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Secti on  I
PURPOSE AND SCOPE

Paragraph
Purpose________________ ______ ___________ ________________ _____ 1
Scope___________________________________________________________ 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.
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2-3 SIGNAL CORPS

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

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

Section  II

BASIC INSTRUCTIONS TO STUDENTS
Paragraph

International Morse characters_________  3
Suggestions for students___________________________________________ 4
Concentration_________ _______________________________________ _ 5
Practice_________________________________________________________ g
Confidence___________________________________ ■_________________ 7
Patience___ ______________________________________________ _ g
Importance of phonic method of instruction__________________________ 9
Copying behind__________________________________________________ jq

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.
c. 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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LEARNING INTERNATIONAL MORSE CHARACTERS 3-8
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Figu ee  1.—Tape-recorded characters (correct spacing for speeds of 20 words per minute or higher).

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

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

5. Concentration.—Concentration is of the utmost importance. 
When practicing, clear your mind df 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.

6. 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 
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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, etc. Do not count the number of dits and 
dahs to determine the character. Think only of the sound. The 
elementary work of learning to recognize each character by sound is 
one of the most important phases in learning.

d. The faster you can print or type (as the case may be) the easier it 
will be for you to copy. When your mind does not have to struggle 
with the problem of typing or printing in addition to learning Inter-
national Morse characters, full concentration on character sounds is 
possible. Therefore, 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 International 
Morse characters, you should start trying to carry two characters in 
your head before you record either on paper. As soon as you recog-
nize the third character, put thejtrstf 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 correct to read what you are copying (in the case of 
plain language), but you must not copy ahead.

Section  III

LEARNING INTERNATIONAL MORSE CHARACTERS— 
TAPE METHOD

Paragraph
General------------------------------_------------------------------------------------------ 11
Tape method receiving lesson 1_____________________________________ 12
Tape method receiving lesson 2_____________________________________ 13
Tape method receiving lesson 3_____________________________________ 14
Tape method receiving lesson 4_____________________________________ 15
Tape method receiving lesson 5_____________________________________ 16

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

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

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

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

(3) Phonetic name—the word spoken to represent a character so 
that 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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12 SIGNAL CORPS

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

F Fox dididahdit

G George dahdahdit

H How didididit

Army lettering

M Mike dahdah

J Jig didahdahdah

R Roger didahdit

U Uncle dididah

'2

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

(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.

£££?? HAND / RIGHT HAND
/ / Z^BACK^

\*LY y / I SPACE)

($) CD (2) ® @ (W) ® ® (g) (0) @
® (t)© © CD © (g) ©

®© ©,(J) ® ©© ©
($ © (x) © (v) (bVn ) (M).© 0 CD®

SPACE BAR

TL-1973

Fig ur e  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 MC-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 transcription, 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.)
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LEARNING INTERNATIONAL MORSE CHARACTERS 12-13

(3) If recording by typewriter, use only the Jzrsi 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 Baker dahdididit B
2

D Dog dahdidit ,D
2

K King dahdidah X
N Nan dahdit N'
T Tare dah T
V Victor didididah Vl
Y Yoke dahdidahdah V' •L ix

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

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

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

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

14. Tape method receiving lesson 3.—a. Objective-.—To teach 
the character sounds of the characters C, E, I, L, O, S, and W and the
correct methods of recording them. 

b. Information.
Character Phonetic name Character sound Army lettering

c Charlie dahdidahdit c,
E Easy dit 5
I Item didit I
L Love didahdidit t

0 Oboe dahdahdah 0
S Sugar dididit ,s I
w William didahdah wl

c. 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.

8



LEARNING INTERNATIONAL MORSE CHARACTERS 15-16

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 Peter didahdahdit P
Q Queen dahdahdidah Q
X Xray dahdididah K
z Zebra dahdahdidit

4 Fo-wer dididididah 4^
5 Fi-yiv dididididit tn zz

-/p
;

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

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

(3) If recording by typewriter use only the first, third, and fiourth 
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 5.—a. Objective.—To teach 
the character sounds of the characters 1, 2, 3, 6, 7, 8, 9, and 0 and the 
correct methods of recording them.

525112°—43----- 2 9



16 SIGNAL CORPS

b. Information.
Character Phonetic name Character sound Army lettering

1 Wun didahdahdahdab

2 Too dididahdahdah 2,
3 Thuh-ree didididahdah

6 Six dahdidididit 6
7 Seven dahdahdididit 7
8 Ate dahdahdahdidit 8'
9 Niner dahdahdahdahdit 9?
0 Zero dahdahdahdahdah N

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

(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 satisfactorily 100 consecutive char-
acters w’ithout error, you will be ready to start practice to increase 
your speed in receiving all International Morse characters. Your 
next lesson is in section IV.

Section  IV

LEARNING INTERNATIONAL MORSE CHARACTERS— 
RECORD METHOD

Paragraph
General________________________________________________   i7
Record method receiving lesson 1___________________________________ 18
Record method receiving lesson 2___________________________________ 19
Record method receiving lesson 3____________ ’_______________________ 20
Record method receiving lesson 4__________________ _________________ 21
Record method receiving lesson 5___________________________________  22
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LEARNING INTERNATIONAL MORSE CHARACTERS 17-18

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

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

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

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

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

18. Record method receiving lesson 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 Phonetic name Character sound Army lettering

F Fox dididahdit

G George dahdahdit G
H How didididit H
M Mike dahdah M,
J Jig didahdahdah

R Roger didahdit

U Uncle dididah LU
c. 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 
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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:

7Z-3144^-1

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

If the voice says, “Fox,” you will know you correctly identified the 
sound, so you leave the space blank immediately below F.

12



LEARNING INTERNATIONAL MORSE CHARACTERS 18

Now you hear the next sound and you think it is George. Print G 
in the second space in the top row as shown:

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

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:

13



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:

You identify the next sound as Uncle 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:

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 lettering

B Baker dahdididit B
2

D Dog dahdidit ,D
2

K King dahdidah K
N Nan dahdit N'
T Tare dah T
V Victor didididah V'|
Y Yoke dahdidahdah Y EJ

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

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

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

20. Record method receiving lesson 3.—a. Objective.—To teach 
the character sounds of the characters C, E, 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 5
I Item didit I,
L Love didahdidit 1
0 Oboe dahdahdah O'
S Sugar dididit c
w William didahdah wl

15



20-22 SIGNAL CORPS

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

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

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

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

b. Information.
Character Phonetic name Character sound Army lettering

A Able didah

P Peter didahdahdit p
Q Queen dahdahdidah a
X Xray dahdididah K
z Zebra dahdahdidit 2
4 Fo-wer dididididah

5 Fi-yiv dididididit f~».?
c. 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 0 and the 
correct methods of recording them.

16



LEARNING INTERNATIONAL MORSE CHARACTERS 22-23

b. Information.
Character

1

Phonetic name

Wun

Character sound Army lettering

didahdahdahdah Jr

2 Too dididahdahdah 2,
3 Thuh-ree didididahdah ,3
6 Six dahdidididit 6
7 Seven dahdahdididit 7
8 Ate dahdahdahdidit 8'
9

0

Niner

Zero

dahdahdahdahdit

dahdahdahdahdah 01
c. Directions.—(1) Listen to the sounds and record the characters 

you recognize. The phonetic name of the character will be an-
nounced three seconds after you hear the character sound.

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

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

Section  V

PRACTICE TO INCREASE SPEED
Paragraph

Speed qualifications_______________________________________________ 23
Visual signaling---------------------------------------------------------------------------- 24

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

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

525112°—43----- 3 17



23-24 SIGNAL CORPS

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

d. To qualify at speeds up to and including 10 words per minute 
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

Speed
Messages 
required

of text 
groups

words or code

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:

Speed Messages required

Total minimum 
of text words 
groups

number 
or code

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

/. 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.

18
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Sect ion  VI

LEARNING TO SEND
Paragraph

Information on sending------------------------------------- >--------------------------- 25
First sending exercise______________________________________________ 26
Second sending exercise____________________________________________ 27
Semiautomatic telegraph key------------------------------------------------------------ 28

25. 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.

c. 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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25 SIGNAL CORPS

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 Nut_____ Adjusting Screw
Trunn/on \ Binding Post

B/nd/ng Post----- J Lot era/ Block
Sprinp Tension Screw tf \ W to / lock Nut

Lock Nut. -.^Trunn/on Screwft y
B 056----- "

Metallic Strip------ Lever

key L ever___ K '̂■■ L/p

------Contacts

TL-4490

Fig ur e  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 scratchy signal.

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

View from above

Side view
TL-ip/zJ

Fig ur e  4.—Correct position of fingers on key.

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

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

(1) Your elbow (not the forearm) rests on the table.
(2) There is space under your forearm and wrist.
(3) Your fingers are curved and flexible, not straight or stiff.
(4) The finger ends (pads) of your first and second fingers rest on 

top of the button near the back edge as shown in figure 4.
(5) Your thumb is on the edge of the button, resting very lightly 

against it but not grasping it.
g. Now, with your fingers, wrist, and arm in the position described, 

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 distinct 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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26-27 SIGNAL CORPS

you can send 30 dits in one group smoothly in about 10 seconds. Have 
your practice checked by an instructor before going to the second 
exercise.

27. Second sending exercise.—a. Make a few groups of 30 dits 
each to check your position. Then begin making the character didi- 
didah. Make the dits at the same rate you used at the end of the first 
exercise. Make the same space between the third dit and the following 
dah as you make between the preceding dits. Hold the key down for 
the dah a time equal to three dits. Begin making the character sound 
didididah at the rate of about 35 complete characters per minute. 
Remember to keep your wrist and fingers flexible; doing so will help 
you to become a good sending operator. Frequently lift your fingers 
from the keys and drop your wrist loosely back and forth 15 or 20 
times, letting your fingers and wrist relax entirely during the exercise. 
Get the/ceZ of this relaxed condition and maintain it when taking your 
position at the key. Continue sending V’s until you can send 20 
consecutive characters smoothly in 35 seconds. When this has been 
attained, ask the instructor to check your transmission. If 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 OHN BROWN

Fig ur e  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 OHN BROWN
TL-4492

Figu r e  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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LEARNING INTERNATIONAL MORSE CHARACTERS 27-28

J 0 H N BRO W N
TI--449}

Fig ur e  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.

ruiHLMiJuiJi—r~in nnjuuLJiniii tnnjn-ji iLn rnji |

J O HN BROWN
TL-4494

Fig ur e  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.

Figur e  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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28 SIGNAL CORPS

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

DIT PADDLE

■OPEN-CLOSE
OPEN-CLOSE KEY 
LEVER. TENSION 
ADJUSTING SCREW_KEY CORD 

CONNECTIONS

BACKSTOP
ADJUSTING SCREW

DIT CONTACTS
RETRACTIVE

DITIDCKNUT
■MH LOCKNUT

0015 INCH CLEARANCE

-DAH CONTACT 
ADJUSTING SCREW

DAH CONTACTS 
0.010INCH CLEARANCE

DEADENED FOR STOPPING 
PEED

DAH TENSION 
ADJU5TINGNUT 
AND SPRING

f DAH CONTACT KNOB

L FRONT STOP SCREW

VER TICAL VIEW OF PORTION 
OF HEY BETWEEN "A

FRONT STOP 
LOCKNUT

■WEIGHT FOR REGULATING 
SPEED OT DITS

WEIGHT ADJUSTING 
LOCKNUT

reed -}

BACKSTOP LOCKNUT 

r DIT CONTACT 
/SPRING LOCKNUT 

rDIT CONTACT 
I SPRING

PIVOT 
ADJUSTING

RETRACTIVE SPRING

ADJuS^

,RETRACTIVE ADJUSTING SCREW

Fig ur e  10.—Detail of semiautomatic telegraph key.

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

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

(1) Place the key on a level surface.
(2) Adjust the back stop screw until the reed lightly touches the 

deadener, and then tighten the locknut.
(3) Adjust the front stop screw until the separation between the 

end of this screw and the lever is approximately 0.015 inch, and then 
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tighten the locknut. A separation greater than 0.015 inch is permis-
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 screw adjustment. If the locknut on the 
front stop screw should work loose, it will be necessary to readjust 
the dit contact adjusting screw. Do not have the dah contact ad-
justing screw so close that the dah contacts remain shorted.

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

Section  VII

PRACTICE MATERIAL FOR SENDING
Paragraph

Code groups, exercises 1 to 54, inclusive______________________________ 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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29 SIGNAL CORPS

3. Exercises 40 to 54, inclusive, 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. Exercises 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.

Exercise 1
F F F F F GGGGG F GF GF F F GGF F GGF G
HHHHH FHFHF GHGHG GHHF G GHHF F
GFFHG J J J J J F J F J F GJGJG H J H J H
GFFHH HJFHG GHFG J HF G J J MMMMM
FMFMF GMGMG HMHMH JM JM J M J F J G
MHHFM GMGHF GHJMJ J HF F G R> R R R R
FRFEF GBGRG HRHRH J R J R J MRMRM
RMMHF J FGRJ RRFGJ G J GFH F GMHR
MHH J M VUITVIT FUFVF GITGUG HUHUH
J IT J U J MUMUM RURUR FUR J R GGRHM
GITMHH HJR JF IT J MH IT J FUMG R F GMF

Exercise 2
RMG J H JMGHF MUHRG J UF FU R J G F U
HFMRG R F J MM HR J GU UHFHF M J RH J
RUMHF J GMUG GRU J U F GHHR HUMMF
MG J RR J UGFR GMGMU J UM J H RGHF J
HUFRF MRGFU FMM J H HF G J R UHU J R
GU J J H F GGRM R JMHG UMF FH UR J HG
HRFUG MM J RU M J UF G R F H J J MFMF R
G F GHM U 3 GUH URRH

Exercise 3
HFHFM GUR G F GR J UM J R J UM H J J UH
HGMF R UMRRH GF J GM UF GFH J GMUM
MJ RUH R J F R F UGHHF MURFM H J RUF
GUMGH J J GR J GHGUF R J MR J F RMHM
UHFUG UM J UF MHRHR RMHGF GU J F G
J G J UG RMMRU HFMFH J GRHU F J J F G
F UFM J HMUHH MR J GU RGRFH FUM J J
F H G G U GRRM J 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.

Exercise 4
B B B B B DDDDD B DB DB DB B DB DB DB D
KKKKK B KB KB DKDKD B DKB K DKB KD
B KB DD NNNNN B NB NB DNDND KNKNK
DBNBK BKNDK B KKDN NDB DN T T T T T
B T B T B D T D T D KTKTK NTNTN KD T B K
NTNKT BNTBN NB DKD KDDTB V V V V V
B VB VB D VD VD K VK VK N VN VN T V T V T
N VNKN K VD T K VKT T B KDT B D TDB VD
BNBVN Y Y Y Y Y B YB YB D YD YD K YK YK
NYNYN T YT YT V Y V Y V YNT YK VKDN Y
KBYVN YK VB N D T DB K T B T DB T VND V

Exercise 5

NYKT V B TDKY Y VKT D NDNB V B KY YB
Y V NKB DTKBN D VNT V D T V T K DB V VN
T B DKK BYNTN D Y YB D NYD YN NB B KD
T T K V T V VKY V KDT VY TD T YN YKB KN
VBNDB VBBKY NYTDD B NKKT T Y V VN
D T KKB NT B Y V D VDND NVB YK Y T B ND
V YD T V B T YD T YKKNB NK VDN DBKTK
Y V Y V T VNDB N KB T Y

YKB D V B KT DN

Exercise 6

Y K B D V N T Y V N T D V T T
B NB KB V YNK V KND YT YD V VB DD YBK
T YKKN TD VNY B T NB B Y VD YK VDNN V
KB T T N Y T DK Y YNT VK T VDN Y NTKB B
K V D B D DKNN V T T Y YB B V VKN B DKD Y
T T T DK N VDKY YB NB B T VK Y V ND Y VB
KTD VB N T B K V N YD T Y DNKNB ND V YT
B T VDK D VKNY B YTK
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c. Exercises 7 to 9 — The 210 characters in each exercise consist of 
five sequences, each of which is made up of three sets of the fourteen 
characters in lessons 1 and 2 arranged in random order.

Exercise 7
GUJ UM TMRKB D Y V N N H Y G N Y D B T H J
MV F JR RHDGK V FUTK B F KB B YVDRF
J R BUR U YNU Y T J F GH J FHGM MN V D N
TMT HG DKVKV NB GGF HFKGT RHNMT
R VUYU HDUB D MFKT V M J K J D Y J B R Y
NGMHN HDKFR J Y T UK J V B B U F V TKM
GDBD J N V YR T F GNRU YHM J T J KB RN
B THVK YNKUM UHV GD DRGMD F YM J R
NHFUF T B V GY

Exercise 8
UBNFM DHUJ N HUT DM GKGFR K K R F T
DHB GB V YM J J Y R N V Y T V F B H UF YNM
D FKUT R B V R V N Y J T M THMKV B GGDU
YG J HR KD JNB R J GTH U J J GR HUT F F
NVKYB RMKNB V YDMN FKYHD T UMV D
GG V TH F YBKD MNU J Y RB V TH MDUHT
N F UR F YMDK V B K J G J NRGRG B D T G V
HFRFN KDMT U J YGH J B R VKN HTMDB
K Y N Y M U J F U V

Exercise 9
U J MKD HBRNY GV J UR T K U D V MD Y TH
RB J V F MNT YB NGGF F KHF T Y B VUDD
NTFKJ NB RHM HN F K V YRG J M RTKG V
HYDUG J UBMB T YRKG ND B GU VH VUB
F Y J F Y RNDGN KDMFM VHM J H J KT TR
UGDRN GHFMB YNHRB Y F KUD GHMUK
KD V T V T UM J J F B N T V J R YDN VK T V G
DYVBG HHRMB RYGF J J UKKF FMUNN
B TH J D R Y TMU

d. Exercises 10 to 12.—The 275 characters in exercise 10 consist of 
a gradually cumulated presentation of the seven characters in para-
graphs 14 and 20, lesson 3. The 189 characters in each of the exercises 
11 and 12 consist of nine sequences, each of which is made up of three 
sets of the seven characters in lesson 3 arranged in random order.
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Exercise 10

c c c c c Ij I 'ill 'ijiPj Pj Pj Pj P^ C E C E 0 C E C E E C E C C E
I I I I I C I C I c E I E I E E I C E E I C C E C
E I C I I LLLLL C L C L C E L E L E I L I L I
ELC I C I C L E L L I C E I I L E C E O O O O O
c o c o c E O E O E I O I O I L O L O L I L O L L
I C I L O E I O C O L E O C C E C E O E S S S S S
c s c s c E S E S E I S I S I L S L S L o s o s o
SCOIL S I L O E L C O S O E C E L C I E S I O
I SOLE WWWWW c wc we EWE WE I WI WI
L WL WL OWOWO S WS WS L I E WC C I E C I
O E S WL WS O E I OWL E S LWC C O I S L S O

Exercise 11

I L S C W O I WO C E WS I L C S O L E E C E O I
E S WI L C O S WS WL IOC E LWE L L I E C S
OWI S E I owe L O C S L E O I O LW C OWI E
S W I E L S C S C O WL E I O I S C L I EWS WE
L C O C S LEI WO C WS L C O S C E I OWL I E
S S E O E wo lie L E L S W I WC O S C L S WC
C I L WS LWE O E E C L I O O S I L C SWISS
C OWO E L S E OW C I L I

Exercise 12

L C S WL O C I E S C I OWO L WS E E I L C O L
WI C C I S O I S L EWE WS E O C L I LWC L S
OWS O I WS E C I E O E I S E WO L C O S WWL
E E S C I I C O LW LWI S E O L O C S I O L C E
I WE S C I I O LW WO LWE E L O I S S C C S E
C E WO S O E I L C L S WE S C I C O L I WS C L
I C L O E WI S EW S C WI O O E L C W S C LWE
L OWO I E I E S C L O S I

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.

Exercise 13

HE O E N 
KBRGR 
LD J YM 
NMC KE 
MO C DH 
KM J E T 
UY SHI 
KB J B K

L S YE C 
H C WO S 
MJ I UD 
LBBTN 
HC FRY 
D CHO S 
NE NT V 
DWLYB

UTWFN 
OIRJT 
VDWO J 
I GMO S 
VR J I T 
GMKT Y 
CRJLS 
UWRG

VKN I B 
MSLFG 
YSDVE 
TUN S W 
RUUWB 
F E MV L 
GVHFN

UKG C T 
HVB YF 
GY J VG 
WD LK I 
LHF F E 
UIWIO 
D F C BO
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Exercise 14

L V O J T 
VKV C S 
HE J HF 
E C K N D 
LKDH V 
F JTOL 
RBC JG 
I MN C S

YMS B D 
V C ERK 
KTUYE 
JVOLH 
WE FNU 
CDDNJ 
LOYRE 
I KWKB

MV GNB 
HOUEK 
YHDRW 
F YO S C 
UVWD S 
T E G VM 
URLDN 
UMC E F

WL VFR 
NT VD Y 
J KO E R 
BMHC F 
V I RLG 
S THKB 
RFLB I 
S CMHL

I GML O 
TEWS V 
GC F Y J 
KB B RG 
VHGHN 
HYL J K 
U D H V W 
G YKO

Exercise 15
S O V GN 
B H I HO 
WJDTM
I VNG V 
DWO S R 
C GO S O 
WVYF V 
HMVW

WC RB J 
I D Y F T 
WML J E 
T V I C O 
I T E OM 
WYRK S 
DWHB S

G S NMC 
L I UFH 
S J T I K 
VKW J B 
YKDFG 
I NUE Y 
GVGRF

B S RKY 
WN LIO 
L J Y S N 
TRFBR 
WUG I M 
V F I B T 
O N F I E

MC F WG 
I L T B J 
YE SME 
O YRHD 
C B LNT 
ND J VT 
MT E J C

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

Exercise 16
A A A A A 
Q Q Q Q Q 
APQAQ 
XAQPX 
A Z A Z A 
PXZAQ 
A 4 A 4 A 
P A 4 QX 
Z 4XPX 
X 5X 5X 
4 Z A Z P 

P P P P P 
A Q A Q A 
XXXXX 
PXQAP 
P Z P Z P 
XZ QP A 
P 4 P 4 P 
4 P AX Z 
5 5 5 5 5 
Z 5 Z 5 Z 
5XQPA 

A P A P A 
P QP QP 
AX AX A 
A P QX Q 
Q Z Q Z Q 
Z A Z P X 
Q 4 Q 4 Q 
A Z A Q A 
A 5 A 5 A 
4 5 4 5 4 
A Q 5 4 5 

A P P A P 
A P Q P A 
PXPXP 
A P A QX 
XZXZX 
QP Q AX 
X 4X 4X 
Z QXP 4 
P 5 P 5 P 
5 PX Z 4 
QAXQZ 

P AAP A 
P Q A P Q 
QX QX Q 
Z Z Z Z Z 
P Z AX Q 
4 4 4 4 4 
Z 4 Z 4 Z 
QP 4 Z Q 
Q 5 Q 5 Q 
P 5 PX 4 
Z 4 AX Z

Exercise 17
X 4 Q 5 P 
A A 5 Q 4 
Z X Q 5 5 
4 P Q Z 5
4 5 5 XX
X A P QX 
5 Z QP A 
5 Q Z A 4 

4 Q Z 5 4 
A Z Q Z Q 
Z 4 PXX 
XX 5 5 Z 
5 4 PXZ 
P A Z QX 
4 5 4 A P 
5 4 QX Z 

Z 5 Q P A 
PXP 5 5 
Q A A P 4 
XP Q A 5 
4 Z QP 5 
Q 4 5 X Z 
X 4 5 Z Q 
P X 5 4

P A Z X A 
4XA 4 5 
QZ Z Q A 
P Q 4 Q Z 
5 A 4 Q Z 
Z 5 4PA 
QXP Z A

XXP Z 4 
QP Z P 4 
A 4XP A 
4 Z A A P 
XA Q A P
5 4 A Z X 
XP A P Q
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Exercise 18
Z P A5Q 
Z554P 
Z Q5QX 
P4QXP 
Z AX4A 
A QA4X 
ZPZQA 
4P A4X

X4P A Q 
4Z XP A 
A AX4A 
5AXQP 
Z5Z45 
Z Q5XP 
Q4A54 
5PAQZ

P5XZ A 
AXZ A5 
P Z4A Z 
4AXQ5 
A Z P A P 
PZAQ5 
ZXQXX 
Z Z QX

45ZX4 
QQP54 
ZAQP5 
Z PX5Q 
XPXXQ 
4P4X A 
A5P4A

QQ4PX 
5PZXQ 
4X5Z4 
5ZPQ4 
4Q5Q4 
5Z54P 
P55XQ

g. Exercises 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.

Exercise 19
CVCQF RXN I Y UDAE D X J YHB AHW4B
P5KDL 5A P I J S T V Z Y O G4N Q Q5UH4
RE JLW B S WKX SNE IM FROCK T T L G Z
F P ZMO GRVM5 S ENBR CHZ I L DKQZT
F YB J L P L VOW YWD4N MC XO G MP I QW
FDKQG S VOT A V5N AM 5Y J E H I GRUE
XR Z V T S J HFB P C4K4 XAUC L YDXL5
ZXSWU S P LD V J 5UP N T V I WG T A QMD
FH45B F R A F, d WGT CM VA I J P NF ZKH
N4YXO S4EGI HO J E E KOYKV QB RMB
z c

Exercise 20
HNR Q I N4HGU NB VGT AU5WX Z C L P V
XMD L P EEDOC YW J RO I QC5F 4YB R4
MAKF Y UWT S P TVS XN O S 5Z J QE I GK
LB JKZ F DH A W R F WM Z R F NKX Q V L S B
F YB UM P S YT E AM J S N AKXZ I 5N C 04
T H C KG 5U I YD Q ARP D E4QH V UZ O J X
54E GW GT C L O V L I HD B J PMI DKZMX
AUH VW D A5R V Y4S B O M5K VH NY J S R
FN C P W QD LNB 5XQ4U Z B4T E GYF Z R
TK S H J U A QGL E C O I F P C O L E GX I J P
WT

Exercise 21
HB A S B E PWGO F Z E V A XM5YK 5HGO E
V Z X YD F KR5Q MN STI QPNKW Q I HRN
G C T C V X4Z B P CRJS4 ODL A I J YU J F
ULU4W ML TDK F DY XV VWS J L E T DN Q
O T P GF B ONHC 5RO VM QYR I J I Z P V A
MP T Q F KUMR A S C ZN4 HD Y L E XG S4W
LKW5H E GC5X B J V A I Z4B R F U A V P A
4H5Q E E S H CM UL4B N T OKYG D I J F Y
WXD VB QDMYM 4R T N F KQ5C L Z AB C G
I GUWN S Z J T I J O R P W V L Z O S PH5XX
E K
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h. Exercise 22 to 2j.—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

19328

mu 22222 12121 21121 21221
33333 13131 23232 23221 11321
31323 66666 16161 26262 36363
13636 26211 32616 12323 77777
17171 27272 37373 67676 62317
71632 17311 27762 63632 88888
18181 28282 38383 68686 78787
76323 21278 13167 61832 87286
67183 99999 19191 29292 39393
69696 79797 89898 36981 81273
62927 63817 86193 32917 62978
00000 10101 20202 30303 60606
70707 80808 90909 03832 13826
71826 90970 79928 61700 37616

Exercise 23
02176 16290 89713 38697 23809
23810 38962 86721 09167 73037
62967 23170 89398 16182 00182
19327 13008 97692 80663 71769
30791 07810 69382 83622 01928
60373 97016 32728 19689 82760
13736 01699 88072 13291 20183
81328 06779 72366 09012 86293
12779 38163 67800 9

Exercise 2j
03932 96318 07826 18172 06792
79621 18306 87839 30970 62163
20789 19836 27302 70961 81096
93971 67283 80328 61210 78690
70736 23299 12871 08316 26173
37869 18208 90316 27093 70876
03281 91067 26893 29167 03719
38681 70826 31920 29306 91083
79867 32281 20619 7
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i. Exercises 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 
random order.

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

14 minutes 
10 minutes

8 minutes 
7 minutes 
6 minutes 
5 minutes 
4 minutes 
4 minutes 
3 minutes 
3 minutes 
3 minutes 
3 minutes 
2 minutes 
2 minutes 
2 minutes 
2 minutes 
2 minutes 
2 minutes 
1 minute 
1 minute

24 seconds, 
48 seconds, 
38 seconds, 
12 seconds, 
10 seconds, 
24 seconds, 
48 seconds, 
19 seconds, 
56 seconds, 
36 seconds, 
19 seconds,

5 seconds, 
53 seconds, 
42 seconds, 
32 seconds, 
24 seconds, 
16 seconds, 
10 seconds, 
44 seconds, 
26 seconds,

the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is

3 WPM
4 WPM
5 WPM
6 WPM
7 WPM
8 WPM
9 WPM

10 WPM
11 WPM
12 WPM
13 WPM
14 WPM
15 WPM
16 WPM
17 WPM
18 WPM
19 WPM
20 WPM
25 WPM
30 WPM

Exercise 25
P9JZ5 WOR7Y C I 2L Z G14S B V485 I
H8TYK I 3S EX 1 P K V IT S QWDM TQOV6
RKNXY BMD1L C0 J T2 0H87C 9WA F3
NNZHG 9X9 J E KFE37 0A6A F G4Q56
OLITBU 2DMX7 UY Z 8B 636A I 3ITT S 7
7YRPR Q2I0M D E IT96 RP0G1 X9SHV
4T Z 1W J KXMV 5P V I F DY9L5 E4O B T
2F O2G 8H L S 8 BAQFQ AN JKJ 0 0 L W Z
4HEM3 0DKWC 1N N G 5 O

Exercise 26
31H9 J V Y V0A NPBQS 7ZZQF C4F Z G
6H37T K2HXY G8O I R W4ITMM 0OITD G
8KXTW 2MO S A IT S T59 J V1L 0 8XE E J
F6YPD 490 I A B60KB 7N P 5D LE IRR
3WL21 N5Q2P WB 904 YATQ-C Y9B I V
GXE43 IT J QL FURM3 NR7G9 8KXWS
6B DIH J Z H5A LDONR T0K S V I G Q08
L5KMZ 6F Z P T 5MP6 I 01WX S V C O2V
DE3EY C A742 8H7FN U

525312°—43------5 33
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Exercise 27
5Z7YP OBUFH 92RXO EMQ68 KZ FN0
DK4L2 F4D C R GDW85 6UEQO J R0HH
GW1J3 J LMC A MQX9V P I T1V YWGU I
C Z5N S V S A81 496X7 2LNY S P7T B I
B3A T E K30AM H8TN5 MYY0X 2P2DK
BV0T4 97NW0 5WS L7 3Y CUN S J I RE
H QMZ O C4312 KV C XF L I 8X5 T6A S E
JITDGA 4L6 I O RUB Z9 IB WH3 7FKD J
609GG VQ1PP Z B E F8 Q

Exercise 28
GUN I K G6GXZ R1P6Y B QDL7 UE3Q1
731B T 59RXN Y I P EK O2Y QH O TXW4
6 I U F N L A 3 T J P WZ4E S S J2A V87C J
0MH5F H5C9M C048B S V ZKO WMV D9
FA2L0 D8R4N E 7 Q C E F Y936 S C L Q O
Z T247 DI V7 I 2UJDN WWE0N MY8H3
VXQ19 BALSZ FCLP1 G4UXM XH08R
HD G Z P 09 I KG M5J6J V8P S6 A3O WR
UF YBR T55AB T O I K2 K

Exercise 29
X 050 P FDLVI R S U0G WX911 M5M0Q
3A2PK J UN Z Z X S 9D7 3YU6M R A V Y9
KB LKO 61QN0 H2WA4 L7 J 63 T E V Z F
J T D Y 5 W2 I PH S C8 I 4 GB E HE TQCFG
7C N4R B88B4 30QK6 D1WY O 2A S G J
Z S 89R WOX A9 RM7UX 8UF 05 HEMGH
B60O Z LCB1N 2VD V I I D P A T TM72Y
4 J E J W X59K Q NU C P K THY7L I L GPS
31 C6Z V F84E FRSNQ 5

Exercise 30
A WT WX F S H0P Z U5A G X N U B C 0 43 KG
J9IO9 2QTVI QMV8Z G YD0C I E P A 3
U1KYR ID C W2 B V J 7Z 7YD L6 S F E R 5
F084T 174HK N36E Q X28M.T H L P S N
L65OB 9RMO G E P YH I F V O C W 81KH3
M C U T N U B L B 5 I PHRB 4Y P Z D 9640M
G217F J 3 G F 5 A O D K 6 2A2TK A X X V W
518Q E BCTVD W9X4Z 0S 8L S 6N Q L J
U Z S J Y I MR0N 7E73Q 9
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Exercise 31
H6GBO 5Z05C OM58H L64B8 XNVF L
T C E V C F1NH7 402 S 4 YW7ZK XQU6Y
MY S 2R AX9A S ITPIPV E3GF T Q23T I
WB9B N 7L JKP OWA Q J 9DD81 RMUDE
G31K1 J Z I N3 DKMSK S I 581 J NW2H
A GWD C YIT9XX D6MY G UZPSK Z E I W J
V0HBU F P 30T 6VN P F L7Y6C 23074
9O9L F RQRRC A4A V I Q11EB MXT5Q
7L JZT 58Z8O OGBH4 E

Exercise 32
40IRT P I CMT 8Q J XD 1WB S0 6WXO4
UV S35 LDYHE 28N T E F Z75C RK I P B
QL CKZ M91 Z L B E G9D 3Y2WH 6YOUJ
NSV59 U2G6Q 3GAFK 07V8A 4MA7R
NXP IF J OHX4 67P IE 3VUOB MQYU8
98 J7E 2N9IT3 G AWH0 RXT QG 3CWKP
0B L 94 MR V J Z LZ8JD C7V S A N F I P I
T YN Z Q W65A1 O1H I D SGFDC K5B LK
420 E 5 YH2XR O M T S 6 F

Exercise 33
H JPVU 2Y8G I 311817 0F C Z Z W209 O
X J QE3 S 5076 MT C C 6 J B A E G ITW I 58
DY0LM BEBNQ MH61D E K45V DFRAQ
Y I X V4 KRGN4 Z9ONF P3S S T LLXA2
HW1T R TP9QB X9W06 IT S E T A NM176
AT5PQ X1G4D 5C Z YO E2IT J G HY I I B
Z923H S M33P J K804 L PWK2 VLJFD
KR1V4 S 9TH5 FX81 C B C A G0 WQY8N
OR7V L ND F E Z ROM6IJ 7

Exercise 3j
L IT585 KY5QN A T WP C 4Z03N B I UTE
V A S R8 F JMHL B073Z O6E IT V G3R C E
D E6N I V91Y C 4Y A O J 9M2S 7 HXD Q P
IP R Z O S D F J W F G48M G2EB0 WQ I X9
X1L7H 2T6 I W W0C 4R B 16QK 19D5A
J3RPW VK8VY O F E Z7 32 V T O E Z L4Y
T J C D B ITXY08 X2GM6 LMDITA T7I HQ
NB 095 65E IF Q9GFH P PEAL I 7H2S
IT C J XN S GN Z0 R S34M 8
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Exercise 35

w
<r

r^
i 1J

73F TH D E0A C H9S E S KO65N F6C 2K
4TUTK 4F L3H Q V G Z A L K990 L J 6Q G
P83X J S XW I T 0OB Q A VMMX Z V1Y Y I
8C5EZ RW85U 2G41P ND7B W B 17P O
HMI NY 2DUX4 8YMWX JML I 0 S 6MB K
471 J 8 GXE O C B9AN C VRPUD T QWO F
35E F Z P RD J T 3Y I C 9 F U7U Q 6A Q AH
2KN V S 6LH I 0 211K Y 72P WV 5H8Z G
E B 50L 3TD Z S 9N4O G R

Exercise 36
MZ3E A W6GQN U I V60 V YP8E NM3O 1
94 L Z N MVG7Q KD TWA XWLUB C 1B7Y
7GSBH C R I D0 L JZ92 YD595 S UC4P
XB F3O 245 OX 80P R T I 2A E S IF QK J
8KTHH F J 6YH 87071 K5E V6 FHC YO
R8MT3 U9R O Q G S ML 1 Q J C2X 34NK5
NR L V E U9D7G F T D D5 LXP IH 42 GWW
O28S0 3B1N9 P P T F J B A I 4Z X0EMC
I J K Z A WU2QB 6A S V6 Y

Exercise 37
5TKX5 FOGQA X8L41 H9853 JM7KW
J 6XN T VARLT Z S N R J 8S6VK G I 1M9
CP9C2 IF QU V R0Y Y4 MA277 N6D Z0
UO0DD Z YHB I 33HUP G C P S O F L Q E W
42WE B B E I I K 0R91M AG5YZ 97U82
Y N I T X Q AHN6 82051 7YWVR Z VR F5
KB6Q3 F J UB D S 1 VOW 8L3T6 XG T E L
9LX S C P Z CM7 F GE4E UP J S 1 MOHHD
J B 23K N P 0W C B04A Q 4

Exercise 38
RISKS 4RGO1 F A7UD Q14Q F L9X09
E K E D Z ON0 J T V36S I N CM84 J C B Y7
E 3WZ T G Y D U F B WP35 P5762 6A LH S
PON Q8 J K I IO HVXX8 R0MA C Z UW25
H T V G L 2YM J Y K3V V0 GB KX6 2S P4L
71QTM EPP 5W LRH8M 06E C T Z31 I 1
XO5UO UB C 8U B7Z4Y A N T V0 54A J 2
C J H6F RFWMG 9G Q2N Y7Z9D K A L I X
R8NOD F9H QW I D3S E S
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Exercise 39
A0HM1 C P D GR KQH7E S I 4VN I UW0Y
S J X2K D F361 LB VB D GKG Z9 XP2XE
6630 T C 1 T Z Q 55F I F JMBU4 5Y T49
A3NUQ B Z L S 0 W8WC 9 L8Y P J 87V2O
MB 7H A E ONFW 1P9C E C D Z0S QW15 J
27S4T 6MH9D MD O A I G YXN V G VHUB
G A QB0 Z L E6O FKTB O 5Y I Q C WM J P9
4483 S K Z2U8 6R2NB E F V P Y 0ANX0
H583K L37L X T B J 1 I U

j. Exercises jO to 5j.—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 
If sen t in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in 
If sent in

14 minutes
10 minutes
8 minutes
7 minutes
6 minutes
5 minutes
4 minutes
4 minutes
3 minutes
3 minutes
3 minutes
3 minutes
2 minutes
2 minutes
2 minutes
2 minutes
2 minutes
2 minutes
1 minute
1 minute

24 seconds, 
48 seconds, 
38 seconds, 
12 seconds, 
10 seconds, 
24 seconds, 
48 seconds, 
19 seconds, 
56 seconds, 
36 seconds, 
19 seconds,

5 seconds, 
53 -seconds, 
42 seconds, 
32 seconds, 
24 seconds, 
16 seconds, 
10 seconds, 
44 seconds, 
26 seconds,

the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is 
the speed is

3 WPM
4 WPM
5 WPM
6 WPM
7 WPM
8 WPM
9 WPM

10 WPM
11 WPM
12 WPM
13 WPM
14 WPM
15 WPM
16 WPM
17 WPM
18 WPM
19 WPM
20 WPM
25 WPM
30 WPM

Exercise j-0
J WR V P 
DYOFH 
Z WB J X 
DEMIN 
X C BYK 
KXGYT 
HGHB X 
DELQ J 
77511

WL TZU 
QFXKN 
69134
A I Q S K 
HE D S T 
T I EMU 
P UO KU 
QHZ ZR 
NFS SD

69868 
53509
MM J UO 
T GUL S 
XYLVR 
09826 
D GMWR 
I LB C P 
54046

QVAGY 
I VRF T 
30721 
GP OH S 
WK VB A 
39903 
N V I F Z 
NP AMY 
W

A P N C B 
Z C RL E 
25104 
72847 
65843
O C F A J 
27812
C J E O Q
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Exercise 41
P WNWF 24823 R AR C X HWY S MB RKL
53190 68106 C WQE J DPOFE UKMZ Q
J I T L S N P V O D DGYTG 58132 49740
HUB S Y Z E QB I J Z THA KFNLX 96775
C I GO A MXUBM V VRB G 05423 L L O XP
NGFQE P WS P Y DOAEZ T J I J W YXE A S
MO KU F 48179 Z H C U Q I I ZDN 64899
RMT YR 80752 AWT J G X C N QH 31536
KH C K S B LUF V 21067 D

Exercise 42
GUGP L YKT PB 95924 GAD JV J MHWR,
18873 MUKD F 50476 22950 E S O C P
63468 Z Z UYN C E L Q R Y J C EX 01173
XN AHL QKXR V FMWWH OAVBN Q O I S B
Z S I T T FDIAB VNZVL 63261 YXXT S
53424 MKE FK R N V Z W TPNLM DFGIR
D J I CO K C H J U 49071 S G Q S E J UUP A
93872 HBHEY 60588 Z Q YB F RWL O B
57901 XMP A O WC GIT Q

Exercise 43
71714 FDLCQ 03621 Z HYMP X V YGO
E KHWD 93865 73895 92604 Z B U H N
R E F N P 58042 FUV S L S T G A A B KWP W
I MD C A X Q J G L J OMC R I I K J V T NRX S
YZQTE UB ODG 37960 I NVKQ O Z NUB
PZLBD J F I L J V A J E G H YMO C 08435
V P WE R 61851 I S OME Z S YWS HXXPM
XWF Q T CUTLN K C T AK HQUGF 32729
59214 76840 YADRR B

Exercise 44
27952 85793 Q VWN S S OMDW NXL ZR
51349 F E C S A UO I Z X 46166 A A L I O
GE J TK W I R E F 40870 C B HMK N U B G P
C T J XH R P H Z P 28301 J K Y V L F GD V Q
MT YUB D Q YWN HB Z YM 61686 84357
LDKQZ ML E O W 09202 J F GB W S E J A T
R I V TR 32145 N L C J F X S Q A I G T D C N
HZGOD K YU S C 53097 KYHE I 18974
V F X A Q O PMV P XURUB P
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Exercise
MXRE V J LMP W H S NN V 10679 B F VWX
58990 COQDX H C E A J P F O L J 86231
84672 Y T G S V 51523 P B S V Q O Z T YG
B QHKR D GW I K AIT I MI KRT L N 44370
Y C F E Z D A Z Z R I VO C T V J HDH KIBOP
51889 F DYWS J WL FR 15730 B N P YH
45932 62042 ZXL YE C O ARX 86077
TGEMZ NKMKD A VNT L P Q I XC QMQ A S
96143 SWGGU E J B V F U

Exercise 4-6
FAPQF 57512 VVRHL I I A FM 93396
C T G Z T J B ND P KD VP O NB HR Y WXMQW
46138 48407 L KWUR V O S X S VO S D J
CBGCQ ZM I H Y XEKZG 67250 J L A T E
82190 N E YB V AU A Z I HDN QT S VBMD
70925 VWF E C T GHY I O KRXW 54637
47513 S P R J S 86123 F C L L P WH Z Q Q
OKMZ E G AX C G 81496 YO LMR I FNUK
JETPU YB NX J 92008 D

Exercise j.7
46028 MKGHA I F YB G ZMZ RX 76009
T I AHD 21983 57428 51653 GE P S V
RNCEO L QB B E FVKLD TWO O T XKH J D
XUL J A 39417 Q C WNN C S Z P V U J I RW
PFUQS MY Y Z U S T VWD 58154 P LD Y J
63069 A S G ZM 88073 MKMP N RO VITA
97941 HXWY J Q I F T T CBRL V UE HB X
YIEFQ O CRKX 23750 ACFEK 41622
WB G S G ON J D I P Z LHN Q

Exercise 4.8
76739 S R C C Z 90535 PNG S X KPOFL
OHQUB 39041 80822 I F Y I V B WHMY
PUQEV AKZZT 17646 54218 V J C T D
S GD J K E N QXB UE DWT XML GA WY LOH
F AMR J I RNFR 33859 D A S P Z T J X L Y
R IB SF DVEPU 47556 I E A I A XWT NM
KWGL S 09082 67693 42472 ORB Y I
XT ZMP NHLKO C GE C J C QYUQ O FHMW
01118 V B ZKH V QGDU N
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Exercise 49
Y C I E O 02061 12365 28867 Z P B HY
ZMV GM NAGWO C WD L V WRN CH P X Y P A
ZSUI s 90718 V QXRM JLFQK 49734
J XUD I B J FHF E R O T G 35549 KN SAT
K E Q B V L T DMD VDR G J 19079 C A V F V
C X S J F QZTEC HQLWA GRYYW V L D S T
Z HR I B 46484 N VHP T 30702 S MQK J
58252 97351 KF I KX O GMNW 61638
BELGA UB P EX I P O Z Y N

Exercise 50
15982 B FWC Y 43568 99843 VH C VT
57174 62100 D O Z I K WL D Q J E S OX V
TRZQF MR P S S X G Q N T O FHA J V AHMB
I VNWB P Y I J Z LX Y VM GP LKE 03762
AGDRC ENKHO QHDB V A B J F I Q H J N A
22835 MWMA L EROLS 81469 Z YK T G
L WN Z P 25406 C KGWT 09170 VD T QF
CKV I O S J DVR Y C B Z X V GMY Z F E R P E
61385 47973 X S V P I N

Exercise 51
55916 B B VEM DVR I N Z T Y O I D O Z YX
WP QLL GN AR S 34319 QJWV F WS HXY
87080 KPC HE GK P F R EMA O J I C XD T
BSNUQ 61257 23496 28704 T Z A C H
J FMYL E VGD Y HB VWN XH J J Y V Z NN V
94450 L F T A V XE Z A P GM J KB 11732
T S S R C VC I F Y B E KX A 59763 P Q Q I D
29858 63087 HRWR V MO T WS P DMGE
40261 L GO Z I CFOQL K

Exercise 52
67826 V QK I Z GV IOS S KV AR FMPHL
83033 JYZ JH B X H V Z N L D VW ON Y F I
T O E T C 45179 65205 YGPDD MT E R E
44289 L AB GR 09171 WC X QX WK FPM
NAUJS QCBEF NPWWH 03542 G A C Q V
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Append ix  I

PROSIGNS
Prescribed prosigns are listed below. Some of them have more 

than one meaning. In the tabulation each separate meaning is closed 
with a period. Prosigns consisting of two or three letters which are 
transmitted without pause between the letters are shown with a line 
over the letters. The International Morse character sound and the 
meaning of the prosign are shown opposite each in the list.

Prosigns Character sound Meaning

A didah Originator’s sign
AA didahdidah Unknown station
AA didah didah All after
AB didah dahdididit All before
AR didahdidahdit End of transmission
a S didahdididit Wait
B dahdididit More to follow
BT dahdidididah Long break
C dahdidahdit Correct
D dahdidit Deferred
Ip lj1 |p Ip Ip Ip |p Ip dit dit dit dit dit dit dit dit Error
F dididahdit Do not answer
G dahdahdit Repeat back
GR dahdahdit didahdit Group (s)
II didit didit Separative sign
IMI dididahdahdidit Repeat
INT dididahdidah Interrogatory
IX dididahdididah Execute to follow
IX (5-sec. dah) dididahdididah daaah Executive signal
J didahdahdah Verify and repeat
K dahdidah Go ahead
N dahdit Not received or Exempted
NR dahdit didahdit Station serial number
0 dahdahdah Urgent
OP dahdahdah didahdahdit Operational priority
P didahdahdit Priority
R didahdit Received (also Routine)
T dah Transmit to
V didididah From
w didahdah For information to
WA didahdah didah Word after
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Appendi x  II
INTERNATIONAL MORSE CHARACTERS

Paragraph
General_________________________________________________________ 1
Character sounds_________________________________________________ 2
Phonetic alphabet and numerals____________________________________ 3
Foreign Morse characters__________________________________________ 4

1. General.—All army and navy transmissions by telegraphic 
systems are made by using International Morse characters. The dits, 
dabs, 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.
c. 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 di didit
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 0 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 0 dahdahdahdahdah

c. Punctuation marks used in plain language messages by U. S. 
Army.
AAA 
DU
KK 
XE

didahdidahdidah 
dahdididididah 
d ahdidahdahdidah 
dahdididahdit

Period (.)
Hyphen or dash (—)
Parenthesis ( )
Slant line ( / )

d. P.—P is a 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.
k didahdahdidah
N dahdahdidahdah

(4) Scandinavian.
A didahdahdidah

(5) Spanish.
k didahdahdidah
CH dahdahdahdah
N dahdahdidahdah

f. Special characters (used by commercial stations,).
Period (.)
Comma (,)
Colon (:)
Interrogation (?) or request to repeat
Apostrophe (’)
Hyphen or dash (—)
Wait
Fraction bar (/)
Brackets or parentheses ( )
Starting signal
Underline (_______ )
Double dash (=)
Understood
Error
Cross or end (+)
Invitation to transmit
End of work
Separation between whole number and 

fraction

didahdidahdidah 
dahdahdididahdah 
dahdahdahdididit 
dididahdahdidit 
didahdahdahdahdit 
dahdididididah 
didahdididit 
dahdididahdit 
dahdidahdahdidah 
dahdidahdidah 
dididahdahdidah 
dahdidididah 
didididahdit
dit dit dit dit dit dit dit dit 
didahdidahdit 
dahdidah
didididahdidah 
didahdididah

Is it correct? dididahdidah

52



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. S. Navy General Signal 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.

Appe ndix  III
TYPING

Paragraph
General_________________________________________________________ 1
Basic factors in typing_____________________________________________ 2
Keyboard operation___________________________________________  3
Basic home position exercises______ ________________________________ 4

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

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

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

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

(1) The chair should be squarely in front of the desk.
(2) The body should be erect.
(3) Both feet should be flat on the floor.
(4) The forearms should be horizontal.
(5) The elbows should be close to the sides of the body.
(6) The muscles in the body should be completely relaxed.
c. 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.

c. 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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b. The following letters will be heard in receiving lesson 1. Copy 
this exercise for practice. Attention is called again to the two space-
bar spaces after the fifth group. In this exercise write only ten groups 
to a line with two space-bar spaces between the fifth and sixth groups. 
(Allow double line-feed space between lines).
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c. When, in the instructor’s opinion, satisfactory progress has been 
made on the basic home position exercises, the student will put on 
the. headset and learn to coordinate his typing with the incoming 
character sounds. Students will advance through the five basic re-
ceiving lessons and subsequent speed increases as their ability and 
aptitude warrants.

Appendix  IV

TAPE READING
Paragraph

Transcription of slip______________________________________________ 1
Example of message______________________________________________ 2
Collation________________________________________________________ 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 
transcribing radio slip, the tape moves slowly in front of the eyes. 
The time required for a beginner to train his eyes to this moving copy 
varies with individual cases. Following are some of the factors 
governing progress in learning to read slip:

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

b. Ability to read ahead of the copy.—Reading ahead, which is 
necessary in transcribing slip, is not to be confused with reading 
ahead in phonic translation, which is forbidden. Reading ahead 
calls for the development of close coordination between the eyes and 
the fingers. For example, the operator transcribing tape may encounter 
the following phrase in a message: “TRANSFERRED AT A MED-
ITERRANEAN SEAPORT.” etc. 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.

c. Learning to count the number of words in a message while typing.— 
An operator transcribing from radio slip should not find it necessary 
to look at his copy in order to count the number of words contained 
in the text of a message. Continually looking at each line to ascertain 
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whether there are ten words on the last line copied would slow up a 
receiving operator. The number of words contained on each line 
must be counted and kept account of in your head. The following 
method is an easy way for a beginner to learn how to count the 
number of words in a message: As you copy each word say to your-
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 arid 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 scrutiniz-
ing the tape. Errors are inevitable if the tape is not watched closely. 
An average reader may pass through paragraph after paragraph 
without noticing simple words being misspelled, so watch the tape 
as closely as if you were proofreading. If the word starts out 
“APPRO,” do not relax the eyes and jump to the conclusion that it is 
“approximately”-—it may be “appropriation.” The only accurate 
way of knowing what word is on the tape is to keep the eyes on the tape 
constantly. 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 131619Z 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 131619Z 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 etc.)
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3. Collation.—At the end of each message a confirmation of diffi-
cult words and figure groups is transmitted. This is known as the 
collation. The collation begins at the end of the message and is ter-
minated with a double AR signal. The receiving tape operator 
should always check collations with the received copy. In order to 
develop the habit of watching collations, student operators while 
learning should write the collation on the bottom half of each message.

Appe ndix  V
SUGGESTIONS FOR INSTRUCTORS

Paragraph
General_________________________________________________________ 1
Speed of character transmission_____________________________________ 2
Radio operator’s course___________________________________________  3
Training in International Morse characters—use of distributed practice___  4
Training in International Morse characters—use of self-check procedure__  5
Training in International Morse characters—proportioning time spent re-

ceiving and sending___________________________________________ 6
Training in International Morse characters—attaining speed in receiving 

and sending__________________________________________________ 7
Radio procedure training__________________________________________ 8
Auxiliary training________________________________________________ 9

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

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

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

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

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

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

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

8. Radio procedure training.—Radio procedure training is pre-
sented in other training manuals (TM 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 a to g, 
inclusive, below, and may include paragraphs h 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.

e. Operation and use of field telegraph set TG-5-(*).
/• Techniques of the location of stations and their concealment 

from the view of enemy aircraft and possible shell fire.
g. Training of operators to send and receive visual transmission at 

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

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

i. 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.
I. Elementary cryptography and message center procedure.
m. Use of other communication devices such as panels and pyro-

technics.
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Appe ndix  VI

ARMY LETTERING

1. Lettering style.—The accompanying army lettering chart 
shows the proper army method of printing letters and numerals by 
hand. Figure 11 illustrates the strokes used in army 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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AlB'pC P'lfi I'F 
G H- I J W £ 
m -N Q P cTlff 
S t M V W X 
TJT7 ~3A __ __ ________
5 € 7 '< 0-

Tt--4505A
Fig ur e  11.—Lettering guide.

Fig ur e  12.—Instructor showing student his progress by comparison with standard.
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SUPERIOR
NR8T 0945A DFC4 QAPL OWKS
OIEJ HRUF ZTMX YVNB CWRH
MDFS JEWQ G8VR EUIL PQTS
NKAF ET 1 P UJKX ZDSU IRAC
VIRT WFGJ LAST UYPK BSFO

EXCELLENT
NR? 0<?45A DFC4 G?APL OWKS
Dl£j HRUF ZTMX YVN3 CWRH
MDFS JEWQ GBVR E’JIL PQTS
NKAF ETIP UJKX ZDSU IRAZ.
VlRT WFGJ LA2T UYPK BSFO

VERY GOOD
UR 9 C445A DFC4- OAPU OWKFDIEJ* HRUF DTM% VVNB CWRH-

MDFP JEWQ O0VR EUiL POl TS
MKAF FT I P UJKX zrsu 1 RAC
Bi RT WFGJ L4ZT UXPK BFFO

ffW Ft
GOOD

Bfc h a a  pl OWKSGier H0UF BT** XZNB CVRH
\M-FS J-FtoGl CBBft EUIL PQPS
tVKKF EPl T UJKX ZBSU / RAC
01 KF It'FC, J- LRir ufPK VSFO

NI?A £ 
DiZTH

9U DE 
r?ufz

FAIR 
$4 PL 
TMX Y OWKS 

dvo c

DFS? WQG&U f?EU| L PGTS 14 RAF-sri P UTKX ZTSU IR4.C girtW F6S UYPK DSro

POOR
of-c^ ti4t2£-

pi jsr wn z-
CkV^-t- 
P<3L! S

trip I R+c,Mrtxij- oxpk r3Sf0
T4-

Fig ur e  13—Grading chart.
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Appe ndix  VII

JAPANESE MILITARY MORSE CHARACTERS, RUSSIAN 
MORSE CHARACTERS, AND ARABIC MORSE CHAR-
ACTERS

Paragraph
Japanese Military Morse characters__________________________________ 1
Russian Morse characters__________________________________________ 2
Arabic Morse characters___________________________________________ 3

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

(1) (2) (3) (4) (5)U. S. Opr. 
writes Morse Kana Nigori Hannigori

A . __ i
AA • — • ro
AR n
AS • _ • » . 0
AU •_  • • _ wi
AW • „ te de
B — • • • ha ba pa
BT
C ._  . _  . ni
D_ — • • ho bo po
DM — • • _ __ yu
DN • __ - mo
E • he be pe
F • • — • ti (chi) di (ji)
G ____  . ri
H • • • • nu
ID to do
J • — __. — (w) 0
K wa
KA _ • _  • _ sa za
KI _  • _  • • ki gi
KM — • _  _ _ e
KN . ru
L • — • • ka ga
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(1)
U. s. Opr. 

writes
(2) 

Morse
(3) 

Kana
(4) 

Nigori
(5) 

Hannigori

M 
MK 
MM 
MN

' MR 
MU 
MW 
N 
0 
P 
Q 
R 
S 
T 
U
UA 
LTT 
V 
W 
WI 
WN 
X 
Y 
Z 
I
UN ::Iii

ii:iiI
 I I 

I i I
 I 

i i ; : 
: i i 

i • ! i 
i • i

 i i 
i i i

 i
! ;|i|

 i "
i i i!' i 

: i 
! | 

! 
__

__
_

•__
__

__
__

_
i 1 •

 
1 i yo 

su 
ko
so 
si (shi) 
hi
a

,ta 
re 
tu (tsu) 
ne 
na 
ra 
mu 
u 
mi
no 
ku
ya 
(w) e
se 
ma 
ke 
hu (fu) 
nigori 
hannigori

ZU 
go 
zo 
zi (ji) 
bi

da 

du (zu)

gu

ze

ge 
bu

pi

pu

b. The following lists the Japanese Morse character equivalents of 
numerals. 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. S. Oper. 
writes Morse Kana Normal Abbreviated Romanization

N ta—1
Z ■w ——— • a hu (fu)—2 • a _ _ _ ——— a . hu (fu)
s • • * ra—3 • . a ___ ____ a . . mi
M — _ yo—4 yo
A i—5
T mu—6 ___ . . . . mu
R • MMBI * na—7 _ — • . * ___  . na
W • _ —- ya—8 _ _ —— a a a — ___ ya
V . • . _ ku—9 - ___ ■ ___ . ... ___ ku
0 — _ _ re—0 — re
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c. Following is a list of auxiliary signals used for punctuation, etc.:
Period__________________________________________________ ________
Paragraph_______________________________________________ .   .   . .
Parenthesis (open)___________ ____________________________ _ _______
Parenthesis (closed)_______________________________________ .   . . _ .
Long sound______________________________________________ _____ _ ..
End of message__________________________________________  ... _  .
Code or abbreviated numerals______________________________ ,_________
Error—will correct________________________________________ ________
End of part (interrogation)_________________________________ . _____ _ .
End of transmission_______________________________________ ... _  . _

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

U. S. Opr. writes Morse Sana Meaning

AHR • — . . - - - ___ - i nu na Here is a message.

AS o
(I shall continue 
transmission.) 

Wait.
ASMN • • • • MM i MMM • 0 so Send slower.
AWK • mm • —■— mm —M • mm te wa Switch to telephone.
DQ MM • • — —M • HMB ho ne Break sign. (Body

EEEEEEEE
of message fol-
lows.)

Error.
EA • . ___ he i Close station.
GT ----- _ • _ ri mu Government tele-
GW MM ___ . . ___ ___ ri ya

gram.
Will use abbrevia-

AR . —M « ___ . i na
tions or code. 

No, negative.
K — • _ wa Go ahead.
KAM — • — • —M • • • sa ra Repeat entire mes-

LAR . ___ r. * ___ . ___  * kan
sage. (Will re-
peat.)

Readability.
LARM • — • — • -----  • — ----- kan yo Good readability,
LAR MU A _ ... _ . _ . __ . . ___ kan hi

can read.
Poor readability,

LART kan mu
cannot read.

Cannot hear.
MMAR MM ^MB • MM • MMB « kon Jamming, interfer-
M yo

ence, static.
Local.

RWNI • “ • • ""■ mm a • a na se (na ze) Whv.
R • — • na Understood, re-
MRMW —— MM a M_ a ___  ___ a ___  ___ si a (shi a)

ceived.
I have traffic.

MRR MM MM • MM • • _M— « si na (shi na) I have no traffic.
UR • • — • — • u na Urgent.
UY • • MM MM a MM MM u ke I have a message
UD • • —M MM » « u ho

for you.
Interrogation.
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IL S. Opr. writes Morse Kana Meaning

UMM
VE 
X
MMR
ZW

zz ; pi u ko

ma
yo si (yo shi) 
hu ya (fu ya)

hu hu (fu fu)

Receiver.
End of message. 
Relay message..

Yes, affirmative.
Transmission is not 

clear.
Code signal is not 

clear.

2. Russian Morse characters.—

‘Pronunciation sign only.

R

Print

ussian letter

Script
Transmitted 
by radio as:

Same 
signal,, in 
Inter-

national 
Morse 

characters 
as:

, Means in 
' English’ Pronounced in English

A 
B 
B 
r 
A 
E 
JK 
3 
11 
ii 
K 

. JI
M 
H 
0 
n 
p 
c 
T 
y 
<D 
X

BI 
Iff

T>

BI 
B

K) 
H 
3

J3 
& 
e
3 U

AAj

O' 
fa

ZLb

3

3t»0>X_______
. 

________ 
3

• 
। 

। 
। 
• i

; 
• 

; i i
! 

; 
I 
i 

i 
i 
*

--------------------------. 
’ 

> 
1 

< a
,_____

■. 
» 

Xx...'
A 
B 
W 
G 
D 
E 
V 
Z
I 
J 
K 
L 
M 
N 
0 
P 
R 
S 
T 
U 
F 
H 
C 
OE 

MM
Q

Xc

Y 
X

.IM 
AA 
UI

A 
B 
V 
G 
D 
E

ZH 
Z 
I
I 
K
L 
M 
N 
0 
P 
R 
S 
T 
U 
F

KH 
TS 
CH 
SH

SH CH'

(♦)

I 
(*)

YU 
YA
E

a (car) 
b (bar) 
v (vice) 
g (get) 
d (day) 
y6 (yet) 
zh, s (pleasure) 
z (zero) 
ye, ee (meet) 
y (boy) 
k (Kate) 
1 (lamp) 
m (might) 
n (nine^
6 (or) (never- “oh”) 
P (pipe) 
r (rose) 
s (site) 
t (time) 
oo (boot) 
f (fine)' 
h (hard)
z (German zu, or ts) 
ch (church) 
sh (short)
sh (longer as if fol-

lowed by y),.
—(Hard sign, used 

after consonant' to 
separate vowel).

i (writ)
—(Soft sign, used after 

consonant to soften 
it as if using y after

_ it), 
u (use) 
ya (yard) 
6 (met)
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3. Arabic Morse characters.—
J a > *—• • • <_-» b ““ ■ t

th --------- U j • ••• c h — kh
••• <_> d -------- 3 dh r ———. z
• (Jp S ---------- u5 sh — — cR s • • • — c/3 d
~ -b t •“ — Jo z ----------t c — t gh

f o <1 —— J k J 1
- f m — • c> n •• — •• K h • —. J w. u

y.T rL 3706
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INDEX
Paragraph

Arabic Military Morse characters________________  App. VII
Auxiliary training_______________________________  App. V
Box score________________________________________ 18
Bug--------------------------- ■:-------------------------------------- 28
Character___________ 1___________________________ 11
Character sound_____________________ ____________ 11
Classroom instruction____________________________ App. V
Code practice group_______________________________ 29
Collation------------------------------------------------------ 3; App. IV
Concentration________________________  5
Confidence_______________________________________ 7
Copying ahead-----------------------------------------------10; App. IV
Copying behind___________________________________ 10
Dah---------------------------------------------------------------3; App. II
Distress signals_________________________________ App. II
Dit--------------------------------------------------------------- 3; App. II
French characters_______________________________  App. II
General classification test_________________________ App. V
German characters______________________________  App. II
Glass arm________________________________________ 25
Guide keys------------------------------------------------------  App. Ill
Hand key_______________________________________ 25
Home position_______________________________  4; App. Ill
International Morse characters____________________  App. II
Japanese Military Morse characters______________  App. VII
Key adjustment, bug______________________________ 28
Key adjustment, hand key__________________________ 25
Key operation. __________________________________ 25
Keyboard chart_____________________________ 11; App. Ill
Keying exercises_____________________ ____________26, 27
Keying position________________________________ 25, 26, 27
Lettering---------------------------------------  12-16, 18-22; App. VI
Lettering proficiency charts_______________________ App. VI
Patience___________    8
Phonetic name____________________________________ 11
Phonic method____________________________________ 9
Portuguese characters____________ .______________ App. II
Practice.______ __________________________________ 6
Printing----------------------------------------- 12-16, 18-22; App. VI
Progress chart__________________________________  App. V
Prosigns---------1------------------------------------------------- App. I
Radio procedure________________________________  App. V
Record method___________________________________  17-22
Recorded transmissions____________________________ 27
Russian Military Morse characters________________ App. VII

Page
68
62
11
23

5
5

62
26

2, 60
3
3
4, 60
4
2, 51

51
2, 51

51
62
51
19
53
29

3, 53
51
68
23
19
19
5, 53

21, 22
19, 21, 22

5, 11, 65
65

3
5
4

51
3
5, 11, 65

62
50
62
11
22
68
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Paragraph

Scandinavian characters__________________ _______  App. II
Semiautomatic key_ _______________________________ 28
Slip-------------------------------------------------------------------App. IV
Spacing-------------------------------------------------- _ 3, 27; App. II
Spanish characters___________________________    App. II
Special characters_______________________________  App. II
Speed qualifications_______________________________ 23
Tape-------------  App. IV
Tape method______  _____________________________ 11-16
Time units----------------------------------------------- 3, 27; App. II
Typing----------------------------------------------------------- App. Ill
Uniform_______________________________________  App. V

Page
51
23
60

2, 22, 51
51
51
17
60

5
2, 22, 51

53
62

[A. G. 062.11 (3-26-43).]

By  order  of  the  Secretary  of  War :
G. C. MARSHALL,

Chief of Staff. 
Offici al :

J. A. ULIO,
Major General,

The Adjutant General.
Dis trib ution :

B (2); R 1, 2, 4-7, 17, 18, 44 (6); Bn 1, 11 (5), 18 (2), 19 (3); 
IC 2-7, 17, 19, 44 (3), 11 (10).

(For explanation of symbols see FM 21-6.)
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