.

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.

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

f. Techniques of the location of stations and their concealment
from the view of enemy aireraft 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.

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

J. Packing and removing radio equipment.

k. Reading maps and aerial 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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ArpEnDIxX VI
ARMY LETTERING

1. Lettering style.—The accompanying army lettering chart
shows the proper army method of printing letters and numerals by
hand. TFigure 11 illustrates the strokes used in army lettering 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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FiGURrE 11.—Lettering guide.
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FIGUrE 12 —Instructor showing student his progress by comparison with standard.
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SUPERIOR
NRE& B945A DFC4 QAPL OWKS
DIET HRUF ZETMX YVNB CWRH
MDFS JEWQ GBVR EUIL PQTS
NKAF ETIP UJKX ZDSU IRAC
VIRT WFGJ LAZET UYPK BSFO
EXCELLENT
NRE @945A DFc4a QAPL Owks
DIEY HRUF ZTMA YVNB CWRH
MOFS JEwQ GBVR EUIL PQTS
NKAF ETIP UJIKX Z0SU IRAZ
VIRT WFGJ LAZET UYPK BSFO
VERY GOOD
NR S Cq45A DFC4 APL OWK F
DIEJ HRUF DTMX QVNB CWRH
MDFF JEWQ OBYR EUlL PQTS
MIKAF E'l;__l P UTKX ZTSu I RAC
BIRT wFGJ LAZET UYPK BFFo
GOOD
NRH o9% 54 BFcy QAPL OWKS
GIET HRYF BTMX X2NB CWRH
ML FS JFWR CBBR EulL Paps
v KAF EPI T UJKX ZB Su 1 RAC
B1RT WFeT LAZT uYPK VSFo
FAIR
NRA Q Q4 PE &4 pL oWwkS$S
DITH RUEZ TMXY DN DC WRH M
rip ums’ ersn! MRqe.  NRE
wFG3 L AzT UyrPk RS Fo x
POOR
IRE o944+ OECy A4 0L aw s
Dlér HRy+ -I-T'/z,r vy 3 CW R+t~
0 EJ J it q ABUR 1 & PRt s
NEKAT 7! Oy kx Z05a IR4c¢C

FrGurg 13.—Grading chast.
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Arpenpix VII

Russian Morse characters. _____

Arabic Morse characters

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.
For example: — .

is ha, — ..

follows: . for dit; — for dah).

AND

ARABIC

They always follow the kana.
Pt as barand wLT, e o
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.
brevity the dit dah combinations of character sounds are shown as

MORSE CHAR-

Paragraph

e LIS DA,

(For purpose of

(2)
Morse

— 8 —

— 8 —

— —

3
Kana

n

0
wi
Le
ha
me

ni

| ho

‘\'H
mo
he

ti (¢hi)
ri

ni

to

(w) o
wa
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ki

e

i
ka

(4)
Nigori

de
ba

bo

he
di (3i)

| do

Za

(5)
Hannigori

pa

po

pe
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(
J. 8. Opr.
writes

-

(5)

Hannigori

=) =
|_.

o
=
=

b
=
i
=

=
=
2

] ]
| -
) pv)

=

VEHONOZ 2

> |

aldlg
=g

.._.|""N"-‘.‘/“_.; :‘FI"J":
2=

fom)
2

4)
Morse Kana Nigori
i s
— | yo
_____ su zu
e e Y g0
R 80 Z0
ey i si (shi) zi (ji)
e e i (R bi { pi
| —— i ] &
[ ta da
[ re
et Aa tu (tsu) | du (zu)
i e e |
iy na |
‘ . ra
it mu
[ Taaes u
T mi
T E— no
e e— ku gu
| ) va
1} ’
P a (w) e
i o O PAIECE | ze
Pmsiaze e | ‘ma |
i e [ Y re
P I hu (fu) bu pu
0 nigori
o hannigori
I |

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.

U. 8. Oper.

writes Morse
N =
Z — — &
M oy =

A o
4t A

R s
W & ot
Vv o' 6 m—

Kana
ta—1
hu (fu)—2
ra—3
yo—4
i—5
mu—~6 ==
na—7
ya—S8
ku—9

Normal

Abbreviated

| Te

Romanization|

hi

hu (fu)
mi '
yo l
i

mu

na

ya

ku
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e. Following is a list of auxiliary signals used for punctuation, ete.:

R e e ot S S, < ST Y R L) N I IO (L
1A e SR s e el S e ol o e =
Farcnthiemnsriopon) aeetini, § ekt LTI T A BLMESELL Pt o A i S 1 PO
Parenthesiglicioged) et == il L TR D L el
2 Y e e e e el S s o, T oy ot
1055 [ T gl vy e M M) S S Y S = R e e

Code or abbrevisted numerals. - - o - alao o P e e
S ey b B & 02T e e e i R el e S A S
Brdiofpayt (interrogation) . o |« el e "W
G e 3 i T R s i bt L BE SR e b T e S I _—

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

U. 8. Opr. writes i Morse Kana Meaning
AHR o/ & - i nu na Here is a message.
(I shall eontinue
it transmission.)
AS O T 0 Wait.
ASMN LN A R S 0 80 Send slower.
| AWK i e i Y s te wa Switch to telephone.
|BSETE] b 4 ho ne Break sign. (Body |
| of message fol- |
= [ lows,) |
EEEEEEEE| . o ¢ o v & 4 « | Error.
CA [« «— be i Close station.
GT o e e ri mu Government tele-
gram.
| GW o i T | i ya Will use abbrevia-
e | tions or code.
AR AP | ina No, negative.
K Al A wa Go ahead.
KAS o o ) e sa T4 Repeat entire mes-
i sage. (Will re-
e peat.)
LAR B e e ! kan Readability,
LARM S e O ) Good readability,
[ can read.
LARMU R i e e | kan hi Poor readability,
. _cannot read.
LART ) s i e s B | kan mu Cannot hear. [
MMAR e e LN kon Jamming, interfer-
ence, static.
M - | yo Local. [
RWNI AR i s s na se (na ze) | Why.
R 7 AR na Understood, re-
ceived.
MRERMW e e L S ) I have traffic. |
MRR i e o T il | sina (shina) | I have no traffie.
IR e N | u na Urgent.
UY A e u ke I have a message
o for you.
U e u ho Interrogation.
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[‘-: 8. Opr. writes | Morse Kana . Meaning

UMM e ' u ko ‘ Receiver.

VE | i ——=—-———| End of message.

X ity R | ma i Relay message., |

MR L= e s yo si (yo shi) ! Yes, affirmative. |

ALY | hu ya (fu ya) | Transmission is not|

e b clear.

Z e e s . | hu hu (fu fu) | €ode signal is not
| | | eclear. |
' !
2. Russian Morse characters.—
Russian letter i | Same‘ | ‘
| =i r|I"al‘in
5 er- :
i | E;f'?:é?éun(;:l n{?:’ﬁggl ,v Lgf:ﬁ;;y Pronounced in English
FPrint Seriph | characters |
as: |

A e e T A A & (car)

B Vel o | B B b (bar)

B ‘% |5 W W v v (vice)

I o~ T G G g (get)

pit D F U N D D d (day)

E £ e . E E vé (yet)

K| HUC | e Vv ZH zh, s (pleasure)

3 | 3 e ol R A | Z Z z (zero)

(L RS v e S I 1 ¥E, ee (meet)

no| e e s e J I y (boy)

T A [T K K k (Kate)

ad | A e R e At L 1 (lamp)

A AN Ag M M m (might)

H ot A e e N N n (nine)

) % AL =il 0 0O 8 (or) (never ‘“oh’)
It e | e —— P P p (pipe)
bt e 575 Ho[e= R R r (rose)

G c e S S s (site)

T _%5 M | — T T t (time)

v L, Y hve— U U 00 (boot)

D 0 Fos—s F F f (fine)-

X [ 2 S H KH h (hard) [

1T ’2,9_ 2'9_ PSR C TS z (German zu, or ts)

q 4 g i o1 PRt Ok CH ch (church)

]ﬂI{ W A s e l\a{é : SHH' sh (?{mrt} T |

: [ HC sh (longer as if fol-
[ W u‘;‘ - lowed by y).

b A e rer AC (* —(Hard - sign, used
after consonant to
separate vowel).

B > oI o Y I i (writ)-

b Ealles ares a3 (* | —(Soft sign, used after
consonant to soften

| it as if using y after|
| : it).

10 LAY oAl ™ YU | T (use)

s [ oA SR R v YA | yi (yard)

o3 2| 3 Foe—e. | o E | & (met)

*Pronunciation sign only.

-
i




e e T e ] |

SIGNAL CORPS

3. Arabic Morse characters.—

— w=

-— e

LA R

LR ]

wyr<i! LIFTH

C~CrFrS G-

N 5 5
e I O J
5 dh
———= sh
——— 0z

D L O G q
I n

=-J

o

L B, T o -

~N

P

&t
=== kh
———) 2z
00O m— (P a
¢ gh
smmse J 1

— — 0

J wi

7L 5706
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