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SECTION I 

PURPOSE AND SCOPE 
h~'" PurJXlIW!' __ _____ _______ ____ _____ ____ ________ ____ ___ __ __ "______ __ ____ _ 1 

Scope __ ________ ______ ______ ____ ___________ __ ____ _____________ ___ ___ 2 

1. Purp08e.- 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 be ing t.aught the characters by either of 
two approved teaching methods. The tapt mfthod makes use of a 
recorded tape with associated equipment as a source of character 
sounds. The record rMthod employs pbonograpb records and repro­
ducing equipment as a source of character sounds. 

2. Scope.--a. This manual contains instructional material for 
atudent use during his leaming of the International Morse characters 
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.... SlGKAL CORl'S 

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

b. The appendixes contain a list of prosigns, the Intemationd 
Morse characters, touch typing instructions, instructions for t ranscrip_ 
tion from tape, suggestions for instructors, army lettering instruc_ 
tions, and Morse characters of some other languages. 

SECTiON II 

BASIC INSTRUCTIONS TO STUDENTS 
P&rO.Iropb 

International Morse eharactenL __ _ ___ _ ___ ____ ____ __ _ _ _______ ____ ___ ___ 3 
Suggestions for students__ _ _ _ _ ___ ____ ___ _ ___ _ ___ _ ___ ___ ____ _ _ ___ ______ " 
Concentr8tion____ __ _ __ _ ____ _ ___ ____ _ _ __ __ __ ____ ___ __ _____ _ __ ___ __ ___ 5 
Practice __ __ ____ ____ __ ____ __ ____ ___ . ___ . _______ . ___ ____ ____ ___ _____ _ , 
Confidence_ _ _ _ __ __ __ ____ ___ _ _ __ ____ ____ ___ _ _ __ __ __ ____ ___ _ _ _ _ __ ___ _ 7 
Patience _ _ _ _ _ _ ___ ___ _ ___ _ __ _ __ _ _ ___ _ __ _ ___ _ ___ ____ _______ _ ________ _ 8 
Importance of phonic method of inBtruction ____ _______________________ • 9 
Copying behind __________________ . _____ ____ __ • __ _____ .. __ __ __ ____ ___ 10 

3. International Morae charactera.-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 du. 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 bigher, the dits, 
dahs, and spaces of International Morse characters bave 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 hetween any two chara.cters is three units. 
(5) The space between words or code groups is seven units. 
Figure I 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 L,\TERNATIONAL MORSE CHARACTERS 3-8 
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"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 hasic requirements in learn· 
ing to receive are concentration, practice, confidence, and pst.ience. 
For emphasis, these points will be covered in detail in paragraphs 
5,6,7, and 8. 

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

8. Practice.- Progress in reception will be directJy 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 
M orse character transmissions and try w recognize and ('opy cbar­
acters or words. 

7. Confldence.- Resolve from tbe start that you are going w be 
a good operawr. 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 w learn. You may re8.<'.b 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 nre certain speed levels where temporary "stag. 
nation" occurs. You may find yourself at a standstill for as long as 
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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 pbonic method of instruction.---a. This 
manual is based on the phonic method of instruction. This speeds up 
the mentsl process of lcaming and recognizing characters. You will 
recognize each signal as the character it represents. Th is is essentially 
a new language which you aTC learning to recognize and usc. Soon 
you will be able to read it, write it, and by means of it, commwlicate 
with others. 

b. At fu'St , st.rive to get each letler on paper just 8S soon Ill3 possible 
after hearing it. Immediately UpOll recognizing the character, stop 
thinking of it as a sound; think 01 it then only as a letter or numeral 
to print Of type. This leaves your mind free to'grasp the next sound 
while yO\I 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 
wit.h the problem of typing or printing in addi tion t,Q 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 t·he next. J ust 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 prac tice 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 morc 
alert you are, the faster you can breI. characters on puper aIter 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 dangeroU8 practice where you. anticipate 
what is coming-the ability to copy behind should be cultivated as 
soon as possible. After you. halJt thoroughly TrnJ8/ered the International 
M orse charaeters, you should start trying to carry two characters in 
your llcad before you record either on paper. As soon as you recog­
nize the third character, put thefirst on paper, and so on. By constant 
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LEARNING L"TERNATIONAL MORSIU CHARACTERS 10--12 

practice you will find yOUI'!lelf 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. Whcn copying plain language, you must 
be especially careful not to be guided by the sense of what you are 
copying, as this ..... m cause you to anticipate words that may Dot 
foll ow. It is correct to read what you are copying (in the case of 
plain language), but you mwi n(Ji COP'll aMado 

LEARNING INTERNATIONAL MORSE CHARACTERS­
TAPE METHOD ........ 

GeneraL _ _ __ _ _ _ __ _ __ __ _ ___ ___ _ ____ ____ _______ __ ___ _ ___ _ ___ __ __ _ _ __ _ II 

T ape me thod receiving ieason L ______ _______ __ ______ ____ ___ _____ _____ _ 12 
Tape me thod receiving lefIlIOn 2_______________ ____ ____ __________ ___ __ __ 13 
Tape method receiving le880n 3 _____________ • ____ ____ __ ___ _ • • _ __ _ _ _ _ _ __ 14 
Tape method receiving leMOn 4_ _____ _ _ _ ___ ______ __ _ __ _ ___ _ ___ __ __ _ ___ _ 15 
Tap" method re<;eiving lesaon 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 eacb 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 kcys and on the fingcrs used in 
typing the particular letters by the touch system. Other combina­
tions roay be made, to be used according to the met.hod indicated. 

C. DtfinitioM.-( I} Oharacttr-a letter 01 the alphabet, a punctua..­
tion mark, or an Arabic numeral. 

(2) Character Bound-the eound, ('onsisting of one or more elements, 
which represents a character. 

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

12. Tape method receiving lesson 1.-a. Object.i~.-To teach 
the character sounds of the characters F, G, H , M, J , R , and U and 
the correct methods 01 recording them. 

b. Information.-The elements of the character sound are short 
sounds (dit) and long sounds (dah ). The dah is three timee 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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eharacters included in this lesson, together wit h the phonetic Dame, 
chlL1'lleter sound, and anny lettering of each are shown as follows; 

CharacUr Phonolie OOm<! Charadtr !01.nd Armllldltring 

F Fox dididahdit ,F 
G George dahdahdit G. 
B How didididit. H. 
M Mike dahdah M, 
J Jig didahdahdah J' 
R R oger didahdit. R. ~ 

U ~ u Uncle dididab ~ 

,. Dil'U:tWM.- (l) Listen to the Bounds and record the characters 
you recogmze. 

(2) If recording by lettering, letter each character as shown , making 
the strokes in the directioll indicated and in the order in which they 
Iil'C numbered. Satisfactory copy consists of five 5-character groups 
>er line correctly printed without write.o()vers. 

'LEFT HANfJ / RIGHT HAND 

§ • Ce9 
@@@@ 6cD®®@ '-,- . w®®cti y@cb@®Q 

@leD 
@@ 
® 

6 
\V 

®©® G ~I.;.Q)®.©O. 
~®©® B)\N ~OOCD 
( SPACE eAR ) 

. H. tp7l 

Flo,,. .. ~.-K.y_d chul !~r l1PO"' )IO' M e-*'!. (T bo small Dum,*, .bo'-........ k.y lDdlo&t .. u", 0 ...... 
01 tho I<It '" tlilbt hood to be word 00 ,b.t key. The typo .... U" MC-88 d!lI .... 'tOm "'/lDdr.t<l bua!nooO 
,ype1FT\WlIl:o Iwo . .. .-: oJl tbe oII....c.en 011110 oJpbobet prlDl as "1'11010. ODd Ih<Ire b 0 .. porototo ke, 
r""1le oumoroJ "1.·' II. "ODd"'" moehllle 10 word '''' i ow..otkmal M.,.... ehuaot ... \ . ........ lpUo". lbe 
otndon! , ... ",Ii<vn -.11 to .... tho omoJlletlOt ··lH to lIIdk:ato 1110 ltumoQ! ·'t··, ",h ... too t.bo Ilnvr 
poo.ItloGa on lbe -. Tile tIItn key 10 locIted Il:o U>o Hc.p'. poolUOII. "'!nine to low ... .,...1", ItU~.) 

6 
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12-13 

(3) If recording by typewriter, use only the first finger of each hand 
to type the characters of lesson I as shown on the keyboard chart in 
figure 2. Satisfactory copy consistll of ten 5-<lharacter 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 
tbe character sounds of the characters B, D, K, N, T , V, and Y and 
the correct methods of recording them. 

6. I nformation. 
Clwrtlekr Plwndic nam~ Chartlcl er .ound .Arm!lltll~rinq 

B Baker dahd.ididit ,[;3 
D Dog dahdidit ,0 
K King dahdidah ,I<; 
N Non dahdit N' 
T Tare dab l' 
V Victor didididah V ~ 

~ 
y Yoke dahdidahdah y?> . ~ 

e. Direetiom.- (1 ) Listen to the sounds and record tbe 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 tbefirst and second fingers 
of each band for the characters of lesson 2 as shown on the keyboard 
chart in figure 2. Satisfactory copy consists of ten 5-<lharacter groups 
per line witb 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. 

7 
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1". Tape method receiving lesson S.---a. ObjectitJ.e.-To teach 
the character SOUDM of the characters 0, E, I t L, 0, S, and W and the 
correct methods of rooording them. 

b. Injormatitm. 

C 

E 

I 

L 

o 

S 

IV 

Charlie 

I t.m 

Lon 

Oboe 

SUC'" 

William 

t1harocUr .ound 

dnbdidahdit 

dit 

didit 

didahdidit 

dahdahdah 

dididit 

didahdah 

C 
6 

1. 

L 
a 
c :II 
,.J:t 

W/~ 
~ 

c. DirectivnB.-(1) Listen 00 the sounds and record the characters 

. by lettering, letwr each character as illustrated, 
J8 in the di rections .indicated and in the order in 
lumbered. Satisfactory copy consists of five 5-
o(Il' line correctly printed without write-overs. 
by typewriter, use only the second and third fingers 

Ie Cha.r8Cters of lesson 3 as shown on the keyboard 
Satisfactory copy consists of ten S-eharactcr groups 
Ipaoo-bar spaces between the filth and sixth groups 

lave recorded satisfactorily 100 consecutive char­
or, you will he advanced to leslIOn 4. 
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LEARNING I:s"TER:s"AT IOXAL MORS E CHAR ACTERS 1~-16 

15. Tape method receiving lesson 4.-----<1-. Objectiu.-To teach 
the character sounds of the ehnrRCtcrs A, P, Q, X, Z, 4, and 5 and 
the correct methods of rcCOrdillg them. 

b. Information. 
Charadtlr PMn~lic n,.me Charadtr .o"nd Army lrUtrinQ 

A Able didah ,4., 
p Pctcr didahdah,ht LV 
Q QUl'llD dahd ahdidnh a 
x Xray dahdididnh >,<, 
Z Zebra dahdahdidit 1: 

" 4 Fo-w('r dididididah 4'~ 
5 F i-yiv dididididit S ~ 

I ~ 

c. Dirtctions.-(1) Listen to the sounds and record the characters . 
you recogmze. 

(2) If recording by lettering, letter each character M illustrated, 
making the strokes ill the directions indicated and in the ordcr in 
wwch they arc num bcl"C{1. Satislilclory copy consists of five 5-ehar­
acter groups per line correctly printed without write-overs. 

(3) U recording by typewriter use only the first, third, and f01lrth 
fingers of cach hand for the charncters of lesson 4 8.8 shown on the 
keyboard chart in figu re 2. Satisfactory copy consists of ten 5-ehar­
acter groups per line with two space-bar spaces between the fifth and 
sixth groups and no strike-()vers. 

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

16. Tape method receiving lesson 5.-----<1-. Objective.-To teach 
the character sounds of the characters I , 2, a, 6, 7, 8, 9, and" and the 
correct methods of recording them . 

t. o,'gir . 1",,", 
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b. Information. 
Charodtr PhtnUtie .... me ChartuUr . " .. ,.., Army /dt";ft9 

I W= didahdahdahda.h 1, 
2 Too dididahdahdah 2, 
3 Thuh-roo didididahdah ,3 
6 Six dahdidididit 6 
7 Sevcn dahdahdididit 7 
8 A", dahdahdahdidit 8' 
0 Nincr da.hda.hdahdahdi t. q ~ 

Zero dahdahdahdahdah ¢~ . ~ 

c. DirectioM.- (i) Listen to the sounds and record the characters 
you recognu.:e. 

(2) If recording by lettering, letter each charaeter as shown , making 
,he direction indicatOO. and in the order in which they 

Satisfactory copy consists of five 5-ebaracter groups 
Iy printed without write-ovors. 
"S but tho fi rst finger of the loft. hand are used in typing 
"S. Usc the proper finger of tho proper hand for each 
lown on the keyboard chart ill figure 2. Sa.tisfactory 
)f ten 5-eharacter groups per line with two spu.ce-bar 
t.he fifth and sixth groups and no strikc-<lvcrs. 

)u have recorded satislactorily 100 consecutive char­
error, you will be ready to start practice to increase 
rcceiviug Rll International Morso characters. Your 

1 scction IV. 

SECTION IV 

INTERNATIONAL MORSE CHARACTER&­
RECORD METHOD 

-------------- -- -------------- -- -- ---------------- --!Cciving ICSllOn L ___________________ ___________ _____ _ _ 
!Ceiving leIII!On 2 ______________________________ _______ _ 
!Ceiving leIlllOn 3 ____________ ________ ___________ ______ _ 
'ociving ICMOn 4 ___ ____ ___ __ __ ____ __ _____ __ _______ __ __ 21 
lCeiving lesson Ii ____ __ _ __ _ _ ___ __ _ ___ ________ __________ 22 
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LEARNING INTERNATIONAL MORSE CHARACTERS 17-18 

17. Oenerai.-a. Recording by hand (letter printing) and by usc 
of the typewriter Rrc both important. The a.rmy system of lettering 
is specified in the following lessons. Touch typing is covered in 
appendix 111 of this manual. You will be required to qualify by hand 
before takinjl; 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 wuch system. Other combina­
tions may be made, w be used according to the method indicated. 

c. De/initio1l8.-(1) Character-a letter of the alphabet, a punctua­
tion mark, or an Arabic numcrnl. 

(2) Charaetu Bound- the sound, consisting of one or more elements, 
which represents R character. 

(3) Phenetic nam~-the word spoken to represent a character so 
tha.t the character is certain to be understood . 

18. Record method receiving le880D 1.-a. Objeclive.-To teRch 
tbe character sounds of the cbaracters F, G, H , M, J, R , and U and 
the correct methods of recording thcm. 

b. lnjormatwn.-The elements of the charflCter sound are short 
sounds (dit) and long sounds (dah). The dah is thrce 'imes as long 
as tbe dit. The elcments making up a single character sound are 
separated by very short bllt uniform silent spaces. The characters 
included in this lesson, together with the phonetic name, charactc-r 
sound, and Army lettering of each are shown 1\8 follows: 

Characlflf" Phondic name C/wraeur IDund Arm" Idlflf"'i1lQ 

F Fo' dididahdit ,F 
G George dahdahdit G, 
II How didididit. H, 
M Mike dahdab M, 
J Jig didahdabdab J' 
R Roger didahdit R. ~ 
U Uncle dididab ~ 

U ~ 
c. In the record method of learning International Morse cba:racters 

you will first hear the character sound representing a character; then 
nfter a 3-s('Cond pause, a voice will announce its phonetic Dame. 
Since each lesson consists of only seven or eight characters, each 

11 
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character is repeated many times during the lesson. Through this 
repetition you will learn to associate each character sound with its 
phonetic name. 

d. DiruiWn&.-( l) Listen to the BOunds 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 beard 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 ; 

- -ri. $144" J 

Use it in the following way:- \Vhcn you hear a character sound, try 
to think what character it represents. If you identify it, print it in 
the upper left.hand square. Three seconds afler the character 
sound is heard, a voice will announce ita phonetic name. Let us 
suppose you thought the sound was Fox (dididahdit). You would 
print the letter :1<' in your first square as shown : 

F 
. 

7Z·SJ4.4 ·Z 

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

• ( .. 12 
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LEARNING INTERNATIONA,t. M ORSE CHARACTERS 1S 

Now you hear the ne;o;t sound _and you think it is George. Print G 
in the 8C<:ond Bpace in the top row &$ shown: 

F G . . 
. 

. 

The voice, however , announces that the BOund was not George, but 
Roger, So you print R lmdemeo.th G as shown: 

F G 
R 

7;( .FJ"'''' S • . -
Let UB suppose that when the next sound is heard you are unable to 

identify it. You will thim make a check mark in the third BplLCe 
&8 shown: 

• 

F G V 
R 

. 

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

F G 
R 

( 

V 

13 
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You think the next sound is Mike and print M in "the fourth square. 
The voice says the sound was Mike, so you leave the fourth lower 
apace bllmk and your box score looks like this; 

. 

R R 
- -

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

F G V M , 

R R 
Part of the time you will hear two character sounds grouped together 
such as dahdah didahdit (Mike Roger. ) You will record them in your 
box score in the usual way, using an upper square for each character. 
Continue to till out your score card until the lesson is finished . Then 
by looking at tbe lower row of squares you can tell which character 
sounds are giving you trouble. Practice t hese sounds by speaking 
thrun, using dits lor short sounds and dahs for long sounds. "When 
you are wbere you won't disturb anyone, practice whistling the sounds 
in a low tone. This is part-icularly good pract-ice, since Lbe wrustle 
resembles the sound you will hear in your head phones when you begin 
copying radio messages. A aimilar check will be made after each 
lesson. When you have recorded satiafactorily 100 consecutive char­
RCters wit-hout- error, you will be advanced to lesson 2. 

19. Record method receiving leMon 2.---a.. Obj~ctive.-To teach 
the character sounds of the characters B, D, K, N, T , V, and Yand 
the correct methods of r ecording them. 

14 
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b. Information. 
Choro.cleoo Pltondi~ "Gmt Clt<lrad .... 10"",1 Armlllttlertll.(/ 

B Baker dahdididi t ,1;3 
D Dog dfLbdidit ,0 
K King dahdidah K 
N Nan dahdit N' 
T Tare d.h t 
V Viewr didididah V~ 

~ 
y Yoke dahdidahdah '( ~ , ~ 

c. DirectiOM.-(l) Listen to the sounds and record tbe characters 
you recognize. T he phonetic name of the character will be announced 
three seconds after you hear the character sound. 

(2) Letter cach character as shown, making t he strokes in the 
directions indicated and in t he order in which they are numbered. 
Use tbe 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. Objectiflt.- T o teach 
the character sounds of the chURl'ters 0, E, I , L, 0, S, and Wand the 
correet method of recording th('m. 

h. InJormati.on. 
C"h6rock"r P h"",dit name CharocW aaund Army 1~"tri1i4 

C Charlie dahdidahdit C 
E EMY di t E 
I Item didit I, 
L Lovo didahdidit L 
0 Oboe dahdahdah a 
S Sugar dididit s :I, 

~ 

W William didabdah W'~ ~ 

" o,'gir " UNM~\fTY Of (AllfORNIA 

1 



SlG.,\,AL CORPS 

c. Direction.!.- (I) Listen to the BOunds aDd record the characters 
you recogni7.e. The phonetic name of Lhe character will be an· 
nouneed three seconds after you heu the character sound. 

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

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

21. Record method receiving lesson 4.-a. Objulive.- To teach 
Ihe character sounds of the characters A, P , Q, X , Z, 4, and.') and the 
correct mcthods of recording them. 

b. Tnformation. 
C/t.araci~r PMmtic nalllC C/laracitt' ..,,,nd Army /.t/lu;n{J 

A Able didah It., 
P P eter didahdahdit. If' 
Q Quecn dahdahdidah a. 
X ""Y dahdididah X, 
Z Zcbra dahdahdidit "l: 

~ 

4 Fo-wer dididididah 4·) 
~ 

5 Fi.yiv dididididit 5'" , ~ 

c. Directions.- (l ) Listen to the sounds and record the chulletcrs 
you recognize. The phonetic name of the character will be announced 
three seconds after you heo.r the character sound. 

(2) Letter each character as shown, making the strokes in the 
directions indicated and in the order in which they are Dumb('red. 
Use t he box score method you ha.ve used in previous lessons. 

(3) When you ha.ve recorded satisfactorily 100 consccutive char­
acters without error, you will be advanced to lesson 5. 

22. Record method receiving lesson (L-a. Objective.-To teach 
the character BOund of the characters 1, 2, 3, 6, 7, 8, 9, and It and the 
correct. methods of recording them. 

16 

t. Or'gi, . 1",,", 
UNM~\fTY Of (AllfORNIA 



LEARNING INTERNATIONAl. MORSE CHARACTERS 

b. Inj(Jrmatiun. 
Cho,,"" P/Ilm~tic ........ Cllaradn aou nd Army kturing 

1 Won didahdahdahdah 1, 
2 T~ dididahdahdah 2. 
3 Thuh-ree didididahdah ,3 
6 Six dahdidididit 6 
7 Seven dahdahdididit 7 
8 Ate dahdahdahdidit ~ 
• Niner dahdahdahdahdit q~ 

~ 

0 Zero dahdahdahdabdah ¢~ 
~ 

e. Directio1l8.-(1) Listen to the sounds and record the characters 
you recogni~. The phonetic name of the cho.racter will be an­
nounced three seconds after you hear ~he character sound. 

(2) Letter each character 88 shown, making the strokes in the 
direction indicated and in tho 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 
p~tice to increase your speed. 

S ECTION V 

PRACTICE TO I NCREASE SPEED 
P...,...ph 

Speed quaU6eatlon~ ____ n. n_ .. n. n_. n. n_. _n . _n. _ ... n __ n. _n. . 23 
Visual Bignaliog __ ___ __ . __ . . __ . ___ . __ .. __ _ . _ . .. _. ___ . . . _ .. __ .. __ .. . . . 24 

23. Speed qua1itJ~tions.------G. You will begin practice to attain 
speed after you have learne:d the characters and passed alilessoos in 
section III or section IV. 'The characteI: will still be the "20-word 
character" but the space between characters will be shorter than that 
used while you were learning thorn. 

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"). 

11 
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t . Qualifying speeds 81'S flonnall.\' 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]O words per minute the oharac­
!-ers are nonnally tnmsmittcd in groups of 5, to teach you to recognize 
the groups. At 12 words per minutA and higher speeds, the copy will 
nonnally be in the form of messages, either tactical messages or War 
Department messfl,ge8. Fixed etation OperfLWf8 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 
~·ou must copy 100 COll8&Cutiv6 characters without writa.overs or 
strike-overs. As soon as you have qualified at 8 speed YOIl will start 
copying at the next hif,!:llcr spol'd . You mllst qualify at 10 words by 
hand copying before you v .. ill he allowed to try to qunlify ~t.h the 
typev.-riter. 

e. Qualification requirements for speeds of 12 words per minute 
and hiF:her require cop~'ing of tho following without crror, write-over 
or strike-over: 

(I ) Passing raquirementll for fixed-station opcrators: -
Total ",ini",,,,,, n""'~t 

M~"I1'~' of tnl UlO1"tU or CiXk 
$.,,0«1 req"ired ,to"r» 

15 3 45 or more 
2. 3 60 or more 
25 3 75 or more 
3. 3 90 or mOle 

(2) Passing requirements for high-speed and low-speed operators: 
Total ",inl"'u", nu",b ... 

of Icd. 1DQrd. ~ """ Spud Me"a,,, rtqllir«l "-ou.,,, 
15 3 45 or more 2. 3 60 or more 
25 3 75 or more 

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

24. Visual signaling.- Aftcr passing twelve words per minute 
you will be given instructions in reading blinker signilis. You will 
work in pairs, alternating between calling the letters as they are 
flMhed from the blinker and writing thorn down as your partn6l' reads 
them. You will continue practice IIntii yOIl are able to read the 
blinker at a speed of 10 words per minute. 

18 
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SECTION VI 

LEARNING TO SEND 
POftCnIph 

• Information on !lendlng __ ___________________ .. __ _ _ _ _ ___ __ ____ __ _ _ _ __ _ _ 2S 
Fil'8t sending e~ercille_ _ _ __ _ _ _ _ _ _ _ _ _ ___ _ __ ___ _ _ _ _ _ _ _ _ _ _ _ ___ __ _ _ __ _ _ __ _ 26 
Second !lending exercise_ _ _ _ _ __ ____ _ __ _ _ _ _ _ __ _ __ _ __ _ _ __ _ _ _ _ __ _ _ __ ____ _ 27 
Semiautomatic telegraph key ____ _ _ __ _ __ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 28 

26. Information on sending_--a_ Practice in transmitting with 
the telegraph key will begin either while you are working on lesson I 
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 t.wclve word per minute receiving test. 
Sending practice will be arranged 90 that the slower student's work 
can be supervised by instructors or by students who are sufficiently 
proficient in r~eiuing to recogni.r:e and correct transmitting errors. 
You shou1d t·ransmit at least once a week to a recorder.-reprodv.cer (if 
available) after you have reached a speed of five to seven words per 
minute, making n two-minute record of your transmission. To pass 
the test you must receive the transmission at the same speed without 
error. 

h. Radio operators can receive well only if sending (transmitting) 
is properly accomplished. Hence, good sending is just .as imporl.a.nt 
as good receiving. Bad habits formed when learning to send will stick 
to you throughout yoW" career. Thu.s, 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 t.his tension. If you have trouble ill 
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 sonding 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 80 that anyone can make thc action 
of the key suitable for bis 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 reswt. The contacts usually shou1d 
be spaced approximately the thickness of a postcard. This spacing 
applies to everyone uswg a key. The screw for adjusting the gap 
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bet.ween tho contact. points i!l at HIe rear of the key lever, and is 
called tho adjusting screw. Tho contacts must be alinod properly and 
the key lever must be free to move, witl , no side play. The trunnion 

'" , blOCK 

LOCkNu/ 

N ,,!o!!l<: ~I 

Ke), L. 

y,ouu 1.-1100,1 keto 

ser!)w! adj ust this aide play and Illille the contact points. Particular 
care should be taken to see U18t 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 oPcv. 

T L"914 

muscles of the forearm . The wrist and fi ngers should be l008e alway,. 
t. With the foregoing in mind at all times, place the elbow on the 

w..ble at sucb a distance from tho key that tho fi ngers will curvo as 
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illust.ratcd in figure 4 (side view). Your first two fingers should rest 
on top of the key button as shown. Your thumb should be ruongside 
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. 

j. After the arm, wrist, and fingers have been placed as described 
above. r,heck their positiona. See that-

(I) Your elbow (,wI tMjOTearm) rests on thc table. 
(2) There is space under your forearm and wrist. 
(3) Your fingers are curved and flexible, not st.raight 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 8traight dl)W1l.ward motion of the 
forearm. Your elbow stays in plooe. Your wrist acts as a hinge. 
Your fingers are flexed-do not let Own be 8tijJ. Now when the key 
has made contact, relcase the pressure on the hutton and let the spring 
hring the key back to the up position. Next, try making diu> at the 
rate of one every second, making sure that the key goes down each time 
for a distinct dit. Do not allow your fmgers 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 ann. Continuous independent usc of the 
fingers in sending will cause muscular fatigue and will ultimately 
result in a "glass ano"- complete loss of muscular action in the arm 
concerned 

h. When sure that your key is adjusted properly, that your foreann 
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 exerciBe.- Take the correct position for send­
ing. Sit square with the !.able. Check your {oreann, wrist, and 
fingers. Be sure they are flexible. Then begin making dits at the 
rate 01 about 100 per minute. Continue this during your sending 
period . Do not make anything lntt dile. Try making the dits fast er 
as you j eel your muscles limbering up . Do not permit your practice 
to be erratic-eend 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 (unequaJ Bnd not rhythmic) 
and your sending may "stutter. " Continue the first exercise until 

( 
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you can send 30 dits in one group 8ffloothly in about 10 seconds. Have 
your practice checked by an instructor before going to the second 
exercISe. 

fJ/7. Second sending exercise.-a. Make a few groups 01 30 ditlJ 
each to check your position . Then begin making the character didi­
didah. Make the dilB dot the same rate you used at the end of the first 
exercise. Make the sarne space between tbe third dit and the following 
dah as you make between the preceding diu. Hold the key down for 
the dah a time equal to three dita. Begin making the character l!Ound 
didididah at the rate of about 35 complete characters per minute. 
Remember to keep your wrist and fingers flexible; doing I!O will help 
you to become a good sending operator. Frequently lift your fingers 
from the keys and drop your wrist loosely hack and forth 15 or 20 
times, letting your fingers and wrist relax entirely during the exercise. 
Get thejeel of this rel8.Xed 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 8CCOnds. When this has been 
attained, ask the instructor to check your transmission. If it is 
saLisfa.coory, you will he advanced to the practice of transmission of 
the material included in section VII. 

o. Samplea oj recorded trnn8fflunQ11B.-A study of the following 
samples of recorded transmissions should help you develop correct 

J o H N • • o 

(1 ) The transmission ilhlstratoo in figure 5 was made by macbine. 
Notice tbe perfect relationship of dits and dabs, spacing hctwcen ditlJ, 
dahs, letters, and words. 

J o H N • • o 

F",un a. 

(2) The transmission illustrated in figure 6 was made by an ex­
perienced operator using 1\ regular hand kcy. Notice the near machine 
perfection . 
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~ IllnJl.I ru.lJ"11~ , . o H N • • o 

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

I"Ul I .... nl mill 

o H • • 
• 

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

28. Semiautomatic telegraph key.--a. Use.-The semiauto­
mat ic telegraph key (commonly known to operators as a " bug") is 
used chiefly in fixed stations whc~c the operator is called upon for 
continuous sending over comparatively long periods of t.i.me. 

TL-Sf,97 

b. OperatWn.- In sending with the bug, the hand is placed in such a 
position that the thumb presses the dit paddle to the right IlJld the 
index finger presses the knob to the left (right.handed ·operawr) . 
Dits are sent with the thumb against the paddle. As lon~ as the 
paddle is held to the right the key sends di ts. When the thumb pres­
sure ~ released, the dits stop. Thus, one di.t or mllJly can be sent . 

.. 
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Dahs nre Bent by pressing the knob of the key to the left with the 
index finger . Each dah must ho sont individually. Motion of tho 
arm and hand in sondiog with the bug is horizontal, with 'the pivot a t 
tho wriM. Best operation is obtained when the key is adj usted for 
Bending unbiased signals (di ts and spaces of oquallcngth) . -By observ. 
ing the foll owing instructiOIlS, a bug can be adjusted 80 that it wiU 
vibrate long enough to make 25 or more d its before stopping. The 
first 12 or 15 will be prll.ctically pcrf{,'ct (diiS nnd spaces equal). 

c. J1l8pection.-Beforo at tempting to adjust the bug or when the 
receiving operator complains of unsatisfactory signals, the bug should 
be examined lor mochnoical or electrical defects. Fir3t, see that both 
the dit and dah contacts are cleaD, in alinement, and with the facoB 
paraHel. Suond, see that the lever pivoting screw is loose enough to 
pcnnit free movement of the lever. If the lever pivoting screw is 
too loose, signals will80und unsteady. Third, exnmine aJl supporting 
parts for rigidity. Fourth, make certain that all stop screws and lock­
nu ts are tight. Fifth, look over the cord and plug for p088ible short 
circuit or loose cowl(lCtions. 

d. Adjmtment.- Alter inspecting the key, adjust it in the following 
manner: 

(1 ) Place the koy 0 11 a level surface. . 
(2) Adjust the back slop screw un til the reed lightly touches the 

deadener, and then tighten the locknut. 
(3) Adjust the fron t slop scrow until tbo sepamtion 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 pennia.. 
sible if the opcrator prefers more lever movement. 

(4) Operate tJle lever to the right. Carefully hold the lever in this 
position o.nd stop the vibration of the reed . The next adjustment is 
very important and determines whether the dits will be too beavy, 
too light, or perfect .. Adjust the dit contact, adjusting screw until 
the dit contacts just meet. It is neceSS8.ry that this adjustment be 
made without fl exing the conlAet spring. Without disturbing the 
adjustment, tighten the locknut on the dit contact adjusting screw. 
Recheck the adjustment. 

(5) In ease the dite are too fMt, 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 dab contact adjusting screw to about O.OlO-inch 
clearo.nce. 

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

e. Caution8.-Do not readjust the dit contact adjusting screw unless 
a compla.i.nt is received or unless you know definitely that yout di ts 
are too heavy or too light. When the bug is correctJy adjusted, net'tlr 
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 neceSS8.ry to readjust 
the dit contact adjusting screw. Do not have the dah contact ad­
justing screw eo close that the dab contacts remain sborted. 

j. PennuBibU cMngei.-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 dab springs to suit the individual's requirements 

SECTION VII 

PRACTICE MATERIAL FOR SENDING 
P."'"",pll 

Code groups, exereigesl to 54, Inclusive ___ ____ __ _____ •• ______ __ __ ______ 29 
CleaT Engliah text , exerei!lea 55 to 58, inclusive _______________ . ___ . _ _ _ _ _ _ 30 
Tactical net t rsffic, exercisell 59 to 78, inclu!ive_ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 31 
War Department net traffic, exereillel 79 to 87.lnclusive ________ ___ _ • _____ 32 

NOTES 

1. Exerei_ I to 24, inclusive, fumisb Dlaterisl for sendinfl,: pn.ctice hued upon 
receiving lesaonl 1 to 5. 

2, Exercises 25 to 39, inclUsive. furoi!h mixed code groUpIIlor ""nding practice 
at a ny deBired ~peed. 
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3. Exe reiNlfl 40 to 54, incluaivc. furniail unmixed code grouP'! for !!endin!,: practice 
at any de~ired !peed. 

4. ExcreiJle9 55 to 58, in<:lu~ke, {urnish clear text material, to be Hent at a ny 
de~irod speed. Number of words per line and tNal number of words In exeroise 
are indicated. 

5. ExerciJleB 59 to 78, iuchllllve, represent traffic bandied in field radio nets. 
Thia traffic may be tranamitted at any deflired speed. 

6, Exercises 79 to 87. incluaive, n!preseut traffie handled in War IXlpartment 
nets. 

29. Code groupe, 6zercisea (1 to 54, inclusive).---a. Exercistls 1 
to S.-The 275 characters in exercise 1 consist of a gradually cumu­
lated presentation of the seven characters in paragraphs 12 and 18, 
lesson I . The 189 characters in each of th() 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. 

Ezercist 1 

FFFFF GGOGO FGFOF FFOOF FOOFO 
HHHHH FHFHF OHOHO OHRFO O RRFF 
OFFRO J I J I J PIFJP OJOJO RIRIll 
OP'F llll llJ FRO GRFOJ RPOIJ MMMM:M. 
F:M.F:M.P OMOMQ HMllMH JKJMJ KI F .1 0 
KRHl"M OMORF OHJMJ JRFFO BBBBR 
FRFBF 011.011.0 RBRBR JBJ"BJ" MRMRM 
RMMRP' JFORJ RRFOJ QJOFR FOMRB 
MHRJ":M. UUUUU FUFU:F QUOUG HURUR 
JUJUJ" MUKUK BUBUB PUBJB GGBHM 
OUMRR RIRJ:F UJMRU JP' UMG Rl"GMF 

Eurcise $ 
.. 

RMGJll J:M.GRF MURRG J"UFFU RJOFU 
RFMRO RFJMM RRJOU URFRl" MJBRJ" 
RUMRl" JGMUO OBUJU FOHHR HUMMF 
MGJBR JUOFR OMOMU J" UMJH ROHFJ 
HUFBF MBOFU FMMJR HFOJ"R UHUJ"R 
OUJJ"R FOORM RJ"MHO UMP'F H URJHO 
HRP'UO MMJBU MJUFO RFHJ"J MFMFB 
OFOHM UJ"OUH UBRH 

Exercise 3 

HFHFM OUROF OBJUM JBJUM HJJUH 
HOMFB UMRRH OFJOM UFOFH JOMUM 
MJ"BUH RJFBF UORHF MURFM RJRUF 
OUMOR J"JORJ" OROUF RJMRJ P'RMRM 
URFUO UMJUF MRRHB RMROF OUJ"FG 
JOJ"UO RMMRU RFMFR J"OBRU FJJ"FO 
FUFMJ HMURH MBJOU ROBFH FUM.JJ" 
FHOOU OBRMJ MBUR 
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b. Eurci8u 4 to B.- The 275 characters in exercise " consist 01 a 

gradually eumulated presentation of the seven cbaracters in para-
graphs 13 and 19, lesson 2. The 189 characters in each of exercisell 
5 and 6 consist of nine sequences, each of which is made up of three 
seta of the seven characters in lesson 2 arranged in random order. 

lIlIlIlIlI DDDDD 
XKKKK BKBKB 
BKBDD NNNNN 
DlI NB K BXNDX 
:BTBTB DTDTD 
NTNXT . BNTBN 
BVBVB DVDVD 
NVNXN XVDTK 
lINBVN YYYYY 
NYNYN TYTYT 
XBYVN YXVBN 

NYXTV BTDKY 
YVNXB DTXBN 
TBDXX BYNTN 
TTXVT VVXYV 
VBNDB VBBKY 
DTXXB NTBYV 
VYDTV BTYDT 
YVYVT VNDliN 

YXBDV BKTDN 
B NaKB VYNXV 
TYKXN TDVNY 
XlITTN YTDXY 
XVDBD DXNNV 
TTTDX NVDKY 
XTDVlI NTBXV 
lITVDX DVXNY 

t., 

Exerei8e 4 

lIDlIDlI DBBDB 
DKDKD BDKBK 
lINlINlI DNDND 
BXKDN NDBDN 
KTKTK NTNTN 
NBDXD XDDTB 
KVKVK NVNVN 
VXTTB XDTBD 
BYBYB DYDYD 
VYVYV YNTYX 
DTDBX TBTDB 

Exerei8e 5 

YVXTD NDNlIV 
DVNTV DTVTX 
DYYBD NYDYN 
XDTVY TDTYN 
NYTDD BNKKT 
DVDND NVBYK 
YXXNB NXVDN 
XBTY 

Exercise B 

YKBDV NTYVN 
XNDYT YDVVB 
lITNlIB YVDYK 
YNTVX TVDNY 
TTYYB lIVVXN 
YBNlIB TVXYV 
NYDTY DNXNB 
BYTK 
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DBDBD 
DXBXD 
XNXNX 
TTTTT 
XDTBX 
VVVVV 
TVTVT 
TDBVD 
XYXYX 
VXDNY 
TVNDV 

BKYYB 
DBVVN 
NBBKD 
YXBKN 
TYVVN 
YTBND 
DBXTK 

TDVTT 
DDYBX 
VDNNV 
NTKBB 
BDKDY 
NDYVB 
NDVYT 
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c. Eurci8tlJ 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 I and 2 arranged in random order. 

Eu rcise 7 

OUJUH T:MRXB DTVNN HTONY DBTBI 
MVPJR BRDGE: VFlJTX BFXBB YVDRF 
JRBUB UYNUY T1FGR IFHOM HNVDN 
TMTHG DKVKV NBOOF HFKOT RHNMT 
RV U YU HDUBD MFRTV MIKID YJBRY 
NOMHN HDKFR JYTUX JVlIBU FVTKl( 
ODBDJ NVYRT FGNR lJ YHMJT JXBRN 
BTHVK TNR UM URVGD DROMD FTMJR 
NHFUF TBVOY 

Ext rc18t 8 

UBNFM DHUJN HUTDM OKOFR KKRFT 
DHBOB VYMJ J YRNVY TVFBH UFYNM 
DFKUT RBVRV NYJTM THMRV 1I0GDlJ 
YGJRR KnoTHB B.J'GTH U.rJOB HUTFl" 
NVRYB RMKNB VYDMN FXYHD TUMVD 
GOVTH FYBKD MNUJY RBVTH MDUHT 
NFURF YMDXV BKIOS NRGltG BDTOV 
HFRFN KDMT U JYGH.J BRVXN HTMDB 
X:YNYM UJFUV 

Ertrcise 9 

UJMXD RBRNY OVJUR TXUDV KDYTH 
RBJVP KNTYB NOOPP XHPTY BVUDD 
NTFXJ NBRHK HNPXV YROJK RTXOV 
HYDUO JUBKB TYRXO NDBOU VHVUB 
PYJFY RND ON XDMFK VHKJH JXTTR 
UODRN OH:FMB YNHRB YFXUD OHMUX 
XDVTV TUKJJ PBNTV JRYDN VXTVO 
DYVBO HHRMB ltYOP.1 .1UXX:F :FMUNN 
BTHJD RYTMU 

d. Eurcises /0 w I£.- Thc 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 
II and 12 consist of nine sequences, each of which is made up of three 
sets 01 the seven characters in lesson 3 arranged in random order. 
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LEARNING INTERNATIONAL MORSE CaAlt.ACTERS ., 
EurciA~ 10 

00000 BBBBB CBOBO CBOBB CBOOB 
I I I I I C I C I C ZIBIB BIOEB IOOKO 
B I C I I LLLLL OLOLO BLBLB ILILI 
BLOIC IOLBL L lOB I ILBOB 00000 
00000 BOBOB 10101 LOLOL ILOLL 
IOILO BIOOO LBOOO BOBOE 88888 
CSC80 B8B8B 18181 L8L8L 080S0 
800lL 81LOB L0080 BOBLO IE810 
180LB WWWWW OWOWO EWEWB IWIWI 
LWLWL OWOWO 8W8WS LIBWO CIBOI 
OESWL W80BI OWLB8 LWCOO 18L80 

Eurci8~ 11 

IL80W OIWOO BWSIL OSOLB BOBOI 
E 8WI L OOSWS WLIOO BLWBL LIB08 
OWI8B 10WOL 008LB OIOLW COWIE 
8WI BL 8C800 WLBIO 180 L I EWSWE 
LOOO8 LEIWO OWSLO 080EI OWLIB 
88BOB WO I 10 LEL8W IWC08 CL8WO 
CILW8 LWEOE BeLlO 081LC 8WI E 8 
OOWOE L8EOW CILI 

&ercis~ 11 

LOSWL OOIES OIOWO LWSEB ILCOL 
WICCI 80I8L BWBWS BOCLI LWOL8 
OW801 WSBCI BOBI8 EWOLC OSWWL 
EESOI 100LW LWI 8 E OLOCS 10LCE 
IWE8C I IOLW WOLWB BLOIS 8COSB 
CBW08 OBILC L8WBS CICOL IW8CL 
ICLOB WI8BW 8CWIO OBLCW SCLWB 
LOWOI EIE80 LOSI 

~. ExtrciAe8 13 to 16.- 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. 

KEOEN L8YEC 
XlIROR BOW08 
LD1YM M1IUD 
NMCXB LlIlITN 
MOCDB XOFRY 
XMJ'ET DOBOS 
UYSBI NBNTV 
XB1BX DWLYB 

t., 

&erei.u IS 

UTWFN VXNIlI 
0lR1T MSLPO 
VDWOl Y8DVE 
10MOS TUN8W 
VR11T BUUWlI 
OMITY PElIVL 
CB1L8 OVBPN 
UWRO 
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UXGCT 
BVlIYP 
OY1VO 
WDLXI 
LXPFB 
UIWIO 
DPCRO 
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E:urcUfJ 14 

LVOIT MVGNB lOHLO WCRBJ BBRRY 
pIUCS HOUEX TEWSV IDYFT WNLIO 
BEJ"S:F YBDRW GepYl WMLJE LJ'YSN 
ECKND FYOSC KBBRG TVICO TBpBB. 
LXDBV UVWD8 UHORN ITEOM WUOIM: 
:r.TTOL TBOVM K 'TLIK WYRRS VFIBT 
BBClO URLDN UDS:VW DWHBS ONFIB 
IMNCS UMCEF GYKO 

Eurrne 16 

YM8BD WLUFR SOVON OSNMC MCPWQ 
VCEBX NTVDY BRIBO LIUFH ILTB.T 
XTUYB JKOER W.JDTM 8J'TIlI: YESME 
JVOLH lIMB C P tUNOV UXWJB OYBRD 
WEFNU VIRLO DWOSR YXDFO CBLNT 
CDDNJ STHXB cooao INUEY NDJ U T 
LOYltE RFLBI WUYFV ovaRF MTEJC 
tXWXB SOMHL HMVW 

f Exercises 16 to l B.-The 275 characters in exercise 16 consist or 
8. gradually cumulated presentation of th e seven roaracters in para-
graphs 15 and 21, lesson 4. The 189 characters in each of the exer-
cises 17 and 18 consist of nine seq uences, each of which is made up of 
three sets of tile seven characters in lesson 4 arrunged in random order. 

& crcise 16 

AAAAA PPPPP APAPA APPAP PAAPA 
QQQQQ AQAQA PQPQP APQPA PQAPQ 
APQAQ xxxxx AXAXA pXPXP QXQXQ 
XAQPX PXQAP APQXQ APAQX ZZZZZ 
AZAZA PZPZP QZQZQ xzxzx PZAXQ 
PXZAQ XZQPA ZAZPX QPQAX 44444 
A4A4A P4P4P Q4Q4Q X4X4X Z4Z4Z 
PA4QX 4PAXZ AZAQA ZQXP4 QP4ZQ 
Z4XPX IHHI II II AIIAIIA P II PIIP QIIQIIQ 
XIiXtiX ZIIZIIZ 4114114 tiPXZ4 PtiPX4 
4ZAZP IIXQPA AQ II 411 QAXQZ Z4AXZ 

& erciae 17 

X4QtiP 4QZII4 ZIIQPA PAZXA XXPZ4 
AAIIQ4 .6.ZQZQ PXPIIII 4XA4 ti QPZP4 
ZXQIIII Z4PXX QAAP4 QZZQ.6. .6.4XPA 
4P QZ II XXtiliZ XPQ.6.ti PQ4QZ 4Z.6.AP 
4tillXX ti4PXZ 4ZQPII tiA4QZ XAQAP 
XAPQX P.6.ZQX Q 4 IIXZ ZII4PA 114AZX 
IIZQPA 4114AP X4 11 ZQ QXPZA XP.6.PQ 
tiQZA 4 II 4 QX Z FXII4 
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LEARNING lNTERNATIONAL MORSE CHA RACTERS •• 
Eurciu 18 

Z P AOQ X4PAQ pox Z A 411ZX4 QQ4PX 
Z 11:14 P 4ZXPA AXZAII QQP64 (lP ZXQ 
ZQIIQX AAX4A pZ4AZ ZAQp6 4X6Z4 
p4QXp :lA X Q P 4AXQ:I ZpX6Q :lZ P Q4 
ZAX4A Z:lZ411 AZpAP XpXXQ 4Q (l Q4 
AQA4X Z Q6Xp P Z A Q:I 4P4XA OZ II4p 
ZpZQA Q4A04 ZXQXX A(lp4A pMXQ' 
4pA4X :lP A Q Z ZZQX 

g. Eurcists 19 to 21.-The 252 ch aracters in each exercise consist of 
three sequences, each of which is made up of three sets of the 28 charae· 
tcrs in lessons 1, 2, 3, and 4 arranged in random order. 

Eurci.8t 19 
CVCQF RXNIY UDAED XJYH:S ARW4B 
p6KDL IIA PI J STVZY OG4NQ Q:l U H4 
REJLW BSWXX SNEIM FUOCX TTLGZ 
Fp Z140 GRVMO SENBR CHZIL DXQZT 
FYBJL pLUOW YWD4N M C XOG MpIQW 
FDXQG SVOTA V6NAM 6Y J EH IGRUE 
XRZVT S JHFB P C4K4 XAU C L YDXL(I 
ZXSWU SpLDV J6UpN TVIWG TAQ14D 
P'H4:1B FRARQ WGTCM UAIJp NP'ZKH 
N4YXO S4EG I HOJEE XOYXV QBRMB 
ZC 

Exuci9t 20 

HNRQI N4HGU NBVGT A U(lWX Z C LpV 
XMDLp EEDOC YWJRO I QCIIF 4YBR4 
MAXFY UWTSP TVSXN o S6Z J QEIGX 
LB JXZ FDHAW RFWMZ RFNXX QVLSB 
FYBUM pSYTE . AMJSN ARXZI 6NC 04 
THCXG :lU I YD QARpD E4QHV UZOJX 
64EGW GT C LO VLIHD BJpMI DKZMX 
AUHVW DA6RV Y4SB O M6RVH NYJSR 
FNCpW QDLNB 6XQ4U ZB4TE GYFZR 
TKSHJ UAQOL E C OIF p CO LE OXIJP 
WT 

Eurcis~ 21 

HB A SB EpWO O P' Z EVA XM6YX 6HGOE 
VZXYD FXR6Q MNSTI QpNKW QIHRN 
GCTCV X4ZBP CRJ S4 ODLAI JY U JJI' 
ULU4W MLTDK l"DYXU UWSJL ETDNQ 
OTpGF BONHC OROVM QYRIJ IZpVA 
l!(pTQF KUMRA S C ZN4 HDYLE XG S4W 
LKWIIH EGC6X BJVAI Z 4B R F UAVPA 
4HIIQE ESHCl!( UL4BN TOXYO DIJFY 
WXDVB QDMYM 4RT NF XQ 6 CL ZAB CG 
I GU WN S Z J T I J O RpW VLZ O S pHOXX 
EI< 

( 31 ar'gir " UNM~\fTY Of (AllfORNIA 



•• 81GKAL CORPS 

h . Ere,-N' It to t4 .- The 355 characters in exercise 22 consist of 
. a gradually cumulated presentation of the eigh t charaeters in para~ 

graphs 16 and 22, lesson 5. The 216 characte.rs in eacb of exercises 
23 and 24 consist of nine sequences, each of which is made up of UlfOO 

sets of the eight characters in lesson 5 arranged in ra.ndom oruer. 

11111 
33338 
3 1323 
13638 
17 171 
7 1632 
18181 
76323 
67183 
&9698 
82921 ..... 
70707 
71828 
19328 

02176 
23810 
62967 
19327 
31'791 
60373 
13736 
61328 
12779 

1'3932 
79621 
20789 
93971 
71'738 
37869 
,3281 
38681 
79867 

&t~e tf 

22299 llU:U :U 121 21221 
13131 2 3 232 a32~U 11321 
686e6 16181 28262 36383 
28211 32616 U323 77777 
27272 37373 67676 62317 
173 11 27782 63632 · 88888 
28282 3838 3 68GS6 78787 
21278 13 167 11 1832 87286 
99999 191 9 1 21HI92 39393 
79797 89898 38981 8 1273 
63817 88193 32917 62978 
HH01 20202 30303 60606 
80808 90909 03832 13826 
90970 79928 81700 37616 

ExerciAe fS 

I SaS0 89713 38697 2381'9 
38962 86721 09167 73037 
23170 89398 16182 00182 
13008 97692 80663 71769 
07810 69382 83622 01 928 
97016 32728 19689 82761' 
1'1699 88072 13291 20183 
06779 72366 1'9012 86293 
38163 67801' • 

&erci8e t4 
96316 07626 18172 06792 
18306 87639 30970 82163 
19836 2731'2 7096 1 81096 
67283 80328 6 1210 78691' 
23299 12871 1'8316 26173 
18208 90316 271'93 71'876 
91067 26893 29167 1'3719 
70826 3U~20 293 06 911'83 
32281 21'619 7 
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LSARbHNO lNTERNAU()NAL MORSE CHARACTERS •• 
i. Eurci8t8 £5 10 S9.-Thc 216 characters in each ell:ercise 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 ill 14 minutes 24 seoond~, the ~peed ia 3 WPM 
If !lent in 10 millutes, 48 ..eeondl!, the speed is 4 WPM 
If !ll!nt in 8 minutes 38 !leeonds, the speed ia 5 WPM 
If ..ellt In 7 minutes 12 seeondo!, the speed ia 6 WPM 
If sent ill 6 minute!! 10 seeonds, the speed ia 7 WPM 
If 8ent in 5 minutell 24 seeondB, the s peed ia 8 WPM 
If sent In 4 minutes 48 lleeondl!, the speed ia 9 WPM 
If sell t ill 4 minutes 19 IIOOOnde, the 8peed is 10 WPM 
If llell t ill 3 millutell 56 IIOOOnds, the speed ia It WPM 
If sent in 3 minute!! 36 8CWnds, the . peed is 12 WPM 
If sent in 3 minutell 19 IlOOOnds, the speed ia 13 WPM 
If ~ent ill 3 minute/! 5 8<Xlouds, t he speed i8 14 WPM 
If sent ill 2 minute~ 53 seconds, the speed is 15 WPM 
If sent in 2 minutes 42 seconds, tbe speed is 16 WPM 
If sent in 2 minutes 32 seconds, the speed is 17 WPIII 
If sent in 2 minutes 24 second!!, t he speed i. 18 WPM 
If sent in 2 minutes 16 secondo!, the speed 18 19 WI' I\.! 
If sent In 2 minute/! 10 seconds, the apeed is 20 WPM 
If Bent in I minute 44 seconds, the speed is 25 W PM 
If sent in 1 minute 26 eeeonds, the speed Is 30 WPM 

Exerciu £5 

P9J" Z6 WOR7Y C 12LZ 0148 B 
R8TYE: 13S EX lPXVU 8QWDM 

V486I 
TQOV6 

RRNXY BMDlL C0J"T2 0R87C 9WAFS 
NNZR.O 9X9J" E KFE37 006.6AF 04Q66 
OLUBU 2DMX7 UY Z8B 636A I 3UT 87 
7YRPR Q210M DE tr96 RP00l X98RV 
4TZIW ,lE:XMV 6PV I F DY9LO E40BT 
2F020 8RL 88 BAQFQ AN,lK,l COLWZ 
4REM3 0DXWO lNNOO 0 

EurciB~ 16 

3 1H9,l VYV0A NPBQ8 7Z Z QP C4FZO 
6H37T K2RXY 080 I R W4UMM: OOUDO 
8XXTW 2MO 8 A UST69 ,lVlLe 8XE E ,l 
F6YPD 490 I A B60XB 7NP6D LEIRR 
3WL21 N6Q2P WBe04 YA,lQO Y9B I U 
OXE43 IT,lQL FUB-MS NR709 8XXW8 
6BDlR 1 ZR606. LDONR TOKaV IOQ08 
LliXMZ 6F ZPT liMP61 0lWX8 V002V 
DE3EY C 06.742 8R7FN " 
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~Z7YP OBUFH 
DXofL2 polDeR 

GWIJ"3 JLXCA 
c zaN8 v 8 A81 
BSATE X30AM 
:a veT4 97NW0 
RQMZO C4312 
:rUDO.&. 4LeIC 
60900 vcupp 

OUNIE: oeoxz 
731B T tl9RXN 
61 UFN L A3T:r 
0MHOl! HocaK 
PA2LI) D8R4N 
Z T247 DIV7I 
VXQ19 BALSZ 
HDOZP 091 XG 
UFYBB TtitiAB 

X060P l"DLVI 
3A2PX lUNZZ 
XBLKO elQN0 
J TDYti W2IPR 
7CN4R B88B4 
Z 8egR WOXA9 
B600Z LCB IN 
4.JE.JW X:09B: Q 
31C6Z VF84E 

AWTWX F S Hf'P 
.J9I09 2QTV I 
U1KYR IDCW2 
F0S4T 174HX 
L61!OB 9RMOG 
MCUTN URLBO 
()217F 13GFO 
OISQE BCTVD 
UZS.JY IMR0N 

( .. 
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Eurcu~ 17 

92RXO EMQ68 XZl"N0 
GDW8t1 6UEQO :r BeHR 
MQX9V PI TtV YWGUI 
4geX7 2LNYS P7TB I 
H8TNti MYY0X 2P2D][ 
tlWSL7 STCUN SJIRE 
XVCXF L 18Xtl TeASE 
ltUBZ9 IBWHS 7FXD 1 
ZBEP8 Q 

Eurc~e £8 

ltlP6Y B QDL7 UE3Q1 
YIPEX 02YQH OTXW4 
PWZ4B s s ;r 210. V87C :r 
C04811 svzxo WMVD9 
B7QC B J!' Y9Se SCLQO 
au:r DN WWB0N MY8R3 
PCLPl G4UXM: XH08lt 
Mtl16J V8P B6 A30WR 
TO IX2 " 
E.rerciBt 29 

RSUOD WX911 MUleQ 
XeSD? 3YVeM RA VY9 
H2WA4 L7.r63 TBVZF 
8 C814 OBERE TQCFQ 
30Qxe DIWYO 2.& SG:r 
BM7UX SUFOO HEMGH 
2VDV I IDPAT TM72Y 
NUCPX THY7L I LGPS 
FRSNQ , 
Exercise SO 

ZU6AG XNUBC 043X () 
QMV8Z GYD0C I EPAS 
BV J7Z 7YDL6 S FERO 
N36EQ X2SMJ HLPSN 
EPYHI FVOCW SIKH3 
IPHRB 4YPZD 9640M 
AODK6 2A2TK AXXVW 
W9X4Z eSSL S aN Q L .J 
7:E73Q • 
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H60RO ttZ0ttC 
TCEVC FlNH7 
MY S2R AX9A S 
WB9BN 7L J KP 
031Kl J Z I N3 
AOWDC TU9XX 
V0HBU FP30T 
909LF RQRRC 
7L J ZT Ii8Z80 

401 RT PICMT 
UV836 LDYRE 
QLCKZ M91Z L 
N8Vtt9 U206Q 
NXPIF JOllX4 
98J7B 2N9U3 
0BL94 MRVJZ 
TYNZQ W66Al 
420E5 YR2XR 

RJPVU 2Y80 I 
XJ QX3 85076 
DY0LM BEBNQ 
Y IXV4 XRON4 
HWI TR TP9QB 
AT6PQ XI04D 
Z923R SM33P 
KRIV4 S9TH6 
OR7VL NDFEZ 

LU5S5 XYttQN 
V A 6R8 FJMHL 
DB6N I V9lTC 
IFRZO SDPJW 
XIL7H 2T6IW 
J3RPW VX8VY 
TJCDB trXY08 
NB 095 65BIF 
UCJXN S ONZ0 

t., 

Eurcist 3 1 

OM.5SH LS4B8 XNVFL 
40284 YW7ZK XQU6Y 
UP1PV E30FT Q23T I 
OWAQJ 9DD8l RMUDE 
DK:MSK S 1581 JNW2H 
D6MYG UZPSX ZKIWJ 
6VNPF L7Y6C 23074 
A4A V I QllEB MXT5Q 
OGBR4 • 
Ext rcise Sf 

8QJXD IWB 80 6WX04 
28NTE FZ76C RRIPB 
BR09D 3Y2WlI 6YOUJ 
30AFR 07V8A 4MA7R 
67P IB 3VUOB MQYU8 
OAWH0 RXTQG 3CWKP 
L Z8JD C7V S A NFIPI 
OIRI D SGFDC X6B LX 
OMTS6 F 

Eurcist 3S 

3U817 OFC Z Z W2090 
MTCC6 JBAEO 
MH6lD EX46V 
Z90NF P3S S T 
X9W08 U8ETA 
6C ZYO E2UJ 0 
JX804 LPWK2 
FX81C .BCA00 
ROM6U 7 

E:cerC'i6e S4 

ATWPC 4Z03N 
B073Z 06EUV 
4Y AO J 9M267 
PG48M 02KB0 
W0C4R Bl6QX 
OFE Z7 32VTO 
X20M6 LMDUA 
Q90FR PPKAL 
R834M • 
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UWI68 
DFRAQ 
LLXA2 
NMI 7 6 
B:Y I I B 
VLJFD 
WQY8N 

BIUTK 
0 3 R C E 
RXDQP 
WQ I X9 
19D5A 
E Z L4Y 
T7IHQ 
17H28 

•• 
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73PTB DEeAC 
4TUJR 4FLaK 
P83IJ 8XWI T 
8C~E Z RW80U 
a.tNY 2DUX4 
471 J 8 DIEQe 
3liEPZ PBDJT 
2XNV 8 eLBI0 
EB60L STDZ 8 

_Z8EA WSBQN 
94LZN XVQ7Q 
7Q8BH OR I De 
XBPSO 24liOX 
eXTRH F J 6TH 
B8MT8 lJ9B.O Q 

HaLVE U8D70 
02880 SBIN9 
IlltZA WU2QB 

tlTKXtI POOQA 
J6XNT V.AltLT 
01"802 IPQUV 
UOODD ZYHBI 
42WEB BEIIX 
YNITX QAHN6 
XD6Q3 P'JUBD 
9LIS C l'ZCM7 
1223X N1'0WC 

RIBKS 4ROOl 
EXEDZ ON0J T 
E3WZT OYDUP' 
P9NQ8 JX I 10 
HTVOL .aYMJY 
7 1QTM E P PIIW 
XOIIUO UBe8t1' 
C IHBF RFWKO 
ReNOD P9XQW 

t. 

SIGXAL CORPS 

Eu rci8f 36 

Ke8 E 8 K06~N P8C2X 
QVOZA LX990 LJ6QG 
00B QA Vl!IIlIIXZ VtYY I 
20411' ND7BW B17PO 
SYXWX 1KLI0 8S14.BK 
BeANO VRPUD TQWOP 
aT I C9 PU7UQ SAQAR 
211ltY 72PWV 6B8ZG 
9N40G " 
Ezerci8e S6 

lJ"I vee VYP8B NJol301 
XDTWA XWLUB OlB7Y 
L J Z92 YD086 SU04P 
80PRT 12AE 8 IPQKJ" 
874171 XOEV6 FXCYO 
08 XL 1 Q.tC2X 34NX& 
FTDDtI LXPIH 4ZGWW 
PPTPJ B.& I4Z XtlEKC 
6A Bve y 

Exercise 87 

X8L41 KD8liS J K7XW 
Z8NBJ 886VK G 11MB 
lleYT" MA277 NODZe 
BaKUP Oep80 FLQEW 
0R81M AOtlYZ 97U82 
820111 7YWVlt. ZVRP'II 
SlVOW SL3TS XOTEL 
FOE4E tl'l'JSl MORHD 
BQ4AQ , 
Eurci8e S8 
FA7UD Q14QF L9I09 
V368 I NCM8" 1 CBY7 
BWP311 P 1176.a BALH8 
HVXXS R0MA C Z tl'W.a1l 
X3VV0 02XX6 2SP4L 
LEH8. 06B CT Z31 I 1 
B7Z4Y ANTV0 114AJ.a 
90Q2N Y7Z9D XALIX 
I D38£ • 

.. 
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Eurcist 39 

A0HMl CPDGR XQR7B S 14VN I 'OW0Y 
S lX2X DF361 LRVlID GXGZ9 XP2XB 
6630T CIT Z Q !US FIF lMR'04 I)YT49 
A 3 N'OQ lIZLS0 W8WC9 LSY 1'1 87V20 
MlI 7 HA BONlI'W IP 9 C B C DZ0S QWUJ 
27 S4T 6MH9D MDOAI GYXNV GVH'Olt 
OAQlI., Z LB60 l'XTli O I) Y I Q C WMJ'1'9 
44838 X Z 2'08 8 R2NlI BFV1'Y 0ANXe 
H I) 83X L37 LX TRJI I U 

j. Extrcises 40 to 54 .- The 216 characters in each exercise consist 
of two sequences each ofwbich was prepared in the folJowing manner:­
First , three sets of the 26 letters were arranged at random into fi ve­
letter groups. Next, three sets of the 10 numbers were nrranged at 
random into five-number groups. Finally, the letter groups and the 
n u mber grou ps were mixed together in random order to make up a 
sequence. 

If sent in 14 minutes 24 seoonds, the ~pood is 3 WPM 
If ~ent in 10 minutes 48 scoonds, the speed is 4 WP M 
If sent in 8 minutes 38 se<:onrls, the speed is I) W P M 
If sent in 7 minutes 12 seconds, the speed is 6 WPM 
If sen t in 6 minutes 10 .'!Ceonds, the speed is 7 WPM 
If seut in I) minutes 24 seconds, the speed is 8 WPM 
If sent in 4 minute~ 48 !l<-'(:onds, the speed is 9 WP M 
If sent in 4 minutes 19 seconds. the speed is 10 WPM 
If sellt in 3 minut"" 56 scconds . the ~pced is 11 WPM 
If sent in 3 minutes 36 seconds, the speed is 12 W I'M 
If scnt in 3 minutes 19 seconds, thc speed is 13 WPM 
If sent in 3 minutes :; seoonds, the speed is 14 WPM 
If !!Cnt in 2 minutes 53 seconds . the speed is II) WPM 
If sent in 2 minutes 42 seconds, the speed ill 16 W P M 
If sent in 2 minutes 32 seconds, the speed is 17 WP M 
If sent in 2 minutes 24 se<:onds, the speed is 18 W P M 
If 8I)nt in 2 minute~ 16 seconds, the speed is 19 WPM 
If 6flnt in 2 minutC8 LO seconds. the speed is 20 W P M 
If sent in t minute 44 ~eeotlds, the speed i@25 WPM 
H sen t in 1 minute 26 8Ceotld~. the speed i. 30 W P M 

Eurci8~ 40 
JWRVP WLTZU 69 868 QVAGY 
DYOFH QFXltN 031)09 IVltFT 
ZWlllX 69134 MMJ' 'O O 30721 
DEMIN AIQSX TG'OLS Ol'OHS 
X C lIYX HEDST XYLVlt WXVlIA 
XX G YT TIEM'O 0 9826 39903 
HGHlIX l' 'O OX 'O DGMWR NVIP'Z 
DELQJ QHZZR IL.lICI' NPAMY 
771)11 NP'S8D 04046 W 

.7 
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Al' NC li 
ZCRLE 
20104 
72847 
60843 
O C FAJ 
2781 2 
01EOQ 
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PWNWF 24823 
~3190 68t06 
JITLS NPVOD 
HUBBY ZEQDI 
OIGOA MXUBM 
NOFQE PWSPY 
MOXUF 48179 
llMTYB. 80762 
xac][s BLUFV 

OUOl"L YKTPB 
IS873 MUXDF 
63468 ZZUYN 
KNAHL QXXRV 
Z8ITT FDIAB 
63424 :MXEFX 
D.JICO KORJU 
93872 HDBEY 
67901 XMPAO 

71714 FDLCQ 
EXHWD 93866 
REFNP ,58042 
IMDCA XQ.JOL 
YZQTB UBODO 
PZLBD JFILJ 
VPWBlt 618111 
XWFQT CUTLN 
119214 76840 

27902 80793 
1)1349 FECBA 
GEJTX WIREl" 
CTJXH RPlIZP 
MTYUB DQYWN 
LDXQZ MLEOW 
BIVTB 32146 
HZGOD XYUSC 
VPXAQ OPMVP 

( 

SIGX.\L CORPS 

Eurciu 41 
RARCK aVVY8 JlIBRXL 
CWQEZ DPOFB UltMZQ 
DOTTO 68132 4974e 
JZTHA XFNLX 98770 
VVRBG 06423 LLOXP 
DOAEZ T J I JW YXBA8 
ZHOUQ IIZDN 64899 
AWTJO XCNQB aU3S 
21067 D 

&errue 4£ 
90924 OADJV JMHWR 
6£1478 229M' EaDOl" 
CELQR YJCEX 01173 
FMWWB OAVBN QotSB 
VNZVL 63261 YXXTS 
ltNVZW TPNLM DFGIB 
4907 1 SOQSE JUUFA 
801188 ZQYBP RWLOB 
WCOIT • 
Exercise 43 
03821 ZHYMP XVYGO 
7389t1 92604 ZBUHN 
FUVSL STOAA. lIXWPW 
JOMOR IIXJV TNRXS 
37960 INVXQ OZNUB 
VAJKO BYMOC 08436 
180MB Z8YWS HXXPlIl 
KCTAK HQUOP 32729 
YADltlt B 

&ercUie44 
QVWNS SOlllDW NltLZlt 
UOIZX 46166 AALIO 
40B70 CBHMX NUBOP 
28301 JXYVL PODVQ 
HBZYM 61686 84307 
09202 Jl"OBW BEJAT 
NLCJP lt8QAI OTDCN 
63097 KYHEI 18974 
XUltUB P 

38 
o,'gir . 1",,", 
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XXJLEV SLMPW 
68991' COQDX 
84672 YTaSV 
BQHXR DOWIE: 
YCFEZ DAZZR 
61889 FDYWS 
46932 62942 
TOEMZ NKMKD 
96143 SWGGU 

FAPQF 671112 
CTOZT .JBNDP 
46138 48407 
CBOCQ ZMIHY 
82191' NEYBV 
76926 VWFEC 
47613 8Plt.TS 
OKMZE OAXCG 
SETPU YBNXS 

461'28 XXGHA 
TIAHD 21983 
RNCEO LQBB E 
XULSA 39417 
PFUQS MYYZU 
63669 A SG ZM 
97941 HXWYJ 
YIEFQ OCJLXX 
WBGSG ONSDI 

76739 SRCCZ 
OHQU13 39041 
PUQEV AXZZT 
8GDJX ENQXB 
P'AMR.J IRNFR 
RJBSF DVEPU 
KWGL8 09082 
XTZMP NRLXO 
1'1118 VBZXH 

t., 

Exer~ise 45 
HSNNV 11'679 
HCEAS PFOL.J 
l)1l)23 PBSUQ 
AUIMI KRTLN 
IVOCT U.JHDH 
SWLFlt 16730, 
ZXLYE COARX 
AVNTL PQIXC 
E.JBVF U 

Exercise 46 
UVRHL IIAFM 
XDUPO NBHRY 
LKWUR VOSXS 
XEXZG 67211 6 
AUAZI HDNQT 
TOHYI OKltXW 
86123 FCLLP 
8 1496 YOLMR 
92008 D 

Exercise 47 
IFYBG ZXZRX 
117428 616 113 
FVXLD TWOOT 
Q C WNN CSZPV 
STVWD 6S164 
88073 MXMPN 
QIFTT CBRLV 
237M) ACFEX 
PZLHN • 
Eurcige 48 
90630 PNG8X 
80822 IFYIV 
17646 64218 
UEDWT XMLGA 
338119 DASPZ 
4711116 IEAIA 
67693 42472 
CGECJ CQYUQ 
VQGDU N 

3. o,'gir . 1",,", 
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BP'UWX 
86231 
OZTYO 
44370 
XIBOP 
BNPYH 
86077 
QMQAS 

93396 
WXMQW 
VOSDJ 
JLATE 
SVBMD 
.54637 
WHZQQ 
IFNUX 

76009 
OEPSV 
XXHSD 
U.JIRW 
PLDYS 
ROVUA 
UEHBX 
41622 

XPOFL 
BWHMY 
VSCTD 
WYLOR 
TJXLY 
XWTNM 
ORBYI 
OFHMW 

" 
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yeIBO 02061 
ZMUGM NAOWO 
Z SUI B 90718 
lXUDI BJPHP 
REQDV LTDMD 
CXSJP QZTEC 
ZHRIB 46484 
68211lil 97361 
BELOA UBPEX 

Itl982 BPWOY 
117174 62100 
TRZQF KRPSS 
IVNWB PYIJZ 
AODRe ENXHO 
2283 11 MWMAL 
LWNZP 20406 
CIVIO SJ'DUB. 
61380 47973 

111:;916 BBVEM 
WPQLL ONARS 
87080 KPCRX 
DSNUa 612117 
JPMYL EUODY 
944110 LFTAV 
TSSBC UCIFY 
298~8 68087 
40261 LGOZI 

67828 VQX I Z 
83033 JYZJH 
TOETC 40179 
44289 LABGR 
HAUJS QCBEF 
10183 77()22 
CQLMY JTUAH 
AJFQS RDVHE 
MXZDN RJ'LDS 

• 

( 

SIGX .~L CORPS 

Exercise 49 
I 236t\ 28867 ZPBHY 
CWDLV WRNCH PXYPA 
VQXRM JLFQK 4973' 
EROTO 3&1149 KNSAT 
UDRG;;J 19079 CAVFU 
HQLWA GRYYW VLD8T 
NVllPT 30702 SMQKJ" 
X:FIXX OGMNW 61638 
IPOZY N 

E:urci8e 50 

43668 99843 unCUT 
DOZIX WLDQ.T EBDxn 
XOQNT OPHA1 VARMB 
LXYVM OPLXE 037 62 
QHDBU ABJPI ORJNA 
EEOLS 81469 ZYKTO 
CKOWT 09170 VDTQF 
YCBZX VOJ4YZ FERPE 
XBrrPl N 

Exercise 51 

DURIN ZTYOI DOZYX 
34319 QJ'WVF WSBXY 
OXPFB. EMAOJ ICXDT 
23496 28704 TZACH 
BBUWN XBJJY VZNNV 
XEZAP GMJXB 11 732 
IJEXXA ~9763 PQQID 
HRWRU MOTWS PDMGE 
C FOQL ~ 

Exercise 52 

GUIOS SXUAR FMPRL 
BXRVZ NLDVW ONYFI 
662()6 YGPDD MTEBE 
09171 WCXQX WKFPM 
NPWWJ1. 03642 GACQU 
46M8 YMCIF TBYIV 
OPZNV 97941 XOBUX 
9638~ BTSKZ LKKEO 
GPIWB G 

40 
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ovxn:1 EBRPO 
YFAOU 10ea4 
JTRCP 96264 
RBYBZ S GYQZ 
NLZWD JWNRP 
QAEXT 47923 
79307 POSBQ 
IRWI B L8KDV 

40690 WVPRT 

OCLOQ RAY8E 
82192 BAJ!'ER 
WIN.JT 08426 
N.JBUX RZQ8X 
CTBVI OFULlI 
OQTUB 636a0 
VLYDI CYWXO 
FXRRO NQFPU 
LBXXU 03046 

li~1I2 '_3~_' 
( 

&~r~i8e 5!J 

19034 27383 
ODATU 28787 
BIQKC Jl[ROIE 
VMPRE NWTVX 
CXUGY XEZPK 
VCLKD 31104 
RSANJ 06620 
KUTNO POUQO 
IRAOF X 

Exercise 54 

PPWQL XZOID 
RMVJ:J!' 31709 
46689 DOXAY 
17704 XRWMU 
IYJ"Q ... RAVXT 
72a41 1~289 

99772 MNIRZ 
AXBOF BORWD 
84831 • 

41 
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al093 
KQKLI 
FSDXL 
FAUCK 
LJXJB 
NBZYC 
WDKRY 
81288 

00330 
O.JYZC 
DMS PX 
LRNVT 
PBCZO 
ORSZP 
ABM.JV 
DSWTN 

•• 
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30. Clear English text, es.ercises 6li to fIS, inclusive. 

Eurcise 55 
EVERY ACTION IS A WISE OR UNWISE INVESTMENT FOR FUTURE 
DIVIDENDS THE PAST IS GONE WHAT WE CALL THE PRESENT MO~{ENT 
GOES OV~:R TO TH E PAST EVEN WHILE WE ARE SAYING TilE wonD LEAVING 
O:XI.Y THE FUTURE IN WIIICH TO WORK AND ENJOY WHATEVER WE DO IS 
DOXF. FOR AN U ' FECT IN T HAT FUTUR E BE IT NEAR OR FAR A MINUTE 
OR A YEAR CONSIDER WELL TElEN THE EFFECT YOU ARE TRYI NG TO 
PRODUCE 

E:urci3e 56 
THE LOCAL INTERESTS OF A STATE OUGHT IN EVERY CASE 
TO GIVE WAY TO T HE INTERESTS OF T HE UN ION FOR WHt:N A SACRIFICE 
0).' Oi\"E OR TJlE OTH F.R IS NEC t::SSARY TilE ).'ORMER Bt;COME8 ONLY AN 
APPARENT PARTIAL I NTER EST AND SHOULD YIELD ON TIlE PR INCIPLE 
THAT THE SMALl. GOOD OUGHT NEVER TO oprost: THE GRt;AT ONE WHEN 
YOU ASSDilJLE FROM YOUR SEVERAL COUNTRIES IN THE LEG ISI.ATURE 
WERE EVERY MEMUER TO ijE GUIDED ONLY BY THJ.: APPARENT I NTERESTS 
OF HI S COUNTRY GOVERNMENT WOULD BE IMPRACTI CABLE 

Exercise 51 

THESE ARE THE T IMES THAT TRY MENS SOULS THE SUMMER 
SOLDIER ANV TilE SUNSHINE PATRIOT WILL IN THE CR ISIS SHRINK 
FHOM THf; SERVICE OF THEIR COUNTRY DUT HE THAT STANDS IT NOW 
DESERVES TUE LOVE AND THA NKS OF MAN AND WOMAN TYRAN NY I, IKE 
Bt:LL IS NOT EASILY CONQUERED YET WE HAVE THIS CONSOLATION 
WITH US T&AT T HE HARDER THF. CONFLICT THE MORE GLORIOUS THE 
TRIUMPH WHAT WE OBTAIN TOO CHEAP WE ESTEEM TOO LIGHTLY IT 
IS DEARNESS ONLY THAT GIVES EVERYTHING ITS VALUE 

Total word. (74) 

Total word.t (83) 

Tot&! word. (83) 

( 10) 
( t1 ) 
( 13 ) 
( 13 ) 
( 14 ) 
( 12) 
(I) 

( 10) 
(13) 
( 12) 
(9) 
(1 2 ) 

(') 
( 11 ) 
(7) 

(10) 
( 10) 
(12) . 

( II ) 
( 10 ) 
( 11 ) 
( II ) 
(i) 

!!i 

• -0 

" ~ 
n 
0 • • • 
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Exercise 58 
• 

IT IS REFnESHrNG TO KNOW THAT T FtERE ARE GRF.AT FORCES (I0) 
FOR GOOD AT WOnK I N THE UUSINESS WORLD THAT IMPROVE MF.KTS ARE (II) 
BUT TH E NATURAL EX PIU::s8ION 0 )0' UPLIF1lm T HOUGH T THAT F.XAMPLE { il l 
PURER MOTIVES II IGHEll IDEA LS AND THE RIVALRY OF EXCE LLENCE (9) 
ARE LEAViNG TH~~ WORLD THAT OPPRESSION IS DECREASING IN ORDER ( 10 ) 
THAT SPONTANEOUS EFFORT MAY 8E UTILIZED THAT COURTESY AN D (9) 
KI NDNESS AilE GAI NING RECOGN ITION AS FACTORS OF SUCCESS AND (9) 
THAT ~n~N AR E LI::ARN I NG TO LOVE THEIR DAIL Y WORK BECAUSE T HROUGH ( 11 ) 
IT THEY i'"EEL T HE DI VIN£ IMPULSE. (6) 

Total worlb (8-1) 

31. Tactical n et traffic, · 8zercises (1S9 to 78, inclusive). (See TM 11-4s.i for procedure). 

·NOOL_T ....... """I 11,10 ~ '".JO .... "1I Ibe ....... I .. . "" Il II 10 tnnomlU6d " d ldll dIdIL" 

Eurrne 59 

A2D V BF6 291812Z ellG If'!" 
EXPECT DEPART 194~Z AItRIVE C RANDLE 234.8Z fiT 291812Z K 

Eurcise 60 

A2D 6F2 V BF6 NR7 Nne 14f!B18V G R2f1 fiT 
XQZNP YQZIM WQZZV V li sn~ J-;ulm IISQWY QMKZW BINSI> I<.;HQDF HIQIT 
WQZXZ QTFEJ QVADD XSItI>U CX MPB ICFOX WHElP ZXXXl': BJ-;HIl ZSHl':Q fiT 14fJIJ18V K 

Eurcise 61 

A2D V PW6 NR13- Jo'- A- DF6 13234f1D-W- A2D PW6 GR2B fi'T 
PQKTY TWYTN ZXQWZ KJ:o;CTW YTQ MA EIIRFD VANCD TYTWX ZQPLII FRDBY 
QWJVtl UWV IIJ:o; ",.;KIIZ VIII' w a QZAV II 1I 0PWJ U ' LFF DIt8I1J l 'YQZM APYWE iff 1323498 AR 
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Exerci8e Be 
K49-N- A2D V BF6 191JB.19Z GR6 trr 
INTERCOl\DIUNICATtoNS UNCIRCU MSTANTL.t,TED STOP COMMANDERS 
DlSPROPORTlONA.BLE~ E.SS UN WARRANTED 81' 190049Z K 

Eurci8e 63 

6F2 V BFe NRI8-D-T- MPQ-A- BF6 291459U 6F2-W- KFR MPQ GR26 liT 
WZXYR TRFJ.T Q,\ 8 LK QZVHS IVQPZ IIYQMA PWJEI. rTM'X ZI. Ii:XT JWTKT 
AWATIf QZTIIF F I.cJC K ZDNTA UTYKS YHZTH VELHF ERYYR HONAY PARAE 
JTWEN E PH VS XOTUX DTXQM AFAEL AEIUV lIT 291459U K 

Eurci8e 64 
6F2 V BF6 NR49-D-T- A- BF6 29D25I1Z QSN- W-6F2-N- GIW GR9 BT 

:t: CAlLA£) 492/6 23784 19827 878211 28/911 43821111843 73814 lIT 29925JJZ K 

Exercise 65 

094 MPQ V 6F2-D-A- BF6 28&409Z 6F2-W-ZSN-~-KFR GRZ2 BT 
OIlMWZ MIZIT UIIPWT PEGET JKTA L ZOWAE MZODU llRXLV DXBUI TltAEQ 
TTAQZ EH YT W OE MIP ECYMT PANPZ MIXTU LRFDK HUSVC ETRCK VLRUO 
OMHOE TRXDT BT 280-\I!9Z K 

&~rciBe 68 

GF2 V BF6-P- T- A- BF6 149200Z 094 MPQ 6F2- W- KFR GRIS iIT 
ONNER JEOWT ZTWF:S AERIIN KTVOI UlT VS TI N EH OTMMl' EGPAN AETU 
SEINT TIDNE UEFI N GETNM NSEES JEOWl' Kl'AYX ZMlGN tiT 1411200Z K 

• 
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Eurcue 61 

A2D OF2 V BF6-0--0P- KFR- 6F2-T- KFR MPQ-A- BF6 13111i1Z KFR- W- A2D MPQ 6F2 GR11l fiT 
LEDAI ZTDXT UCUNH VSTeT NDJ::TD NTEMT TEN~'S LlU' PW ELTZM IT HQZ 1rl'13U1IJZ K 

Eurcue 68 

KFR V 6F2-P- A- BF6 191214Z A20 KFR PW6-W---6F2 OR21J fiT 
NEREA IlRTTI ZMPWO XZTYW ADK ... ' RA EWA TQ"IAT WYWM EHEET ISt NE 
YQ~lAw OJEST EEHQZ TTMIZ XXTUB ZNYNN CONNE TYYTW SMTJ::M XLD~'G iiT 191214Z XR 

Eurciu 69 
• 

61"2 V BF6-D-T- A- BF6 162ZZ'2Z KFR QOR KPR Qt.E 2 GR2il BT 
NSEIT MONNC WQTYW WIlKLF ANNe y TWXTU RAJ::WA RTPEO MIXTU ZSPH 1 
YQMAW OI.EST EEUQZ TTMIZ XXTVE ZNVEN CCNN )'! TYYTW XNTEM X LDFG fi'I' 162ZZ2Z Aft 

Eurrue 70 

MPQ V 6F2--A- BF6 311516X MPQ GR29 Irf' 
QTYRZ MI YTW t; HGl.5 t' ATWE YYl'W Y M IMIZ t:H RAE TIPIW EPSQII "toMTO 
XZTUQ TKPOL TWTEH LKTAQ MAZMI TAIZL DAJ::t'G LAiGM EGMEW QZSOG nT 3115 L6X B K 

Eurcue71 

KFR V MPQ-A- BF6 23f}991S In' R MPQ OR2i1 iiT 
JQWTB BTIJRl. AIYTW KTUIS L EAIZ MTOWQ SFU'R VliV8T NIVET LZMNN 
COLLA ITERY KTETA JBWTH EXVTY QWPOY MOYQW JXTUR VNBED XZZMI 8T 2309018 K 

Eurrne 7f 
094 V 6F2- A- PW6 1J.191101 B G94 CR29 JJ'l' 
VI>AIV VUSTR MAWJT EBRST VNDEH RKAIL MNQPZ OYWEL VNZSO H ETGM 
H P'J''J' ~11"IIE HSItTS EI.IIIG mWQz POMQI AI RSZ VVSTII TTEEE oooNO AS AR 
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Ezerci,e 78 
G94 MPQ V 6F2--QP- IM9Z trl' 
ARRIVE LEK 141,';Z iff 1349Z AR (Qr, BT AR) 

Exerrue 74 
G94 KFR V 6F2-o-JrI' 
SUB SI GHTED,'; MI LF;S ~ORTBEAST L .. : HAVRE DESTROYED SA ME liT A1£ 

Eurrue 76 

6F2 V BF6-0--T- MPQ-A- BF6 2&15Z A2D MPQ 6F2 GR1& BT 
XI:.'TUV UltQZI' JW"~I'A XTKEQ ZXYP:\I YRESD KRQWP GI,Te X XTli:\I Z YTWSD iff 21H5Z K 

Eurcile 76 
KFR-o-A-BF6-2S~-N-G94 liT 

.... CHARLI E ABLE NAN CHARLIE EASY I.oVE trr' 'il( 
~ 

FJurrut 77 
-o-A- DF6-PW6-W- A2D 6F2 H 
DI SPLAY STARBOARD LIGHTS WHEN SUB SIGHTED iff K 

A2D V DJo'6-0P- &I20Z iX H 
ASSAULT POI NT ZIP H &l2i1C K 

• 

Eurcise 78 

32. Wa r department n et traffle (exercises 79 to 87, inclusive), 

Extrrut 19 
NRl WXH cit ~ AGL FM 

KETCHI KAN ALB SEPT 113S811 TO 

• " • • 
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FORESTRY SERVICE 
JUNEAU Ali! lrl" 

RANGE DEPARTED FOR KETLAKATIA 822349 BT 
PARKS A'Jt 

Eurci8e 80 
NR2 WXH SVC TO 

WXA J UNEAU ALB B'r 
UNDLD YR 73 ACL 3UD SARVELA SINf:D . 'Ollf.:sTRV STOP SEI:: OUll.5 AGL T HIRD .'ORESTRY 
SINED PARKS liT 

NR3 WXE CK 111 YNT FM 

~ SMALL 

KETCHIKA N ALS SEPT 3 AR 

Eurcl8e 81 

ANCHORAGE ALB SEPT 113fJ999 TO 

ALASKA RAILROAD CITICAGO ILL 01' 
REQUEST ONE THOUSAND MENU CATtDS CUURY UOAD HOUSE FIRST AVAILABLE STOP ADVISE CUNNING_ 
HAM AT TALKBETNA WHI::N SHIPPI::D BND fiT 

ExercUe 81 
NR4 WXC CK 211 WEA FM 

SITKA ALS SEPT 939916 TO 
AIRWAYS OnSBJtVlm 

DUTCIIHAUBOR ALS VIA ANCHORAGE iff 
NAVY MET EO ItOLOG IST JAPaNS I\I ISLAND !tEQ UESTS HOURLY OBSERVATIONS NEXT TWO 
DAYS STOP TillS O. ' f1 CE CLOSE D BET WEEN 24f11l AND 0.'>00 DAILY ADVISI:: iff 

- ---- -

MORGAN AR 
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Exercise 83 
Nru WAR CK 2:; SSB FM 

WASHN D C SEPT 101111 TO 
SOCIAl. SECURITY BOARD 

BALTI MORE MD BT 
LAUIlITZ Z SMORGES KERT NUM IHm THREE FOUR NINE SEVEN TWO SIX FOUR ONE CLAIMS 
DEDUCTIONS PREVIOUSLY MADE TO I NCLUDE UP TO AND I NC LUDING AUGUST TlIIRTY 
FIRST iiT 

WEYGERT Al'i: 

Exercise 84 
NR6 WVT CK 13 CIV FM 

CIVIL SERVICE COM MISSION 
CHICAGO ILL OCT 110914 TO 

~ AVAILABLE CHAIR MEN REMAINI NG ON 
JOSEPH W LEWIS lIT 

NR7 WVP CK 22 WD FM 

WASHI NGTON DC BT 
LIST SEVEN STOP NEXT FOR NOTI FICATION 

CIVIL SVC COMM A"R 

Exercise 86 

GOVERNORSISLAND NY NOV 211001 TO 
COM 

HINGHAM MASS lIT 

• 

SUBM IT WEEKLY RADIO REPORT EVEIl Y .'RJDAY GIVING PERCENT OF PROJECT COMPLETED STOP 
BXPEDlTE REPOHT FOR LAST FRIDAY Al'\D COMPLY IN .'UTURE lIT 

GREEN :rn. 
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NR6 WVY eK 17 RAH FM 

us ENGINEERS OFFICE 

Eul'cVJe 86 

SANFRANCISCO CALIF DEC 819899 TO 

FED ERAL BLDG SEATTLE WASil 1tT . 
RE MCKINLEY L C TRANSITMAN WENAT CH EE PROJECT STOP ADVISE IF WOULD ACCEPT PERMANENT 
APPOINT MENT NEWORLEANS OFl-' ICE EXPEDITE lIT 

MOULTON m 
Exercise 87 

NR9 WVU e K 16 WD FM 
OMAHA NlmR JAN 162315Z TO 

AR MY RADIO STATIOK ANCHORAGi~ AI.S tIT 
TWO THREE NAUGHT SIX Z 4180 CALIBRATES FOUR ONE SEVEN EIGHT DECIMAL TWO T HREE SIX KC trr 

OMAHA MONITORING STATION Xl[ 
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ApPENDIX 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. 

~-

A 
IT 
AA 
AB 
All 
All 
B 
!IT 
C 
D 
EEEEEEEE 
F 
G 
GR 
II 

N 
rx 
IX (5-,ec. dall) 
J 
K 
N 
NR 
0 
OP 
p 

" T 
V 
W 
WA 

ObAractn oound N ._nlna: 

didah Originator's sign 
d idabdidah Unknown BtatioD 
didllh didah All after 
diclah dahdididit All before 
didahdidahdit End of transm is8ion 
didshdididit Wait 
dahdididit More to follow 
dahdidididab Long break 
dahdidahdit Correct 
dahdidit Deferred 
dit dit dit dit dit dit dit dit ~;rrQr 

dididahdit Do not answer 
dahdahdit Repeat baek 
dahdahdit didahdit (lroup(s) 
didit didit Separative aign 
dirlidahdahdidit Repeat 
dididahdidah Interrogatory 
dididahdididah Exeeute to follow 
dididahdididah d.uh Execu t ive signal 
didakdahdsh Verify and repeat 
dahdidah Go ahead 
dahdit Kot received or Exempted 
dshd,t didahdit Station l!erial number 
dshdahdah Urgent 
dshdahdah didahdahdlt Operational p riority 
didahdahdit Priority 
clidahdit Reeeived (also Routine) 
d.h TranlllIllt to 
didididah .'rom 
didahdah For information to 
didahdah didah Word after 

t., o,'gir . 1",,", 
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ApPENDIX II 

INTERNATIONAL MORSE CHARACTERS 

'-" GeneraL __ .. __ __ • ______ _________________________ _ • __ _ • _ ___ _ _ _ _ _ _ _ _ _ 1 
Charsct.er wunds __ __ ___ _ • ___ • __________ ____ _ ._ __ ________ __ ___ __ _ _ _ _ _ 2 

Phonet ic alphabet and numerals___ ______ ___ ____ __________________ _____ 3 
Foreign Morse eharsctel'S __ ___ __ • _ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ __ _ _ _ __ _ _____ __ _ " 

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

tl. A dit is used as the unit of duration. 
b. A dab is equal to three units. 
c. The space between elements of any character is one unit. 
d. The space bctween character sounds is three units. 
e. The space between words or code groups is seven units. 
2. Oharacter 8Ounds.-The dit and dab character sounds for 

International Morae characters are as follows: 
tl. Alphabet. 

A didah 
B dahdididit 
C dahdidahdit 
D dahdidit 
E dit 
F dididahdit 
G dahdahdit 
H didididit 
I didit 

b. Nu.merals. 
1 didahdahdahdah 
2 dididahdahdah 
3 didididahdah 
" dididididah 
5 dididididit 

J 
K 
L 
M 
N 
0 
P 
Q 
R 

didahdahdah S dididit 
dahJidab T dab 
didahdidit U dididah 
dahdah V didididah 
dahdit IV didahdah 
dahdahdah X dahdididah 
didahdahdit Y dahdidahdah 
dahdahdidah Z dahdahdidit 
didahdit 

6 dahdidididit 
7 dahdahdididit 
8 dahdahdahdidit 
9 dahdahdahdahdit 
e dahdahdahdahdah 

c. Punctuatwn 
Army. 

marks wed 'In plain language 'fTIM8age8 by U. S. 

AAA didahdidahdidah 
dahdididididah 
dahdidahdahdidah 
dahdididahdit 

- -

Period (.) 
Hyphen or dash (-) 
Parenthesis ( ) 
Slant line ( I ) 

d. P.--P is a- special ebara-cter transmitted "didahdahdidah." 

( o.'g;, II< 
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e. Additional characters Jor foreign letter,. 
(11 Fr~1lCh . 

f: dididahdidit. 
(2) (krman. 

A didahdidah 
CH dahdahdahdah 
() dahdahdahdit. 
o dididahdah 

(3) Por!U!J1UIt . 
A didahdahdidah 
~ dahdahdidahdah 

(4) ScanJinat>ian. 
! didahdahdidah 

(5 ) Spanilh. 

A didahdahdidah 
CH dahdahdahdah 
~ dahdahdidahdah 

j. Speci4l characurs (used by commercial atat.ions,) . 

Period (.) 
Comma (;) 
Colon (:) 
Interrogation ( ?~ or request to repeat 
Apostrophe (') 
Hyphen or dash (~) 
Wait 
Fraction bar (n 
Brackets or parentheses ( ) 
Starting signal 
Underline ( ) 
Double dash (= ) 
Understood 
Error 
CroS/:! or end (+) 
Invitation to transmit. 
End of work 
Separation between whole nwnber and 

fraction 
Is it correct? 

didahdidahdidah 
dahdll.hdididahdah 
dahdahdahdididit 
dididahdahdidit 
didahdahdabdahdit. 
dahdididididah 
didahdididit 
dahdididahdit 
dahdidahdahdidah 
dahdidahdidah 
dididahdahdidah 
dahdidididah 
didididll.hdit 
dit dit dit. dit dit. dit. dit dit 
didahdidahdit 
dahdidah 
didididahdidah 
didabdididah 

dididahdidah 

t., o,'gir . 1",,", 
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g. Distre88 and 'Urgent Signal8 (see General Radio Regulations an­

nexed to the International Telecommunications Convention). 

Distress call 80S 
Urgent signal XXX 

didididahdahd ahdididit 
dahdididah dahdididah 

dahdididah 

3. Phonetic alphabet and numerala. 

Able (Afirm) " Jig Sugar 
Baker King Tare 
Charlie Love Uncle 
Dog Mike Victor 
Easy Nan (Negat)* William 
Fox Oboe (Option) · Xray 
George Peter (Prep)'" Yoke 
H ow Queen Zebra 
Item (Interrogatory)· Roger 

z.ro 
W= 
Too 
Thub-ree 
Fo-wer 
Fi-yiv 
Six 
Seven 
Ate 
Niner 

·W\Iero Ih U. 8. N • ..,. 0.-..1 Sl~ ... l Boo~ ill _ •• be ......... In _1_ w1U be _ ID lieu oIlb_ 
lb., """"mP""1. 

4. Foreign Morse characters.- Russian Morse characters, Japa­
DOSO M orse characters, and Arabic Morse characters are listed in 
appendix VII. 

ApP'ENDIX III 

TYPING 
Pa ... roplJ. 

Gcncr"L . _ . . _. ____________ ___ __ __ _______ . ___ • __ . _ __ _ __ ___ _ __ ____ _ __ I 
Basie faetol'8 in typing _ _ _ __ _ __ _ _ __ _ __ _ ___ _ ___ _ _ _ __ _ _ __ _ __ _ ___ __ _ _ ____ 2 
Keyboard operatlon ___ ____ ____ ___ __ ____ _______ ___ ___ ____ ___ __ '_ __ _ _ __ _ 3 

B • h m. ......... . • as":: 0 ... ~l"LOD exere".e~ ___ __ ___ _____ __ __ ____ __ ___ ____ _____ . ____ _ 

1. Oeneral.-8tudents who a.re not familiar with the typewriter 
(of ton 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 s tudent is taking. Fixod-station and 
high-speed operators will start learning to use the mill simultaneously 
with receiving lesson I, alternating between copying hy hand and 
with tho mill. Each lesson must be passed by hand lettering before 
qualifying with the mill. Figure 2 is 8. chart showing the keyboard 
01 typewriter MC-88. 

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

IJ. An explanation of the various adjustments on tbe Underwood, 
Roysl , Remington, and L . C . Smith makes of " all-cap" (all letters 
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capitals no lower case) wlcgraph mill. Certain br8l1ds of type­
writers may be preferred by some operators, but all operators should 
know how to use any make ot typewriter . The adjustm('nts that will 
be explained o.re: margin stops, margin release, carriage return, back 
spacer, line-food regulator, space bar, lower- and upper-ease shift, and 
the ribbon mechanism. 

b. Instruction in the correct position of the body nnd anns at a type-
wri ter. A brief summary of the correct position at a typewriter is: 

(I) The chair should be squarely in front of till.' 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 dose to the sides of the body. 
(6) The muscles in the body should be completely relaxed. 
c. Instmction in fceding telegraph blanks to a typewri ter. This 

instruction will C(lvcr the correct method of inser ting telegraph blanks 
into a mill; the placing of unused hlanb on tho left-haw.! side of the 
machine ; the dual operation of withdrawing a telegraph blank from 
the typewriter with the right hand while the leh hand picks lI P an 
unused bhmk for insertion into the machine; the turning (or spirullng) 
of the platen knob with the right hand , prior to pulling the carringe to 
the right witll the right han(l, to rotate the new message blank into its 
propel' position. 

d. A demonstration by the instructor of the correct manner con­
trasted to tbe incorrect IDOIUler of striking the keys. It will he 
demollStruted that the keys are struck with quick, sharp bloW!! with 
the striking force at the wrist. In following this procedure the student 
v.,ll readily see that the fingere reach for the keys, and that the 
shouldere do flot hecome involved in striking a key. 

3. Keyboard operation.----Q. Alter the basic instruction the 
student will be given instruction in the actual operation of the key­
board. A recommended procedure to he followed by the instructor 
in teachinA' horm position (positions of the fingers over certain guide 
keys that are termed their " bomes"), wi t.h practice exercises, ' 0110\\'5: 

b. Place the little finger of the left hand on the letter A. The other 
fingers should be placed in order on 5, D, and F . These four letters, 
A, 5, 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 li ttle finger or 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, rememlx-r to strike the 
keys with quick, sharp blows, reaching with the fingers , but furnishing 
the striking force at the wrist. Use the tbumb of the right band for 
striking tbe 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. Thill same motion of the lever will tum the platen into position 
for the next line. Remember to keep your eyee on the copy while 
wri ting, 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 (.Q type quickly, but 
hit the keys at eq\lal intervals of time, using a light, quick, firm touch. 
Do ?WI look at the keyboard. One glance at the keyboard will undo 
the work of many bours. 

d. Before starting tbe basic home position exercises t he studl'llt 
should: 

(I) Place himself in tbe correct position at tbe typewriter. 
(2) Return the carriage to the extreme right. 
(3) Assume the basic home positions witb the left and right hands. 

o,'gir . 1",,", 
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4. Basic home poelt1on 8xerci8811.--a. Strike the following keY5 
ip. the order shown below. Fill each line all the way across .the paper. 
(Notice that there iLl"e two space-biLl" spaces after every fifth group. 
Allow thiA epacing on every eJrerei&e. AlA() allow a double line-feed 
epace between lines.) 

• 

t., 

• 
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ASD.FG HJKL; ASOFG HJ KL; ASOFG HJKL; ASOFG HJKL; ASOFG HJKL; ASDFG HJKL; ASDFG 

ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK ASK 

LAD LAD LAO LAD LAD LAD LAD I..AD LAD LAD LAD LAD LAD LAD LAD LAD LAD T.AD I.AD 

ALL ALL ALL ALL ALL ALL ALL ALl. ALL ALL ALL ALL ALL ALL ALL ALL A.LL ALL AI.L 

SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD SAD 

.G'SG'BG~G'BGMG'BG'BGMGgG~GgGMGgGMUBGMG'BGMGM 

~ ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD ADD 

~ • r FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL FALL FAT.L FALL FALL 

> ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS ASKS 

ALAS AI.AS ALAS ALAS ALAS A.LAS A.LAB ALAS ALAS ALAS ALAS ALAS ALAS ALAS ALAS 
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b. The follol\.jng letters will be heard in receiving lesson 1. Copy 
this exercise for prILctice. 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 line!». 
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FOHNJ HUFOH MJnUF GUMJR UJo'GHM JRUFG H MJRU . 'HJUG MRFGJ UMUGJ 

MRMOU JH-FMU GUJ8F RMHRM HFRMG UJJFU MaUJn FRUHO FHFRM GUGJJ 
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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 IlD.d lea.rn to ooordinl\.te his t.yping with the incoming 
character sounds. Students will I\.dvance through tlte five ba.sic r&o 
ceiving lessons 8.lld subsequent speed inereepM as their ability and 
aptitude wl\.rrants. 

ApPENDIX IV 

TAPE READING 
Par ... rapb 

TranBCrip~ion of slip_ _ _ _ __ _ _ __ _ _______ _ ___ ___ _ _ ___ ___ _ __ __ ___ _ ___ _ _ _ _ I 

Example of meeuge ____ n __ n __ n n n ___ n_n_ n __ n __ n_ n __ n __ n_ 2 
COllation ________ _ . ___ . ___ . _ .. ________ __ __ .• __ . ___ . _. _ _ _ ___ ___ ___ ___ 3 

1. Transcription of al1p.~\Vhere the speed of transmission is 
grel\.ter thaD the receiving operl\.tor's phonic transll\.ting I\.bility, the 
signals I\.re recorded on I\. na.rrow st.rip of tape. Tl\.pe recordings I\.re 
often referred to as 8lip. Figure 5 is I\. sample of radio slip. In 
trl\.uscribing rl\.dio slip, the tape moves slowly in front of the eyes. 
The time required for a beginner to train his eyes to this moving copy 
Vl\.ries with individual cases. Following are some of the fl\.cOOrs 
governing progress in leaming 00 rCl\.d slip: 

a. Typing ability.~A good typist seldom has trouble in learning 
00 transcribe radio slip. 

b. Ability to rwd aktad oj tAt copy.- Reading ahead, which is 
necessary in transcribing slip, is not to be confused with rel\.ding 
ahead in phonic translation, which is forbidden. Reading· ahead 
calls lor the development of close coordination between the eyes I\.nd 
the fingers. For example, theoperatortraru!cribing 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 I\.hCl\.d w the spelling 
of I\. probable strange name after" A." In this manner, while the 
receiving operator is ready 00 type the word "MEDITERRANEAN" 
he does not have to stop the tl\.pe 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 a.re 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 be de­
velop speed . 

c. Learning to count the number oj words in a mes8age while typing.~ 
An operator tr8.11scribing 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 a.t each line to ascertain 

60 
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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: Ali you copy each word say to your­
self, "One, t.wo, t.hree, four , five, t.wo spaces, one two, t.hree, 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 hM been learned, the next counting slA'lp 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 
w ithout any etrort, 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 alter each tenth word. A good operator should 
not find it difficult to keep track 01 messages up to and including 
50-word lengths in one st.raight continuous count while t.yping from 
slip. 

d. uarni1lg W closely BCrUtiniu tht. tape and avoid embarrasBi1lg 
errQrs.-Too much emphMis cannot be placed upon closely scrut.iniz­
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 starta out 
"APPRO," do not relax t.he 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 he serious. 

2. BJ:ample of message.-An illustration of the characters a re­
ceiving operator would encount.er on the tape while receiving follows:­

G. Assume the lollowing message is being transmit.ted:-

214WVN 5 IlAH COLLECT 

BOSTON MASS NOV 131619Z 1942 
CG 

2ND SERVICE COMMAND GOVERNOIlSISLAND NY 
PROJECT 369 COMPLETED NOV 25 

US ENGINEERS OFFICE 

b. The tape M seen by t.he receiving operator would show the 
following characters: 

214 WVN I) RAH COU,ECT BOSTON MASS NOV 131619Z CG IA 
2ND SVC COMD GOVERNORSISI.AND NY liT PROJECT 369 COM. 

PLETf.;D NOV 25 
Iff US J::NGINEEIlS OJo'FICE AH 214 369 AR XU (Next meesag<l et.c.) 
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S. CollatioD.- At the end of each messRgC a confirmation of diffi_ 
cult words and figure groups ie transmitted. This is known es the 
collation. The collation begins at the end of the message o.nd is ter­
minated with a double :A'R eignal. The receiving tape operator 
should alwaye ehO<.'k collations with the received copy. In order to 
develop the habit of watching collations, student operators while 
learnin"g should write the collation on the bottom half of each message. 

ApPENDlX V 

SUGGESTIONS FOR INSTRUCTORS 
h rarraoh GeneraL _ _ __ _ _ _ _ _ _ __ _ ___ _ _ _ _ _ _ __ _ __ _ _ ___ __ _ _ ___ _ ___ ___ _ _ _ _ _ _ __ _ __ _ _ I 

Speed of character transmiseion __ __ ___ " __ _ ___ _ _ __ __ __ __ _ _ _ __ _ __ _ _ __ __ _ 2 
Radio operator'a COUI"I!e _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ ___ _ _ __ _ _ __ _ _ __ _ ___ _ _ __ ____ _ ~ 

Training in International MOrlMl char&eteld UlIe of dilltributed practice_n _ 4 
Training ill International Monte characters uae of lieU-check proeedure__ _ 11 
Training in Illternational Morse characters proportioning time Spellt re-

eeiving and 8elldillg _______ ______ ___ _____ ________ _____ 0-- _ __ _ _ ___ __ _ 6 

Traill ing in International Morse characte.--attaining speed in receiv ing 
alld ..anding ________ ____ "_ _ __ _ _ __ _ _ ___ _ ___ __ __ ___ _ ______ _________ __ 7 

Radio procedure traill ing_ _____ __ __ ___ _ _ ___ ____ ___ _ ___ ___ _ __ ___ _ _ __ ___ 8 
AUlI:iliary training _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ ___ _ _ _ __ ___ _ ____ _ _ _ _ __ ___ _ _ _ _ __ {I 

1. General.- In instructing radio operators it muet be recognized 
that the mental processes and mental habit.<> of a student play 8. very 
important part. St udent.<> will learn m08t rapidly when correct 
mental habits are developed by using proper mental procC88e8. This 
section deals with the mental habit.<> 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 unifonn. 

2. Speed of character tranamission.-In order to prevent tbe 
student from learning characters by counting dits and dabs, these 
element.<> of the character sound ere t ransmitted at a rate employed 
by operators when sending 20 words per minute. However, the space 
between character sounds is such t bat only five words are transmitted 
cach minute on the tape method snd less than this number on the 
record metbod. This comparatively high-speed transmission results 
in the student learning the chsracters by sound only. In so doing a 
reflex action is developed. This action of hearing a character and 
immediately r ecording it becomes automatic. The operator learns to 
hear the 90Wld and immediately register the character without any 
mental eHort. It is this eHortless refiel': action that makes a good 
radio operator. 

3. Radio operator'. courae.- A radio operator's course should 
contain the following elcment.<>:-

a. Training in International Morse characters (radio, telegraph, 
Rnd light signals). 
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b. Radio procedure trnining. 
c. Auxiliary training. 
4. Training in International Morse charactezs 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 SO-minute period at a time be 80 used ' 
until after the alphabet is mastered. A lO-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 cha.racters. 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 
InterDl~tional Morse character practice during the morning or after­
noon only, both periods he 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. 

Ii. Training in International :Morse characters- use of self­
check procedure.-All student responses, especially during the first 
phfLSe of training, should be checked frequently 80 that no student will 
make the same error repeatedly. This is important, and it is necessary 
that instructors give personal attention to all students. 

8. Training in International Morse characters-proportion­
ing time spent reoeiving and sendjng.-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 devQted 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-filths of the sending 
practice should cOllilist 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 :Morae characters- attaining 
speed in receiving and sending.-a.. Speed in r&ceiving 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 fonnal 2- or 
3-minute teata be administered 80 the Btudent will learn to work 
accurately under pressurs 

b. A prugl FE chart showing receiving and sending spoo;is attained 
by each student should be posted in a prominent place. This chart 
Bhould be changed 88 quickly 88 possible after a student bas paesed 
a test and pros. EBBed to his next assignment. 

8. Radio procedure tralnlng.~Radio prooedure training is pre­
sented in other tn.ining manuals (TM 11 .... 54, FM 24-6, 24-9, and 
24--10). The teacbing of radio procedure and the introduction of 
pi"Olligns into the International Morse character training program 
should be started as soon 88 the student haa qualified at seven words 
per minute. 

9. Auxiliary traIDlng.~Auxiliary training sbowd coll8i.st 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 Bent m(Bsagos or mess&gos sent through 

static and intentional interference should be introduced at 12 words 
por minute. 

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

~. Operation and use of field telegraph set TG-5-(-) .. 
1- Techniquos of the location of stations and their concealment 

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

10 words per minute. This training should begin after the student 
bas qualified at 12 words per minute. In order to qualify for visual 
reception he must receive 100 cOllllecutive characters sent at 10 words 
per minute without· errol' , calling off each letter (using ita pbonetic 
Ilame) to another student who records as directed. 

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

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

j. PackinK"lmd removing radio equipment. 
k. Reading maps and aerial photographs and sketching terrain 

features . 
I. Elementary cryptograpby and message center procedure. 
m. Use of other communication devioes 8uch as panels and pyro-

technics. .. 

( 
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ApPENDIX VI 

ARMY LETTERlNG 

1. Lettering atyle.-The accompanying army lettering chart 
shows the proper army method of printing lettors and numerals by 
hand. Figure 11 illustrates the 8trokes used in army lettering and 
their order of use in lettering. 

2. Neatnea 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 8tudent's copy is compared 
with a standard printing scale at frequent intervals. This standard 
scale consists of six printed charts which range from 8"UperiM (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 tho quality of his lettering as compared to the standard 
scale. The student is given a grade ranging from superior to poor as 
determinll!i by the chart (fig. 13) which his copy most closely resembles. 
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• 

N.' 
DI E.T 
.... OFS 
NKAF 
VIRT 

... ...., _. 

.~ 

'OOT 

ou 
01 E.T 
MOF"F" 

\lMF 
lOT 

"'" G,£7 

""" WIf."F ..... 
HilA Q 
01';1'" 
DFs;r 
8~1 P 
'" F6¥ 

..... :1{, 
NJ('~t" ,,, r 

SUPERIOR 
f94SA OFC4- QAPL OWKS 
H5lU F :ZTMX VVHB CWRH 
JIEWQ GBVR EUIL. PQTS 
ETIP UJKX 1I!OSU IRAe 
WFG,J LAl!T UVPK 8SFO 

EXCELLENT .,.,.,SA ""4 QAPL OWleS 
H~' .~. "". ' ...... 11' "'WQ GBVR .u~ .. " ETIP OJ .. IOSU , .. ~ 
W""' LAI,. ",PK 65FO 

VEI?Y GOOD 
~'\t.f~ OFC4- ~PL OWKF 

DTM)C. VNe C.WRH-
JEW(l OtJVR EUIL P~TS 
E:fIP U:JK~ .. ~u J AC 
W G" '-A-1I!T U1 K 8fFO 

GOOD 
~,. S"A 8FC., aAPl DW~S ..... BTAU 1.2NB ,,,,,Rtf 
J"F"'« CBaR £UII.. :'1rpS 
"PI r """ lB,su I A' 
"F<,J L·Ur IJ YP~ .. SFD 

FAIR 
911PP 8.-1- pL. 0\111'1(8 
~uf''L 1'''1:.)- D/II{ DC. WIU' .. 

lUiS., qE1I1 L 0.T5 
H """,.. "1'11; X 'lTSU .!,~.,.~ OUfT 

'" .... T Ut"PI(' 

POOl? 
119 If PI' of-Cit ilofOL D"'ff,S .. "". ~,,% ~ ..... o ow _ 

!f!i"~ do" I~ P~/S 
1I T I(¥ ?oDS" I <G 

"'r L..If'l.T" IJXPI( rnFO 
rL-,56119 

t., 

FIOII .. 1).- O ' .... Ina; ohor' . 
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ApPENDIX VII 

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

. P.""Jcnph 
Japanese Military Moree charaetere __ ___ _ ______ _ __ __ __ ___ __ _ _ __ _ __ _ _ _ _ _ 1 
RUMian Moree chare.ctere __ • ___ _______ ___________________ __ ____ ._ _ __ _ _ 2 
Arabic Moree ch .. re.ctere ____ _____ _______ . _ _ _ __ _ _ _ _ __ _ __ _ _ _ _ __ _ __ _ _ _ _ _ _ 8 

1. lapanese military Morse characters.-a. The following is a 
list of Japanese kana characters \\-ith Morse character equivalents. 
Those characters in columns 4 and 5 arc not kana signals, but are used 
to change the initial consonant of ccrtain kana from the values in col­
umn 3 to those of columns 4 or 5. They always follow the kana.. 
For example: _ .•• isha, _ ..••. isba,and _ ...•. __ . ispa._ 
If operators are trained in kana they copy the character sounds in 
kanaj otherwise they copy the character sounds in English and sub­
mit the copied text to others for interpret-ation. (For pm'poso of 
brevity the dit dah combinations 01 character sounds are shown as 
follows: . for ditj _ for dah). 

I" '" u. . Opl". ,,~ 
• ""~ 

A .--AA ._. -
AR · _. -. 
AS · - ... 
Ail · - .. -
AW ._._-
B - ... 
BT - ... -
C -.- . 
D _ .. 
DM _ .. _-
ON - o. _. 
E • 
F .. -. 
G -_. 
" • • •• 
fij · . - .. 
J .---
K _.-
KA --- .-
KI - . - .. 

• KM _._--
KN' _. __ . 
L 0- " 

t. 

., 
<-

i 
ro , , 
w; 

" h. 
m' 
" h' 
."U 
m' 
h' 
I.; (chi) . 
" "" '" (w) 0 .. 
~ 

ki 

• 
'" k. 

68 
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d. 
b. '" 
bo po 

'" di (jl) 
po 

d, 
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LEARNING INTERNATIONAL MORSE CHARAC'l'ERS 

I" to OJ <0' <0, 
U. . Op<. M_ K_ N_ Ho",,1c<'-'i ~~ 

-- yo 
---.- ' 0 '0 

---- ko go --_. ro '0 -- .-. 0' (shi) " (jil -_ .. - " b' pi -_ ._- • -. ~ d. --- rn 
.-- . '0 (tI!u) do (zu) --.- M 
. - . , . ... " - mo 
.. - 0 

.. _.- m' 

.. _- " .0._ ko go . -- y • 

.--.. (w) e 

. _-_. " .. - .. - m. _._- k. g. 
-- .. hu (fu ) bo po .. nigori 
.. --0 haooigori 

b. The following lists the Japanese Morse character equivalents of 
numerals. The Dormal and abbreviated signals, the romanizcd 
rendering of the Japanese sound oceasionnlly used for number repre­
sentation during communication, and the kana and Morse character 
eq uivalents are listed. 

U. s. Opor. 
~~ -- K_ 

N _. ta-i 
Z -- .. hu (fu)-2 
S '" "--,, 
M - - , ...... 
A . - ,-5 
T - mo-< 
R · - . oa- 7 
W • -- {a-8 
v • • • - 0- ' 0 --- ~. 

69 
t., 

N<lroI..ol Abbrnill!.O(l 

.---- -. .. --- -- .. ... -- ... .... - --.. ... .-_ . 
• • • --- . • • • - . 

__ -0 0 
• ------0 • • . ------ ---
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SIGKAL CORPS 

c. Following is a list of auxiliary signals used lor punotuation, etc_: 
Period ••••• __ •• _ ••• ___ • __ •• __ •• __ ••• _ •• __ •• _ ••• _ ••• ____ •• __ · . _. . -
Paragraph _. _ •• ___ • • ___ •• __ • ___ ••• _ •• ___ ••••• __ ••• _ ••• _ •• • _. 
Parenthe!lis (open). ___ ••• __ •• __ • ____ •• _ • ••• _ ••• _ ••• ___ • _ • .. __ _ . __ .-
Parenthe!lu. (doooed) • . •••• _ •••• _ •• ___ •• __ •• __ ••• _ ••• _ • .• __ •• __ 0_ . __ _ 
Long sound •• ___ • . ___ • __ .. •. __ •. _ .. • _ • . • _ •••••••••••• __ ••• _. 
E nd of mMnge •••• nn _ n. __ n ____ ___ n. _ n., n. _ n. __ n. n · .. - . 
Code or ahbre ... iated numera!8 _._. _ •••• __ •• 0 ••• __ •• ___ ••• _____ _ -_. _--
E"or-will oorreet •• _. __ ____________ • __ •• ___ • ___________ • _ •• . - . - - . . 
End of part (inter rogation) ••• _ ••• __ . • _ . • . • ___ . _ •••• _ •• _ ••• • _. · . - - . -
End of t ranamu.8ion ••• • __ ••••••• __ ••• _ ••• __ •• _. __ •• __ • __ •• __ • · .. - . -

d . Following is a list of IIOme of the abbreviations and procedure 
signnls:-

~. 01'1" . ... IW I ____ ~! ..... _____ I_--.... 
AllR 

EEEEEEEE 
EA 
G'i' 
GW 

AR 
K 
KAS 

I,AR 
LARM 

LARM U 

LAltT 
MMAR 

M 
RWNI 
R 

· - ..... _. 
• •• •• 
, -" ' ___ 0 

. _._-_.-
- .. --.-
• • • • • • • • · .--_. -
-_ .. --
· - . _. _.-- .-.- ... 
. _0.0_ ._. 
._ ... - .-._-
'- 0" - ' - , --, , -

.- ... - .-.-----.- .- . 
• 

.- .. _-_ ... · - . 
-_.-.--.--
__ 0 _0 ._. 

.. - -.--
· . - - .. 

70 
t. 

i nu na 

• . ~ 
.. w • 
h.~ 

h.1 
ri mu 

r i ya 

;~ 

•• 
~" 

". 
kan yo 

kan hi 

kan mu 
k •• 

" na Ile (na 'Ie) ., 
oi a (ohi a) 
8i na (wi na) 
OM 
ok. 

o h. 

H el'fl ill a m688age. 
(I shall continue 
transmission.) 

Wai t . 
Send slower . 
Switch to telephone . 
Break aign. (Body 

of mC88age rol­
low •. ) 

Error_ 
Clo.re station. 
Go ... ernmellt tele­

gram. 
Will use abbl'fl ... i .... 

tioUII or code. 
No. negative. 
Go ahead. 
Repeat eotil'fl meo!­

sage. (Will re­
peat.) 

Readability. 
Good readability, 

can read. 
Poor readability, 

cannot read. 
Canoot hear. 
J amming, interfer-

ence. 8tatic_ 
Lo<~. 
Why. 
Unders too d , re-

cei ... ed. 
I h.a ... e traffic. 
I ha ... e no traffie. 
Urgen t_ 
I ha ... e a meeuge 

for you. 
Interrogation. 
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u . S . O Pl' ...... 1ea I 1010 ... , "~ 1_-M_"" - - -- -
UMM • . - -- -- " ko Receiver. 
Vil · .. - • - ----- End of mess&«e. 
X _ . . - ~ Relay mMS'I"_ 
MMR ---- .-. yo 8i (yo shi) Yes. affirmati"e. 
ZW -- ... -- hI! ya (fu ya) T ra nftmisaloD ;. "" clear. 
R -- .. -- .. bu bu (tu fu) Code Bign .. l 

clear. 
;. 00' 

2. RWl8ian Morse characters.-

R ........ lelt ... 

TrumnlUed 

Print ...... by ...,10 .. , 

A '" .. ',-
B $ .. - ... 
B ~ 

, ._-
r £' > --. n > • • 
E 4 • • 
lI< ~ 1:. ••• -

" d t -- .. 
11 .. 
II 

7G 
... .---

K " . -
" ..a ~ r. . - .. 
'I ~ --H >< ~ 

, - '. 0 0' • ---IT :Jt ~ .-_. 
P :P 1> . -. 
C , , ... 
T "" -V )t , .. -
~ cp •. -. 
X X: I······ U i1 ~ . -.-. 
q , 

"'~ ,.: III Uk ""'-" - .,.. -
III "?' "1 --.-
'b .... ._--_. 

~ hi -.--
h _ .. -

• 
10 70' 1<>' .--
H fo , )< ~-.-
S :J ~ . _ ... 

( 

, 

• M ..... I" 
P:D~IIiII· 1'".no.LDord In P: nJlIiII 

, 

A A l (c .. r) 
B B b fb&r) 
W V V vice) I 

G G ~ (~') D D ( ,) 
F. E y~ (yet) 
V ZH Ih. , (~Ieasure) 
Z Z • (zero 
I 1 \'"e, ee (meet) 
J I ~ (boy) . 
K K (Kate) 
L L I {1&lIlP~ 
M M m (mig tj 
N N o toinel 
0 0 o or) ·(never-"oh") 
p p p (pipe) 
R R r (1"OBIl) , , B (Bite) 
T T t (time) 
U U NI" (boot) 
F F f (line)' 
H KH h (h .. rd) 
C TS a' (German IU. or I.lil 

CH ch (church) 
SH ,h (Bhort) 

SR elf .h (longer as • fol-
lowed by yl.. 

AC ( . ) -(U; .. rd . sigo, u.eed 
after woaoo .. o£ .. 
separate vowell. 

Y I i {WTit)·'" 
X (. ) -(Soft siln, ~8l'd &lte_ 

COl13On .. ot to BOfteD 
it as if " sing y &lte. 
it) . 

:m YU II (U8Il) 
n YA yl (yard) 
m E ! (met) 

• 

11 Or'gir I< 
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•• Arabic Morse characters.-

.- I I • , , 
• th • -.-. '" . --- ~ J _ .. ...> d -_ .. ~ dh 

••• v> • 
, 

----~ '" . t .. - h --- .Ii> , • 

.. -- I.> r ---- Li q 

-- ( .. _ . c> n .. .... y, T 

• 

t. 

_ ... y b - "" t 
•••• ~ ~ --- • c kh .-. .J r ---. J z 

• _ .. - ~ • • 
... - V" d 

• ._.- t • --. t r -.- >J k --.. J I _._ .. , h .-- .J w:" 
rL 5706 

72 
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INDEX 
P---p~ 

Arabic M ilitary MoT'Ml chAraeter8 .... .. . . __ . _ . . ___ . App. VI I 
Auxili.ry training_ .. _. __ . ... __ •.••.. _ ..•• ____ . __ __ App. V 
Boxscore_ .• ___ ____ . ____ ____ _____ • _____ ________ . . _. 18 
Bu!! __ _____ ____ • _____ ____ ____ ___ . _ ____ __ _ _ ___ _ __ _ _ __ 28 
Ch.racter ______ ___ __ __ : _ _ _ _ _ __ _ _ _ _ __ _ _ __ _ ___ _ __ _ _ _ _ 11 
Character lIOund ___ _ . _ __ _ __ _ _ __ _ _ _ __ __ _ _ _ _ _ __ _ __ _ _ __ II 

ClMsroom ifUltruction __ __ _____ ___ __ . . ____ _____ _____ App. V 
Code praci.ice group____ ___ _ ___ _ _ _ _ __ __ __ _ _ _ __ _ __ _ ___ _ 29 
Collation _ __ ___ ________ ______ ______ ___ __ ________ 3; App. IV 
Concentra tion ____ _________ _____ . __ ____ ._ _ _ _ _ _ ___ _ _ _ _ Ii 
Confidence_____ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ _ __ _ _ _ _ _ _ __ ___ _ _ __ _ 7 
Copying ahead ____ _________ _____ . ______ ____ ____ 10; App. IV 
Copying behind ___ __ _____ ___ ___ • ____ _ ___ _ __ _ ___ _ _ _ _ _ 10 
Dah ___ ______ _ .. __ _ . __ . _. __ . ___________ _____ __ __ 3 ; App. II 
DistroM signals ____ _________ _____ ____ ____ _______ . _ App. II 
DiL ____ ____________________ ______ _____ ____ ____ 3; App. II 
French ch.tacter8 ______ ____ _______ • ___________ ___ __ App. II 
Gmer.l ci8.S>!ifieation teflt _. _ _ _ _ ___ _ _ _ _ ___ _ __ __ _ _ _ _ __ App. V 
German charactetll __ ______ ________ .. ____ ____ ____ . _ _ App. II 
GI_ arm _ _ __ __ _ _ ___ _ _ _ _ _ _ _ _ _ __ _ _ __ _ ___ _ __ _ _ __ _ _ _ _ _ 21i 
Guide keys __ ________ ___________ ________ ______ ___ App. 11I 
Ibnd key __ ___ _ _ _ _ _ __ _ _ __ _ ___ _ __ _ _ ___ _ ___ _ ___ _ _ __ _ _ 25 
Hnme pDfiition ___________ _ . ___ . ____ _____ _______ 4; App. III 
International Moree character8 __ __ ___ ____ ~ __ _ _ _ _ _ _ _ _ App. II 
Japanese M ilitary Mor8C charactetll __ . _ __ _ _ ___ __ _ _ _ App. VII 
Key adjustment, bug __ ___ __ _____ __ __ ______________ __ _ 28 
Key adjustment, hand key ______ ___ ___________ ___ ____ _ 25 
Key opetll.tion______ _ ____ ____ ____ ____ ____ ____ __ ____ __ 21i 
Keyboard chan_ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ __ _ ___ _ _ __ _ __ II; App. III 
Key ing exereiscs ___ ____ ____________ _______ __ __ ____ __ 26. 27 
Keying po!!ition __ __ • __ • ___ • ___ __ ___ _______ • _____ _ 25, 26, 27 
Lettering ____ _________ _____ ____ __ __ __ 12-16,18-22; App. VI 
Lettering proficiency chart8 ____ ___ _____ ______ _____ __ App. VI 
Patience _____ ________ . ___ ______ _____ _____________ 8 
Phonetic name __ _____ . _ _ __ _ __ _ ___ _ ___ _ _ __ _ ___ _ ___ _ __ 11 
Phonic method ____ _ . ___ ____ __ . ___ . ___ ____ . _. _ _ __ _ __ _ 9 

Ponuguese characteOl ______ . __________ __ _____ ______ App. II 
Practice__ _ ___ _ _ _ _ __ _ __ _ _ ____ __ __ _ _ _ _ __ __ __ __ ___ _ __ 6 
Printing ___ _________ _______ ____ _____ _ 12-16,18-22; App. VI 
Progre88 chart ____ . ___ __ ____________________ . ______ Ap». V 
PrnIlign.o ____ •• _____ ___ ________ __________ • __ • ___ • __ App. I 
Radio procedure ____ __ _____ ___________________ ___ _ App. V 
Record method _______ _______________ ___ _____ _____ ___ 11- 22 
Recorded t ranBmi8llioDB ______ _____________ _______ __ . _ _ 27 

RUMian Military Morse cbaracter8 _____ . _____ ____ . _ _ App. VI T 
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Scandina,,;,m charae1.en __ ___ ______ ____ ____ _________ App. 1I 
Semiautomatic key _______ __ _ _ _ __ _ _ _ _ __ _ ___ _ __ _ _ _ __ _ _ _ 28 
Slill _____ ______ . ____________ __ __ •• __ _____ _____ ____ App. IV 
Spaclng ____ _______ _____________ . ____ _____ __ 3, 27 ; App. II 
Sp6n;"h clut.raewl'1'l ___ _ _ _ ___ __ _ _ ___ _ __ _ _ __ _ _ __ _ _ _ _ _ _ App. II 
SpeIlia! charllden __________ __________ • _ __ _ _ _ _ _ __ _ _ App. II 
Speed qualificatiQM__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ _ __ 23 
Tape ____ ___ __ . _________________________________ _ App. IV 
Tape method ___ __ ______________ ______ _______ ____ ___ 11- 16 

Time units _________ _____ ___ ____ ________ ___ __ 3,27; App. II 
Typing ____ . __________________ _ 0 _______ _____ _ _ ___ App_ III 
Uniform ___ _ _ ___ ___ _ ___ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ App_ V 

IA. o. _.11 {l-2IH3).1 
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