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SECTION I 
GENERAL 

' ....... PurPQge ••• ••• • ••••• •••••••• __ _ ._._._._ ••••••• • • _ • •• _._ •••••• • •• _.. J 
SCope •• ______ _ • ___ _______ _ ._. ___ _____ . _._ ••• ______ ___ _ •• • ••••• _. ___ 2 
BAIlie radio procedure_ . _ •••• _ ••• _. _. _. _ ••• _. _. ______ _ • • • • • • •• • _. _. __ + 3 

1. Purpoae.- Tbe purpose of tbis manual is to provide a text for 
the training of radio operators and to establish an authoritative bMis 
lor coordination between all units of the Anny in tbe usc of radio pro-
cooure in the conduct of radio communication. Since operators or 
manual field telegraph equipment, signal lamp equipment, and wigwag 
flags also employ the Intcmational Morse Code and applicable portions 
of radio procedure, tbis text is suitable for the instruction of those 
operators also. 

2. Scope.- This manual coverS tbe selection of personnel wbicb 
will probably absorb instruction most quickly , the basic instruction of 
all operators, and radio procedure in tactical and other nets. While 
the bulk of the content is devoted to the radiotelegraph operator, such 
instruction as is considered essential for the radiotelephone operator 
is also included . Typewriting instruction is covered only to the 
extent of showing how it fits into basic operator instruction . Sueb 
material as is included can be given effectively with other instruction 
without appreciable loss of time. The ability to use a typewriter 
increMes the value of an operator, and this fact should be emphasized 
when code instruction is initiated. 

3. Basic radio proced.ure.--a. The radio procedure prescribed 
herdn is for usc in radio communication within the Anny . 

b. Int eN:ommunication between the Anny and the Navy is COIl-
ducted as prescribed in FM 24- 10. 

SECTION II 
SELECTION OF PERSONNEL 

Ponop."" 
General. _ __ • __ • _. _. _. _. ____ • _ ••• _. _. _. _. _. _. ___ • ••••• ___ • __ •• ___ ••• 4 
Radiotelegraph operator aptitude teat , U. S. Anny •••• ___ ___ •• ___ _ •• •• ••• 5 
Teating ••• __ • ____ • _. _. _. _. _ ••• __ • _ •• • ____ __ ____________ + _ _ _ . _. +. • • •• 6 
Selecting Bturl entll _. _. _________ • _____ •• ___ ___ _______ ___ ______ _ • _ • •• • _ 1 

4.. General.- Booausc of the relatively great length of timfl re-
quired to train radio operators, the prior detennination of the aptitude 
of students is essential. Consequently, within the limitations of 
available all personnel to be trained as operators will be 
selooted as indicated in paragraphs 5, 6, and 7. 

6. Radiotelegraph operator aptitude teat, U. 8. Ar.mY.-4. 
This test, heretofore known as the Signal Corps Code Aptitude Test, 
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has been used for many years by schools and units of all anDS and may 
be considered a standard test. It is designed to det.e.nnine the aptitude 
of "n individual for learning the International Morse Code phonicaJ.1y 
by requiring him to indicate whether or not certain tone signals 90und 
exactJy alike. 

b. A complete test, consisting of an answer sheet, the test, and a 
solution sheet, is included in sppendix L The test may be given 
manually with the use of organizational equipment, but is given prefer-
ably by phonographic transcription. Phonographic transcriptions for 
use with code transmitter and recorder TG 8 A, or disk phonograph 
records which may be played directJy on any standard phonograph, are 
available. 

c. The nature of the test makes it difficuJt for anyone to memorize 
correct answers. However, available copies of tbe test and of the 
solution, as well as all phonographic transcriptions, will be safeguarded 
to Hie extent neCf'888ry to assure that no person to be tested has had an 
opportunity to study the test before roking it. 

6. Teating.---(l.. The aptitude test is given in about 20 minutes 
and ceo be taken simultaneously by as many men 88 the receiving 
equipment will permit. Having decided upon the number of men to 
be trained, give the test to double that number. One copy of the 
answ('r sheet is required for each man to be tested. Allow 8ufficient 
time prior to the start of the test for men to comply with the directions 
indicated on page J of the answer sheet. 

b. When giving the test manually, speak those portions of the test 
shown in quotation marks snd transmit by meaDS of a telegraph key 
and tone 9Ollrce, the characters shown in parentheses. Transmit all 
characters at a speed corresponding to 20 words per minute of normal 
transmission, but allow a time intel"Yal of approximstely 2 seconds 
between paired characters. Where test characters are overscored., 
transmit them 8 S a continuous character without pause between them. 
Thus, transmit (AJj as. _. ___ not 8S. _ , __ _ 

c. When the test is given by means of phonographic transcription, 
set the code transmitter and recorder or the phonograph at a speed . 
oorresponding to 20 words per minute of normal transmission. Moni-
tor the transcription of the t-est to insure that satisfactory transmission 
is being accomplished . When tht' transcription consists of two or 
more disks, disks promptly at the proper time. 

7. Selecting studenta.- The test is objectively scored; tha.t is, 
the person scoring the test needs no knowledge of its subject matter. 
in order to score it properly. The final score is det.ennined by deduct-
ing one point for each unmarked or incorrectiy marked test pair. 
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ThUB, with every pair correctly m8rked, 8 maximum 800re of 78 is 
obtained. With 16 pairs unmarked or incorrectly marked, the BOOre 
is 62. The test of each man is, scorro in about 2 minuteR. After 
scoring the testa, tabulate scores and seJect Btudenta 88 follows: 

a. Place each test paper in one of the following lTOups: 
(1) Those whirl! show that the man tested has had previous 

experience, however slight, in radiotelegraph or telegraph operation. 
(2) Those which show that the man tested bas bad no previous 

experience in radiotelegraph or telegraph operation. 
h. From each group list the name of each man, followed by bis 

score, in order from the highest to the 10wt'6t 8OOre. 
c. Select the proper number of men to be trained in the order 

listed below, taking all men from the first category before taking any 
from the next, and 80 on. 

(1) Those in group (1(1) above with scores of 60 or higher. 
(2) Those in group (1(2) above with BOOres of 60 or bigher. 
(3) Those in group a(l) above with BOOres of 50 or higher. 
(4) Those in group (1(2) above with-scores of 50 or higher. 
d. U 8 sufficient number of men are not ob.t.ained born the first 

voup, follow the serne procedure with another group of prospectivt 

e. If, after testing all available men, a sufficient number in the first 
four categories cannot be obtained, seJect those with scores of 40 or 
higher, and then those with scores lower then 40 . The former may be 
expected to become operators only after long training, but in general, 
instruction of the latter is not productive. 

f. Do not infonn any student of his score wbil l.'. li e is undergoill,e' 
instruction. 

SECTION HI 

BASIC lNSTRUCTION , ..... 
Interllatiollal MOnJe Codc _ _ _ __ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ __ __ __ __ __ _ _ _ _ __ _ I 
Mental ______ _____ u ____ u ___ _ u u _ ___ u u u u u u u ___ _ u _ I 
Instruction periods _ _ _ _ _ _ __ __ _ _ _ __ __ _ _ _ _ _ _ _ __ _ _ _ _ __ _ __ __ __ __ __ __ _ _ __ _ 10 
&quenoe of instruction ____ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ _ ______ __ _ _ __ _ II , 
Suggestions for instrudo", __ _ .. ________ . ___ _____ ___ 0 _ _ _ _ __ _ _ __ _ __ _ _ _ __ II, 
Suggestions lor students ____________ ___ .. ___ _______ __ ___ ___ __ ____ ___ u II 
Receiving lell80n No. L ____ ___ _____ _ ______ ________ • ____ ___ 0 ____ _ ___ _ 14 
Receiving le"'lOn No. 2 __ __ ___ ____ _ .... __ ___ __ __ ____ ______ _ 0 _ __ __ .. __ Iii , 
R#<:eivin,l( lell!OOn No_ 3 _ ___ __ __ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ __ _ _ __ _ _ _ __ _ _ __ _ __ ___ Ifl 
Receiving leMOn No_ 4 _ _____ ___ ____ ____ ____ • __________ _____ ____ _ u _ __ 111 
Receivi1lg leII80n No_ __ __ .. _ _ _ _ _ _ ____ __ __ __ __ __ _ _ __ __ __ __ __ ___ _ ___ __ JII 

_____ - - - - - - - - - - - - - - - - -- - - - - - - -- -- ---- - - -- - - - 0 - -- - --- - -I'IInemitting eXI'n'ille 0_ L ______ ____ ____ _____ ___ _____ _____ ____ ______ 211 
T raDemittiD.fl e.zercille No. 2 ___________ __________ _____ _______ • ____ ____ _ 
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8. International Morae Code.- In the International Morse 
Code, all letters, numerals, and punctuation marks are represented 
by short and long signals, A short signal is called a dot and is printed 
as . and a long signal is called a dash snd is printed as _. These 
signala may he transmitted visually as Oashes of a lamp for short and 
long periods or as positions of a flag to the right and left of the flagman. 
They may also be tranamitted phonically, as by a buzzer making short 
lind long sounds or by a telegraph sounder making two successiYe 
ilifferent sounds with short snd long intervals of time between sue-
etllSive AOunds. Finally, they msy be recorded as transmitted on a 
tape and read therefrom, by eye, as short antI tong inked lines. Figure 
I is a ful1-size sample of receiving tape. Thill manlULJ is conet-rnro. 
primarily with the instruction of students in recording dot 8nd dl1!:lh 

v Q 

eliaraeters as receiv.ed by ear, and in transmitting similar signals 
means of manually operate<! t.e1egraph keys. 

9. :Mental procenell.- The whole process of receiving consists 01 

re(l()!'mizing combinations of short and long sounds and recording the 
characters they represent. 

a. Recognizing 8OUnda.-(1) The short and long BOunds in 8fLch 
character could be memorized and thechoracters identified by counting 
the BOunds of each Jength and noting their rurangement. Th'is 
VI"OCe88 is limited to a very slow receiving speed of about 50 characters 
per minute. 

(2) A method is to recognize the sound of a complete char· 
acter without regord to its components. 

(3) In order to keep the student from following the faulty mental 
process in (I) above, experience has shown that it is better to begin 
by teaching the sound of the character when it is made at a speed used 
in norma1 operation, 'which is about 100 complete characters per 
minute, corresponding to about 20 words or groups of five character 
each per minute. Such a speed discourages the counting of Beparat 
dots dashes. ConsequentJy, in all instruction, individua1 char-
acters are transmitted at a speed corresponding to 20 groups of five 
charact.e1'8 each per minute. The speed of transmission is increased 
by shortening the silent periods (spaces) between successive characters. 
The longer spaces afford the beginner more time to identify each 
character. With practice, this thinking process becomes faster and 
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Cuter until the student reoogni7.C8 the ch&racters without conscious 
mental effort, just. 88 he words in conversation. 

6, &cording tlu charaaers.-Chara'ctel'8 are recorded by the type-
writer or by lettering &8 prescribed in }I'M 24-5. Instruction in lettering 
is given concurrently with that in a aoove, MId pE'riormance in both 
is graded. When a student haa nttained a receiving speed of about 
t.en groupe of five characW>nI C!uch per minuw, ill8truction in recording 
by typewriter may be initiaWd. 

\1) Ldtering.- In order to insure legibility anrl thus prevent 
BlTOctI, the prescribed lettering is used. To assist in the gradin{!' of 
lettering, a board may be prepared and kept 'exhibited to atudente 
showing various degrees of excellenCE' in lettering the same mESsage. 
Examples may be arranget.l in order from the best to the poorest. 
which is to be accepted &8 satisfactory. All performance is graded 
accordinglY, Bnd deficiencies are pointed out to the student. 

(2) Typewrifer.- The touch itystem of t.yp"ewrit.ing is taught. by 
arranging ehsract.el'll in each ie&lOn 90 lUI to cauBe the recording of 
chlU"llcters by certain fingers. Thus, the sound of a character is men-
taJly connected with the action of a specific finger, Bnd an operator 
while training, simultaneously becomes a. touch typist of sounds heard. 
With A little additional practice he can readily become proficient also 
as a touch typist in tnmscribing written or dictated material. 

10. lnIItruction perioda.--a. Duration.-The duration of an in-
struction period should not exceed 1 hour, and such s period should 
be followed by one or more similar periods of instruction which does 
lot require close mental effort. (See par. 11 .) 

b. or more code instruction periods may be schoo-
.lIed daily, but a total of more than three hours per day is not desir-
able. However, if periods cover such varied matters as receiving, 
transmitting, procedure, etc., and if the allotted training time is short, 
productive inlcltruction may be given for as much as 6 hoW'S daily. 

e_ R,[n:ro1w1I.-One or two 5-minute periods of relaxation durinr: 
an instcuction period are desirable for maintaining mental aiE'rtneM. 

ll. Sequence of inatruction.--Code instruction is given in tht 
sequence indicated below ooncurrently with instruction in the Opel-
ation of authorized unit equipment. Each operator in a unit should 
be capable of operating any set with which the unit is equipped. 
Consequently, instruction in the various sets, including nomenclaturr, 
oomposition, methods of installing, methods of transporting, chane-
teristiea, and technicaJ design, together with such fundBDlent&1 elec-
trical studies as are nOOC89ary, should begin when the code oount 
starts. The period!! of code and operBting instruction sre alternatOO 
a t the discretion oC the instructor. 
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4. Initial reuption oj fiN groupB per min'Uh.-Initia.lly, separate 
periods are devoted to each of the five le880tlII given in paragraphs 14 
to 18, inclU8ive, and in that order, These lesaons contain the letters 
of the alphabet and the numerals. Tramunisaion is at the rate of 
five groups (25 characters) per minute, and in each le880n the charac-
lAIrs of that lesson are transmitted in random order. .As soon as the 
student is able to receive 50 consecutive charactenl (10 groups) of 
i68S0n No.1 without error, lettering them satisfactorily, he is ad-
vanced to lesson No.2. He is similarly advanced to lessons Nos. 3, 
4, and 5. .As soon as he has completed lesson No.5 in this manner, 
all the letters and numerals are transmitted at the same rate in random 
order. He qualifies at five groups per minute when he is able to 
receive 50 consecutive characters (10 groupe) without error, recording 
them satisfactorily. 

b. Reupt.Wn oj 8tlUffl group, per min'ldt: aM initial trammiuwn.-
After the student has qualified as prescribed in a above-

(1) The rate of transmission is increased to seven groups per minute. 
He qualifiefl at this rate when he is able to receive 70 consecutive 
characters (14 groups) without error, lettering them satisfactorily. 

(2) Instruction in transmission is begun. From this point approxi, 
mately one-third to one-halt of the student's instruction time is de-
voted to transmitting, with the object of bringing his transmittin! 
speed to at least eight groups per minute by the time be has qualified 
in reception at the rate of 12 groups per minute. Thereafter, approxi-
mately one-third of his time is devoted to tratlllmitting. If the equip-
ment is available, the student is required to transmit to an instrument 
which records his transmisaion and reproduces it later. He then is 
required to receive his own transmission Il8 it is reproduced before be is 
considered to have qualified at that transmitting speed. H e is 
required to transmit for 2 minutes, and the number of collB8Cutive 
groupe traIl8mitted correctly during that pcnod (as indicated by the 
student's received copy), divided by 2" is his transmitting speed in 
groups per minute, If the reproducing equipment is not available, 
th(', student is required to transmit to an t'XpI.'rieneed instructor, who 
grades the tnmemission for aocUfe.cy, proper spacing, correct manner 
of transmitting, and speed. 

e. Rueption oj !en gr01J,P, per min1lh.-After thl' student has quali-
fied as prescribed in b(1 ) above , the rate of transmission is increased t< 
ten groups per minute. H e qualifies at this rate when he is able t.A: 
receive 100 consecutive c.haracterB (20 groups) without error, letterinl, 
them satisfactorily, 

d. Buorrling by typtl'tVr'i!er.- After the student hll8 qualified- as 
prescribed in c above, and if he is to be instructed in recording by 

Or. ,.,1< .. 
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typewriter, he is uturned to leMOn No.1 and repeJLte the mstructiow 
indicaloed in a, b, and t above, except that all recording is accomplished 
on the typewriter. At the outset of this instruction be should be 
furnished an instruction book on the care and use of the machine 
and a copy of the keyboard chart &8 shown in figuu 2. 

Subuquent rueption.-When the student haa qualified aa pre-
ecribed in t above--

(1) All transmissions to him au in the form of meuges or proc.e-
dure signale, and he is requirf<i to record them on the prescribed 
ml'ssagt' (orm. If the studpnt is being trainf<i to record reception by 
tYJK'writfor, he receiv('8 the hulk o( bis instruction in that manner, but 
is given one JX'riod daily in which he is rt"quired to record by lettering. 
For code s(Wt'ds nndpr 20 words per minute, the student is advanCf'd 
only when hp. is able to record propE"rly by both printing and typing. 
For cod!" speeds above 20 words (Wr minute, reception recording is 
exdullivt'ly by ty(WwriLt>r. 

(2) The rate of transmi88ion is increased sueceseively to 12, Hi, 20, 
25,30, and 35 groups per minute. Wben the student is able to r(>(;eivr 
,hrae consecutive mcsagt\s avpraging 12 groups each without error 
It any rate, recording them satisfactorily, be is pennitted to 
<0 the next higher rate. 

12. 8ugg55tlona tor inatructons.-If a copy of this manual is not 
available for each student, furnish each man with a copy of the sug-
gestions indicated below at the beginning of his inatruction and a copy 
of each of tbe leesoll8 given in paragraphs 14 to 18, inclusive, at the 
beginning of his instruction in each of those lessons. When instruc-
tion in transmission is begun, (unlish the student with a copy of para-
graph 19, and a copy of each of the exercises given in paragraphs 20 
and 21 at the beginning of his instruction in those exercises. 

IS. SUReationa for atudenta.-a. Try to recognize the BOund of 
the entire character and to ignore the number of dota and dashes that 
make it up. 

b. Letter the charaeters exactly as shown in each le880n. PraetiN' 
If'ttering until it requirl'8 no conscious effort when receiving. 

t . Work hard, but if after a while you feel 80 tired that you arr 
not learning or you become disgusted, lean back, relax, and think of 
something else for a few minutes in order to restore your mental 
alertness. . 

d. Never look back over your copy while you are receiving. 
t. If you do not f'f'COgnize a character immediately, skip it, write 

down a small dash in place of it, and go on to the next. You will 
eventually realize what BOund combinations you do not recognize and 
C&D then give special attention to them. 
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f. Alter hav ing qualified at ten groups pcr minute, develop the 
habi t of lettering on e or two characters beh ind the sender. This will 
allow your letH· ring to become smooth und easy. It willlllso preven t 
you from fonning the habit of tr"ying to guess a word and of recording 
it befon' it 11IIS bf'en completely transmitted. 

14. Receiving lesson No. l. ---a . teach the sounds of 
the clHu ·nclol"S F , 0 , H , M , J , R , IIml U illJ d the correct methods o f 
re<:ording them. 

h. Th e chnructers cousist of dots (short sound!l-di t ) 
sounds-dah ). The dashes are three t imes as long 

recording them. 

I) sou nds making up a ehuraeter are separated 
bu t uniform sp ncl) of no sound . T he ehufIlcters il!-
>on, together with t he dots and dashes and th e SOll n d 
TI as follows: 

, i_ l)ogandd_ ""'"' 
· . - . D it dit dab dit -- . Dah dab d it 
• • • • Di t dit di t dit 
-- Dab dab 
.-- - Dit dah da ll dah · - . Dit dah dit 
· .- Dit dit d ah 

-(1) Listen to the sounds .fi nd l"(.'Cord the cha racters 
lize. 
g by t,ypewritcr, use only t he first finger of t he p roper 
aracter as sho\\'l\ on the kevbourd char t 

H2 M, J R2 U' 
TL- 1972.-IA 

F.ouaa 3. 

g by lettering, Icu er ca(' h cll ll rll e tcr IlS in fi g-un' 
o kes in t lw di rcctions shown and in the order in which 
, d . 
. have r<-'Corded 100 consecutive cha racters tha t you 
;t, rO(lu08t the inst l"Uctor to ch<-'Ck your paper. If 
hRl·llcters IIfC all correct lind t.h e recol·dillg htts been 
iy , YOlL will be IIdvnllced to lesson No.2. 

lesson No. 2.- a. teach the sounds 
. E , D , K , N, T , V, a nd Y fi nd the corf<-'Ct methods of 

( 
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c. Dirmiona.-(l) Listen to the BOunds and record the eha.racten . you recognize. 
(2) If recording by typewriter, use only thl' second and third 

fingers of the proper hand for each character as BLown on the key-
board chart. 

(3) If recording by lettering, letter each eharacter &8 I'Ihown iD 
figure 6, making the strokes in the directions shown and in the order 
in which they are nwobered. 

(4) "\\lIen you have reoordffi 100 oonsec,ltive characters t·hat yOIl 
think arc correct, reQU('8t the instrucwr to ch(l('k your pap(lr. If 
50 consecutive characwnI are all and tlw rcconlillg' has heen 
oone sll.tisfa<,wrily, you will Le II.dvD.IICl'(i to lessoll No.4. 

C, IS LO,SW' 
T L-'97Z-3A 

17. Receiving lenon No. 4.---4. wfl.('.h the sounds 
of the cbaracwrs A, P, Q, X, Z, 4, and 5 and the COl"I"cct methods of 
recording them. 

b. /nfOrlllDticn. 

I -""' ....... ...... , 
A .- Dit dah 
P ._- . nit d.h dah dit 
Q -- .- Dah d.h dit dah 
X _ . . - n.h dit dit dah 
Z - - .. n.h dah dit dit • . ... - Oit. <tit <tit. dit <t.h 
5 • • ••• Oit dit <tit <tit· dit 

c. Directitm.8.- (I) Listen to the !K)unds and rcoord the charactel'B 
• yOIl rt"cogmze. 

(2) II by typewriter use only the first, third, and fourtb 
fingers of the proper band for each character as shown on the key· 
board cha.rt. 
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(3) If recording by lot wring, lotter each character as shown in 
figure 6, making tho strokes in the dirootions shown and in the order 
in which they are numbered. 

(4) When you have 100 consooutive characters that you 
think are correct, requcst the instructor to check your paper. If 
50 consecutive characters are all correct and the recording has beon 
done satisfactoti.ly, you will be advanced to lesson No.5. 

18. Receim, Ie 5 on No. ObjediVtJ.- To teach the sound of 
the characters 1, 2, 3, 6, 7, 8, 9, and 0 and the correct nUlLhods of 
recording them. 

6. Information. 

c ...... DoU ODd dl8h .. .... 
I .. ---- Dit d.b d.b d.h d.b 
2 .. _-- nit dit dab dab d.b 
3 ... -- Dit dit d.b d.b . • - , . , . nab dit dit d it dit 
7 - - ... nab dab dlt dlt dlt • --_. , nab d.b dab dit dlt , ----, nab d.b dab dab dit 

----- D.b dab d.b d.b d.b 
. 

c. Direction.t.- (l) Listen to the sounds and record the character; 
• you recogmze. 

(2) All fingers ar() liScO in typing these characters. Use the propor 
finger of the proper hand for each charactcJ:: shown on the keyboard 
chlU't. 

l., 2, ,3 6 7 8' q, 2 

T L- '972-,8 
..... 

(3) If recording by iettcti.ng, letter each character as shown in 
figure 7, making the strokes in the direction shown and in the order 
in wbich they are numbered. 

(4) When you have recorded 100 consecutive characters that you 
t·hink are correct, request instructor to check your paper. If 
50 consecutive characters arc aU correct and the recording has been 
done sa.tisfactorily, you will be advanced to receiving practice on all 
characters transmitted in random order at five groups per minute. 

18 .11<"", 
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18. 'hanIQDJWnl_-G_ Ocnt:ral.-The ability of a radio operator 
to tram.mit well-formed code charactel"8 is just &8 important as is hia 
ability recognize and record tbem In furtheranee of 
this end it is Essential that a student's practice .transmissions be accom-
plished in the correct manner; habits formed when klleam 
to send Will remain with operators throughout their careers. Con-
tinuous accurate transmission of charactel"8 requires a properly ad· 
justed key, a proper position of the opflrator at the key, and keyoper-
ation in accordance with the principiCII enunciated below. When a 
student has demonstrated his familiarity with thcsc principles, he 
begins his first transmitting exercise. 

b. Key adj'lUtrnem.- Figure 8 shoWl! an ordinary closed circuit key. 
To adjust tbl! key-

(1) See that the hammer is directly over the anvil. If not, loo8('n 
the lock nuts on the trunnion screws and twn these screws until the 

TL-ZIqO 

_ammer ia in the proper position and the key lever works freely with-
out undue play. Tighten the lock nuts. 

(2) Loosen the lock nut on the adjusting screw and tum this screw 
until the distance between ths hammer and the anvil i.a about 0.008 
inch (about the thicknese of threE' sheets of bond paper) with the 
front of the key lever r&ised. Tighten the lock nut. 

(3) Loosen the lock nut on the tension screw and turn trus screw 
uctil the key can be cloeed. easily by the hand and will be broken 
sharply by the spring. Tighten the lock nut. 

(4) If difficulty is experienced in fonning dots or dashes after the 
tension screw has been adjusted as in (3) above, change this adjust-
ment until you are able to send both easily. Too much ten8ion is 
usually identified with short dashes, irregular and long spacing- be-
tween characters, and dot skipping. Too little tension is ueually 
identified with long dota and short and irregullLr spaeing between 
chftracters. 

t:. Po.tititm at key.-The proper position of an operator at a key is 
illustrated in figure 9. 

l' 0. •• ,1<"", 
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(1) To assume 8. correct position at the key-

TJ( 11-454 ,. 
(a) Place the elbow on the table in prolongation of the key lever 

and at such distance from the key button that, with fingers sligbtly 
curved and the wrist about 1)0; incbes above tbe table, the ends of 
the tint and second fingers rest easily on the distant half of the key 
button. 

(6) Rest the ends of tbe first and second fingers lightly hut firmly 
on top of the key button, the first joint of eaeh finger being more 
nearly vertical than horizontal. 

(e) Place the thumb lightly on the edge of the key button. 

View from oPove 

Side VIew 
J'Jnua. '.- Proper pooddon of an operalOf a' a Iter. (No", pertlculNb lhat ,be .....tat 10 dear of UIe "'ble.) 

(d) Allow the third and fourth fingers to curve naturally under the 
palm without tension or rigidity. 

(2) Mtar the sending arm, wrist, and lingers have been placed as 
indieaMld above, check their positions. See that--

(a) The elbow, not IMjarearm, rests on the table. 
(6) There is space between the table and the fores.rm and wrist. 
(c) The fingers are curved and flexible, not straight or stiff. 
(d) The finger ends (pads) of the first and fingers rest on 

top of the key button near the back edge. 

16 Or •.•. 1<"", 
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(e) The thumb is on the OOb'1l of the key butto n, resting lightly 
Ilgft inst it , bllt not gmsping it. 

d. Key operat·ioll.. - ( l ) j\hfhod.- Ha vinJ! assume<1 the proper 
posi tion at the key , press down lhe key button by a st l1l.ight down-
ward motion of the fo r"0aMn. jn doing lhis, let the wrist break or 
!Jend downward Il little, act ing as 8. hinge betwoon the foreann and 
the hand . Keep the fingers loose 80 that they call bend 8. little ; in 
allY event., do not, let them be st iff . When the key contacts 11a"0 
boon closed . releasc the pressure 011 the key bu tton and allow the 
spring to I"('t\un the key to the up position, keeping the fingers ·ill 
ligh t COlltl1ct, with the key buttoll . 

(2) Make sure that the key buttoll goes dowl! 
because your fO I"Cflnn is moved dowll. 

(b) Do not actuate the key wi th the finge r muscles. The fingers 
nrc merely the medium through which the stroke of the forearm is 
t l1\llsmit.!A)(1 to the key. 

(e) Do not tI("·lullte the ke.y wilh the wrist muscles. The wrist 
merely a hinge through which the slroke of the fOI"c!lrm is tnUismitWtI 
o key. '. 

(d) Avoid all stiffness 8.nd rigidity in the fingers and wrist. Any 
uch st·iffness not only makes for rugged trallsmission but is very con-

to fatigue. 
20. Transmitting exercise No. l.-Check thc key, milking Ild-

justmen ts if nt'Ces8I1I")'. Tflkc the correct pos it ion fOJ" solld i"g, check-
ing the posit.ioll of your fOrcUI"JII , wrist , fingers, and thumb. Start 
making dots at the mtt' of .. hout 100 pCI' minute. Continue to tnllls-
mit 1101-11 until your fO I·Cll.I1l1 , wrist , or fin gers IJoflCollle t iJ'(l(1. Rest. for 
1\ shol·t t ime, 11]('11 Irnm:.mit Ilgllil1. Do flO/. make a'/Iytk i IlY but (/tIl". 
Try mllki,,/(" dots faslcl' as you feci YOllr muscles limbCling up. Do 
not penni!. YOlll' pmctiec to become el·mtic. Sell(i l!1noolhiy . Tr"J 
constil ll tly to make the ,lots equal. If )'ou nrc trying" to transmit 

thlln you .should , .your will 1)6 rough (uneqlll\! a nd not. 
rhyt,hmic) !l.nd lII!\y "stu tter. " Cont.inue you r trallsmissioll of dots 

. 0 dots in olle group smoothly in about ten seconds. 
you ha ve acquired t.his !\bilit.y, ask t he instm clor 
mSSIOIl. If it is sat.isfactory, you will be advanced 

2. 
19 exercise 'No. 2.- Trallsm it II few groups of 30 

, the position of your fore!l.rm, wrist, fingers , and 
the charncter V (dit dit dit d!\h) , milking the dill; 

at the s!\me rate at which ) ' 011 1l1!IJe t \](,1ll upon completion of exeroise 
1 and holding the key down fo r the dah 3 t imes as long 1\8 the t ime 

16 0.. .... Iff"", 
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required to transmit a dit. Allow the same space betwoon the-third 
.lit and the dah as exists the dits. Begin making the charac-
Ler V at the rate of about 35 per minute. Keep your fingers and 
wrist flexible. ·If you feel them tightening up, remove your hand from 
the key and flex the fingers and wrist until the muscles are cOmpletely 
relaxed. Continue transmitting V's until you can send 20 consecu-
tive characters smoothly. Whcn you feel that you have flCquired this 
ability, ask the instructor to check your transmissions. If it is satis-
factory , you will be advanced to practice transmission of the ma..-
terial included in appendix II. 

SECTION IV 

TRAINING IN RADIO OPERATING PROCEDURE 
P ........ pb GeneraL . __ . ____ ____ . _. _. ______ . __ .. _. ________ _____ ______ . _. _. _. _. _ Z2 

Phll8ell of training_. __ . _. __ __ . __ _____ ___ . ___ . __ _ . ___ . _. _____ ___ . _. _. _ 23 
Flexibility of training program . __ . ___ . __ . _. _. ____ _ . _. ___ . _ __ __ _ _ __ __ __ 24 
Inetructional materiaL __ . . _____ _ . ______ . __ . _. ___ . ______ . ____________ • 25 
Conducting tbe claM. __________ _ . ____ _______ . __ __ ______ . ___ __ __ ____ _ _ 26 
Measurement of progrelliL ______ _ . __ _ . _. __ __ . _____ . _. _. __ _____ __ _ . _.__ 2' 

22. General.- The purpose of the radio operating procedur 
employed by the Army is to promote accuracy and speed in the ell 
change of radio messages. Radio operators trained at widely scatterC\ 
stations may ultimately find themselves obliged to communicate with 
one another and under conditions of strcss. With this in mind, it is 
evident that the nf:(;('ssity for a single precise and completely unifonn 
sysulm of handling radio traffic canno t be too strongly cmphash .. ed . 

23. Pheeea of traininr.-a. The training of a radio operator in 
procedure may be divided into four phases: 

(I) The basic training phase using code room equipment and 
uevotcd to a study of- the fundamentals of procedure. 

(2) A survey phase using code room equipment and dcvotcd ex-
clusively to the haudling of trRffic, simulating actual field operation as 
closely as possible the usc of field radio transmitters and 

• recctveJ'8. 
(3 ) An introductory field phase using fi eld equipment a.t reduced 

distances. 
(4) An actual field phll.8e using regular field equipment at normal 

distances, 
b. Ph8.lles (3) and (4) above ma.y appear to be properly a part of 

technical radio operation instruction. However, there is a definite 
and important aspect of radio operating procedure, entirely aside from 
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any fAw'bnica1 problema of the radio equipment, which can only be 
mastered Wlder genuine field conditions. The radio operating pro-
cedure huona covered herein deal only with the pbee:s (1) and (2) 
enumerated above. 

c. Study and practice in radio operating procedure may begin after 
the etudent baa att.a.ined a code speed of five words a minute, The 
time required to attain proficiency in field radio operating procedure 
depends largely upon the individual student, but a satisfactory 
knowledge of procedure is usually obt.a.ined in 25 to 76 hoUI"8 of 
operation and study. 

d. The comm('nts given in paragraph 10 on duration, frequency, 
and relaxation for operating study apply equally well to procedure 
studies. 

24:. J'leJdbillty ot training program.- It is not essential that the 
instructor adhere rigidly to the training program described herein. In 
fact , the instructor is encouraged to inject his. own personality into bis 
teacbing and to alter the style of the course freely to suit. his own pur-
pose and the needs of his claes. However, the system suggeet.ed below 
haa been found highly successful in the training of radio operators, and 
the program, in the main, should serve B8 a useful guide. 

26. Inatructional material.--a. Tm material.-If this manual is 
ot available for each member of the claes, the instructor should 
rovide mimeographed copiee of the first le880n to the entire clMII at 
De beginning of the course and copies of additionalleseons to student.! 

.ill their progreaa Wl.ITfL.Dts it. Further, a list of procedure· signals and 
procedure signs aa found in the appendixes should be made available 
to each student. In all units using the abbreviated fonn of mESs'ge 
ellcluaively, sections V to IX, inclusive, XI, and XII provide adequaw 
training material for the cseential principles. 

'b . Stalitm log.!.- During the ·initial training phase, logs should be 
employed which provide for the recording of all signals b6lLl'd and 
transmitted . A suit&ble training log is shown in FM 24-5. During 
t-be aecond pbase of training, when operators are able to carry on with 
a minimum of supervision, the practical type of log is t-he regular field 
log. This type of log is shown in figure 10. 

e. PrepaTed me83'age.!.-Beginning with radiotelegraph procedure 
lesson IV, it is necessary for the instructor to prepare "canned" 
meesages for tranemippion. The mepseges listed in appendiJ: II may 
eerve for ,this purpose, or these specimen mesReges may be used &8 

guides to 888ist the instructor in preparing additional mesp-ges. 
d. book.- Tbe standard field message form is used fOr both 

transmitted and received meaas.ges. 

. t , · 18 Or •• 11<"", 
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_, , , _____ .... _ .. , __ , .... _.. ... _, '0:'" P' ':LLa _ ' ". 

ft._. LC .. _ _ . ---- ....... 
QUA A-X C£HTEQVILL£ 41** k'C QEPOII'T IN TO LA eNCS) 

1212. 
J23.5 
211 

214 
4516 
.32 

IH" 

• 

X-A 

W·A 
W·T 

A-X 

OUil SIGS ISM AT LA 
LII IN NET OUR jiGS ZSB3 AT La 
LA DOE' NOT AN'WER CALL-UP 
X TO KEY A TO GENERATOR 
LA ,REPORTS IIY WIRE CICT HE IS 
TEMPORARILY SILENCED BV ORDER CG 
W RELIEVES X 
T Ji'EUEVES A 
BLUE GLOW IN AMPLIfiER TUBE 
Ok/AWING EXCESSIVE CURRENT 
Ji'EPLACE AMP TUBE PLATE CURRENT OK 
RELlrVE w-r 
CLOSE STATION FOR MOVE 
BLUfTON 41tiflif KC REPORT IN TO LA 
OUR SIGS ZSBS AT LA Z5B4 AT LB 
NfT SHIfTS TO 412¢ KC ON ORDER OF LA 
MICROPHONE ACCIDENTALLY DROPPED 
LA REPORTS PHONE QUALI TY POOR NO SPARE 
HIICE ON HAND 
CLOSE STATION FOR MOVE 

• • 
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26. Conducting the (,1 8 "'.-a. The order of adminiRtering _ an 
instructional period is as follows: 

(1) The instructor distributes the necessary text material and 
deliv6I'B any introducrory remarks which he feels advisable for BuppIs-
mt'nting the text. 

(2) The students study the text. 
(3) The students ask questions of the instructor on any point which 

they do not understand. 
(4) The instructor gives a written quiz on the Bubject matter of 

the lesson . 
(5) The students practice transmitting individually, durIng which 

time the instructor grades the quizzes. 
(6) Those students who pass the quiz are grouped into nets of three 

stations ea.cb 00 carry out the operations prescribed in the operation 
exercise for the coll ooponding Jeason. Any student who fails initially 
to pass the quiz must review the lesson at his desk. He is then given 
a second opportunity to take the same quiz whenever be fools ade-
quately prepared. This process is continued, if necessary, until each 
student successfully oompletes the quiz and proceeds to the operation 

• exerCIse. 
(7) Students completing an operation exercise submit their log 

5heets and copies of all messages handled, both transmitted and re-
ceived, to the instructor for check, and then study the next lesson. 

(8) A written quiz on the infonnat ion contained in the next lesson 
is given to any student who feels adequately prepared and whose log 
sheet on the previous lesson is found to be satisfactory. 

(9) At the close of an instructional period, nets which have not. 
complete<!. their operation exercises simply stop at any convenient. 
point and resume operation at that point at the opening of the follow-
ing instructional period without any apparent break being shown on 
the log sheets. Operators always retain their log sheets until all 
operations described in that lesson are completed. 

b. The metbod of teacbing indicated in a above has the advantage 
of automatically dividing the class inw groups, so that the instructor 
may concentrate bis attAmtion on the slower students, who need the 
most assistance; and of providing an incentive to the better students 
to work as fast as they desire, and 80 reducing the training time to a 
minimum. One or more assistant instructol1l are desirable if the 
class is large, aIt.hough it is po88ible for one iItstrucwr with some 
experience to handle successfully a class of as many as 50 men. 

c. In this series of lessons all references to recording received 
material imply lettering with pencil. The instructor checking 

t " 
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received messages should emphasize good lettering as much 88 accurate 
copying, since the radio 'operator's copy must nonnally be legible to 
other personnel for deciphering. Typewritten copy is permi88ible. 
However, typewriters are rarely ava.ilablc to fie1d radio stations, 
a.nd training should be hlLIldled accordingly. 

d. An effective a.rrangement of the three key operators in lLIly one 
lIet is one fast operator and two slower operators rather than three 
fast operators in &ny one net and three slow operators in another. 
A man who shows good aptitude for transmitting and receiving 
ordinarily also exhibits Mady understanding of procedure. Such a 
man generally sets an ex8Jllp\e of good operating procedure, and, if 
dl'Sired, be . may incidentally be employed as ILIl assistant instructor 

-w guide the operaooI'll at the other two stations of tbe net. It is not 
intended that the net control station (NOS) assignment should 
confined ro the best operator; this assignment should be rotated 
to provided equal opportunity for all studenUi ro practice NOS 
responsibility. 

2t7. Measurement of progreaa.--a. General.- The objective of 
net training is ro provide operators with a thorough understanding 
of operating procedure. Emphasis is placed on thorough training 
rather than on putting all men through the course in the same length 
of time. 1£ any individual student is unreasonably slow, it is best to 
arrli.nge for his release from training and to reconunend his transfer 
00 other duty. All grading of individual items in the course should 
be either" pass" or" fail. " A studcmt must repeat each item as many 
times as necClSSa.ry to insure mastery before proceeding to the succeed-
ing material. 

b. Grading quizu8.---Quizzes are retained by the instructor. The 
instructor sununons each student to his desk individually, or the 
instructor may visit each student at the latter's desk, and grades each 
particular quiz in the writer's presence. In this way the student sees 
his paper chec ked and has an opportunity for personal discussion of 
any it-em with the instructor. Quizzt'S are gra.dcd either " pass" or 
" fail " according to the judgment of the instructor on how well the 
student has grasped the essential points involved. 

c. Grading Wgs.- Log sheets may be partially checked by the 
instructor, using a colored pencil, as he observes the various nets in 
actual operation. This system of checking logs, over the students' 
shoulders, promotes further close contact. between student and in-
structor and facilitates both teaching and grading. Occasionally, if 
errors of important basic points of operat.ion are indicated by the 
logs of anyone net, it may be well for the instructor to stop that 
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particular net, point out· the errol'll, and have all statioDs ;n tho 
repeat tho complete operation. Logo .,.. g<adod "p8.88" 0' " fail" 
depending upon whether 0' not tho indicated performance of tho 
operations is satisfactory. 

d. Progress chart- The instructor will find ;t advantageous '" employ wall blackboard ch.,.t sucb shown • figure 11 fo, a 0' as m 
keeping a record of tho progI railS of each member of the class. 

,-" ,.WIlber 
N_ . , , • • • • , • • .. n .. --. -

Allen ____ __ . _._ X X X X X X 

BroWll . ___ ___ X X X "--
Doe • • ____ ___ __ X X 

Johnson __ ____ __ X X X x / 

K .. 
" completed qui>! 
/ completed operation 
X oompleted lesson 

J'JClI7U lI,-P,,,,, .E2 chon . 
. 

SECI'lON V . 

RADIOTELEGRAPH PROCEDURE LESSON I, THE CAIJ,. 
UP AND ANSWER 

' ...... Cllli si8r111 ____________ . _____________ ___ ___________ ___ ___ _________ ___ _ " The eall-up ___ _ • • __ . _ • •. __ ________ ____ ___ __ __ ___ _____ ______ . ___ • ____ " Collootivl! call-up ____ •• ____ ________ , .• ___ • ____ _______________ __ • __ __ 30 MUltiple call-up ___ __ • ___________ • ______ " ____________ ___ ____ ___ ___ __ _ 31 The answer ___ _______ " __________ •• ______ • __ " __ ___ __ " ___ _____ ______ __ 32 Procedure sigillI. ____ _______________ " _______ " ___ _______ __ " _____ _____ " Procedure signallL _________ _____________ ____ ____ • _____ " ___ _____ ______ " T "t" t " " ermma mg n n n " __ __ u _ u ___ u u ___ n n" _" _ u __ _ u " Correction of error __ ____ ____________________________ " ________________ " Repetition.8 _______________________________ _____ ___ " _" _______ ______ _ '" Questions for eelf-review ____ __ _______ _____ _____ ___ _____ _________ __ ___ 38 &mple qub _ _ ____ ____ __ " _______ __ ___ • __ ___ -------- --- -- -------- . " Operation ellOerc!ee _____ ____ " _" . "_. __ • ____ • __ __ • __ ____ __ ____ ___ ____ ___ __ " . ... Oall signa"-All radio stations .,.. identified by coil signs, for 
exa.mple, WL W ill the call sign of a broadcasting stat.ion in Cincinnati; 
WAR . the c&l sign of tho War Department st.ation • Washington, " m 
D. C. Call . fo, tho • Anny st&t.ions • tho field ' ..... vanous m are nor-
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mally assigned in Signal Operation Instructions (S. O. I.). An example 
of a list of call signs is given in FM 24-5. The S. O. I . in effect may 
prescribe that call signs change at a time when stations are in opera,.. 
tion. This change is made automatically by each station at the 
specified time with no attendant formalities and with no interrup-
tion of radio communication. 

29. The ca1J_up.-a. Dtfinilion.- A station whose caU sign is LB 
contacts a station whose call sign is LA by means of the "call-up": 

LA V LB AB. 

In the above, V is an abbreviation for "from", and AR means "end of 
transmiesion and standing by 00 receive your reply" . 

b. Rtpaition oj call Bign8 in a ooll-up.- Each station's call sign may 
be transmitWd. more than once in a call-up but not more than three 
times. Example: 

LA LA LA V LB LB LB AB. 

In establishing contact between two stations, tbe transmitting operaoor 
may call three times and sign three times, as in the above example 
in order to give the receiving operator the utmost opportunity t 
tune in the signal. RepeaWd. calle are also permissible at any tim 
under doubtful or definit6Iy adverse communication conditions, sud 
as during heavy static. However, the student must constantly bee.1 
in mind the possibility that in actual field operations enemy position-
finding stations will welcome a radio operator's prolonged trans-
missions. One goal of training should be station contact and message 
exchange with the fewest and shortest possible trans·missions. Recom-
mended procedure in this connection is illustraWd. in c below. 

t. Repduion oj call-up.- In an initial call-up call signs are trane-
mitted only once. If a called st&tion fails to answer an initial call-up 
promptly, the call-up may be repeaWd. immediately, with the call 
signs therein sent three times. If the second call-up is not answered, 
the calling station should wait at least two minutes before transmitting 
a third call-up. Any additional call-ups necessary before receiving 
an answer should be at intervals of at leftSt five minutes, except when 
the calling station has an urgent or priority message for the called 
etation, in wIDch case no restriction is placed upon such repetitions. 

OrIginaJ. ea.ll.up ___ • ___ L A V L B A B. 
SecondeaJl-up.H . .. __ LA LA LA V LB LB LB AB. 

2 minute (or p-eater) interval 
TbirdcaU·up_ ••••••• • LA LA LA V LB LB LB Alt 

5 minute (or sre-ter) interval 
Fourtbcall-up_._ ••••• LA LA . LA V LB LB LB AB. 

0. ••. 1< .. 
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SO. Oollective call-up.- In the event that a station wishes to gain 
the attention of two or more stations simultaneously, a prearranged 
"collective" call sign may be used. Thus, the call sign ABC may be 
designatM kl include three stations, LA, LB, and LC. One of the 
stations, I.e, should call LA and LB simultaneously by transmitting 
the collective call-up: 

ABC V LC AB. 
Sl. Multiple caU_up._ In the absence of a prearranged collec-

tive call sign which includes all the stations with which oommunication 
is desired, these stations may be called simultaneollllly by simply 
I,ransmitting the call signs of each desired station in sequence. This 
is known as a "multiple" call-up. EXQJllple: 

LA LB XA V LO AB. 
The prescrihM order of <"nil signs is alphabet ical if thElir first symbol IS 
a 1&8 in the above ilIulltration. The call signs 1\1"e srrangOO in 
ascending numerical order if their first symbol is.a number 1&8 shown 
helow. 

SA 4B V L C AB. 
U. The anawer.--4 Definitio1! .-8tation LA, upon hearing a 

all-up from LB, would answer by transmitting: 
LB V LA l[ 

K means "go ahead (transmit)". 
b. Ord.er of answering.- (I ) The order of stations answering 8. 

multiple call-up is. the SQJlle 1&8 the order in which their calls appeared 
in the original call-up. 

Call-up __ ____ ____ : _______________ LA LB XA V LC n: 
Filllt etatlon to answer .. __________ LC V LA " Seeond station to anawer ___ • ______ LC V LB ][ 
Third station to anawer. ____ • __ ___ LC V XA ][ 

(2) In answering a collective call-up, the called stations answer in 
alphabetical or numerical order of call signs. If call signs beginning 
with both numerals and letters are used in tbe same net, the stations 
having call signs beginning with letters will answer first, alpbabeti-
cally; they will be followed. by the stations having call signs beginning 
with numerals, answering in numerical order. Again taking the 
collective call sign ABC to include LA , LB, and LC: 

Cllil-up __ _______ ___ . _________________ _____ __ AB C 
FlllIt atatlon to anBwer _ _ __ _ _ __ ___ __ __ __ __ __ _ L C 

atation to aDaWe!" ___ nnnn __ __ 00_ _ L C 

t , Or •• 11< ..... 
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(3) If a ealled station fails to answer a multiplfo or collective oall-up 
in its turn, the next station in order, after waiting 15 seconds, 
&Jl8wersj and the delinquent station does not answer until all other 
stations have answered. 

Call-up. ____________ _________ ____ LA LB XA V LO A" 
Fint .tation to answer _____ ______ _ La V LA " 16-aeeond interval 
Second IltaUon to an.wer _______ __ La V XA " Third statlon to all.wer ___________ La V LB " 

c. a Illation wMllt call sign is ulIbwtlm.-Olw-asionally a 
receil'IDg station nlcogniulS its own call ill a oall-up but fails to 
distinguish the call sign of the Cfilling station. Such s. call-up would 
be answered by th" of the "unknown stat.ion" sign IT. 
'rhus i'G, having heard !M)moone call him but not heing certain who 
caUoo, transmits: 

AA. V FG ][ 
The calling station then repeats its call-up: 

FG v XY AB 
SS. Procedure 81gns.- Tbe abbreviations V, AIr, and K, which 

appeared in the above call-ups and answers, are threll of a group of 
oommonly used radio abbreviations referred to as "procedure signs." 
The complete list of procedure signs is given in appendix III. A 
partial list is given below: 
Proeedure U," Mea"i,.. 

A B ___ ________ _______ ____ ____ _______ __ End of tr&lllllllieaion. 
SEE E E E E E _____________ ____ ______ Error. Eraee. 
I II I ___________ ___________ ___________ Repeat. Queation mark. 
][ ______________ _ _ _ _______ 0 ____________ Go ahead. (Transmit.) 
V ___ ___ ____ ____ ____ _____ ______ : ____ ___ From. CaUinS. 
V A __ ________ __________ ____ ___ ___ ____ _ 

34. Procedure signala.-a. Dtfi7lition.-Another type of abbre-
viation used in Anny radio communication is the "procoo ure signa!." 
A procedure sign8.1 is a three letter group, often called a "Z" signal 
be<lause its first letter is Z, representing some frequently used com-
plete exprll88ion which facilitates between operators. 
Tbe second letter of a procedure signal oharacterizes the signal as of 
a particular classification, a.nd the third letter distinguisbes anyone 
procedure from others of the sa.me classification. With some 
procOO\lre signals, 8.8 will be seen in the pa.rtial list below, blanks 
are indicated in the meanings gIven. All blanks except those in 

.. Or. ,",I< " 
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parenthuf8 are required 00 be filled in by the transmitting station. 
Those in parenthu8A are filled in if desired. In all CP'!l8 filled-in 
data follow the procedure signa.l and appear in the SlLDl6 order as the 
blanks filled in. as otherwise noted, words rather than 
numeral!! are used to complete the meanings of procedure signals. 
Thus, to express "I am in radio communication with LA", a station 
trnnsmits: ZCB LA ONE and not ZCB LA 1. 

b. Ezamplell.-A partial list of procedure signals is given below. 
A complete list-of procedure signals will be found in appendix III . 

c: Calling; communi- Z C A Are you (or is ______ ) in romrn!lDication 
cation. with ____ __ (by ______ ) ( t. Radio; 2. 

Wlrej '3. VIeua!)? 
Z C B 1 &In (or _ un_ IB) III oommunication with 

___ ___ (by ____ __ ) (I. Radio; 2. Wire; 
3. Vil!ual). 

M: Meee'g'llln______ ZKA I have (or _n _n hu) ( ____ __ ) mep.gro 
(numeral indicating number of me ..... er 
may be 'ollowed by 0, P, or D to indicate 
precedence other than routine) for yciu 
(or ______ ). 

Z KW Of what precedence and to whom are your 
me· Mgmf 

Z: MI800Uaneous __ ___ Z Z B Negative, no, not. 
Z Z C Affirmative, Yell. 

c. Use.-(1) As an illustration of the use of procedure signals, 
consider ZMW, meaning: "Of what precedence- and to whom are 
your messages?" (Messages are given precedence according to their 
relative importance and urgency as designated by the originll.tor.) 
Station LB might ask station LA: 

LA V LB ZIIW AlL 
• 

to whkh, in the event thll.t stll.tion LA ha.s no mCSSlI.ges whll.U1oevt'r on 
hand to transmit, LA would reply : 

LB v LA ZKA ZERO AR 
ZERO is used in the above rll.tber than NONE to avoid the possibility 
of the receiving operll.tor'a mista.king NONE for ONE. 

(2) Procedure signals are the only authorized means other than 
regulll.r messages for conversations between operll.tors. If procedur6 
signals II.re found to be inadequate, the chief operator or chief of a 

t , 26 .11<..,., ' . 
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station may authorize the transmission of meseeges relating to the 
conduct of communications. 

86. Tenninattnr tranuni IOn8.-80me sort of terminating sign 
is necessary to indicate when the transmitting station cedes the air 
to the· receiving station. Thc following examples illustrate the nPES 
of various procedure signs whieb are employed for the purpose. 

a. A1f: "End oj tranamiuwn."-This has the meaning, "I am 
through with this transmission, you may respond if a response is in 
order or necessary." E:mmple: 

LA V LB ZJlW Ali 
LB expects a reply to his query and so terminates his transmission 
with AI[ For &T. additional example: . 

LA V LB Ali 
Station LB has called up station LA wi.th the intention of sending 
LA something and now anticipatell a "go ahead" sign from LA before 
proceeding. Without the An on the end, LA is not -sure whether 
LB has juSt paused briefly in bie transmitting or is definitely standing 
by waiting for LA to reply. The use of the An removes this uncer-
tainty. 

b. K: "Go ahuul, tmnamit."---One station LA, baviLg been in-
formed that another station, LB, haa something to transmit to LA 
advises LB to prpceed by means of the terminating sign K, which 
means "Go ahead, transmit." LB might have advised LA of his 
desire to transmit something to LA by stating: 

LA V LB ZJlA ON. AB 
LA prepares his meseege form in anticipation of receiving a meseege 
from LB and transmits : 

LD V LA It 

that is, LA says to LB, in effect: "Go ahead, transmit. I am ready 
to copy." 

When a receipt ·is required, a transmission will end with K. This 
applies mainly to regular mtwl&ges, but it may also apply to any special 
instructions in the form of procedure signs or signals fOr whieb the 
transmitting station wants receipts as a matter of record or informa_ 
tion. For example, station CB desires station RU', last message 
varified and repeated, and also desires a receipt for this request itself: 

BU V CD It 

RU receipts simply: 
CB V BU :a. 

As soon as the messege is verified, RU calls CB back and repeats the 
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me Fpage as requested. Examples of the uee of K with me888ges will 
be found in sections VIII, IX, and X. When a receipt is not required, 
a transmjeejon will cnd with XR or some other appropriate terminating 
.>gn. 

t. VA: "Finixh".- VJ.. is employed-
(1) To terminate a transmission to which an fldmowledgment or 

reply is prohibited or Dot expected, or: 
(2) To indicate to the receiving station that henceforth until some 

future time, the transmitting station will no lonl/:er be in communica-
tion with the receiving station, 88, for instance, should the tr&nemittinll' 
station he closing down to displace to a new position, or closing down 
until the next regular operating schedule, or leaving the net (by 
shifting frequency ) to operate with a station in another net. 

d. Other procedure signs which may be employed for tenninatinll' 
transmissions are B, which means" More to follow"; C, "Affirmative. 
Correct"; IMI, "QuClltion mark"; N, "Not received. Negative" ; 
R "Receipt"· J "Verify and repeat'" Y "Acknowledge" Various " . " . 
examples of the uees of these procedure eigne occur in the text of this 
manual. 

86. Correction of error.- When an error ie made in transmission, 
he transmitting operator immediately makes the "error" sign 
EEEEEEEE), then repeats the last word, group, or procedure sign 
r signal which wss correctly made and continues with the transJni&.. 

.ion. Example: 
LA U BBBBBBBB LA V LB AR 

37. RepetitionB.--a. of transmUrion.-A request for a 
repetition of a complete transmission is made by sending IMI. Thus: 

LA V LB illI AD. 

In response to the above request station LA would repeat its entire 
previous transmissio.n. 

In this case rm is a little message meaning "Please repeat the 
INlt transmission", and it therefore requires a separate terminating 
sign. mt is a terminating sign by itself when it is used as a ques-
tion mark after some other procedure sign or signal, to give it an 
interrogatory meaning, 8.8 in paragraph 4& andj. 

b. of dijJlcult portWn.-Im mBy also be used to indicau, 
that the transmitting operator is about to repeat a difficult portion to 
insure the correct reeeption by the receiving operator. Example: 
LA V LB BT BODY OP VISCAY 
A ZULANGA IllI VI8CAY A ZULANGA FOUND 

tOUP X _ 
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38. Questions for self.review.-The student should answer each 
of the following questions as a test of his understanding of the lesson. 

a. How does one sLation contact another? 
b. How many times may each sLation's call sign be transmitted in 

a call-up? 
c. What action would you Lake if a station failed to answer your 

initial call-up? 
d. What is a collective call-up? 
c. What is a multiple call·up? 
j. In what order is a multiple call·up answered? 
g. If a called station failed to answer a 'collective call-up in its 

proper turn how long should the next called sLation in order wait 
before answering? 

k. The meaning of the procedure signal ZMA is givl'<n as: "I have 
(or - has) - mesS9.ges (numeral indicating the number of 
messages may be followed by 0, P, or D to indicate. precedence other 
than routine) for you (or )." Of the blanks provided in the 
stated meaning of ZMA, the first and third are inclosed in parentheses 
whereas the second is not. What is the significance of this usage of 
parentheses? 

i. How would you request a repetition of a complete transmission 
which you had missed? 

j. In a m(lssage made up of code 'groups, which you are about to 
transmit, one group is SEIS, conceivably difficult kl roceive on 
account of the succession of dots involved. How might you make 
your transmission to 8.8IIist the receiving operator on this difficult 
group\' 

Ie. Correct th<' followillK tl'llllsmiss;olls: 
(1) LA LA LA V LB LD "' ..... 1 LB LB LB A. 
(st) LA LA LA V LB LD BBBBB LB LB LB AB. 
(3) LA LB 70 V LC XX 
(.) NOW IS THE TIMI BBBBBBBE TIllE 70B. ALL 

OOOD liEN 
(6) ZOA LB 3 LA 
(6) ZOD ZZB LA LO 

39. Sample quiz.-The following is a suggestion for a quiz cover-
ing the principles enWlciated in lesson I. Sample quizzes are not 
illustrated in this manual for any of the succeeding lessons, the writ-
ings of these quizzes being left to tJle instrucklr. The instructor is cau-
tioned to examine quiz questions carefully to avoid ambiguities. Hav-
ing an &8BiEtant take the quiz before it is submitted to the students 
will often serve to bring out any unsuspect.ed defects in \.he quiz. 

.11<"", 
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Quiz on opera4ioo lust:m I 
Directions to tbe student: Fill in all spaces. Print plainly. 

Assume that you are the operator at station I.A. 
I. You wish to ask LB of what precedence and to whom are his 

messages. Show your transmission to LB. 

2. You intend to transmit the following. 
L B V L A . 

However, you accidentally makE" LR instead of LA in the actual 
transmiSsion. Show your complete tranam..issioll to LB including the 
orror and its correction . 

• 

3. Assume that CD did not receive your transmission of qUl;lstioll 2. 
Show how he would request a repetition. 
------- --_._----- ----_._ --- ----- --- _._-- -_._--- -- -- --- ---- _ .. 

4. Using a multiple call-up, indicate how you would request LB, 
LE, LD , and LC to inform you if they are in communi.cation with 
BZ hy wire. 
---- --- ---- ----- -_._---- ------------- -- ------ ----- -- -------_. 

5. Show the replies of the individual stations in the proper order 
o your request. of question 4. Assume that LE and LB are not in 
nre communication with BZ hut that LD is; LC has just developed 
,ransnUtter 'trouble and is unable to reply by radio. Indicate the 

.)ccurronce and the duration of any extended pauses. 
-------- ------- ---- ---------- -- ----------------- ------- --_._ . 
-------------------------------------- ---- -- ----------- ---- _. 
----- ------- ------------------------- ----- ----- ------------_. 
---------- ------- --- --- ---- ---- ---- ----- ----- -------- -- ---- _. 

40. Operation ezerci.ae.-a. DirecWm.s to tlu studenl.- The net 
consists of three stations, LA, LB, and Le. The collective call sign 
which includes all three stations of the net is ABC. For simplicity 
any repeated group may be recorded once with a superscript to indi-
cate the number of times the group was actually transmitted. Thus 

LA LA LA V LB LB LB AS 
may be recorded as 

LAI V LBI AB. 
Execute the following communications in the orde.r listed, recording 
every transmission (including JOur own) directly on the log sheet. 

b. Eurcises.- (l) Station LA will call up station LB and ask if LB 
bas any messages for LA. 

(2) Station LB w:iJ1 answer station LA, and state that he has no 
messages for LA. 

80 Or •.•. 1< .. 
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(3) Station LA. will eaJ..l up station LC and ask if W ha.e any mes-
sages for LA. 

(4) Station LC will answer station LA and state that be bas no 
mE PBges for LA. 

(5) Station LA will call up stations LB and LC using II multiple 
c8.u-up and ask if they are in wire communication with station BA. 

(6) Stations LB and LC will answer in the proper order, LB AnSWer-
ing in the affirmative, LC in the negative. 

Requut tk in8tructor w c4eck the lvg at thu poim before continuing 

(7) LB will call up LC and a.sk if LC has any messages for LB. 
(8) LC will BJlswer LB and state that he has no mCl!,egcs for LB. 
(9) LB will call up LA and ask if LA h8.8 any mcssAges (or LB. 
(10) LA will answer LB and state that be has no mCflSBgcs for LB. 
(ll ) LB will eaI.l up LC and" LA using the collective call s.ign 

688igned to the net and ask them if they are in radio communication 
with FG. 

(12) LC and LA will answer in the proper order, LC answering 
in the affirmative._ LA in the negative. 

&quut tAt instructor to cMck tJu log at thiB point be fort continuing 

(13) LC will call. up LA and ask if LA has any messages for LC. 
(14) LA will answer LC and state that he has no messages for Le. 
(15) LC will call up LB and ask if LB haa any meeeages for Le. 
(16) LB will answer LC and state that he has no meae&ge8 for Le. 
(17) LC will call up LA and LB using the net call a.nd ask if LA 

and LB are in communication with FG. 
(18) LA and LB will answer in the proper order. LA stating that. 

he is not in communication with FG, and LB stating that. ho is in 
communication with FG by wire. 

SECTION VI 
RADIOTELEGRAPH PROCEDURE LESSON II, READ-

ABILITY, THE STATION LOG 

'-" RMd"bility n .• _. n n n. _. _. n __ • n n __ n. __ nnn n n n . _. n. _. . .. 4. 
Siena! and interlenlnce t tnlngtM __ _ •• _ •• ••• _. _____ •• • • _. _ ••• ____ • _. _ _ _ 42 
Tee\ t lgn.'-•• __ ••• _ ••• ___ • _'. _. _ •••••.• _. _________ • _ •• _. _ •••• _ .____ __ _ 43 
The IIt.atiou 108. _____ __________ __ ._ _ _ _ _ _ __ _ _ ____ __ __ __ __ _ __ ______ ___ _ 44. 
Time 1I0tatiODll •• _______ ____ ____ __ _______ _________ __ ._ . _. _. __ •• _ ____ _ 45 
PIO(l&dure eigne . _. _____ n n n _ n n n ___ n n __ u . _. n n. __ • • n n ._ . _. 46 
P!oooJUnl e;ignal$n u _ u u'_ u _ nnn _ n. _nu. _ u ___ u. ____ u _ .unn 47 
QlI&Rione for eelt-nlvle"' ____ __ _____ ____ ____ ___ __ •• • _. ___ • • __ ___ . _ __ __ _ 48 
Operatinu ___ _______ _____ ____ __ . • _ •• • _. _. __ • ••• ___ __ _____ __ __ 49 
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41. Beadability.----tt.. RtadaMlilv seak.-It is of intereflt to a 
mitting operator to know the" readability" of his signal at the receiving 
station. By" readability" is meant an eetimate of the ease with which 
the receiving operator can make intelligent copy. This estimatt 
depends partly upon the relative strength of the desired versus tbt 
.undesired (int.erierenee, static, inherent receiver noise, etc.) signal and 
parUy upon the capahilitios of the receiving operator. A numerical 
scale of readability has been adopted as follows: 

(1 ) Unreadable. 
(2) Poor hut readable; make plain language messages through twiCf, 

code unreadable. 
(3) Fair; readable; plain la.nguage once slowly, make code rneepeges 

through twice. 
(4) Good; readable; plain language or code once. 
(5) Perfectly readable. • 
b. ReqtU8t fin' readaMJ:ily.- An operator may request 8. readabili ty 

report by the use of the procedure signal ZSG. Thus: 
LA V Lli ZIIG AB 

LB might reply: 
L B V LA Z II B. A Ii (RMd-bl1ity 4) 

Since ZSO mea.ns "What is my readability?", it is not nec-Tsary 
for LA to fill in the first blank in the meaning of ZSB, "I ca.n recein 
--- Readability", 88 this would merely be a repetition 01 
LB's own call. Tbis is an exception to the rule tbat all blanks in Z 
sib'1lalS not in parentheses be filled . Howllver, note the full UBe 01 
ZSB in case LB a.sks LA abollt a th ird st.a.tion, LC. 

LA V LB Z8A LC AB 

LA would 
LB V LA Z8B LC 4 AB 

c. &cha1lge lif -Ope/"lI-loJ"S may rxdll\ugc· readability 
reports without mutual on first establishing communication 
with each other. Suppose station LA ha.s heard station LB trans-
mitting to station LC. LA, noting that LB's signal is perfectly 
readable, transmits II. report of this readability on his initial caJl.up 
of station LB. 

LB V LA Z IIBD AB 

The AR with which LA concludes his transmi88ion indica.tes that ht 
expects a. readability report from LB. LB then replies: 

LA V LB Z 8B4 AB 
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d. CMnge of rtGdGbility.- ln the event of any change of readability 
laOOr in the day, _ a readability report so indicating is promptly trans-
mitted. Tbus, suppose that while LB is infomling LA that hl' hu 
a message for [..A, an inw.rfflring station caUSeR LB's readability at 
LA to drop from", to 3. LA might sllnd: 

LB v LA Z8B3 Jt 

LB would comply by transmitting all coded groups twice and all plain 
language once slowly, continuing in this maruUlJ" until advised by I...A 
of any further change in readability. 

fl. Ohafl{/fl of rwdability dtU to frr.quency 8hif1.- In tbf'. event of a 
readability drop caused by some drift or accidenta.J. shift in a trans-
mitter's frequency , the procedure for OOITl'eting the frequency to 
obtain better readability it< illustrated in thl' following: 

L A V L B Z P 0 'A.. (Your frequency UI too hiJh.) 
M 

LA V LB Z.O 16 AlL (Yourfrequlmcyl816kilocyclNtoo hip.) 

Station LA adjusts his transmitter to restore his frequenoy to the 
proper value and then asks: 

LB V LA Z PX (How doellmy frequency cbeek7) 

To which LB might reply: 
L A V L B Z • If Z 8 B.f. A 11. (Your rrequeney I.t correei. Read· 

abUity ,000.) 

42. 8lcnaland interfeten09 8trenctba.-8trength of signals and 
of interference may be exprcasoo by the use of procedure signs S 
and W, respectively, together with an appropriate numeral aooording 
to the following scale: 

Very weak; hardly audible.... ... .......... . . . . .. . .... 1 
Moderately weak. ... . .. . .. ......................... . 2 
Medium strong .... • •. ..................... __ . __ ... _ 3 
Moderately strong •........ ......... . ... .... _........ . .( 
Strong . .... . ......... ... ... . _ .. .... ..... _. ____ .. _. 5 

LB m·ight report to LA: 
LA v LB Z8B.f. W8 PO lit 

meaning "readability good ; medium strong interference from lltation 
FG." 

43. Teet .lgna1e:- If one station has difficulty tuning in another's 
signals, the first station may request, by the use of the procedure 

• 
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signal ZFD, that the second station send a series of V's (the standard 
test signsl): 

LA V LB 
LB V LA 
LA V LB 

ZPD IR 
V V V V 

AR 
v ." 

Or if LB wiflbed t-o tuntl in LA 011 s different frequency, say 4210 
kilooycles, LB might request: 

LA V LB ZPD fl110 AR 

(Numcra1s, not words, are used to indicate frequencies and frequency 
deviations in proot'dure signals.) 

44. The station log.--a.. Log maierial.-Tbe station log is the 
radio operator's diary. A reasonable rule to follow in selecting ma-
terial to be entered in the log is to enter sufficient information to 
enable 8. repls.cement operator to carry on at any point merely by 
reference to the log. In case of doubt as to whether or not an item is 
important enough to record , it is generally well to record it. What 
appears to be inconsequential at one time may develop to be of 
genuine importance later. However, the keeping of the log must 
delay the handling of traffic. The log always includes, among other 
things, such data as-

(1) Nsmes of operators on duty. 
(2) Times of opening &lid closing of station. 
(3) Causes of delays in traffic. 
(4) ' Frequency adjustments and changes. 
(5) Unusual occurences, such as procedure violations. 
b. Recorc/ing.- Log items are a matter of semipermnnent record. I 

Items are entered in the log immedmtely following the occurenC('. of I 

the incidents being reported , or as soon thereafter &8 the 
situation permits. Entries are not erased. Any neceBBary Chsl1gCS 
are made by drawing a line through the origin&l statement and indi-
cating the changed v(':rsion alongside or nearby. 

c. Sttuknt log.- During ths initial instruction phase and until 
advised to the contrary by the instructor, the student will enter tbt 
five minimum essentials listed in a above and will continue to record 
in the log evl'ry trflJlBmission in the n(':t with tho single exception tbat 
a transmitted message may be in<licated in tbo log by a notation 
"Sent mag" or "Repeated msg", instead of including the entw 
transmitted message in the log. Tbe original copy of the message on I 

the message blank delivered to the operator hom the (simulated) 
message center will be considerf'd adequate rooord of a transmittOO 
messn.ge. However, any rocoived message, regardless of whether it 
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COl I esponds to an original tnmsmil!8ion or to a repeat, is copied 
(',ompletely in the log. 

d. Logjor trained opuator.-The amount of detail to be entered in 
the log may vary with the state of training of the student. As 
training proglHSes to a point wheu the student is able to handle 
traffic without close supervision , the entries in the log may be reduced 
to simply the five minimum essentials listed in a above. A typical 
log for an experienced operator is shown in figuu 10. 

Per8O'lUll Bign.-ln the column mo.rked "operator". in the log 
shown in figure 10, each letter designates an operator and is known as 
tha.t operator's" personal sign". Each operator at a station has a 
distinguishing personal sign of one or two letters (not necessarily his 
initials) with which to identify himself in the station records. This 
personal sign is never transmitted. 

46. Time notatioDa.--a. In Anny radio opera.tions, time nota.. 
tions in logs and elsewhere 11.1"6 in the usual system, the new 
day starting at midnight. Except for midnight and nOOD, which 
are spelled out MIDNIGHT and NOON respectively, time groups 
are always designated by numerals. 600A is used to indicate 6:00 
A. M ., 512P for 5:12 P. M. zae 733P means, "Call me again at 
7:33 P . M." . 

b. In joint Army and Navy communications, time is explfXJtJad in 
t.he clock system and is transmitted as a group of four figures. 
The firBt two digits represent the hours from midnight and the last 
two the minutes past the hour. Thus, 6:00 A. M. in the ordinary 
12·hour system becomes 0600; 7:43 P . M. is 1943. 

46. Procedure a!gns.--a. R: "Reuip'."-R is used to mean 
"receipt" of a preceding transmission, particularly one ending in K. 
For example, LA, having just received a mESsage from LB, transmits: 

LB V LA. B 
As a simple acknowledgment of reeeipt, R may be used alone, 88 
above. However, the terminating K may be necessary, &8 in b 
below. R may also be followed by VA, when, for instance, a receiving 
station acknowledges receipt of instructions from the net control 
station to close down station. Example: 

LA V LB ZWA. B: 
LB V LA. B VA. 

b. B: tojoUow."- B is used to terminate a transmission when 
the transmitting operator wishes to indicate- that there is more to 
follow. 

LA. V LB hh h •• (meeuge) B 

8li 0.. '"' I< " 
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When B is used along this way, the receiving operator knows that he 
must prepare another mEFBagE! form, and the transmitting operawr 
paU868 for a seoond or two to allow the nOO:'Peary time. 

H etation LB desil"88 a receipt for the first Dlepsage before proeeeding 
with t·he next one, he should send: 
L A V L B ______ B It (more to foUo .... ; roeelpt for tbis 

one fil1lt) 

H he received the mOll8sge Pl'Opcrly , and is ready for the next 0116, 

LA should tnlol1smit: 
L B V LAB. It (mefJflage reooived; go ahOftd with one) 

c. SupJ>08l' that LA has transmitted a messAge to LB, and dunn!! 
the sending LB's transmitter breaks down. On next contaeting LU, 
LA might ask: 

LB V LA B. IlII 
meaning "Did you re<'cive my last mess&g>97" to wbich, if LB had 
received the message, LB would reply: 

LA V LB B. 
d. N: "Not in c above, LB had not received 

message, LB would reply: 
L A V L B Jl It (Not received; 1110 ahead) 

e. AS: is used to menn, "Wait, and stand by for 
further communication." Example: 

LA V LB AB. 
LA may require a few sceonds perhaps to locate a fl"88h mEPsegEI form . 
or possibly to replace a lead in a pencil. LA sends: 

LB V LA AS 
LB does not answer but stands by tuned in to LA awtliting further I 

inatructions by LA. The procedure sign AS is transmitted once every 
30 seconds until LA is ready for LB to transmit. LA then sends: 

][ 

and LB proceeds. 
f. IMI: "Reptat. Q1ustion mark."-To request repetitIOn of ' 

doubtful or missed parts of a message, study the eX&lllples in para-
graph 68. 

t , 86 Or. . 11<"", 
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IMI may be used to t't>qlU'St v('rifi<'l1tion of doubtful reooption, 
without nWl'SSru'ily askillj.! for rop('!,ition. For 8tation LA 
questions his from LB of tho wonl HANSE I1f[.('r LAROW: 

LB V LA LAROW BANS. IM1 

U this is correct, the rt'ply is: 

L.6. V LB C 
n.n is eepeciauy useful 88 a meeDS of enabling a procedure signal 

to be read 88 a qU6IItion in C886 the desired question is not listed; IMI 
is simply placed after the signal whose meaning is to be changed to the 
interrogative sense, Care must be taken that the Signe.l80 constructed 
will not be interpreted wrongly at the receiving atation. Likewiae, 
the procedure signal ZZB may be put in front of another procedure 
signal to give it a negative meanu1g, The following examples mow 
some of the potI8ibilities: 

"I have been calling you on 2980 kc."-ZCE 2980 
you been ce.lling me on 2980 kc.?"- ZCE 2980 tm 

"I have not been ce.lling you on 2980 kc."- ZZB ZCE 2980 
"Ml1.ke preliminary call-up before tran8nUtting trll.ffic."-ZCL 
"Shall 1 make preliminary ee.ll·I1P before transmitting traffic?"-

ZCL IMI 
" Do not make preliminary ce.n·up Jxoforc tranamitLing trll.ffic."-

ZZB ZCL 
g, XE: Separa.tm- aign,-Just 1\8 punctul1.tion marks are usOO. to IW't 

off portion8 of a sentencl'l for clarity, 110 the 8l'1para.tor sign, XE, may 
be uBed to" punctuate" and cla!'ify a transmission, The transmission 
illustrated in paragraph 42 might better have been: 

LB V LA ZSB4 :xi ws PO Ai: 
h, wt oj proudure sigm.- Th08e procMiure aigns which aNI intro-

duced in this lesson are tabulated below for oonvenil'nce in reference 
and study. 
ProeedUl'e l ip; M_"" 

.6.s •••. •• .•••••• _ .. . . ... ...... Wal'. 
B .............. _ .... _ .. _._ .. _. More to follow . 

• IlIl I ............ u .. . ........ Repeat. Que.tion mark, 
N • • . _._ •• u .......... .... ..... Not received. Nqat.ive. Eltempted. 
. ... _ _ • • _ .... u _ ............ u Receipt. Routine. 
S ••••• • _ ••• _ ••••. • _ •••••••.•• _ Signal 8trength. 
W _. _ .. _. ____ • _. ___ ••• __ •• ____ _ Interference. 
::t I ......... .. n. u_ .. _n __ • _. Slant (j) or separator. 

• 87 0.. '"' I< " 
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(1) Station LA will ask the other stations of the net (collectively) 
for 8. report on the signal strength and readftbility of station LA. 

(2) Stations LB and LC will answer in proper tum. LB will 
inform LC that his signals are moderately strong but that his reada-
bility is poor. LC will inform LA that his signals are moderately 
weak but perfectly readable. 

(3) LB will request a report on his frequency by LA. 
(4) LA will inform LB that his frequency in ten kilocycles too low. 
(S) LB will simulate adjustment of tr8.Il8mitter to correct the 

frequency and ask LA to check the frequency again. 
(6) LA will inform LB that his frequency is now correct, readability 

good. 
(7) LA will direct LC to send a series of V's. 
(S) LC will comply. 
(9) LA will inform LC that his frequency is five kilocycles too high. 
( 10) LC will simulate transmitter adjustment and request frequency 

check from LA. 
(11 ) LA will inform LC that his frequency is now correct, reada.-

bility excellent. 
( 12) LC will inform LA that he has two mesSAges for LA. 
(13) LA will request LC to repeat his last transmission. 
(14) LC will comply. 
(15) LA will direct LC to send the messages. 
(16) LC will ask LA if he (LC) should send at a speed of ten worn 

per minute. 
(17) LA will tell LC: "Yes." 
(I8) LA will ask LB is he is in radio communication with FO. 
(19) LB will tell LA to wait. 
(20) LB will ca.ll FG. (No reply from FO.) 
(21) LB will ca.l.1 FG again. (No reply from FO.) 
(22) LB will inform LA that LB is not in J"fL<lio communication 

with FG. 
(23) Using the net eall-up LA will direct LB and LC to call LA 

again at 8:30 P ,M. on 3900 kilocycles. 
(24) LB and LC will acknowledge LA's order. 
h. 8wsequent aerci8u.-The instructor will check the logs at this 

point. After the instructor has done so , the operator originally at 
station LA will take over station LB, the operator at station LB 
proceeding to LC and the one at LC going to LA. With this new 
arrangement of operators, repeat the communications listed in 
a(l) througb (24) above. 

. 9 .11<"", 
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SECTION VII 

RADIOTELEGRAPH PROCEDURE LESSON IJI, 
TACTICAL RADIO NETS ........ Organi ... tlon of t.etle.i radio nete_ _ __ _ _ _ _ __ _ _ _ _ _ _ _ __ __ _ _ _ __ __ __ __ __ ___ 50 

Eilt&bIi8hing a net ______ _____ __ _________ ___________ ________ ___ •• _ ___ 51 
Leaving the net; internet traffie ___________ ___ ____ _ ._ ___ ____ __ ___ _____ _ 6f 
Directed net. ___________________ .. _. ___________ ____ _____ ._ __ __ _ __ _ __ 63 
Silence restrietion ____ • _. ______ ________ ____ • _______ . _ _ _ _ _ _ _ _ _ _ __ __ _ __ S4 
t;iOlling the net _______________ __________ • _ __ __ __ __ ___ _ _ _ _ _ ___ _ _ _ __ _ __ 55 
Prooedure _ _ _ _ _ _ _ _ _ _ _ __ ___ __ __ __ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ ___ ___ 56 
Queetiolloll for 8e1f-revle ... ____ _ _ __ __ __ __ ___ _ __ _ _ _ _ _ ____ _ _ _ _ _ __ _ _ ___ __ __ _ 
Opo'!ration exereiMl . _ _ __ _ _ _ _ _ __ __ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _ _ __ ___ __ ___ !IIi 

60. Orpniution of taotica1 UAlO nete.- Field radio stations 
are grouped into separate neta of a few stations each_ All operations 

IWf 
NO 

VN(NCSJ 

O · 
LIt 

N4f 
LO 

NY 

normally are confined to communications within the individual nets. 
For purposes of administration , one station, generally the one which is 
located at the bighest headquarters, is appointed net control station 
(NOS) with authority to diract tbe net in the oontrol of radio com-
munication. All other stations of the net a.re referred to as seoondary 
stations_ A scheme of tactical radio nets showing net oontrol stations 
IIJld the normal traffic channels is shown in figure 12. The two statioDS 
with the same call sign, LA, are two distinct stations located at the 
same headquarters. One operates in the net SX on the (requency 
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&!I8igned to the net SX, and the other opcrates in the n{'.t VW on that 
net's frequency . The two stations are far enough apart, hoth in 
frequency separation and in physical distance, so as not to 
with each other; and yet they are located close enough together to he 
cooperath'e in that each can serve 88 a relay station for internet 
traffic. 

U. Eatab&bJnr a net.----a. UN, LA, DM, and VK are stations in 
net SX (figure 12). The net is apout to go into operation in a tactical 
situation. The operators are informed of their call signs and th(·ir 
frequent-'Y and of the time when complete communication within the 
net is expected. They know .. hat UN is to be the NCB. This in· 
formation, together with other pertinent instructions, appears in 
signal operation instructions issued to the units concerned . 

b. LA, on complet.ing the installation of his station, listens on the 
assigned net frequency. Hearing nothing, LA calls; 

8X v LA ZOg Alt 
• LA repeats the oall·up once shortly afwTWard, and agnin at intervals 

as prescribed in paragraph 
8X V LA ZOg Alt 
8X 8X 8X V LA LA LA ZOg Alt 

At this point UN has just completed his installation, and, listening 
on the assigned net frequency , hears LA 's call.up. UN answers; 

LA V UN Z SBf ZOg U Alt 

U means "I am the NOS." And the complew transmission impli('!S 
"Give me a readability report." LA answers: 

UN V LA ZSB& 'lA"a. 

During thc above intercommunication DM, completing his llllWIft..-
tion and listening on the assigned net frequl'ncy, oVfll"bears UN ami 
I.A working together. He waits for them to complete their trans· 
missionll and then calls; • 

UN V DX Z SBf Zag Alt 

UN replies, presuming DM's frNJ.uency to he too high: 
DX V UN ·ZPO Alt 

DM makes the necessary adjust.ments Rnd transmits: 
UN V DX ZPK AB. 

UN ropliM; 
DK V UN ZPN Z8Bf ZWO LA U E 

Or. ,",I< " 
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zwo means: ''The following statioIl8 (in addition to UN and DM) 
are in the net: LA." UN concludes with K because he wa.nta a 
rect'ipt for the transmitted infonnation. OM complies: 

UN V DK 11. 

DM now calls LA to exchange readabilities . 
LA V DX ZBBli AB. 
DX V LA Z8B4 AB. 

VK, completing his installation several minutes later, listens on the 
assigned frequency but hears no signals being transmitted at the time. 
He o,:lIs: 

8X V VJ[. ZGQ A.B. 
UN answers, assuming VK's frequency to be low: 

VK V UN ZPP A.D. 
VK adjusts his transmittor and continues: 

UN V VB: ZPX "A'R' 
UN roplies: 

VB: V UN ZPN Z8Bli ZWG LA DX U ' Z8G Xi 
VK answers: 

UN V VI Z8B4 AB. 
VK, now knowing that LA and OM also are in the net, calls thCSf' 

stations to exchange rea.dabilitics: 
LA V VE AR 
Vl[ V LA Z 8B4 AR 
LA V VE Z 8D3 AR 
DX V VE AR 
VE V DX Z 8Bli AR 
DX V VX Z BBli AR 

It is to be noted that UN has caused LA, OM, and VK to adjust 
their transmitters until all three stations came in at the same 
dial on UN's receiver. Now in order to insure that hi'! (UN's) 
signals come in at the same place as the other stations' signals OD 
any of the other receivers, UN ca1l.s up one station, say LA, and 
requests: 

LA V UN ZPX AB. 

LA checks his receiver dial setting against th e position whem hr 
receives OM and VK, and, preswning that UN's indicated frequency 
is high, advises UN accordingly: 

UN V LA ZPO AB. 
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UN adjusU! his transrtaitter to confonn and sends: 
LA V UN Z:FK AB 

LA replies: 
UN V LA Z:FN Z8B4 AB 

The four stations arc now in communication with each other and 
are ready to exchange traffic. 

c. In establishing the net, in ease the regular NCB is late in reporting 
in, the first station entering the net acts as NCS and so informs the 
other stations by m eaDS of the procedure signal ZGD. The use U is 
confined to the regularly appointed NCS. 

52. Leaving the net ; internet traftic.----a. Whenever the NCS 
withdraws from the net, he appoints a substitute to act in his absence: 
LA V UN ZGB THIBTY KIN ZGB X (Take over NCB 

dutie. for ao minutee.. I am leaving the net.) 

". 
LA V UN ZGB TRIRTY KIN ZGB LB 8890 X 

(Take OVe!' NCB duties for ao minutes. 1 am leavinl! 'to I)OIllmunieate with LB 
on 3890 kilocyles.) 

LA acknowledges: 
UN V LA B VA 

A secondary station which wishes to le&ve the net to tranlImit a 
message to " station in another net must first report to the NCS of 
its own net, indicating the station with which it intends to communi-
c.a.t.e. Thus: 

UN V VI ZGB PI AB 

Further, any station calling a station in another net must report in 
to the NCS of the net being entered, and then finally report out again 
at the conclusion of the transaction of thc internet traffic: 

KD V V][ ZGO ZlIA ONE PX AB 
VX V KD X 
PX V VX AB 
V][ V PX Z SB4 I[ 

PX V VI[ Z BB4 xl (meA8age) X 
VI[ V PX B VA 
liD V VX ZGB AB 

VK reenters his own net just as he did upon initially en tering the 
net. He exchanges read abilities with all other stations in the net and 
adjusta his frequency in accordance with UN's directioDs, 

b. In the C&.'l8 of VK baving traffic for OA (see fig, 12), this could be 
handled in a fashion similar to that in a above, or, if desired, VK could 
here make use of the relay services of LA. 

Or. ,",I< ;; '.' 
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C. Tht' only exception pcnnittOO to tile 'proeMUr(l dl'8Crihffi in 
II and b above for tli(' (lXChalll!t'. of ink-met t raffic is in til(' handling of 

nu'fl."'ges .. Three arr dispatched in any ('xpooicnt mannrr. 
through direct call-up it pra.clicahlc, to insure the fastest transmission 
possibl". 

'is. Directed net.- IC operation of the net ;8 not progressing 
8Ill..ootbly. as, {or instancc, if two etations are monopolizing !-he nel 
frequf'!ncy by continued transmissions, prev('nting the flow of other 
traffic in the net, tbe NOS may exerci&e close control by ordering a 
directed net: 

.x V UII' ZGT 0 •• ZXW E 
The K indicates that UN wante a receipt of the dirrot.oo-net order, 

as Wf'lI &8 a report of the traffic on hand . The secondary stations 
answer: x. -"" v 

UK V DK • ZKA Z •• O 
LA • ZK. TWO DK X. o II' .: VJ[ All 

(Two routiue for DM; one routine for VK) 
UK V VI • ZKA TH ••• LA AB 

UN diroots: 
L A V U If I (Send all traffic "'"hlch you reported) 

As long as tbe nC't is dircctffi, each station I"<'ports t.o the NCS as it 
acquires new traffic t.o transmit and then awaits direction from tbf 
NCS before procooding, except that immNiiatcly upon rcct'ipt of an 
urp:t'nt from bis rneeeage eenwr, thr O})(,rat.or will break in 
on any transmiMion, I':XCl'pt tbe transmi88ion of anothl'r ml'll-

and cll'ar thl': urp:cnt traffic directly t.o thl' station of dt'Stination 
WiUlout pN'liminary permission of the NCS. To restore the net t.o 
free opel"ation the NCS tran8lllitB: 

ax v UN ZGT TWO X 
This is rC'cC'iptC'd for in the regular ordt'r by the sroondary statiollll" 

M. Silence J'8IItriction.-As a oontrol measure, or for other rea-
sons, the NCS may silenee an individual station of the net (or the 
whole net) by addrcesing tbe silence procedure sign, sent five times 
to that station (or to the whole net): 

DX v UN SM ax "HMX' BK EX •• 
HM transmitted fivl': times and followed by a procedure sign desig-
nating a class of traffic means: "Cell.!\e all transmission except fOl 
class of traffic indkll.tNt." 

DX v UN 'Hr.x. ax UK ux ux 0 •• 

t , .. 
0.." 11< "" 
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five timeR means: "Silence restriction removed." 
nor no is ('ver receipted for. 

M. OlOOnC the net.- The NCB orders the closing of the net by 
usc of the procedure signal ZWA: 

IX V UN ZWA lt 

The use of K indicates that UN wanf8 the net stations to receipt for 
tIIC instructions to close the net. . 

The secondary stations receipt in order: 
UN v D)[ :a VI 
UN V LA :a VI 
UN V VB: :a Vi 

H. Procedure _tenala.- The following procedure signals with 
their meAnings should be memorized. 

G: Net ZGB 

zoe 

ZOD 

ZOQ 
ZO" 

ZOT 
T: Time and tr.n .... I Z T 

mi.ion •. 
W: 8t&Uol1ll.......... ZWA 

ZWO 

Take over radio ,uard or net control for 
(until ). 

Are you (or I. ) r.dio lIu.rd or net 
control ,tation for ( Oil kc.) . 
(III tbe-.d bla.Dt IDdla1t ellt>er Del .. Illlpl .... 

, I&tloll..u alp.) 
I am (or --- is) radio ,uard or net COD-

trol .tation for (00 kc.). 
Station report. into net. 
Station leavN net temporarily (or for· -==::; 

houn) (to oommunicate with - ) 
(will be on ke.) . 

Net i8 (l. Directed; 2. Free). 
'J'nnlllIlit only urgent or priority m_p. 

CI.:.e or l!eCure (or dlreet to cloee or 
eeeure) your (hie) etaUon or w.tch (on 
-- ke.). 

FolJowin, station •• re keeping w.tch on 
---· ke. (or are in net). 

&7. Queetiolll for Mlf-review.- Refer to figure 12 in conjunction 
with thcee questions. 

a. PX is the fint stat·ion to be set up in the netH 0 , M 0 is 
and FY is the last. Indicate all transmissions in order of occurence 
in eetablishing the net. Presume all signals ZSB4 and frequencies 
correct. 

b. Repeat the above for the c&8e of FY's frequency being high, the 
others being correct. 

Or •.•. 1< .. 
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e. What station acta .. NCS until the NOS report. into the net.? 
d. HY wishes to leave his net to communicate with VK. Show all 

transmissions in order of OCCUlTCDce involved in HY's exchange of 
tra.ffi.e with VK and ultimate return to the original net. 

t. What information does each station furnish the NCS in compli-
ILIlOO with an order from the NCS for a directed net? 

68. Operation exercile.---a. First eurciu.-Tbe net consistB of 
three stations, FY, PX, and MD, with net c&l.J. sign HO. MD is the 
NCS. Proper acknowledgment will be made for all transmissions 
whenover appropriate in the operations below. Readabilitiea will bc 
exchanged and frequencies adjusted &8 nooessa.ry each time a new 
station enters the net. 

(1 ) The NOS will open a free net. 
(2) Secondary stations will repert. into the net in order of call signs. 
(3) PX will r eport. out of the net to transmit a message to OA. 
(4) The NCS will report out of the net temporarily. 
(5) PX will report back into the net. 
(6) The NCS will return to the net. 
(7) The NCS will order a directed net. 
(8) The NCS will impose the silence restriction upon PX. 
(9) The NCS will close the net. 
b. SWBtq'lU11t eztreiBu.- The instructor will ('.heck the logs at. this 

)Oint. After the logs have been checked, repeat· operatiollB a(l) 
brough (9) above with FY acting as NCS and MD being one of the 
econdary stations. 

SECTION VIII 

RADIOTELEGRAPH PROCEDURE LESSON IV, THE 
ABBREVIATED FORM MFSSAGE 

l'arqrapll 
Fono of m_agfL •.• _ . • . __ ______ • _____ ••••• _. __ ._._._ •• _._.. .. 69 
ClMelfice.tioD of meP'gM_h.nnnhnnnn. nnnn_huu nn.n •• &0 
Identlfl.eation of mee$'geennn .•. • n •.• . • . • . •• . 61 
Retranemr.lon and epeeiaJ operating iJllltruet ioUB .••••••••••••••••••• _ •• _ 62 
TnDemitt ing m agee in atringa_ . • n n nn. n .• n _uunnn n n.u u 63 
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58. IPorm of lneSBage.---a. tkneraJ..-Arrny radio menssgea are of 
two types. One, a "streamlined" style designed for epeed in trane-
mission of tactical messages, is known &8 the "abbreviated form". 
Its Il8t1 is required within divisions and by smaller units and in all 
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communications involving air elements. 'The other type of message, 
known as the "nonnal fonn", is designed for use by hea.dquarters 
above division. In addition to a difference in the fonn of the two 
types of messages, there is some difference in the procedure for 
dling them. This lesson ill devoted principally to the abbreviated 
form messAge and its handling. The nonnal form mC3S B ge is treated 
in section X. 

b. Abbrwiatedfcmn.- The following is an example of an abbreviated 
form message with its various components labeled: 

Retnwsmi8810ll Special operating 
Call inatrucUoD6 iutruCtiOll1 Cllli&lIcatioll Break 

• • 
LA V LB T XL V J'X G o BT 

HeadiTlf 
Time of origiu Tenninating IIigIl 

• • DPC4 ALPX DGYB " • 
Text 

The retransmission instructions to LA, viz., T KL V FX, are inter-
preted: "Transmit the following to KL from FX." 'The specia' 
operating instruction G means" Repeat back". The claesifica.tion ( 
me8Il8 "Urgent". The complete message above extends from tho 
call to the time of origin, inclusive. If, for instance, it is requestel 
that the message be repeated, everything shown above is repeated . 

80. Ole'tdftcation of menaegee.-Abbreviated form messages are 
designated as either urgent or routine; there are no other classifica.-
tions. An urgent message carries the classification procedure sign 
o in the heading. No classification designation is carried on routine 
messages. An urgent message is given utmost precedence, never 
being delayed except for the transmission of other urgent traffic. 
The handling of routine traffic is interrupted in order to transmit an 
urgent message. 

8!. Identification of me9!agee.- The station of origin and the 
time of origin serve to identify a message for any future reference. 
The meaaoge in paragraph 59b may be referred w as FX 923A or, 
if the station of origin is understood, simply as 923A. To illustrate 
abbreviatad form message identification by atation and time: One 
station might ask another, FX923A R 1M1, meaning "Have you 
received the message which originatad at FX at 923A 1" 

82. Retransmission and fJpecial operating lnatructiona.-
Retransmission and special operating instructions do not appear .on 
every messoge transmitted. 

.11<"", 
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(J. RNaving me8ldgO.-The shown in p&ra.graph 596 illlls-
t.ratM the sper.ial opt'rat.ing instruetioDs required for directing the 
",lay of a mESsage. Thr. station in a relay chain which fin&1ly for-
wards the to the station of destination obviously omit8 the 
procedllr"e sijrn T which moans "Retransmit". Thus when LA (or-
waros the Conn mew age shown in paragraph 5% to the 
addl68Jl(l('., KL. LA transmits: 

XL V LA xl XL V FX 0 0 iT 
DPO", ALPX DOTB 933.6. ]I: 

It may 80 that in receiving the me p8ge from LB, LA mlS8e6 
the group DOYR and then for some reason (po!I8ibly faded signals) 
is unable to contact LB again at that time for a repeat request. 
LA does not delay the relaying of the mesaage on acoount of thill 
mi88IDg group. but transmits as follows to KL: 

XL v LA xi XL v PI 0 0 BT 
DPC4 ALPX A ... K 

The AX signifies tht a group is mi88ing at this place in the mEBs'g"-
All 800n 88 possible LA obtains the miMing group from LB &nd P'UIlII 
it on to KL. If the text of the m688age under discu88ion were included 
in a routine mEssage transmitted from FX directly to KL, with no 
special operating instructions, the m688age would ap.pear: 

XL V FX BT DPC4 ALPX DOYB X 
b. Repeat back.- -(l ) To definitely insure correct reception, the 

7ansmitting operator of the message illustrated in paragraph 696 
as ordered a repeat back by use of the prooodure sign G.' LA 

back to LB R8 follows : 
LB V LA xi LA V LB T XL V FX 
o 0 BT DPC.f. ALPX DOYB 993A AlL 

LB underscores each group repeated back correctly and acknowledges: 
L A V LBO (Correct) 

Or, if this is the only or last message sent by LB: 
LA V LB C VA 

The original message is not considered 8S properly received until the 
transmitting operator sends this C. When repeating back or cor-
recting repeat backs, each group is sent only once, notwithst&nding 
that each group may have been sent twice in the original transmission. 
Any relayed mooeege bearing the instructions G is repeated b .... k by 

t , 48 .11<"", 
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each receiving station which handles the message. The mll8Sflgc 
illust.rated in paragraph 5gb advanccs in the order FX-LB-LA- KL. 
LB repeats it ba.ck to FX on receiving it from FX; LA repeats it 
ha.ck to LB all receiving it from LB; and KL repeats it back to LA 
on roociving it from LA. . 

(2) An oporator may a repeat back of any previously sent 
IUt'688g0 by transmitting G together with proper identification of 
the IUt:s8ag'e. Thus : 
NA V NB 
NB V NA 
NA V NV 

o 71SA AD. 
XE NA V NB BT VUBO ABYZ 71SA AD. 
C 

83. Tranamitting mellPr611 in Itrings.- Wben radio communi-
cation is good, it frequen tly fll.Cllitatcs tht, handling of for olle 
stat·ion to send severeJ. manges to ,mother without interruption. 
The receiving station might request WD THREE: "Tra.nsmit your 
messages in strings of three." The tra.nsmitting station separates 
the mcssag('s with the. sign In I : 
LA V LB BT TMBT LTHJ 9S0P AR LA V LB BT 
LDFX OD.ZY 9.1P AD. LA V LB BT LOUX 
9UP ][ 

When the receiving operator hea1'8 the K he knows the string is fin-
ished and that he is expected to receipt for the mCflseges. The re-
ceiving station acknowledges. 

L B V LA B. "SOP xi "up XB 9.ep Ali 

84. Oop}'inc and lerrioinr.-a. Copying.- Typewritten copy is , 
made either five or ten groupe to the line; penciled copy , five groups 
to the line. The receiving operator does not copy the complete caD 
in a mess'ge 88 it is tra.nsmitted, but records only the ce.11 sign of the 
transmitting station. This infonne:tion, toget-her with retransmission 
and specie.! operating instructions a.nd the message claseifieation, is 
entered on the message blank at the top near the word "Message." 
Figure 13 show8 the receiving operator's origine.! copy of ths mEBs.ge 
corresponding to t-ht'_ followmg transmission: 

LA V LB T KL V YX 0 0 BT 
NB13 CD OOXDB PADUL KIJBY 
NAMIB LA.DO PRYNO CAJIN ZBDBL 
DOPIN AWKNJ 967A X 

' Tilt> _1111...- . Wloa -..111 allow 16 ..... !>do .. a m ,& Mal 111 .U1..... AU operalora .. W 
_ dcubtc u.IJ dIoIIt PO' Iod la ........ 1bt.1 ... , urpIIl \raIfIc m. f be eared. 

.11<"", 
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NAMIH LAEDG CAJIN ZEDBL 
DOFIN AWENJ gS7A 

CO'S'''' 2 £ " : £00' I '£ Ph 

722-___ - __ w.,. 
TL -2187 

", ... ""'onm £l!'fof!Zl. 

The receiving operator copies all messages in duplicate. Tbe 
first line of the text is copied on the line below the line beginning with 
the word "To." Succeeding lines of text are copied on alt.em&u 
lines ot the moesage form to enable handling personnel to read tbt 
text more easily. Unless otherwise specified in the Lext of the mes-
sage, the writer and the addrC8@8e are indicated by the ca.ll a4ms 01 
the sttt.tion of origin and the station of final receipt and are the com· 
manding offi{',(lra of the unita which these stations serve. The 
group of the text, NRl3, is a numher group whicb is composed of the 
two letters NR and the number which the writer assigned to the 
mcssage 88 a means for his future idl'ntmcation of the meseege. 
This number mayor may not appear on mresn.goe in either tht 
ahbreviated or normal form. The blank {ollowing "No" on the 
meeeage form ;s for usc with the normal form ml'SS&ge only and is 
properly filled with a serial number Dssigned by the radio station of 
origin &rid serves as a me&rls of future identification of the m8888g! 
for that radio station. The blank following "Date" on the mesop,ee 
· ... rm is for use with the normal form msss8ge only and is filled wi th 
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the date 01 the day on which the message was filed with the message 
center. This date when inserted as part of the heading of a IJ.ormal 
form message is spelled out; for example, "Fifteenth," and the month 
and year are not written on the blank containing the message. Tho 
blank following "To" is reserved for use of thc message center , as 
8J'C also the bla.nks following " Time filed ," " Msg Cen No," and" How 
sent" at the top of the message form. 

b. ReceMfI!/ operator" 'ennce.- The notation l015A X is called tho 
receiving operator's " service." X is the receiving operator's personal 
sign. l015A is the time the message was receipted for by the receiving 
operator, that is, the time tit which the message was considered 8B 

completely and correctly received. The receiving operator encirolee 
his scrnce 88 shown in figure 13 to ·indicate definitely that the service 
ia not part of the text. 

c. Trammitting operator', 8ervice.- Tbe transmitting operator serv-
ieee his copy of the message by entering the time of receipt and his 
personal eign at the bottom of the message. In addition he indicates 
the station to which the message was sent, in the event that this 
infonnatioD it not already DOted on the manege blank. Many 
operators perform this service with one hand while operating the key 
with the other. 

86. Requeeta for :repetitiona.-a. UBf! oj IMI.- The manner in 
which 8. receiving sta.tion requests repeats for all or parts of a message 
ia given below. Consider the original transmission to have been: 
B02 v OA 0 BT DP'04 XP8T ROYX ACZU PVLN 

PXGZ QBBD BJ'OW 610P x 
Should BC2 desire" repetition of the entire message, he transmits: 

CA V B02 IiiI All. 

CA then repeats the entire message. Had BC2 missed any portioll 
. of the heading, he must request Il. repetition of the entire heading: 

OA V B02 IMI AB iT AB. (Repeat all befote BT.) 

To which CA replies: 
BCII V OA XB BOil V OA 0 BT AB. 

Thia transmission includes' the nT itself, as well as everything before 
the BT. For any other repeat requests, BC2 makes judicious use of 
AB (all before), AA (all after), WA (word after), and OR (text group 
number). For example, desiring 8. repeat of the time of origin, BC2 
might have transmitted either of the following: 

c'&' v BOil IMI WA BJ'OW AB. 

" CA V Boa IXI AA BJ'OW AB. 
0. •.•. 1< .. 
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Kespc>ns!S to the above request.. would be respectively: 
Bei v eA BlOW fllOP A. 
BOSIL V OA BlOW fl10P A. 

Note that in each case the originating station repeata the last group 
received correctly as well as that portion requested. For a repeti-
tion of all between DFC4 and FVLN, the request is lUI follows: 

CA V BCII iilt DPC4 TO PVLN ABO 

CA replies: 
BOil V eA DPC4 XPIT lLOYK AOZU ]l'VLN AlL 

Note that the originating station repeats the correctly received end 
groupe as well as intervening portions requested. It is poeeible that 
a group to which reference is made appears elsewhere in the "me text, 
Consider the following tr&n8mieeion: 
008 V KY9 B T OBSERVER GUNNER AND PIWT OF ENEMY 

80MBER CAPTURED AND BEING HELD PENDING ARRIVAL OF 
INTERPRETER 067 A J[ 

Having miSBed everything after OF, the fifth word of the text, 003 
requests: 

KY9 V OG3 filf AA PI LOT AlL 

Had 003 requested simply 1MI AA OF, MY9 would not have 
known whether to begin his repeat. with OF ENEMY or with OF 
[NTERPRETER. In a message with a long text a particular group 
!"eferred to by t.he receiving operator might be difficult lor tbe trans-

r mitting operator to locate readily. In such a case repetitions are 
facilitated by numbering the text groupe in sequence and referring 
to any particular group by both ita number ftnd the group itself. For 
exftmple, Im AA OR19 ADQC requesU! a. repetition of all groupe 
alter ADQC, ADQC being group number 19; or IMi ORI9 ADQC 
TO SUMC requests a repetition of all between ADQC, which 
is number 19, ftnd SUMC. Whenever the receiving operator is uncer-
tain ol the ordinal number of a group, lUI is the case il he has missed 
an unknown number of preceding groupe, it will be necessary to refer 
to the g-roliP alone without number &II WIUI done above with SUMC: 
iMl ADQC TO SUMC. 

b. Break-in operalion.- Break.in operation, in which the receiving 
operator may interrupt the transmitting operator at any time, is 
authorized, and its use will be explained later. However, since break-
in operation is not possible with many types of field radio equipment, 
all requeets lor repetitions during this preliminary trainjng period 
will be conducted &8 indicated in a above. 
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88. Procedure lligna and procedure .icnala.---a. Prwedure ftgn.. 
Procedun .,'l7n M ta"ing 

A A ________ • ____ __ . ____ ________ _________ All after. 
A B ___ ___ • •• _____ • _____ • ___ • ___ • _ • ______ All before. 
JI T ____ ________ ___ ___ ___ _____ • ___ . _. ___ _ Break. 
C _______ ________ ___ __ __ ____ __ • ______ • __ • Affinnative. COI'!1!lCt. 
0 _____________ ___ ____ • .. _. ___________ -.- back. 
G]I. ________ ___ _____ ____ ______ __ • ______ • _ Group. 
0 ___ ___________ __ ______________ • ________ Urgent. 
T ______ . _____________ ______ _____________ Tranani" ( to). 
W A _____ _ . _ • ________ . ___________ ______ __ Word after. 

O. Proudure Bignah. 

C1 .... fI_a M ..... h ... 

0, OperaUD.( __ ___ ZOD TunllDlit your m"'''I!Ie& in ,trinp or _____ . 
ZOO [ !JOing to tranllDll t my mee!'gN ;. 

etrinp of ____ _ .. 

87. Queetionll for In the trllJlsmi88ion shown 
below indicate the following: message, text, time of origin, call, special 
operating instructions, retrs.nsmission instructions, break, heading: 
station of origin, station of destination, s.nd terminating procadun: 

• ' .... 
J'K V PO T XL V PO 0 0 BT ATTACK AT OllO:l , 

SgOA K 

O. How does the transmitting operator inclicate that a message iR 
urgent? Routine? 

c. In the mU!&g6 shown in question a above, if JK had mi886d the 
word ATTACK, bow would he request II. repetition to obtain this 
word? How would he request a repetition of the operating instruc-
tions? Of the complete text? 

d. With reference to a G me8sege should the eervice time be that at 
which the originating etation transmita K , that at which the receiv-
ing station completes the repeat back, or that at which the originating 
station transmita C? Why? 

e. What procedure 8ign is ueed to eep&rate m(SpageB sent in stringer 
f. Show the receiving operator's acknowledgment lor reception of 

the following three mnegea sent in a IItring: 121OA, 121SA, 1222A. 
g. How ms.ny groupe are printed per line in reception? 
/t.. Why is tile t.ext of the mesllsge copied on alternate lines! 
i. Doee a receiving operator record anything on the line of the 

mees'gs blank marked "To"? Why? 

0.. '"' I< " 
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When the message is delivered to the addressee, he is infonned that 
an acknowledgment is requested. The addressee, after he ha.e re-
ceived and understood the message, notifies his meseage cent.e.r that 
the meseage is to be e.cknowledged. Wllen JK is 80 informed, he 
transmits: 

I' G V J'lt 0 iT I' 0 1080.6. 1046.6. It 

The above acknowledgment is II. regule.r message. 1045A ie the time of 
origin of the mOORe.ge; in other words, it is the time of the e.cknowledg-
m ent by the addressee. The text of the acknowledgment mC89ge, 
viz., FG 1030A 1045A, meane: "The mes89ge which was originated 
at FG at 10:30 A. M . has been acknowledged by the addressee at. 
10:45 A. M ." An operator receiving such a.n acknowledgment. for-
wards the acknowledgment m(Msge to his message center jU8t. 8.8 he 
h68 copied it. The mooesge center interpolates its text to read : 
YOUR MESSAGE OF 10:30 A, M, HEREBY ACKNOWLEDGED. 
The signature on the above message is that 01 the commanding officer 
01 the tact.ical unit to which JK belongs; the addressee is the com-
manding officer of the lacticallUlit to which FG belongs; and the ult.i· 
mate recipient is the individual who wrote the original messsge wbicl 
is being acknowledged, The e.clmowledgment ca.rries the same classi· 
ficat.ion 88 the original meseBge. An original urgent messsge receivB8 
ILD urgent a.clmowledgment; an original routine mensege, a routine 
acknowledgment. 

70. Oheck with originating mEuage cantero- In case a re-
ceived message appears incoherent when docoded , a check with the 
station from which the message was received may be directed by the 
mESsage center of the receiving station. Having been directed to 
obtain such a check, the radio operator of the receiving station employs 
the procedure nignal ZMX: " Verify the messs.ge or portion thereof 
indicated with your message center (communication office) and 
tra.nsmit correct version." EF, having receipted for an abbreviated 
form me ' sage with a time group 1130A from DO, later is requested by 
his (EF'e) moossge center to secure a check and repetition of a portion 
of the message, EF transmits: 
DD V BI' ZIIX DD 1180.6. NVOWB TO .6.PDWT It 

DO transmits: 
BY V DD a 

And then DO reCers this questionable portion to his messsge center for 
check. DD'e messege center loca.tes the error in the original encoding 

Or. ,.,1< .. 
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and gives the correct version to the radio operator, who trans-
mits: 
liP v DD C DD 1130A NUOWH WIGSO ZLAYS 

APDWT ][ 

C DD 1130A melm!! :" The following is the corn'ct version of a portion 
of a mESsege originated at DD at 11 :30 A. M." In reply to a requ('IIt 
for a check and repeat of the complete meuege, DD would transmit.: 
liP V DD 0 liP V DD BT NB7., OD lI'trGWH '111080 . 
ZLAY8 APDWT ZOTQB ITBQW aLUKlf 118,A ][ 

In this laet transmission a referenee to the station and the time of origin 
preceding the mHsege is unnecesaary, since. thie information appears in 
the m(3sege. Rf!queeta for check of specific portions of a message are 
made in a manner colTesponding to that for which requesk 
for ordinary repetitions, using ZMX in the former c'Pe where is 
used in the latter. Thus, whereas a repetition of the complete text 
of a meage is requested by transmitting 1m AA nT, a check of " 
text by a me8B e ge center ie requested by transmitting ZMX AA BT. 

71. Veri1lcation by the writer.- Tbe add.lEESee may direct that 
all, or a P8.l"t., of the cont.en\:.ll of a mCEEge be verified by the wriwr. 
EF, having received an abbreviated form messsge from DD with a 
t.ime group 1130A, later is direct.ed by the addITeeee at. EF's to 
secure a verifica.t.ion and repet.ition of a portion of the me88 e ge. EF 
t.rs.nsmi ts : 

DD V liP J DD 1130A HIKO TO BAPV 

DD transmite: 
liP V DD B-

And then DD's message center refers this (jul'St-ionahIA port,ion 
, erly dAcodl'd) to the originator for vf\riAcation . The verified ori"inal 

or fIoltered version is transmitted: 
lI7 V DD C DD 1180A KIKO DANY KA8U' 8Al"V 

C DD 1130A means: "The following is the correct version of a portion 
of a originated at DD at II :30 A. M ." The procedure is 
tirely analogous to that used for ch('cking errors within the signal 
network, replacing ZMX with J. 

72. Oorrection initiated by orlcinating atation.- It is possible 
that an originating st8.t.ion may detect an error in a meB29ge previously 
t.ransmitted, and for which a receipt haa already been obtained. For 
!,.)(ample, consider that EF haa t.ransmitted aa a part. of a metuge: 
NUGWH NOZIQ LPURT APDWT. EF some time later discoven 

t , tie Or. .11<"", 
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that the groups NOZIQ LPllRT am incorrect and ShOllid have been 
WIGSO ZLAYS. I<;}<' Inmflmi t.'1: 
DD V BP ecce BF USOA NlJ'GWa WIGSO ZLAY8 

APDWT X 

including the overlapping groups NUGWH and APDWT which were 
previously sent correctly. This means til DO: "Herewith a correct 
portion of a message originated EF at 11 :30 A. M. Correct the 
message accordingly." The four C's serve til direct definitely the re-
ceiving operator's attention til the fact that the transmission following 
is a correction originated. by the transmitting station. 

73. Tralllmitting to a ailent station.- A atation whose trans-
mitter is inoperative C&ll receive messages by radio but must 8.C-
knowledge receipt of the mcssage by other signal means if such are 
available. To increase a silent station's chancee of receiving a radio 
mE BS'ge intended for it, the message is generally transmitted twice. 

a. "1'" fMtlwd.--One way of transmitting to a station when a 
radio reply is forbidden or impossible is the direct, or "F", method . 
F means "Do not tranemit. Do not answer." The transmitting 
station sends all calls, groups, procedure signs, with the exception of 
V, twice, and tenninates with VA. 
Example: 
DB DB V DA DA F P BT BT VOBlJ' VOBlJ' 1236P 

1236P VA VA 

b. Intercept m,t/lf>d.- A sllComJ mElthorl is the "inwre6pt" or " I" 
mElthod. By prem'fll.llg6IJlElllt, mel\sages whose COlltenlir arc intElnded 
for a silent sLation can be hetwtlen two regulurl.v 
stations. For example, EF mi!!.'ht l-mJllllllil, a IllfAsage \.0 RO. Thfl 
ffifJBage center o.t EO, on dN'o(ling t.he m_ngfl, lel\111s from its 0011-
tentll that it is intended for A. third stlltion, EH, 1\ml EO tnkes no 
further action on the messR!!.'e. EH , however, geta the message by 
"eavesdropping" when it is transmitted from EF til EG. In this wny 
the enemy may be kept in ignorance of the exisLance of a station at 
EH at least until such time as EH begins transmitting. To assist 
EH's reception of messages hy I·he intercept method, those messages 
which are intended for EH may be confined til the G messages in the 
net. In this way EH bas two opportunities for copying each message, 
once when it is first transmitted and a second time when it is repeated 
back. Further, EH is not obligated til copy and decode all the 
mESsages in the net, but only the G mEe8Bge8. 

74. lie 'ces of u:ecution.- The procedure sign IX transmitted 
just before the liT sign means: "The mEBsage following is a prepara-

67 0.-. ,",I< " 
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wry command and is not w be acted upon until the execute sign is 
received ." Examplt\: 

)If A VBI' I X B T .o\TTACK eSOA It 

This mEEE&ge means: "Prepa.re w attack. A signal of execution will 
follow shortly." The message is acknowledged: 

.:r V If A B 

Then, until the signal of execution is no transmissions 
whataoever will be made in the net other than such 1&8 pertain directJy 
to the preparawry order just issued, for example, a revoking oroer 
by EF or the signal of execution itself. The signal of execution is 
rx followed by a five second dash: 

N A V B :r I X 1i-ee<:ond dwh. 

This message is not acknowledged. In the event that there may not 
be sufficient time intervening between the preparawry order and the 
signal of execution w pennit a receipt for the former, EF concludes 
the preparawry order with AS inlIt.ead of with K: 

NA V BJI' IX BT ATTACK 6S0A A8 

NA does not receipt hut awaits the next transmission from EF. 
student should practice making five second dashes. Individuals who 
have not definiUlly trained themselves to perceive time intervals 
usually have a surprisingly poor concept of the duration of seconds.) 

71i. Break-.in operation.-If the radio equipment in the net is of 
a type permitting break-in operation, one station may interrupt 
nother by making long dashes. To illustrate: BC, while receiving 
message from EF, misses the group after ABYZ. BC transmits & 

of long dashes until EF stops, at which time Be transmits: 
ABYZ It 

EF resumes his transmission with the group ABYZ: 
ABYZ BZXY CDWX 6S0A It 

If BC encounters wmporary inwrference which blankets EF's signals, 
making reception impossible, BC trnnsmitg a series of long dashes 
until EF stops, at which time Be transmits: 

AS 

Be repeats AS every 30 seconds until the interference has suffi· 
ciently subsided and then directs that EF continue from the last 
group which Be has correctly received, say ZYNO, by transmitting: 

ZYNO It 
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78. Prooedurelligna and proceduredgnala.-a. Procedure kigM. 
Procedure mgn: M .... "", 

J' _. __ . __ _ . _________ ____ ._._ . . .. . Do not tralUlllllt. Do not aneWl;lr. 
I I . _. _. _________________ . ____ .. Ezeeuie to follow. 
Z .... __ ______________ ______ • ____ Verify and repeat. 
Y . _ •. __ _ • __ _ • __ ...... _. _. ______ • Acknowledge. 
I I 6-eeoond daeh ... _________ ._. E;o:ecute. 

b. Procedure rigool8. M._ 
M: Mee .. ger H h . .. h h h ZlilI Check the meesage o r portion thereof 

Indicated with your wee9 'II:e oonter 
(oommunication offioo) and traTlllDllt 
oorrect veniol!. 

77. QueatioDJI for aelf-review.--a.. How does a transmitting 
operator indicate to the receiving operator that the writer of a message 
desires a personal acknowledgment from the addressee? 

b. If at 7 :25 A. M. the addressee acknowledges an abbreviated form 
ml'spege BC2 711A, show the messagl' of acknowledgment which is 
actually tr&nsmitted. 

t. What procodure ilignal is used to request a check with the 
message center of origin? 

d. Show the transmission sent to the station of origin from BC2 
to obtain the writer's verification on an abbreviated form message 
BCI 515A. 

e. Show the transmissi.on from the station of origin to BC2 to 
indicate that the writer of an abbreviated form mCA-"age BOI 329A 
verifies the group after HIHO as DANY. 

/ . EF baa sent the foHowing mes .. age to Be: 

B (l V B P B T ADVANCE TO CONEWAGO X 

A few minutes later EF's message center discovers that the word TO 
in the above message should have been ON and directs EF to correct 
the mess .. .ge. Show EF's transmission to BC. 

g. How is an F mCll8age terminated? Why? 
h. What. is the principal advantage of tho intcrc('.pt mothod over 

the F mothod for transmi88ion to a silent station? Give one advan-
tage of the F method over the intercept method . 

i. How is tho following transmi88ion intcrpretOO : 

LA V LB II iT FIRE MIDNIGHT X 

j . Do stations report into tbe net anew in the event of a change of 
call signs durin&' net operation? 

- - •• .11<"", 
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78. Operation exercile.- Radio stations in this exercise are thOIlf' 
of thr.4th Infantry of tbt, 2£1, Rnd 3d BattalioHs,4th Infantry. 
Thr. 2d Battalion stn.tion is a sillmt station. Stut\cmt operators 
&88igned to these unite will rl;\fer to thc signal opt'ration instructions 
!Ihown in FM 24- 5 for their call signs. Consider the date as Decem-
ber I, 1938. (If FM 24- 5 is not available, the inst·rllctor will supply 
each student with some fonn of signal operation instructiolls.) ThE' 
instructor will prescribe the traffic to be handlod and will order cht'Cks, 
verifications, acknowledgments, and corrections as desired. Mcsso,g'e1I 
of execution will be included. 

SI:CTlON X 

RADIOTELEGRAPH PROCEDURE LESSON VI, THE 
NORMAL FORM MESSAGE ........ Variation from ahbrevlated form ___________ ___ __ . _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ 79 

"'orm of the ml.'JlOC'ase . ____ __ n __ _ ___ _ n n ___ n n n _ n _ _ n __ n ______ . ' _ SO 
Group count. _ ... _. _ . .. _. __ . __ _ n ________ _ _____ n ___________ •• _ _ • •• _ 81 
RtatloD-to-<Itation Illeri.1 number n nn n n n _ n n" _____ .. ___ ___ ... _ .. _ 82 
Operator'. number "heet. . _____ ____________ __ __ • ___________ __ • _. ____ ._ 83 
Traffic check. ___ .• __ .. __ • ______ ________ _________ • ____ . _____ . _ .• . •. _ _ 84 
TranMliMiofUI relating to traffio handlinl': _ n __ n n _ n __ • ______ ___ .. __ ___ 85 
Procedure ligna .Dd procedure lil':n&I,, ___________ ___ __ n _______ __ . .. _.n 86 
:)lInatlona for eelf_re\·ie,,·. ___ _ ... _" _ .. .. __ .. ___ n n ____ .. __ .. _ " . _ .... 87 
)pe .... tion sxercu.e. _. _. __ . __ • _ • ••••• ____ • ___ • __ n _____ •• _ • • __ _ +. n. _ 88 

, 
79. Variation from abbreviated. form.-a. Gt1Ural.- The no .... 

mal fonn mcssage differs from the abbreviated form mt'IR"age princi-
pally in th&t the fonner includce t.he &dditionBl features of a text 
group count (total number of groups in the text), & 
serial number, and a date in the heading. A further distinction is in 
the cle.ssifieations of the mCS8IlgCS. Abbreviated fonn me88&ges arl' 
clft88ified simply as either urgent (0 ) or routine, whereas nonnal 
fonn mezeges are divided into four groups: urgent (0), priority (P), 
routine, and defcrred (D ), in descending order of precedence. Hall-
dling of the two forms of mCAA9ges, differs in certain details. These 
differences are illustrated in this leeson. 

h. Prutdtftu oj handling.- (l ) Urgent moosages (0) are tran .. 
mitted inunediawly upon receipt except when conununieation in-
volving another urgent rne88age is being carriod on. Thus, the 
tra.nsmiseion of a deferred, routine, or priority message is internlpte<i 
(or the tranBmi88ion of an urgent me-ssege. 

, " 
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(2) Priority menges (P) are sent in the order received but before 
such routine or defen-ed me8RRgeS as may be waiting to be sent. The 
transmission of a mosage usually is not interrupted to send a prior-
ity mPEage. 

(3) Routine mc ' sages are sent in the order received but before such 
deferred messages as may be waiting to be sent. The transmi88ion of 
a deferred is not intel'l'Upted to send a routine mcpage. 

(4) The deferred classification (D) is used for those messages whose 
delivery to an addHmc may be delayed until the beginning of office 
hours on the morning following the day on which they are filed. 
Although deferred mtW'ages are sent ordinarily after routine mPO'ages, 
they must be' delivered by the beginning of office hours, whicb means 
'·bat under some circumstances they must be sent ahead of routine 
messages. However, 110 deferred message is sent ahead of a priority 
meeaage. 

61 Or'\>! .11<"", 
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81. Group count.-Any connected group of tranemitUKi charac-
ters in the text is counted as one group, each operator being careful to 
preserve the manner of separating groups as they are originally writ-
ten. Thus if an originator of a mt'SSage chooses to write TWENTY 
ONE (two words), this expression should reach the addressee as 
TWENTY ONE (two"Words) and not aa TWENTYONE (one word) 
Obviously, considerable care must be exercised in both transmission 
and reception to maintain the separations between groups aa they 
properly occur. Examples: 
Group: 001''1t!!d (I#-

DG8F. ____ _____________ ___________ . ___ Oue word 
DG 8F ____ _______ _____________ _____ . . _ Two words 
630A _____________ . ________ _________ ___ One word 
NR14_. _. ______ . ___ . ________ . ________ . One word 
NEWYORK __________ . _____ __ ____ ____ . One word 
NEW YORK . ___ . __ __ __ __ . ___________ . Two worde 

Thirty-fint iefTHIRTY FIRST_. __ ___ ___________ . ___ Two word8 
lent either 1 THIRTYFIRST _. __ . ____ __ . ______ . _. __ One word 

82. Station-to-atation aerial number.- Tbe station-to-station 
serial number is the normal form message identification. E02 V 
B03 NR2 in the heading of the meeeage of paragrapb 80 meane "mes-
sage number 2 from B03 to &02." BC3 assigns a number 1 to th, 
first message of the radio day which this station transmits to E02, I 

number 2 to the second message it transmits to E02, etc. Further. 
B03 assigns a number 1 to the first message of the radio day which 
it transmits to AKI , a number 2 to the second message it transmits 
to AKI, etc. With the number and the station to which the mooeage 
is sent., B03 uniquely identifies each message it transmits. In a 
similar manner in its records of received messages, BOa identifies each 
message it receives as the third for the radio day from E02 or the 
6fth from Bel, etc. If it is desired to send the same mes?age to two 
or more stationfl simultaneously, fl separa.te station-to-sl.a.tion serial 
numher is included in the beading for each individual station in tbe 
following manner; 
ORa OBa v ABS IE ORIil NBS IE NBS OXII 

FOURTBBNTH BT VUBO ABYZ BCXY CDWX 
801P :It 

The station-to-station serial number chs.nges as a passes 
through the various links of a relay system. Each station traI:.smitting 
tbe message assigns it a number appropriate to that station's own 
records. In referring to a message of some preceding date, the date is 
included along with the serial nwnber, as NR7 TWENTYFIRST. 

63 " UN IV[RlfTY Of CALIfORNIA 
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83. Operator'. number sheet.-Reeords of me8llages bandled 
are kept on the op('l'atol"s number sheet. A sa.mple number 
sheet is shown in figure 14. EntriCII af6 mlldo accoruing to t he instruc· 
tions printed at the lep of the number sheet . A line dn,wn through 

.. , .... .. , c. ............ _- SI ........ cc la . , STA"" A-V 
OPERATOR'S NUMBER SHEET L: • .::. .... ...... =.::.--r·· "r' .. Ir ........ u ....... " ...... , 1<_. ' . .... 100_ .. c ........ u, 

• ..' .. .. __ ...... _. I ' '''' r.._ • • ok ol .. -. 

, 
-Q • • • • • • • • • , 

• • • • • • • • • • • • • , , , 
• • • • • • • • • , , , 
• • • • • , 
• • • • • • • • • , 
• • • • • • • , , , 
• • • • • • • , 

• • • , 
• • • • • • • • • • • • • • • • • • • • • • • • • 
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numbers inrucat-e& a group of messAges sent in a string. Th .. 
operator's servicing time for the string is that shown opposite the 
last number of the series. If it develops that through some oversight 
one number has been omitted in the numbering of messages to or 
from a particular station, for example, if five consecutively transmitted 
me88'ges had carried the numbers I , 2, 3, 5, 6, respectively, the operator 
detecting the error enters the notation BLANK, plus his personal 

in the space on the number sheet corresponding to this missing 
number and notifies the other station concerned to do the same. If 
two mesaagea are through error assigned the same serial number, the 
11 umber bearing the lateSt filing time is &88igned the next half number 
above. For example, if two messages have been given the number 8, 
t.he meMage with the more "recent filing time is given the number 
The other station concerned is notified to do the same. 

84. Traflle ohack.- At the end of the radio day or just prior to 
I.he closing of the lIeL, each station checks traffic with each other 
station in the net. The use of the procedure sign ZNI facilitates the 
traffic check. ZNI means: "Prior to closing station records, last 
message transmitted to you (or to ) wasmesBage number ; 
last message 'received from you (or from him) was message numbel 

.tt The NOS first checks traffic wit·h the secondary station. 
Using the net call sign, FGG, the NOS (NP) transmits: 
PGG V NP ZNI XI:)I[8 TWO XI: PIVlI: xl QI: ZBRO , 

XI: ZlI:RO :lfl BZ 8 .IX Xli: ZI:BO ABO , 
This indicates that the last measage NP has sent to MS is NR2, th.· 
last received from MS, NR5; NP has handled no traffic with QE; anll 
his last mesppge sent to RJ was NR6, with none rC'C('ived from RJ. 
PrMluming their records are in agreement, lobe secondary stations 
reply: 

NP V )(8 C 
NP V QlI: C 

H .P V ]I. J" C 

If, however, QE's Ilumber sheet shows one message received by QE 
from NP and nOne trllJlsmitt.«i by QE to NP, QE would so state: 

NP V QS ZNI ZI:]l.O XE ONE AB 

If, on rechecking, NP observes that t.his is correct, he tl"8'lsmits to QE: 
g. v NP c 

Otherwise the two stations make an dlort to rectify the ('rror by using 
any of a aeries of pl'ocedure signals, ZNA to ZNl , providrd for thi!l 
purpose. After the NOS has completed his t·raffic check with all 

• 
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secondary at&tions, the next atation in alphabetical or numerical order 
of calliligna will oof'ck traffic with the remaining ItatioDe, etc., until 
every atation m the net hu cheeked traffic with every other st&tion in 
the net. 

86. Tran.mJ IODa relatinC to tra1llc bandl1nr.--a. DftM-
tiom from abbrmat4d form proudure,-RepetitioDa, veri· 
ficatiOIl8, acknowledgment., and other tr&nami"ioDJI relating to tm 
signal system are h&ndled in the seme manner for normal form 
me88'gee 88 for abbreviated form me o'ges with the one principal 
difference that normal form men"ges are 1'eferred to by aerial num,*r 
(and date i.f necessary) whereM abbreviated fonn me egee arr 
referred to by station of origin and ti.m.8 of origin. .AJ an example of 
normal form identification practiee consider the verification requa-t: 

V OD8 J •• 8 K 
Thill transmission means : "Secure verification of EF5'a message num· 
ber 3 to ODa ." The a.cknowledgment mt'ss&ge In answer to the abon 
verification request is a further example: 

CD8 V BI"I! N:a8 SEVENTH BT N:al0 Gaop ]I: 

In the case of a llonnal Conn meaaega which has p'ssed througb relay 
c.bsnnels IUld hBS suffered the accompanying serial number changes, 
it may be advisable in the interest of clarity to diecard the u..sual 
nonn&l form identification by number and to reft'r to the me ' " g-e by 
station of origin and time of origin (ae if! done with abbreviated fonn 
messages). Thus a message which bas reached the addressee through 
intermediat.e relays might be followed by an acknowledgment m 
which the original message is referred to in thjs abbreviated form 
manner. Example: 
1"0 V LA N1I.9 T 1":a v LA. P o:aa THIRTYFIRBT 

B T 1":a au A. ",OOA. ][ 

, b. OAallenging tM wck.-When the group count in the heading 01 
11 received message is in disagreeme.nt with the number of group8 in 
the text as counted by the receiving operator, the receiving operator 
challenges the check before receipting for the me88age, Assume 
that RX has transmitted the following to LC : 
LO v 11.:][ N1I.8 D Ollr 18 TWENTY8EVENTH iT lII':al0 

W][JCZ 1I.NTZ LOPY Q:aJC8 TNT'O' XA.:aT lfQ:a:z:: W:FT' 
:a][ZY DOGY G:aop ][ 

LC copi es the message, counts the number of text groups, IUld finds 
that the group count should be OR12 instead of OR13, LC tn.nsmiY: 

:ax V LC 0:a12 filt (bn'tGR12oorre<ltr) 

.. Or 
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ax on recounting finus that LC is correct and replies: 
LC V RX C 

LC receipts for the message: 
RX V LC R 

A88ume now that RX bad properly transmitted OR 12 with the aben'!' 
In " ege but that LC, missing the entire group NQRK in copying, 
believes the group count to be GRIt. LC transmits: 

a" v LC GJI,ll lXI 
RX, recounting and finding GRI2 w be correct, trallsmits the first 
letler of each text group as follows: 

LC V RX GRl2 xi N W R L Q T % N W 
R D 6 AR 

LC readily observes that the 8eCOnd group which begins with N jl' 
miesing from his copy. POIISibly RX failed to transmit thi..s group j 
po!I8ibly LC miMed this group in copying. LC requests: 

R% V LO IXI WA %ART AR 

RX complies: 
LC V RX XART NQRX AR 

and LC receipts for the message: 
a" v LC a 

• 

c. Long 1neBtagu.-Long mC3S9gtl8 may be broken down into 8ef'- , 

tionll of fifty text groupe each , the receiving station receipting fol' 
each section before the section foUowing is transmitted. Each sootioll 
except the last is terminated with B ("more to follow") and a numbt'l' 
indicating the last group transmitted . For example, CD transmits II 

long mUB'ge to EF, in which the fiftieth group is WPLA and tilt' 
ODe-hundredth group is UBLA: 
B:r v CD NR4 ORIS7 TWENTYNINTH BT (*9 stoup' of 

ted) WPLA B 00 X 

EF either requests repetitions as necessary or receiptli for the first 
fifty groups correctly copied : 

CD V El" R 00 X 

CD renews transmission with the fifty-first group and continues to 
the one-hundredth: 

• 

81" V OD %1 (ned 49 groupB ot the w.d) tJBLA 
B 100 X 

0.'9' 
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,.;F either I'flqIlNUI repetitions again, if nece8Blry, or recf!ipi8 for the 
IleeOnd 6ft.y groupB correctly copied, after which CD t ran8lJlita tbt 
remamder of the meEFegB, that. is, groupB 101 through 137. 

d. M taMJf/ta u1Il in mngB.- Nonnal form mESsageB sent. m strings 
are ackno,,'ledged In the following manner : 

TW v WO B. NB. S T O 10 AB. 

88. Procedure a1cn.e and procedure aianala.--a. Proctdurt 

J'Io,.."fto •• ' ' '" M_i7I# 
D ........ ...... .... .. . . ...... . .. . ... .. .... ... Detel"1"td. 
P . .. . ..... ........ . ........ ..... . .... .. ...... Priority. 

6. Proudure aignah. 

__ ... ________ ._)IJ,:-:'-... ______ _ 
I', N: Numbe ........ 

I , 
, 

i 
I , , , 
, 

ZNA 

ZNO 

ZN e 

ZND 

ZNO 
Z N. 

ZN O 

ZNI[ 

ZNI 

What ..... . t.atior .erial number of I ... , ""'e'"'Rf 
meeived from thil Itation {or from - )1 

Station .arial number of I .. t me _go _ived 
f row you (or f rom ) 'If" . 

i What ..... ltatlon terial number of l .. t 
. you trallllllitted to me (or to ) ! 

Station aerial number or IMt mel"lgoe tra..ullll.lued 
to you (or to ) .... . 

I Number from II blank . 
, Repeat all before IJ'OUp I of mu Ip Dumber 

to number t raulDllUed (or 
t ranp"itted by ) to .tr.ighten out 000-
fUlioD In lerill numbe .... 

Two menlgel, referenM numbe... and 
(or IIrGUP countl and time of oMlin 
I nd ), both received .. eerial 

Ilumber . Delignate COmICt lerill own-
b,,_ 

Change teria l lIumber of mU"lp .... Ith 
numbe... (or IrouP couot and 
time of oririn ) to lerial nwn-.... --

, Prior to clOllin, mtion IMt Dl! 7M", 
tranmlltted to you (or to ) Wall mME", 
bumber ; IMt mp7lp from you (or 
hb:n) ...... meuYI'" nUlDber 

._----
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WI. Queationa (or selr.review.-a. List the rt'1ft.tive advllDt&{{PI> 
of normal form and abbreyiat('d form 

b. How would an operator acknowledge receipt of messages NRl, 
NR2, and NR3 sent in a string? 

c. Does a relayoo mezsege retain i16 original station·to..fItation serial 
number? 

d. Prior w dosing stations, the 188t mepseg!' which LA b88 sent 
to LB is NR2, fmd the last message which LB has sent to LA ie NRS. 
Show how LA could convey this information to LB, and also bow LB 
could convey this in{onnation to LA. 

e. A receiving operator counts 23 groups in a mESftage wbich he 
hee just received. The transmitted heading of the mCf'page carries a 
group count GR22. How does the receiving operator indicate t.his 
discrepancy to the transmitting operator? If the transmitting opera-
tor on rechecking finds no error in his own group collnt, what action 
does he take? 

j. How would s mt'SFage of 212 groups be subdivided for trans--
mission? Show how each is tenninl\tecl in transmission. 

88. Operation ezerc:l!le.-a. Suggttdihm to inatMlctor.-(I) Ar· 
range table net-s of tbret' stations dCf'ignatinll the stH.tions in toch net 
M 6th Corps, 601st Division, lind 603d Division. Furnish each 

Witil-
(a) Signal operation instructions in which call signl'l for tht'Se 

stations may be found. 
(6) An operator's number sheet. 
(c) A station log blank. 
(d) Messege forms. 
(e) Ten "canned" mt'ssages in the Ilornlal form as they would be 

furnished the operator by the unit message center. In a few of these 
me9seges insert an incorrect group count. 

(2) During the actual exercise, deliberat!' omission of a. group in some 
message and df'jib('rate misnumboring of " message ma.y be directed. 
This procedure will require practice on the part of the student in 
("orI"t'cting such f'rrors. 

b. Dirutiona to t.M. !ltudent. - (I) Establish the net using call signe 
found in the signal operation instructions fw-nished. 

(2) Transmit the tra.ffi('. with which you have been supplied. 
(3) Ke('p a station log and an operator's number sheet. 
(4) Check traffi.('. in prt'.paration fOI" closing the net. 
(5) CI08f\ the net. 

•• 0..'9' 
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SECTION XI 

RADIOTELEPHONE PROCEDURE LESSON I, GENERAL I 

........ ......................... . ........ . .... . . . ... __ ____ 811 
Phonetic alphabet. .... _ .... _ •• __ .... _ .......... _ .•• ___ • _ h _ .. _ n _ _ _ _ 00 
Pronlmeiation of num",rah •. ___ . __ • ___ . __ •.. .•. ___ • __ .• __ •. _ _ _ __ _ _ _ _ _ __ 91 
Proeedul't! algne and proef:dUI"e eiRtlale ..... __ . _. _. _____ ____ n_' n n _ _ _ __ 

Ettahl1ehinS a net . _____ . ____ . _. __ . _. _. _ ... __ .. __ . _____ . _ __ _ __ _ _ _ _ _ _ _ ga 
8eparat.e oall-upB and aoa"el"J __ . ______ __ ______ __ _ ._ •.. _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ IN 
Reeeipt.e and ane'll'",ra_ _ _ __ _ _ _ _ .. ____ ____ • _______ . _____ . ______ . _ __ _ __ 96 
RepeUUOll!l_. ______ __ ___ ___________ __ ______ • _____ __ • ___ . _. __ •• _. __ • _ 96 
ClOlling a net .•••••••••• _. __ • _ •.• ___ . __ ____ • . ••••. • _ •• ___ . __ ••• __ • _. _ 
Dif6eult communleatlon._ ••• __ ••• _. _____ ____ .•.•.• _ •••• __ _____ _ . ____ . gs 
Queetionl for III!lf-elfaminatlon ____ . _ .. _. ___ ___ . __ .. __ _ • _ . .. ___ _ ____ .• _. _ 
Operation ennlile, radiotelephone procedu", 1. __ •..• .. .. . ___ _ •• • __ 100 

89. Oeneral.- Ra.d.iot.elephone communication is conducted in .. 
manner similar 00 that in which radiotelegraph cOlrummication is 
conducted. Thus the radiotelegraph procedure previously present«! 
is used as a background on which instruction in radiotelephone pro-
cedure is based. When it is desired 00 conduct instruction in radio-
telephono procedure only, the material covering radiotelegraph pro-
cedure for abbreviated form message may be modified easily 00 adapt 
it to that purpose. The use of the radiotelephone for signal com· 
munication contemplates the transmission of many short mell!lages in 
the abbreviated {onn. Rapidity and accuracy of transmil!8ion, U 

well 88 simplicity of language and procedure, are tF8c ntial. 
90. Phonetic alphabet.- When transmitting individualletten and 

the component letters of Wlpronounccablc groups by radiotelephone, 
each letter is spoken as indicated in the phonetic alphabet shown below. 
This alphabet is habitually used in the transmiFEion of exypoograpbed 
texts of messages and of call signs . Thus, group XISV is trans-
mitted as "XRAY INTER SAIL VICTOR," and the call sign OM 18 

"GEORGE MIKE". However, when transmlssion conditions IJ't 
favorable and the operaoon are able 00 re<'ognize each other's voices 
without confusion, the use of the phonetic characters for th6 call sjgnJ 
may be dropped. Under some circWllsta.nces, as in artillery air-
ground communication, when speed of transmission is important, tbf 
entire call-up may be t>liminated , once communication has been 
established. Words, the pronunciation of which is apt 00 be mis-
understood, should be IIpelled out. Thus BARTS is transmitted 

". ,-
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" BARTS, BAKER AFIRM ROGER TARE SAIL" and not "B AS 
IN BAKER, A FOR AFIRM", etc. 

".w Spok ..... ... W 
1 

Spoil:: ..... ,"W Bpok ..... 

I 
A. ___ • •• • AFIRM . J .... . _ .. JIG. 5_._ ... __ BAIL. B __ __ _ . __ BAKER_ K . ___ ._ . KING . T _. __ • . . _ TARE. C __ _____ _ CAST. L __ __ ._ . _ LOVE. U . . ___ .• UNIT D. __ . ___ DOG. M_. ____ . MIKE. V_. __ ____ VICTOR. 
E ___ • ___ • EASY. N __ _ .. __ NEGAT. W __ . __ __ WILLIA)1. 
F _____ ._ . FOX. 0 __ ___ ___ OPTION. X _______ XRAY. G. ____ __ GEORGE. P_ ------ - PREP. Y-- -- - -- YOKE. H _______ HYPO. Q. ... . .. QUEEN . Z ______ __ ZED. 
[ ,--- --- - INTER. R __ _ . ___ ROGER. 

• I , 
I la )DIal Army &ltd Na,..,._ "MI, "I" 10 "Law, ... ..,...,. ... 

91. Pronunciation of numerala.-a. · The following pronuncIa-
tion of numerals is prescribed for use in a.ll transmissions: 

• 
Nalllotal Bpoko .... N='" Spokea .. --- -- _1_-

• 0 ___ ___ __ ZE-RO. b _____ ___ 
L __ ___ ._ WUN. ...··1 SlKS. 2 ________ TOO. 7 ____ ___ _ BEV_VEN . 
3 ________ THUH· REE. 8 __ . ___ . _ ATE. 
4 ________ FO-WER. 9 ___ __ . __ NI_YEN. 

.. - --.-

o. Numbers are transmitted by transmitting the separate digitAl of 
the number, except in the case of an even hundred, thousand, or 
million, when the word hundred , thousand , or million is used: 

Sumber: 
4-4 . __ ___ ______ _______ _____ • ____ FO·WER t'O-WER. 
30 _. ____ ______ _____ • ___ __ __ ____ THUH· REE Z£..RO. 
196 _. __ ____ ________ 0 __ _ ___ _____ WUN Nt-YEN SlKS. 
300 ___ . ___ ____ _____ ____ _____ . __ THUH-REE HUNDRI!:D. 
Ib72 __ ______________ __________ _ WUN FI-YIV BEV-VEN TOO. 
8000 ___ ________ _____ ___ ______ __ ATE THOUSAND. 
12000 _____ _________ . _________ ._ WUN TOO THOUSAND. 

92. Procedure licm and procedure licnala.-Wheo procedurf\ 
sigm or procedUI'fl signals are used in radiotelephone communictl.tioll, 

7i 0.'91 
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either procedure worde or tbl'o exact words in the meanings of 
ciUl't'o signs and pl"OCfldure signals are Rpoken. Examples: 
Prooedum eigo or eigoal; :n-....-""",. r.4Weltple,. ___ 

AB ___ __ ______ _ ANSWER (appl\etl only when e-t.abl.iehlD&" OfWDmunie.· 
tion) . 

A i _________ __ __ WAIT. 
C _ __ ______ ____ __ TH AT 18 CORRECT. 
E B • E B • I: • _ ERASE ERASE ERASE. 
GB . __ ___ . _____ GROUP COUNT. 
f X _____ _______ EXECUTE TO FOLWW. 
I X ____ _____ ____ STAND BY-EXECUTE (in ...tUlary operatione, FIRE). 
1 ___ _____ _____ __ VERIFY AND REPEAT. 
I _______________ GO AHEAD. 
B __ __________ ___ ROGER or WILCO (aee note below). 
T ___ __ _____ _____ TRAN8MIT or TRANSMIT TO. 
V ___ __ __ __ ______ (in complete caJ..I ) FROM; (ill p&rliaJ oaU) THI8 JII. 
Y __ __ _______ __ __ ACKNOWLEDGE. 
liiI __ __ ____ ___ REPEAT or IS THIS CORRECTT 
VA ___ 0 _ 0 _ _ ____ THAT 18 ALL (ftnieh of commurueatlon). 
ZKW ________ __ _ OF W"HAT PRECEDENCE AND TO WHOM ARE 

YOl' R MF..8BAGE8? 

NO"l':o; .- The wom ROGER, which ill the phonetic equiva}eot of the IMttf 
R , ill ulled AI! a ",eneral of r-eaeipt. WILCO, whl.eh ill a coined .. on! 
meaning "".-ill carTy out uro".,." or "will comply," iB UlIed wbeo the opentor 
moeipta for a mvspge which contain, an order or a requeet which he can cart:I" 
out directly. When an operator handlefl me-uge!! which he giv811 to hill moS'S! 
eenter, he can pro!>"rly Ulle only ROGER in re«'iptinll: for them, d 
their contentB. lIo""ever, the pilot of an a.irpiane, the commander of • tank or 
other vehicle , or any oomma"der who lIl'Ietl radiotel!,phone equipment, iB tilt 
direet recipient of mM"'gllll oonlainillfl;: oroel"!! or reqUetltB, and he at-
Ir.nowIedgell them direetJy by uaing WII .. CO. Of COUI"8e. if the m FgeII oontaiD 
iDfonnation only, and not orden or reqUeflt .. requiriul( elle<llltioD, he UIIee ROGER. 

93. Bstabliahinr a net.--a. UN, LA, and DM are stations in , 
net having the net call SX. The net is about to go into operation 
in a tactical situation. The operators are aware of their cal.I signs, 
of the net frequency, of the time when complete communication 
witbin the net is expectOO , and that UN is the net control statioD. 
Under normal circumstances, the net would come into operation ill 
follows: 

SAIL XRAY FROM UNIT NEGAT AN8WER 

The other stations report in: 
UNIT NEGAT FROM DOG MIKE GO AHEAD 
UNIT NEGAT FROM LOVE AFIRM GO AHEAD 

If all readabilities are satisfactory, it ill not necessary to exchange 
report.8, 88 it is important in all radiotelephone operation to keep 
net "cbatter" down to a minimum. Mep·ge traffic can commence 

" Of CALIfORNIA 



THE RADIO OPERATOR 
TJ[ 11...,454 .s 

immediately after tbe net is ftltablisbed in this quick, efficient manner. 
b. Suppolle that station UN d0e8 not make the net call at the pre-

"'Cribed time, poIIIIibly becaWlfl his inlltallation m not yet complete. 
Station LA ill ready, and, bearing notbing on tbe net rrequflney, 
tranllDlitM: 

SAIL XRAY FROM LOVE AFIRM 
STATION REPORTS INTO NET 
ANSWER 

LA may repeat the eall-up as pre lCribed in raruotelegraph prooedure. 
Station UN, completing his inlltan_tion and on the UIIigned 
net frequency, hears LA's transmission and &nIIwel'8: 

LOVE AFIRM FROM UNrr NEGAT 
READABILITY GOOD 
STATION REPORTS INTO NET 
NET CONTROL STATION 
ANSWER 

Since UN gave LA .. rredability report, WII tflrminating word AN-
SWER impli6ll, "Give me a 14 edability report. " LA &n8we1'8: 

LOVE AFIRM READABILITY GOOD 
GO AHEAD 

Station UN reeeipte. for this report. simply by saying 
UNIT NEGAT ROGER 

L'N tMn contmuM to listen on the net. frequency for station D1. 
c. During the above intercommunication DM, completing hi: 

installation and listening on the &88igned net frequency , overhears 
UN and LA working together. He waite. for them to complete their 
tranewiMions and then tranlUIl.ita: 

UN repliftl: 

UNIT NEGAT FROM DOG MIKE 
READABILITY GOOD 
STATION REPORTS INTO N}O:T 
ANSWER 

UNIT NEGAT 
PERFECTLY READABLE 
FOLLOWING STATION IS IN THE NET LOVE AFIRM 
NET CONTROL STATION 
GO AHEAD 

DM compliee: 
DOG MIKE ROGER 

OM now calle LA to exebange readabilities: 
LOVE AFIRM FROM DOG MIKE 
READABILITY GOOD 
ANSWER 
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LA repliee: . 

OM finieh8B: 

SIGN .... L OORPS 

LOVE AFlRM 
PERFECTLY READABLE 
GO AHEAD 

DOC MIKE ROGER 
The three stations are now in communication with each other and 
are ready to eJl':ehange traffic. 

94. Separate can_upe and anawel'll.--G. The use of .. aeparatt 
call-up and answer prior to the transmission of II menage, or of operat-
ing instruetione, ill unuBual. Only under adverse elreumetancee of 
oommunication are separatA! call-ups authorized. Thull station JM, 
having It routine message for at&tion WG, transmits without prior 
call-up: 

WILLIAM GEORGE FROM JIG MIKE 
MISSION ACCOMPLISHED 
GO AHEAD 

b. nnder very adverse circumstances of communication, station 
JM may transmit: 

WILLIAM GEORGE FROM JIG MIKE 
ANSWER 

and. after receiving GO AHEAD from station JM, WG trM\smita: 
WILLIAM GEORGE FROM JIG MIKE 
MISSION ACCOMPLISHED 
GO AHEAD 

Obviously this latter procedure introduces coneiderable delay and is 
avoided whenever poesible. 

96. Receipta and anawen.--a. Receipts and answel"8 do not con· 
tain the call sign of the station which made the transmiseion being 
&nlIWered. Thus, station WO, in receipting for the mesea.ge trans-
mitted. by JM in paragraph 94a, tranllID.its: 

WILLIAM GEORGE ROGER 

b. Station JM transmits 00 WO: 
WILLIAM GEORGE FROM JIG MIKE 
REPORT POSITION 
00 AHEAD 

If the operator at station WO is both able and authorized (88 may be 
the observer in an airpllllle) 00 furnish the required report promptly, 
he transmits: 

WILLIAM GEORGE 
FIVE MILES SOUTH OF HARS HYPO 
AFIRM ROGER SAIL ON STATE HIGHWAY THREE FOUR 
00 AHEAD " 74;JN I V[RlfTY Of CAL IfORNlA 
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&nd JM receipts: 
JIG MIKE ROGER 

If the operator at station WG is either unable or unauthorized (as 
may be the operator at a unit headquarters) to fumiah the required 
report promptly, be acknowledges receipt of the message: 

WILLIAM GEORGE ROGER 
II.nd transmits a m(9sage to station JM as soon flS the required infor-
mation is determined or thE! answering message is received from 
proper authority. 

96. Repetitiona.- A request for a repetition is made by tranamit-
tJng the word REPEAT after a call. Use of the words 00 AHEAD 
is not required. In replying to a request for 8. repetition, the eotire 
tranamiseion must be repeated. Thus, if WO failed to receive 
&cCurately the transmission from JM &bown in paragraph 944, 
he t.ransmi ts: 

JM repliBll: 

JIG MIKE FROM WILLIAM GEORGE 
REPEAT 

WILLIAM GEORGE FROM JIG MIKE 
MISSION ACCOMPLISHED 
GO AHEAD 

WO, &8IIllming the mn'f"Age was then correctly received, then transmita: 
WILLIAM GEORGE ROGER 

97. Cloeing a net.- The net established as in paragrapb 93 is 
closed by the NeS who transmits : 

SAIL XRAY FROM UNIT NEGAT 
CLOSE YOUR STATIONS 
GO AHEAD 

Secondary stations acknowledge in alphabetical order of call signs. 
Thus DM transmits : 

DOG MIKE WILCO 
LA then transmits: 

LOVE AFIRM WILCO 
Note that in this case the operator usee WIl.CO because he com-

plies directly with the order contained in the message from UN. 
88. Diftlcult communication.-When communication is difti-

rult, receiving stations may request the transmitting station t.o makt' 
transmissions through twice. The transmitting station in com-
plymg with such a rflquest transmits the menage or other trans-

• .. . - . 
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mieeion in it. entirety and then t-hfl l'ntirl'_ tranllmiMion. 
Station F02 makl'il euch a requMt of ltation CA hy trl\nemittinlZ: 

CAST AFJRM FROM FOX GEORGE TWO 
MAKE TRANlnU8SION8 THRO{;GH TWICE 
GO AHEAD 

Station CA compliell &II folloWR: 
FOX GEORGE TWO FROM CAST AFIRM 
REPORT POSITIONS 

FOX GEORGE TWO FROM CAST AFIRM 
REPORT POSITIONS 
GO AHEAD 

Wben the rea.dabilit.y 01 radioteltlphone signal9 is reported &II "poor 
but readable" (ZSB2) tbl' tTanemittinll. station alltolJl&tieaUy makes 
all t,ransmiaaion. through t",,-ioo. 

98. Que tiona tor Mlt .... ·mln·tion.----a. Is then! &Dy If'Ml 
difference between r&diotf'legrapb Hnd rfLdiotelepbone procedure? 

b. The first letter in I'lleh word of til" pholll'tic alphabet bean what 
rl'lfttionship to the It'.t.t,f'r whif'h that word reprl'6entft1 

e. How would you tt'1\nemit. tlli' pm»('r namfl "BREAM", which 
ftpPE'arOO in tbfl trutt of a IntnMllittoo hy 

d. How would you tr&flemil dw ('00" lO"OuP "PQTR", in the t#%I 
01 a radiotelephonfl mesgftlt't'? 

e. In tranemitting procedurfl lignll aDd signals, i. the eign or pjgntJ 
it8eif transmitted? If not, how ill the required infonnation trans. 
mitted? 

100. Operation new'e, radiotelephone proo.d.ure le " on 1.-
a. Suggt.8tiom fqr instruaoT,- Telephone circuita of three 
eaeh may be used to repreee-nt the radiotelephone net. The 
at each etation i. preferably located at such distance from otbfr 
IItationll on the eame wire cireuit &II to preclude direct sound transmi,., 
"ion from one station to another. Ea.ch 01 the three telephones shoWd 
hl"_ marked &8 one of the three ItatiOIlB of the net indicated below. 

b. Directi&nl w tM muknt,- Your radiotelephone etation ill l'eplf" 
sented by the telephone to which you have been aaigned. In 
out the exercisee listed in c below, IIpe&k Ilowly and dilltinctly, beinI 
C&Nlful to enunciate clearly all worde and eharact.en that mighl- br 
misunderstood. Do no\ ehout into the telephone. All reedahibtt 
will be indicated &8 at leaat 4. Keep a 11.&\ion log. Write 
your own tranlmipeiODs &8 weU &8 thOle of all other stations in the ntt. 
Entrier on log ehaete will be made exactly &II epoken tlXcept !h.1 
phonetic alphabet tranamiMiollll of call signs may be enterOO u l/No 
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Id,ters involved. Act.ual opera.tion will be slow. You may find it 
helpful, pa.rtieularly during initial stages of the exercise, to write 
down what you I\re going to t·rallsmit prior to trl\nsmitting it. 

.. .. ... _ ! ___ ._c.,",' ______ ! , ht DIVISION ___ . _____________ _______ ____ j CB7 (NCB) ________ _ 
ADVANCED LANDING Fl El,D DIVl- I FBI ____ ________ _ ._ 

2700 ke. 

BION. 
OBSERVATION I" FUGHL ___ KB3 NET CALL--

e BB 

c. EurciBe.-Complete the following requirements in the order 
• gIven: 

(1) NOS will open the net. 
(2) FBI will assume th .. he ht'ard the transmission of the NCS 

and will report into the net. 
(3) NCS will &nswer, giving neeessary information. 
(4) KB3 will &88U1ne I.hat he did not hear the transmission of the 

NCS and FBI and will report into the net. 
(5) NOS will answer 1m3. 
(6) KB3 will make required transmission. 
(7) FBI will report out of the net temporllrily. 
(8) NCS will acknowledge. 
(9) NOS will ask KB3 if he has anything to transmit .. 
(10) KB3 will answer, telling NCS he has nothing to transmit. 
(11 ) FBI will report back into the net. 
(12) NOS will answer FBI, transmitting required information. 
(13) FBI will make required transmil!8ion. 
(14) NOS will order stations closed. 
(15) Secondary stations will acknowledge in proper order. 

SECTION XII 

RADIOTELEPHONE PROCEDURE LEs..-;oN H, MESSAGES .......... 
ClaMlfieatloD of mee .. le8 __ ___ . __ . __ _ . ____ ___ un _______ n ________ nn 101 
()m!eefOD ofli'r n ____ ______ _____ • • _ _ . • . ____ • ______ ____ • _____ • ____ 102 
Termlnatlnl (Ots.IMn _______ u. __ . ______________ n. n _ __ __ _ __ __ _ __ 103 
ExamplM of mee",e tr&nllJDlealoms. _ . __ ___ ___________ • ____ ____ nn _. _ _ 104 
Relay of mUp',", n ____ _________ _____ . _____ • _______ __ _ nnn _ n ____ _ lru 
MultJp\e caIL __ ________ __ . _____ . ___________ ________ _______ _ . _. _ _ _ _ _ _ 106 
Collective oalL _______ ____ __ ____ ______ ________ • ________ __ __ _ . ,_ . ___ . 107 
Broadcaet __ ______ U ___ • _ ____ __ n __ n, __ _____ .... . ______ __ , . 108 
QlleeUOIl8 for eeIf-revlew _____ . _______ . ___ . _____ • __ . __ __ • ___ u., _. ____ _ 109 l 
Operation exerclee _______ _______ __ _________ ____________ ._ _ _ _ _ _ __ _ _ _ __ no 
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101. Ole Ifloation ofmsupg8ll.- Meesagee transmitted by radio-
telephone are of the abbreviated form and carry the cleeeifL 
cation or no claesification at. all. If a munge ill classified as urgent, 
the word URGENT is transmitted in the beading or the message, and 
the me8llage handled as is the urgent radiotelegraph message of the 
abbreviated form. (See par. 60.) 

102. Omi Ion of B T.-Neither the "break" sign BT nor any pro-
cedure word corresponding to BT is used in radiotelephoneoommuni-
cation. The intonation of the voice is adequate for separating portions 
of the transmission involved in sending a message. 

103. Terminating mEFSge8.- Metbods of terminating radio-
telephone messages are similar to methods of terminating radiotele-
graph meeeages, with the following exceptioDs: 

a. Procedure worde are used instead of procedure signe. (See 
par. 92. ) 

b. The use of a specific sign is 1e58 frequent in 
radiotelephone than in radiotelegraph communica.tion. Intonations 
of the voice, usually quite apparent. in radiotelephone tranf.l.micnion , 
clearly indicate end of message or transmission. Furthermore, some 
meesages are commands or requesta which require no answer. How-
ever, when operating conditione are poor and voice intonations UP 

ikely to be lost, the usc of some formal terminating signal, such &E 
ID AHEAD, THAT IS AIJ'J etc., is advisable to prevent mis-
mderstandings. 

c. The procedure word EXECUTE which replaces the 5-6600nd 
dash of radiotelegraph communication is used after a call to specify 
that instructions, orders, or commands contained in the last messa.gr 
will now be carried out. When used at the end of a message it speci -
lies that orders, commands, or instructions contained in the message 

.it terminates will be carried out immediately. 
1M. Examplee of menage traIUlmt-rfOIUl.--a. Urgent meesu.ge 

from JM to WG, receipt for which is required : 
WILLIAM GEORGE FROM JIG MIKE 
URGENT 
ENEMY TANK COI.UMN MOVING SOUTH 
FROM PREVIOUSLY REPORTED BIVOUAC 
GO AHEAD 

WG answers: 
WILLIAM GEORGE ROGER 

b. Routine messBge transmitted by the "F" method from PL to 
WOo 
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ENEMY PLANES RETURNING TO HOSTILE TERRITORY 
WILLIAM GEORGE FROM PREP LOVE 
DO NOT ANSWER 
ENEMY PLANES RETURNING TO HOSTILE TERRITORY 
THAT 18 ALL 

No answer is permittOO from WO. 
c. Tr&nsmiseion of a routine message to which no answer is desired 

and in which the context of the message and the intonation of the voice 
when transmitting it indicate the end of the transmission: 

PREP LOVE FROM WILLIAM GEORGE 
AM ON MY WAY IN 

d. Transmission of an urgent message to which no answer is desired 
ILIld the context of which is a command which is to be executed imme-
diately: 

PREP LOVE "'ROM WILLIAM GEORGE 
URGENT 
RETURN TO ADVANCED LANDING FIELD 
EXECUTE 

105. Relay of mE agee.- AII originator may transmit messages 
to a receiving station for retransmiseion to a third station. The pro-
cedure words, RELAY TO, replace the procedure sign of radio tele-
graph procedure for conveying the required retransmission instructions 
to the relaying station. A receipt from the relaying station mayor 
may not be required. Station WG transmitll an urgellt mea9&g6 to 
station JM for relay to station PL, Md requests 1\ 1't'Ct'.ipl from sta.-
tion JM in the manner shown below: 

JIG MIKE FROM WILLIAM GEORGI!: 
RELAY TO PREP LOVE 
URGENT 
PROCEED ON MISSION ASSIGNED 
GO AHEAD 

Station JM answers: 
JIG MIKE ROGER 

When the above message ia transmitted to station PL the call sign 
of the station of origin followed by the word DIRECTS, REPORTS, 
or REQUESTS, as the case may be, is placed just preceding the text 
of the original message, thus: 
PREP LOVE FROM JIG MIKE 
URGENT 
WILLIAM GEORGE DIRECTS PROCEED ON MISSION ASSJGN":D 
GO AHEAD 
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Station PL &Dswers: 
PREP I.OVE Rom:R 

108. Multiple ".n.--a. The radiotelto_phone transoU88ion of mul-
tiple addreM messagef:l is ar.(lomplisbed in a manuer similar to tbt 
transmission of multiple addreBl! menpages by radiotelegraph, except 
that the procedure word PLUS jp transmitted bet ..... een the call signs 
of the callt'd statiolls. 

b. Rmmplu. 
JIG MIKE PLUS WILI.IAM GEORGE PJ.Ufl PRI<;P ROGI!:R 

TARE WILLIAM Rl-:TURN TO AIRDROME ON .. : IMMEDIATELY 
AFTER COMPLETION OF ATTACK THAT IS ALI. 

Note that no answer is required to tha above mCSQ9ge. 

BAKER CAST PLt:1:I FOX G .. ;ORGE NINE FROM PREP 1.0\'[ 
FIVE 

ENEMY ARTrLLI<.:RY P081TION ZEn ONE 
00 AHEAD 
Stations BOa and FOg tt.nswer in the order in which they warn caJ1ed: 

BAKER CAST THREE ROGI<.:R 
FOX GEORGE NINE ROGER 

c. H a station fails to answer promptly in turn, the next station 
in proper order &Dswers. Stations passed over because of thtir 
delay in &Dswering await the completion of &Dswers by other stations 
before answering. 

107. Oollective call- The transmission of B. mMllage to FlevfOral 
IItations simultanoolUdy by means of the <'-Oller.l-iva call is a.coomplishNi 
in a malmar oomparabll' to tllat employed in radiotelegraph m8f<sages. 
ThUll a station D11 , hlwing a mcspsge addressed to all other 
ill the same net, the net call of which is SX, transmits: 

SAIL XRAY FROM DOG 
REPORT POSITIONS 
GO AHEAD 

• 

"Stations in the net tt.nswer in alphalKltical 01' Ilumerical order of call 
eigne as the case may be. 

lOS. Broadca.et metsagee.-8psciai radio transmitters are fre-
quently employed for the trnnsmission of time signals and preBI 
reports. Broadcast mcssages from such stations are preceded by 
general call trlLDsmitted three times as follows: 

GENERAL CALL ALL STATIONS COPY 
GENERAL CALL ALL STATIONS COPY 
GfiNERAL CALL ALI. STATIONS COPY 
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tran8Jlli88ion is tprmilllltflli with: 
THAT HI ALL 

No answer is permiHed. 

TX 11-454 
108-110 

109. QUMtiOlUl for lelf·reriew.--a. How are radiote.lephont' mfO"· 
&agel!! cl888ified 88 to precedence in 

b. When a receipt of a mf'8!9ge is requi.red by a transmitting station, 
how is that fact mdicated to the receiving stat-ioll? 

c. LA, LB, and LC are stations in radio Ilt't L.FX. Indicate t·wo 
methods, either of which is suitable for the simultaneous transmiseiOIl 
of Il measage to each of these ataliona. 

d. How do you convey to II. receiving atation that the m('8S&ge YOll 
are about to transmi.t is to be relayed to a third station? 

How does a relaying statiOII indicate the station of origin of 
the mess'ge w tht' station w which he rt'lays the mess .. g!"" 

J. b infonnation re<Jei,'oo on ft gt'!Leral broaoeast Ilcknowlodged? 
no. Operation 8X8roiM.--a. SuggutioMfor in8fructO'l".- The tele. 

phone net. described in set'tion XI iA employed in carrying out t1w 
exerciBes of this lesson. If the number of studentll exceeds the nurubl'! 
of telephones available, II. log and a key operator may bl' l&88ignlXl. to 
each atation. Meuages lIhould be prepared and statiolls in the 8Ilrue 
Ilet furnished with different mM8&ges. If two opl':raoor8 are &Migned 
to a atation, that station's traffic should be diviul'd into two 
In each section of a stAtion's traffic should be included mess'ges 
whicb-

(I) RfOquire an answt'r. 
(2) Require. 110 answt'r. 
(3) Prohibit an IUISWflr. 
(4) Require a repeat bliU"k . 
(5) Require a to a third St4l.tiOII. 
(6) Are addrerrred by a multiple call. 
(7) Are addruaed by a coDective call. 
(8) Require. the uee. of thE" phonetic alphabet in t.nmsmitting words 

likely to be misunderstood. 
h. Directiom £0 the sttuknt.- Your radiotelephone st.tion is re.pre· 

senWld by the telephone to which you have been lUl8igned. In carrying 
out the radiotelephone traTumjs&ons listed in I! below, speak slowly 
and distillctiy, being careful to enunciate clearly. Do not. shout inw 
the telephone. Use the phonetic alphabet to spell out words tbat 
might be misunderstood.. Talking between key and log operater8 
wiD be held w a minimum. Such oonversation as i8 
sary will be carried on in tl very low voice, as loud talking between kflY 
and log operator8 may be transmitted w the distant stations and 
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cauae considerable confuaion. Log operato" will keep a oomplet.c 
log. Write down all tra.n.."iedona from your own and all otbel' 
etalion.. Make log entriM exactly u spoken by the toranemitling 
operato" except that phonetic alphabet t.ranamiBlrions of eall signs 
may be writteD u the letten repreeenLOO. 

c.u oIp 1 N .... 1'Nqt, ' "17 
- ---

OOJllp • .,.I', h\ Armored Di"i- I "C 1 ",,0 11" 
aion. 

Advanced DOnllUfo.,d p08t, ht Armored Dlvl- ... D II 
ilion. 

Advanced landiDI field. lit AnnOftld Divltion_ ... P 

c . .&erci.te.-(l ) Open a free net. No readability will be indicated 
as Ieee than R4 . 

(2) Handle tint section of your traffic. 
(3) Log and key operaton cbange positione and duties. 
(4) Handle seeond I16Ction of the Lraffi('. 
(5) Close the nt-t. 

SECTION XIII 

RADIO PROCEDURE IN ARTIIJ.ERY NETS 
JeneraL __ __ ___ _____________ _ . __ . __ _____ . _____ . _. ______ ________ ____ 111 
Jodllll _____ ___________ ________ _ . ___________ ____ __ __ ____ . __ ___ __ • __ 112 
\ir-ground nei ________ ____ ____ _____ ____ __ _ • . ___ . ______ . . _____ __ . _ _ 113 
Jae of the oonventlonal call-up ______ _ • ___ ___ • __ _ . . __ . ____ ._ •. ______ ___ ))4 
Combating httenerenoe ____ ___ ____ ___ •• __ ____ . _. _____ __ __ . ... __ __ . ____ 116 
Illwrtrative uamplllll __ _ . _ . . ____ . ____ . ___ . ____ . _. _. _. ____ . . ... _. _ _ _ _ _ _ 116 
Questlooe for eelf·ltIview _________ ______ ____ ___ ________ . _____ . __ _ _ _ _ _ _ _ 117 
OPfPration uen:LM __ . ___________ ________ . __ ... __ .. __ .. _ ... _ ._ .. _____ US 

111. General.-a. This section covel'll the radio procedure for 
the control of field artillllry fire, using air obtJervat.ion. The procedure 
for forward ground obaerveJ"l is eseentially the e'me. 

h. The control of artillery fire by radio requi.rea a apedal procedure 
designed for brevity, simplicity, and economy of time. Economy of 
lime is particularly 8reential in \he use of airplane obaervation. 
Careful prearrangement .. to the obaerver'e miaaion and the method 
of communication may eliminate much or the routine procedure 
prescribed in thie manual. 

112_ Oodee.-a. The Fire-ConLroI Code it ueed by air and ground 
ob8eJ'vere when fue-oonLroI men'SM are transmitted by radio-
telegra.ph i this facilitatee communication for obaervation and conduct 
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of fire. The Fire-Control Code is not used in voice tran&missions 
by either wU'e or radio; however, for unllOnnity in training radio 
operators, the clear text equivalent of tbe code group is used in 
transmitting fire commands and sensing by radiotelephone. 

o. The Air-Ground Liaison Code is used by the Field Artillery 
primarily for transmitting tactical information. It may be u.sed foJ' 
the desigDllotion of targetIJ for artillery fire control when appropriate 
('.(Ide groups do not exist in the Fir&-Control Code. In no cau «/wuld 
grotLPIJ from ooth cOOtlJ be mized in tAe IJllf'IW fflUlJage. 

113. Air-ground net.-a. Tbe air-ground net of the division 
nrtillery includes the division artillery headquarters station (NCS) 
"nd the hattalion stations. The net is organized on a given fre-
quency (W) &8 a directed net when a single airplane is preaent or 
expected, or on a schedule prescribed by the division a.rtillery head-
quarters. At all other times the net is silent. 

o. Each battalion is assigned II. frequency (W, X, Y, Z, or ) 
to be used when SJI airplane is to work only wit.h that battalion . If 
all units are to use one airplane successively, all stations will work 
on the frequency (W) or to a designated medium battalion if there is 
more than one. 

c. If more than one airplane is available, each is assigned to a 
battalion or group of battaliolls, and a frequoncy is designated for 
each airplane These arrangementa are made by the division artillery 
headquarters prior to the of the airplane. Each airplan e 
then reports directly on the prearranged frequency to the battalioll 
or 'group station that will control its miseion. It will be meet ullusual 
to require an airplane to change frequency while in fiight; if a changn 
in frequency is necessary, ground stations change to the frequency of 
the airplane. 

d. Figure 15 illustrates tb" organization of a typical division 
artillery air-ground net. 

U •. Use of the conventional call-up.-Wben the air observer 
haa had little work with a particulaf artillery unit, considerable 
u8e of the conventional call-up (e. g., 4CZ V API AR) may be neces-
sary initially. However, the break sign wr may be subatituted for 
the entire call-up after communication h&8 been established by 
radiotelegraph and no interference or difficulty of communication is' 
anticipated. In radiotelephone work the BT is not used (par. 102). 
The observer merely begins his meesage without fonneJ.ity. 

116. Combating interference.- Hoetile radio etations can inter-
fere deliberately witb radio communication used in the control of 
artillery fire, by blocking a single frequency or II. band of frequencies, 
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and by deception, that is, causing friendly stations w accept falst or 
tlrroneous infonnatioD, senainp, fire oonunands, and the like from tht 
enemy. The eRecta of interference can be minimi7.ed by-

4. TTaining radio operators to work througb interference. 
b. The etrictest observance of radio discipline and radio security. 
c. Frequent changes of call signs &Dd frequencies. 
d. J.inrited use or the conventional eall-up. 
t. Short, quick transnUeeions . 
.f. J.jmiting the number of stations in a net.. 
g. Careful prearrangement ItS to methode to be u&ed , and as l<l t.hf 

mission of the abeerv,.r. 
k. The use of prearrllJlgro signals or groups of letters preceding 

e&eh tramuni88ion to identify the station making the tran8llliellion. 
0> 

W W W 

____ ":>OO 

F'<I"" 11.- ArUl .... ' llt·p<IIlDd DiOU. 

118. lliUIJtrative 8umplea.-Tbe examples which follow art 
given &!! guides for ' tbe training of air ObserveIS and radio opera ton, 
The Fire-Control Code is used for radiotelegraph trallsm;ll8joo. ; 
radiotelephone eqnivalenta are 800 given The conventional call-up, 
and prearranged tr8IlsmiBeion for identifiCd.tioD, have been omitt«l. 

a. Ezampk 1.- (1) Mi38Wn. - An &ir observer ht.8 the mieeion of 
registering, in rapid eucce88ioD, one battery from each batt&l.i.oD of the 
divlaion artillery, using centers of impact. The observer is to pin-
point the location of each center of impact on an air pboto. When 
thElle are completed , the air photo ie to be dropped at the command 
poat of the division artillery. 

". 
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(2) method ill explained to the observer. 
He is given an air photo of the target area, on which are marked the 
probable aNWI of impact. He is intonned that, when ready, he is I.<l 
call for each battery in tum by saying: FIRST BATI'ERY, FIRE: 
-- SECOND BATrERY, FIRE, etc. Each battalion lisl .... ning 

in will di.rect. ita battery to fire at the proper time. The 
airplane and all battaliODs are to work on the same frequency. The 
o"b8erver is to cheek in with the net-control atation (diviaion artillery) 
and then proceed with bi.a miuion with no establishment of 
munication with battalioDJI. The location of the command poet, 
where the photo is to be dropped, is indicated to the observer. 

(3) Commun.ieation.- The obeerver, having arrived over the poeition 
area. and having established communication, transmits: 

B T ____ . _____ __ ... __ _______ ___ . ______ ___ _ _ 
p P _______ ____ ___ _____ •. ____ • ___ • __ ___ . _._ FirAt. 
B A ________________ ____ ___ • ____ _____ __ . _ _ _ Battery. 
t X .5 lellOnd dRlb __ __ _ __ __ __ _ _ __ __ __ __ __ _ _ _ Fire. 
It __ ____ __ ____ ___ __ ______ ____ _____ _______ __ Go ahead. 

The battalion conMrnoo ]"flplies: 
• ___ ___ • ______ • ___ ___ ____ __ ____ ___ ____ ____ ROGER. 

and, when the battery fires the first round, transmits: 
tiT _______ ; ___ _______ __ ______ ____ ____ ____ _ 
2-eeooorl rllJlh ____ ___ ___ ___ _____ _______ ___ __ _ Battery 
lC __ • __ ____ • __ _ • __ __ ___ __ __ • __ ____ ____ ____ Go ahetod. 

When rell.dy , the ohserver calls for the next 
B T _____ ___ __________ __ ____ _________ ____ _ _ 
8 P _______ ____ __ ___ • ____ ___ ____ __ _____ __ __ :seoond . 
B .A. _____ __ _____ • ____ ____ ____ ____ ____ ____ __ Battery. 
t to 61600nd duh __ · __ ___ _____ _____ ____ ___ __ Fire. 
K __ ___ • ____ ___ ____ •. __ ____ • ______ __ _ • _____ Go ahead. 

and the battalion concerned repliM: 
• ___ _____ ___ _____ ___ _________ ____ ___ __ __ __ ROGER. 

The regl8trILtion·of the other batteries continua &8 indicated for the 
first and 8000nd batteries. By prearrangement, the reply of the bat,.. 
talion may be omitted , or simple improvised panel signals may he 
uaOO, since only two are needed. 

b. Emmpk air obeerver bas the mi8!lion 
of Burveillanl'lfl of fires for a groupment of three battalions of medium 
artillery. The groupment L is part of the division artillery. The 

' '&' __ aL Is. prov_ IOdINI Wltlt 01 N1l1lotf Wfllpor..u,> "'""eel .. fib ... 0 .... more .nLI.Ior7 ..... " ., 
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observer is to report the errors of the initial volleys as quickly as 
possible in order that any remaining zone fire may be corrected. 

(2) PrearrangetM1lt.-The observer does not check in with tht 
division; he reports directJy to the groupment; the three battalions 
are to listen in on the same frequency. The locations of the position 
areas and the panel etatioDe are indicated on a photo. The observer 
undel"8tande that panels are to be used in the event of radio eilenCt 
of ground sets. He is given a gridded phot(), On this pboto 
ma.rked several areas of possible hostile activity. He is kl e&ll for 
fire upon any targets appearing in these areas, or, using the grid for 
accurate designation, he may cal1 for fire on targets of his own selec-
tion in other 1U'tl1Ul. Tbe fires of ODe or more battalions may bt 
placed on any target, each battery firing when ready. If more than 
one battalion is w fire, the observer is to sense on the initial volleys 
as a whole. 

(3) Oommunication.- Wben the observer 8008 activity in one 01 

the previously marked areas, he transmit8: 
B T ____________ . ____ _____ ______ ______ _ 
C N __ ______ __ ______ ___ __ ____ _____ __ ___ Concentration. 
Ola ________ ••• __ __ • __ ___ ___ ___ __ __ __ ____ Five '''0. 
o P nnn ____ n _ _ _ __ _ n _h U _ _ U n n _ _ Comma.nd poIIt . 
e V ________ ______ ____ _____ ____ ___ ___ __ Surveil.lanoe. 
X _____ _____ ___ ____________ • _____ _ • ____ 00 ahead. 

The ground station (groupment) replies: 
B ____ ______ ______________ ___________ __ ROGER. 

And then sends: 
B T _____________________ ____________ _ _ 
B N ____________________________ ___ ___ _ 12th Battalion will fire. 
12_ _ ________________________ ______ __ _ 
lr __ ___________ _____ ____ _______ _______ _ Go ahead. 

'The 12th Battalion receipt8 tQ groupment As follows: 
Blr7 ______ ______ ___ __ _______ __ _______ _ BK7 (call aigD of group-

ment). V _____ _____ __ ______ ____ ______ ____ _____ Fn»n. 
AU8 __ _________ _ • ________________ ____ _ AU3 (call algn of batt&!lOJl 

to fire). B ___ _____ ___ __ ______ _____________ _____ ROGER. 
VA _______ _____ _______ ___ ________ ____ _ Thatia all . 

This is not only tQ insure receipt of the groupment's message but. 
also to allow the airplane to tune accurately to the battalion's frt-
quency. -Then, &8 soon as each battery fires , the battalion tr&nsmit6: 

B T __________ ___ ___ _________ _______ __ _ 
B .6. ___ _______ _________________________ Battery. 
A ___ ______ _____ ______ _____________ ____ ,\ (Aflrm). 
2 .. econd d"b _________ _____ __ ___ ____ 

nn 
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B A ______________ __ _ +_. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Battery. 
B _______ __ ____ + ___ + ____ _ ___ _ ___ __ • • ____ B (&ker) . 
2 eeeond dub n __ n_nnu uu Ou nu _u Fired. 
B A ____ ________ ___ __ u ___ u ____ ______ _ Battery. 
C ____________ ______ _____ ____ _____ __ __ _ C (Caet) . 
Z-eecond duh __ ____ ________ + _ _ _ _ __ _ _ _ _ _ _ Fired. 
It __ + _________________ + ___ _ _ _ __ ____ _ _ _ _ Go a bead. 

TIl!: 11-454 
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The observer notes the errom of the three volleys and replies: 
B T __ ________ _____ __ _____ ___ • ___ ___ __ _ 
B A ___ __________ ___ _______ • _______ ___ _ Battery. 
A ___________ ____ ______________ _____ ___ A (Affirm). 
80 ___ ____ _____ ___________________ ______ Three tero. 
L L ____ __ ___ ___ ____ ___ _____ ________ ___ Left. 
60 ___ ___ ______ ____________ __ ___ ___ __ • Five zero_ 
S S _____ + ___ _ ___ _ _ _ _ _ _ _ _ _ _______ _ _ _ _ _ _ Short. 
B A _ _ __ _ _ _ _ __ _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ __ Battery. 
B _______ ____ _______ _ • _______ _______ ___ B (Bilker) . 
C :a ___ " _____ _____ _____ _____ __ ______ ___ Rallge OOrJ'll(l t. 
B A ___ __ • ____ + ." ___ ___ ___________ ". _ _ _ _ Battery. 
C _________________ • ____ _ + _ _ _ ______ _ _ _ _ C (Caet). 
60 ________ "__ __ __ __ __ __ __ __ _ _ __ _ _ __ _ __ _ _ Five zero. 
00 ____ ___________________ ______ ______ : _ Over. 
][ _____ + _ _ ___ + _ __ ___ _ _______ _ _ • _ _ _ _ __ _ _ Go ahead. 

The ground station (battalion) acknowledges: 
]I. __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ __ __ __ _ _ _ _ _ _ _ _ _ _ _ ROGER. 

All batteries now their zone fire. The observer watches 
the fire &8 a whole, and transmits : 

B T ___ _____________ ______ _________ _ +_ 

.. z • ____ __ • ____ "___ __ _ _ _ _ __ _ ____ __ __ _ Mislion accompllshed_ 
It ____________ __ ___ __________________ + Goa.head. 

The ground station (groupment) now Msumes control and transmits: 
B T _. ____________ ____ _______________ _ 
]I. _ ______ ___ • __ __ ______ __ • __________ . _ ROGER. 
F I __________ __ . ___ _______ _________ __ FoUow instructIon'. 
I[ __________ _ ____ ____ ___ _ _______ ___ _ ._ Go ahead . 

The observer receipts for the message &:II folloWII : 
B T ___ __ ___ ___ _______ ____ __ _ • ________ _ 
.. __ __ _____ . __ __ _____ . __ _______________ 'o\' ILCO. 

c. Ewmplfl 8.- (1 ) Misnon_- An observer assigned w a battalion 
of light artillery has the miSllion of locating targets and adjusting 
fire upon them. 

(2) Prearra1lgemmt.-The observer does not check in with any 
intermediate 8tations. He reports directly to the battalion. Phows 
and maps are.not available ; the general location8 of the tll.rget and 
position areas are known · from a previou8 reconnaissance flight . 
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2 teDODd duh ______ _____ u _ _ _______ _ ___ _ Battery fired. 
K _ n_ n n n nn n __________________ n_ Go ahud . 

The o_ner, .fter seeing the ladder, .cknowledps: :a ___ ___ _ _______ ____ _____ _____ ____ ____ ROGER. 

and then, alter observation of the target area, he discovel'll infantry 
forming for a counterattack and sendA: 

B _______ . ___ ___ ___ ____ __ ____ _ . ___ _ 
:8 P u nunnnuun __ nn_ .. u _ _ _ ___ Bzte point. 
800 _____ _______________________ • ______ Ef&ht hundred. 
L L __________ ____ __ ______ _____ _____ . _ Lett. 

____ _ ___ __ _ __________ _ _________ • __ Two hundred . 
• • __ ___ ______ ___ ______ . _____ __ __ . ____ Short. 
1 P __ • __ ____ __ ____ __ ________ ___ _______ CounteraU. .. c::k. 
B. ___ ______ ___ __ ___________ _____ __ Reque-t batt&lion. 
AD __________ __ __ _ _ __ ____ __ __ __ _ _ _ Will adJu"'. 
J[ __ _ __ u __ u_n _ _ n ____ _ _ _ _____ _ ___ • _ _ Go abead. 

The ground atation repliM: :a ________ __ _ _____ __ ______ _________ ROGER. 

and ... BOOn u the information is &Tail.hle transmite: 
B T ______ ___ _________________ ________ _ 
c. __________ _________________ ______ _ ConoentratJoD. 

_________ _____ ______ ____ _____ _ 'I'bftIe live. 
11. _______ __ __ __ __ __ __ __ __ __ __ __ _ Battalion will ftJ'e. 
A __ ___________ ___ • __ _____ _________ _ . __ A (A1lnn) battery 
It n nn_u n _ _ ___ . _ • ____ nunnnu __ Go ah u d. 

The observer replies: 
.. ________ _____ ________________________ ROGER.. 
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When the finlll, t,he ground IIIBtion tra.nllmit.s; 
B T _________ _______ __________ ___ _ . ___ _ 
2 eoooDd duh ___ ____ __________________ n Battery fired, 
II: __ __ _________________ ____ ____ ________ Go ahead. 

The observer &en&e8 and transmits: 
B T _______ __ ______ : ____ ____________ __ _ 
100 ________________ ____ ____________ ___ One hundred_ 
:&.:a _ _ _ _ __ __ __ __ __ _ _ _ ___ _ _ _ _ _ _ __ __ __ _ _ _ Rilht. 

_______________ _______ __ ____ ____ __ _ T,.,o hundred. 
00 __ __ ______________ _______ _______ ___ Over. 
lII: __ _____ _______ ___ _________ __________ _ Cloahead. 

The ground st&tion N'pliee; 
:a ______________ . _____ __ _______________ RO.GER. 

The Bdjulltment cont,inues wltil the observer considers the Bdjullt-
men t lIufficiently &ccurate to requeet fire for effect. Be then tratlsmit8; 

B T ___ • ______________________________ _ 
110 ____ • _____________ _______ __________ __ T,..o aero. 
:a:a ___ ____ ____ ____ __ ____ _________ _____ Rl«ht. 
OIL ___ • ____ _________ __ ____ _________ ___ Ranl(e oorroot_ 
P K ___ ____ ____ ___ ._. ________ : _ _ _ _ _ _ _ _ _ Fire (or effect. 
!II: ___________ • _____ • ___ • _____________ __ Go ahead. 

The ground station rflplie!l: 
B T ____ _____ __ ___ . __ . ______ n . ______ _ 

P B _______ __ _______ _____ ___ ____ _ . ____ _ " ' III fire for elf""t_ 
2...econd dull __ ____ ______ __ _____ ___ ___ __ 'Hattery fired _ 
lII: __ __ ________ _____ ____ . __ ___ ___ _____ Go ahead. 

lionel then B8 each of t·be other btltteriN! finlll: 
B T ________ ___ . _____ ____ _ .. __ ________ _ 
:8 A __ ____ _______ ____ ___ • ____ __ _ __ _ _ _ _ _ liattery. 
B ( 0 ) _________________ _____ ________ . __ Ii (Baker) (C ) (CMtl . 
• K __ . ________ ___ ____ _______ ____ ____ _ Firing (or effect. 
!II: _______ __________ ___ _ • ___________ a.. ahead. 

The obl!ervel' may correct the fire of the individual hatteries, if this 
is poseible, or correct the mas8ec1 fire of t·he hattalion as a whole. 
Be may call for fire for effect again, if he believes it necessary, by 
:>oending: iT ___ n _________ _______ ______ n _____ _ 

A r _____ ___ ____ ______ ___ __________ ____ Re<.Uetlt additional lire. 
r :1 ___ _____ __ __ ____ ___ ________ ____ __ __ Fire for effect. 
!II: __ ______ ____ ______ __ . _____ _ • ________ _ Go ahead. 

If the initial fire for effect was lIufficient, the observer tnt.nsmits; 
B T __ ______ __ _______ _____ ____________ _ 
:a z ___ ____ ___________ ________ ______ ___ MiMion aooomplished. 
!II: __ __________ ___________ ____ ___ __ • _. __ 00 ahead . 
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If t.bere ill DO IUl'theI- nud lor the airplane, the ground station 
repliM.,..' ;;; 

• T _ h h __ ___ .0 00 0000 __ 00 0000 _______ 00 

... _____ ___ __ • ___ _____ __ _________ _____ No funher n-" of you. 
E . ___ __ ._. ____ ._. _ .. __ .. _. ______ ._._ .. Go ahead. 

or if there are other prearre.npd mbi0D8, the following is tranamitteli: 
IT ______ h __ h h _ h ___ h _ _ h __ h hh_ 

CT . _______________________________ . __ t&rcet. 
E . ________ h ____ _______ _ ______________ Go ahead. 

The ot:.erver then loob for the other targete and reporta when Ontl is 
located. 

It. may be 8MD that the actual radio operating in artillery fire ocm-
trol communication is very simple, and requiree mainly a knowledge 
of the abbreviated codee that are un c1 for the transmiuion of in-
formation. 

117. Qu ' tiOIlll for Mlf.renew.-4. Why doe. artillery fire COD-
wi by radio require a special prooeciure? 

b. What codee are used in this communication? 
c. Ie the convl!lDtional call.up used in eetabliahing air-ground 

communication? 
d. Under what conditions may the ea1l-up be dropped? 
118. OperetioD. .ercf' •. -Sugaations for instructor: If training 

editions of the Fire-Control Code and the Air·Oround Uai80D Code 
are available, Kudente should be given the opportunity to familiarise 
themselTee with the contente . 

• 
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ApPENDIX r 
RADIOTELEGRAPH OPERATOR APTITUDE TEST 

U. S. ARMY 
SCORE • • ___________ _ 

ANSWER SHEET 
FIll in the toUowinlJ; conoemlng youreelf . 

.. _---------------- ----------- ----- ------------ -- --- -----------(Lut !lam.) (Pint _J (Middle InU .... ) (Anal' .naIllumber) Grade. __ _____ • __ • _ •• ___ __ . _. _ Organization ________ ___ . _ _ _ _ Age. ___ __ _ 
PreMDt enlistment ) ___ . ___ . • ___ . _. _ .. ___ • nate today ______ _ 

or .... te of inductIon into eervice 
Tot&! yean .ervice in Army _ ___ __ _ _ Navy ____ _ __ _ Marine Corps_. ____ • __ _ 
What trainin, AIld eJ:perienoe have you had in radio operationL •• __ ___ •.• __ _ 
-._ ----------_._-_ ... __ ... .. ... _---_ ....... __ ._-_ .. _---- ._-.---._----_. 
-------.----- .--------- -- ------------ -- --+- --. __ .---_. -----------------
._ -- ........ . _---------------------------_._---_._---------------- -----
How ma.oy worda per miliute call you ",oeIve 111-
Radio telegrapby {Iliternational Mone code)1 __________ __ . __________ . ____ . . _ 

WI", telegraphy (Amerlun Moree code)? ____ __ • + ____ _ _ +. __ • • ••• • • _. _ . _ + . _. 

Fint praetlce pair . 
9«ond practiDf! pair. 

1. YES NO 
2. YES NO 
3. YES NO 
4. YES NO 
6. YES NO 
•. YES NO 
7. YES NO 
8. YES NO 
9. YES NO 

10. YES NO 
11. YES NO 
12. YES NO 
13. YES NO 
14. YES NO 

PRACTICE ONE 

YFB NO 
YES NO 

16. YES 
16. YES 
17. YES 
18. YES 
HI. YES 
20. YES 
21. YES 
22. YES 
23. YES 
24. YES 
2S. YES 
26. YES 
27. YES 
28. YES 

ThW practicf! pair. YES NO 
Fourth practice pair. YES NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

9' 

29. YES 
30. YES 
31. YES 
32. YES 
33. YES 
34. YES 
3.5. YES 
36. YES 
37. YES 
38. YES 
39. YES 
40. YES 
41. YES 
42. YES 

0.'9' 
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NO 
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NO 
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NO 
NO 
NO 
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NO 
NO 
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• .f. YES NO 56. YF..Ii 68. YE8 NO 
U. YES NO 67. YES NO IIlI, YES NO 
4e. YES NO 58. YES NO 70. YES NO 
47. YES NO n. YES NO 71. YES NO 
48. YEB NO flO. YES NO 72. YES NO 
49. YES NO 61. YES 73. YES 
00. YES NO 62. YEA XO 74. YES NO 
5t. YES NO 68. YES XO 76. YES NO 
62. YES NO M. YES 76. YES NO 
... YES NO 66. YES NO 77. YES NO 
54. YES NO tie. YES NO 78. YES NO 

INSTRUCTOR'S GUIDE 

"Give we your at.tention." 
"TIU. • the 8 ..... 1 Corp. Code Apti'ude TNt. In thill teIIt you will hear 

IoDC and abort .ound.. TbJe ia a lbort «lund (E). Th!. iA .. !lerie. of 1bo11 
lOunWo (E E E E E). Thll t. .. Iona: lOund (T) , Thls ill a .,11l1li of IollIlOundl 
(T T T T T). Here t. .. croup (F). He", hi another ,roup (X). When ' t.h/I 
te.t ,tam you will be.r two ,roupa of 10111 ADd abort ",undt!. The ,roup' will 
be !WIt in the followinc: order: Fint IrouP, thflIl .. palla!!; and th8ll the 
,l!:I'OUp. You will indicate on the te.t paper whethe, or Dot the aeoond I!I',(HlP 
.ouru:b exaetly like the finrt. Ir the II800Dd ,roup DOER fIOl.llld eIactiy like Ihf 
fi1'1!lt, underline YES. If the eeoond group DOE!! NOT IIOIlnd like the til'll, 
underline NO. For e2&Dlpie: (A A ) . Tholle hill ,;roll1'8 .,unded exactly alib; 
t.herefore, YES would be underlined if they ... ere .ent in the te.t. Take thII 
e1&mpie: (G M). No,,·, t.hoee t,.-o ,roup' were not ex&(lUy alike; therefore, NO · 
,,·ould be underlined it they .. ·ere In the talt." 

"Take your pencllt." 
"In the _pace. lIW"ked PRACTICE ONE, on the .fint p .... e of t.he t.est 

Indicate whether the ,roup_ you hear are Vlactiy alike or different." 
"Attention 1" "FI .. t practiee pa.lr" , (A A). "Thoee two ,roup' were alike; 

therefore, you abouk! have underlined the word YEll." 
"Seoond praetice pair", (F W) . "The IMlOOnd ,roup of lOunds wu dllferfnl 

from the· .fint. Vou .hould have underlined NO." 
"Third praetloe pair," (Q Q) . "Tholle t .. v ,roUp!! were a1lke; therefore, you 

abollid have underlined the word YES." 
"Fourth praetloo palr", (V 3). "The IeOOnd ,roup of IOIUldlI wu dil\'erPIIl 

from the .fint. You .hould have underlined the word NO." 
"The number of each IlAir of ,roups will be called before aendiDc the poup. 

For example: Fint pai r, IIeCOnd pair, and 10 forth . If you miM a pair ,0 10 
the next p&ir when it. nuulber i_ ea.llecl." 

0.'9' 
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TX 11 454 
THE RADIO OPERATOR 

"Turn the page of your te8t paver." 
"Fint pair" (B G). 
"8eoond pair" ( A '0 ). 
"Thin::l. pair" ( D D ). 
" Fourth pair" (8 7 ). 
"Fifth pair" (6 6 ). 
"Sixth pair" (1 J" ) . 
"Seventh pair" \ Z 7). 
" Eighth pair" (8 3 ). 
"Ninth pair" (4 V ). 
"Tenth pair" ( L A 8 ). 
"Eleventh pair" (I' XX). 
"Twelfth pair" I X ) . 
"Thirteenth pl.lr" ( A P ifi"). 
"Fourteenth pair" ( D T X ) . 
"FHteenth pair" ( Y Y ). 
"Sixteenth pair" (XA fi ). 
"Seventeenth pair" (IN xii) . 
"t-:Ighteeoth pair" (x'Ii N W) . 
''NIneteenth pair" ( jflj x'lh . 
"Twentieth palr" ( BX DKT ). 
"Twenty-flnt palr" (WD WD ). 
"T ... enty-eeeond pair" (XAI B:AlC ). 
"'r"'enty-third pair" (W W W A ). 
"T ... enty-fourth pair" (I L I L ). 
"T"'enty-fifth pair" ( I tJ T I '0) . 
"1'lI'enty-eixth pair" ( V 8 V B ). 
"T"'enty_venth palt" (D T 6T ) . 
"Twenty-eillhth pair" (XX XW). 
"Twenty_ninth pair" (JotUT ilU ). 
"Thirtieth pair" {in W J" J. 
''Thirty-lint pair" (NX NO). 
"Thirty_ond pair" (IB 0 ). 
"Thirty_third pair" (iiI iiI ). 
"Thirty_fourth pair" (il fi). 
"Thirty-flfth pair" (0 I X1) . 
"Thirty-eixth pair" ( 81f P l . 
"Thirty_venth pair" (Ii: XL ). 
"Thlrty-eighth pair" (XU 

"Thirty_ninth pair" (U A D 11 P l. 
"Forileth pair" (iT B T ). 
"Forty-fint pair" (B 7 B 7). 
"Forty le()Ond pair" (WO WO ). 
"Forty_third pair" (78 71[). 
"Forty-fourth pair" ( 0 V IV). 
"Forty_fifth pair" ( P L P L ). 
"Forty-.ixth pair" (XP XW). 
"Forty_venth PfI.ir" (XZ ID) . 
"Forty-eighth pair" (Ba Da) . 
"Forty_ninth pair" (XO XL ). 
"Fiftieth pair" (P X P K) . 
"Flfty_fint pair" (D L T B L T ). 
"Fifty-.ndpair" (YQQ YQZ l . 
"Fifty_third pair" (a Ulf aA If ). 
"Fifty_fourth pair" ( B 0 I B 0 8 ). 
"Fifty_fifth pair" (IU I..&. ). 
"FiftY-Ilxth pair" (XO I XO I ) . 
" Flfty_ventb pair" (X i iiI'>. 
" Fifty-eighth pair" (IXX IDiIi). 
" Fifty-ninth pair" (iii iii'). 
"Sbtieth pair" (W A A W A a ). 
"Slxty-flnt pair" (GX GX ). 
"Sixty looond palr" (11 J" 1) . 

pair" (eO &0). 
" Sir.ty-fourth pair" (IiA I 8.& 8 ) . 
" Sirly_ftfth pair" (IXa IXVX). 
"Sirly-e1xth pair" (XID. XI L ). 
"Sixty_venth pair" ( 0 • Y 0 A Y ) . 
"Slxty-eighth pair" ( 1" 0 L P XL ). 
"Slr.ty-nlnth pair" (W A X W A X l . 
"Seventieth pair" (Ulf •• .& D ) . 
"Seventy-finst pair" (XI:a: XBA ). 
"Seventy-eeoond pair" ( lCTD IZ ). 
"Seventy_third pair" (B 0 D BOD). 
"8eventy-t:ourtb pair" (A U U XU). 
"Seventy_fifth pair" (B T 3 8 B T3. l. 

pair" (VUU I 

" Seventy_ventb pair" ( Q Q A a 
QIIa). 

"Seventyoelghth pair" ( B T 0 It 
B TOA ) . 

0.'9' 
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I.YES NO 
'YES 1m" 
< 1m" ,. NO 
•• m; • 7. YES 
L • I. 

II. YES 
12. YES 
II. YES 
14. YES ... .. NO 
17. m; .. 
II. 

21. YES 
22. YES m 
24. YES m NO 
"YES m; -

THE RADIO OPERATOR 

SOLUTJON 
27. YES '0 
28. YES 1m" 
H . YEB 1m" 
30. m; ". NO 
32. m; ... 1m" ... NO 
ilti. YEB m; 
36. Y EI:I m; 
37. YES ;rn 
38. m; ... NO "'. 1m" 
,I. 1m" ... NO ... NO ... m; 
<0. m; ... NO 
U . YES 1m" 
48. YES m; 
4(1. YES m; 
ro. m; 
'I. NO ... NO -

• 

DO 

53. YEB ... ... ... " . 51 . 
till. YEB 
eo. YES 
61. 

" 63. YES 
84. Vta 
'" YES 
86. YES 
87. YES 
88. YES ... 
70 . 
71. YES 
72. YES 
73. ... ". ". 77. 
78. YES 

• 

• 

UHIIUIITY or (.l.LlRltNIA 

11 ... 11-454 

NO ;rn 
NO 
1m" 
NO 

NO m; 
NO 
NO 
1m" -

• , 
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THE RADIO OPEollATOR 

ApPENDIX III 

PROCEDURE SIGNS AND SIGNALS 
PROCEDURE SIGNS 

AA 
AA 
AD 
I:a 
AS 
B 
BT 
c 
D 
DtJPB •••••••• 
F 
o 
OB 
ull 
IX 
Ill: 
('_ddd ..... ) 
Z 
II: 
L 
N 

NB 
o 
p 
Q 
a • T 
v 
VA 
W 
WA 
Ii 
y 
z 
u' 
kk' uo' 

... 
.- .-.- .-.- - ... · - . - . · - ... - ... - ... -
- .-. 
- 0 0 - .... - ._- .. · ...... . 
_- 0 -_ .. -. 
.. _ .. -----
.---- 0-· - .. 
- 0 

- .. -. ---.-_. -- .-
0_0 

o 0 0 -· ' .. -
0--.-- .-- .. - . -.---- .. 
o 0_ 

· ._---
• Uoed by -'rmy .. Ith Iden!"'-I ",...,1", 0/ ZQ D. 
'Emplo,od b, -"my lor nc, ""nll"01 purl">""". 

'" 

M ..... ' 
UnknoWl! mUon. BI.nk. 
All after. 
All before. 
End of tranmlillllion. 
Walt. 
More to follow. 
Break. 
Affirmative. Corroot . 
Deferred. 
Duplieate m_ge. 
Error. Erase . 
Do not tranllffiit. Do not answer. 
Repeat back. 
GroUp(l ) . 
Repeat. QUIlIIUon luark. 
Execute to follow . 
Execute. 

Verify and repeat. 
Go ahead. (Tranlllnlt.) 
General relay. 
Not reoeived. Negative. 

Exempted. 
Number. 
Urgent. 
Priority. 
lnfannatmo. 
Receipt. Routine. 
Signal strength . 
Tr&DlIIIllt (to) , 
From. Calling. 
Finish. 
Interference. 
Word after. 
SJant (f) or lep&rator. 
Acknowledge. 
Originator. 
Net control d.tion. 
Silence. 
Negative ailence. 
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UNIV[RlfTY Of CALIfORNIA 



, 

TJ[ 

Z:&A 
'A' 'Ae 
• AD 'A. 

• AG 
.AK 
HI 
.U 
HI< 
.AL 

• 
'A" 
'AI 

HT 
'A" 
ZAV 
• AW 
.AX 
.AY .A. 
.BA 
.BB 
.Be 
"D 
.BO 
.BP 
.BG 
.BK 
.BI 

• 
• BI 
.BT 
ZB" 
• BV 
ZBW 
ZBlI 
ZBY 
ZBZ 

• 
SIGNAL CORPS 

PROCEDUBE 8101(.\1.8 

(A) AN8WERING- AIILCRAFT-AUTHENTICATION 

You are ca\Wnl delay by .0. __ iII all8"lIrin,. 
You are CAUmttl ooufuaion by alUl,,'erlul out of order. 
Ann.·U in alphabeUca1 order of call alpll!. 

me (or ) on kc . 
Am reelinl in anfa!n4 ( I . Belore land1na; 2. Tn rejoin fonn.-

Uon). 
Am foroed to Iaod (at or near ) bee.uM of (l . Z. 

3. ED«ine failure; 4. Out of . 
----- ------------------ ----
-- ---- -------------------- ---- '. _-------- ---- .-.-----

--------
• _____________________ _______ r •• r _____ _ ___ _ _. ---- --- _.------
_.'." . • • • • • • 

your JU Fpftl'" authentication. 
M : ' pel'll autbentioation hal! been ohecked and iI 

(1. Collect; 2. Incorrect. oon-ected authentication I.a ), 
-_ ...... -----.--.. --------- --- --------- - ---_. 

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

. --- ---_._-------------_. _-- ------ ... ------_ . 
---<--_.- ------0---·- · 

-- ---------------- --- <- -- --- ----_ .. _--------_. 0- --------_·_-
(D) CALL SIGNS 

-- -- ._ --------------------_._---------_ .. - -. ---- ---
-- ------ -- . - . . -. --------------_.--

.-- --- --- _. -
-- -------_._- ----- . _-----_ . _---- -._-- ---- • --.-- -- -
_. -- ------ .... -_ ._-_._.- -- -- -- ---- ---- --_. --- -- _·------0 --·_· 

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

-_. _- ---- -------- -- ---- ----- .----_. - .. _-- _. 
.. -.. _-- --- -_._------- -------_ .. . _--_._ . -_._ -_ .. _- ..... --_ . 
-- ------_._ . . _-_ . .. _-_._-----_._--- - -_ . --. ... _----_ ... -_ .. 

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

--. -. - --.--- - - ---- .-. . - ---<-_. 
-. ----____ . _0 __ --- 0 __ -___ ------ ------------- --- _._---- ______ __ . 

\ .. 112 ,-
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Ze. 

Z e. 
zee 
ZCD 
'C' 'C' 
ZCG 

"ClI 
'CI ze. 
"CX 
z CL 

ZC" 'C" ZCO 
ZCP 

• 
'CV 
'CW 
'CX 
.CT 'C. 

THii RADIO OPERATOR 

(el CALLING-COMMUNICATION8 

Aft you (or ) in onmmunieation with (Oy --) 
(1. Radio; 2. Wire; 3. Vlaual)f 

lam (oT ia) lncommunieaUonw:lth---(by--- ) (1. lw:Uo; 
2. Wire; 3. Vitlual). 

Call me apln at (011 Ito.). 
FoUowilJl" 1. ... ·hat I (or ) IIelIt (at J. 
I have (OJ' baa) bee" eaJUIlI you (on ke.). 
I (or ) will call you apln .. Il0011 .. I (he) ean (or at ---) 

ke.) . 
Infanu that I have (or --- hM) been caUillJ him (on --

lr.e.). 
C 7 'C IMteriDI for nHu',., 
Lietel,l in for m pupll from - {on ltc.}. 
You were (or w .. ) 8ending.t t he _ time all ---

Tnn.m1t mN",e(_) without prellininary ea1I-up. 
Make (or direct to mab) preliminary eall-up before b-aDlIllliUllll ....... 
Collective (or net) eall orIrn for the preeent Indudflll - --
-------- ------ -- ---- ----- ------------,, --_ . _--_ . _- ._---- -- -----
, ____ ___ ____ _ _ __________________________________ __ • _______ T __ _ • 

,,- -------------------------------------------------------- ----
• • • • • • 

______ . __ __ ______ ___ ___ _________ __ _____ ____ ____ -----0---

(D) DIRECTION FINDER 

Z DA TralUllllt '"MO'," and eaIllliP" (00 ke. ). 
Z D. Report bearinp by dheetion finder In plain Enlli,h. 
Z D C What I, my (code uoderdooc! if oot follo""ed by ZDH)f 
ZDD yourbearinalooode.... at " 
Z D J: Your bearinlln plain En,U'b ""N at ---
ZDP Your bearlog from .N · (and dl..tanoe from ... 

--:, .. 
Z D 0 BMrinr; furnt..hed you ill (1. BilateT&l ; 2. Unilateral). 
ZDK J am unable to fumillh you (or ) bearinl now. Call apln in 

--rulnut... . 
Z D I I am (or 1_) 00"'· ready to fllnllih you (or ) with radio 

direction-Snder bearinp. 
Z D I am (or - iI) uoable to turnilh nlliable bearlnp due to (1. Nilht 

elfeet; 2. Poor minimum; S. Uneallbrated II!(ltor; 4 . Weak iiII'll. ; 
Ii. Poor note; 6. Interference; 7. Uuealibrated frequency; 8. Poor cr( u ) . 

Z DK What II my bearinl and diat&nce from you (or )1 
Z D L Wha\ it reeiproOioI of bearinc jUit me by you (or )f 

113 0.'9' 
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SIGNAL CORPS 

Z D)( Reciproeal of bearinS just furnllIhed you by me (01'" ) Ia - --
Z D N Beariogft appear to be rf!liable . 
• DO 
.D • 
• Dg 
.DB 

• 
• DV 
.DW 
'D" ZDY 
• D. 

'E' ."" zoe 
• ED 
ZEE 
'EP 
ZOG 
ZOK 
ZBI 
.H 
'EX 
• E. 
U" •• " 
.. 0 .E. 
'Eg .. " 
• ES 
• n 
ZE" 
ZEV 
ZBW 
ZE" 
ZEY 
ZE' 

ZP, ... 
zpe 
ZPD 
Z'E 
ZPP 
ZPG 

._ -_ . _- _. _- - - --- - ----- -- - - .. -.-- .. . _ . . . __ ... _._ -_ ._ . . -------- --

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

--- -- -- -- _._- _. _------- -_ ._ ---- ----_._ ---- . . . __ .. . . .. ---- -- --- -___________ __ ____ . ____ . ____ . ________ . __ ._ ...... _ .. _. __ --0--- ---
---- --- ------------- - ------ . - -- . - - - - .- - - - -... --- _._- -------- -_. 
-- - - -- ---_._._--- -- ---- -- . . _. - . -- -. - . - . - ._ .. _._--- ---- ------ .- . 

(E) EQUIPM ENT, ADJUSTMENTS OF EQUIPMENT 

I am (or 

I am (or 
My {on 

ill) goinS to Ulle ---

ill) uuable to UM ---

ke.) il out of commiulon . 
Repairs completed. Am in comwi8ft ion now. 
I have adjUftted my - -- (I . Radiating ftyfttem; 2. Power). 
C-eille uain, 
I am (or il) using ---
Your appeaTll to be dereetive (on - -- kc. ). 
Your key or relay appetlTll to be sticking. 
Your.peed key 18 improperly adjU8ted . 
----- --_._ --- _._- _._ -_ .. _ .... . .... _--_ . . _---_. _. _-------- _. _- .-
--_._- -----_ ... . _._. _ . .. _._ . _---- ------_ . . _- -_ . . _----- ------ ---_. ____ __ __ . ____ _ . ____ . _. __ . _._ . ___ ._. __ _ . _ . . _. _ .. ___ ___ ·----- 0-
-- --- _. _--- -_. _-_. __ ._---- -- -------- -- ------ ----- -------- ._ -------. _._---- _ . . __ . _-_._. _-_. _. __ . -- ._-_ ._----_. _. _._--- ._ ---
How i, my 
Your note i, - -- ( I. Quod; 2. Poor; 3. Ri ,inR and falling ; 4. Over-

6. Hnder-modulated). 
Your dot.. a re ( I. Too heavy; 2. Too Ii,M) . 
Your (or ) tran lllllltt.er i , not keyins properly . 
_._ ._-_ .... --_._ .. --_._ ._ . ... _-- -- -- ---_._ ... _---- --- --- -_._-_. 
.. _._--_._.--_._. --_ . . _--_._._. _. _- ------ _._-- -- ----_._. _--- ---
-_.--- -- --- _. -. _----_ ._- -_._ ._ ._-- --- ----- ---- ------- -. -._-----
- - - - - ---- ... --_ . . ---_. _--- _ . . _-- -------- ---_. _------- -- .. _-- _.-
-- - -- -- -------- . . ---- _. __ .. _. _- -- -- --- -- --- ---- -----_. -- --- --_. 
._- --- - - - - - - - -- .. _. ----_ . . _ .. _---_._ ------ -_. _. _---- -- -- --- _.-

(F) FREQUENCY, FREQUENCY ADJUSTMENT S 

I mUlt .• hilt too work anoiher station (or ---:,. 
Frequency mc . 
Frequency kc. 
Send V'. on thia frequency (or kc. ). 
I am (or ia) .hlfYn, to tranllJlit on 
I am (or il) Ihlftlng to moe;,'e on 
I am (or ;8) able to reeeil'e cn k • • 
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'PH 
'P 1 
ZFJ 
ZFK 
'PL 
, PM 
ZFN 
ZFO 
IFP 
ZFQ 
ZFR 

• 
'PW 
ZFX 
ZFT 
'FZ 

THE RADIO OPERATOR 

I t.nl (or is) able to transnit on kc. 
Shift (or dired ) to recei"e on kc . 
Shift (or dil"e(lt ) to translllit on ke . 
Shift (or direet ) to tranl!!l1it and reoeh-e on 
What frequency are you (or ) uBing (to work 
H ow dOOll my frequency cheek! 
Your frequency LR oorrect. 
Your fnlquenoy is too high (or i., ===- kc. too high) . 
Your frequency ie too low (or is - kc . too low). 
Your frequency i8 ke. 

TX 11-4M 

ko. 
)! 

Adjust your tranemitter frequency to aero bed with mine (or with 
-'---'-:). 

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

---------------------------- ---- ---- ------------ ----------,._.-
-- -- -- --------------------- --- -------------------- -------.- ----
-- ----- -- ------------- -------- --------- -- --- --------. -- --_._- --

(0 ) NET CONTROL (ARMY), GUA RDS (NAV Y) 

Z G A Indicate ships or station. for which you are radio guard (net control 

'GB 
'GC 

'GD 

'GO 
'GP 
'GG 
'GH 
'G1 

• 
'GL 
'GK 
'GN 
'GO 
'GP 
'GQ 
'GR 

'GO 
'GT 
'GU 
'GV 
'GW 
'GX 
'GT 
'GZ 

station) ( Ite.). 
Take over radio guard or net control for (un til ) . 
Are you (or Is ) radio guard or net control Itatioll for (on 

ke.). 
I am (or is) radio guard or net control station for --- to, 

ke. ) . 

------------ ------- ------ ----------- ---- ---- ------------- -------------- --------0------ ------- ----------------- -----0- ____ 0 ___ _ 
• • • • • • 

--------- ----------------------.----------------- ---- ------ .- --
-- ----- --- ---------------- ----------------- -- ------ ------------
----- ------------ --------- ------ --- ----------------- --- ------ --
-- ----- -- ---------- -- -- --- ----- ---------------------- -- ------ --
--- -------------- ------- ------------ ---------- ------ --- --------
Station reports illto net. 
Station leaves net temporarily (or for --- houl1l) ( to communioa te 

with ) (will be on - Itc.). 
Is net directed or free ? 
Net is ( \. Directed; 2. Free). 
---- --------------------------------------------- ------------- -

---- ------ --- -- ----- ------ -------- ---- --- ----- -- --- ----- ------ -
------- ---------- -- --- --- -------_ ._--- --- -- -_._--_. -- ------- ---
------------ -- -----+-----+------------------------------------ -
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.LA 
ZLB 
ZLC 
ZLD 
ZLB 
ZLF 
ZLO 

ZLlI 
ZLI 
ZLZ 
'L" ZLL 

• 
ZLP 

• 
ZLa 
ZLT 
ZLU 
ZLV 
ZLW 
ZLX 
ZLY 
ZLZ 

.XA 

'XB 
• XO 
.XD 
'X' 
ZXP 
ZXO 
o Xli 

OXI 
OXZ Z"" 
OXL 

• x" 
• 

'XV 
Z"W 

SIGNAL CORPS 

(L) LIST OF TYPES AND MEANS 01<' COMMUNICATION 
. CW ___ __ ___ _______ _____ _______________ _____ _______ _____ ______ _ 

ICW _____ __ _______ _________ ____ ___________ _____ _____________ _ _ 

Type or model 
Type or model 
LandUne or ".ble 
Vi.Iu.L 

tra.l\lllIlitter _ 
reoeiver_ 

(1. Telerr.phj 2_ Telephone) _ 

R.dio (1 _ R.d io 2_ Airer"" r.dlo; 3_ Field radio; 4. 
R.diotelegnph; S. R.dlotelephone; 6. Direction finder). 

--- ---- ---------- --- -- -------- ---- ---- ---------- -- ---- -- --- ----______________ ____ ___ ___________ _____ ______ _______ __ ._ ----- 0--· 
--- --- --- ---- ---- ----------------- ------ ------------- ---- ----- -
------- -- ------- -- ---- .------ ---- ----.- -- --- ----- ---- -- --- -- ---• • • • • • 
--- ------- ------- ----00-- -- -- ·_----- ---- --- ----- -- ----__ _____ __ . 

• • • • • • 
--------------- --- ----- --- ---0------ ------------- ----- ____ ____ _ 
------- --- -- -------- ---- -------------- ---- --- ---- --------- -----
------- ----- --. ----- -.- ------. --- -------- -_._ ---- ------ --- ---- --_·_-- -------- --------- --- ---0- -- ------ ---- ---- . ------ _____ ___ . • -- ------------ -- -- --.. -- ------ ------ .---- ------ -- _._-- -----_ ._-
--------_ . _------- ------ ---- ------------- ----- --._ ._------ --_.-
------- ---------- ---_._- - --------------- ----- -- -- ------ ------ -
--------- ---- ---- --- --------- ---- --- --- --------- .----.-----_ ._-

(M ) MESSAGES, TRAFFIC 

I bve (or I ... ) mell"re. (numera.l Indica.ting number 
of ID.M"P'I m.y be foUotiled by 0, P, or D 1-0 Indica.te preceden« 
other tun routine) for you (or ). 

Nothlnr received fl'(lOl (.t ). 
Frt.gmeni.e only received (fTOOl ) . 
H.ve you received 808 jus' (or m.cle by -- .t )? 
The follow1nc ill beadilll of mellS'V .. receh·ed. Cheek tta.tion 

of orirln if .nd repU\. 
Unable to loet.te m_re(a) . Give better identific.tiou d.tt. 
Tbi. m_.,e I, in error-di,ro,,,-d It . 
How do you count follotldnlli ted fi!'Oup (t ) r Won! (or 

word. ) t hould be counted lie group(_). 
Hold my m_v number - - until COrrectlleN i. oonfitD\ed. 
Followinr receh'ed from C.t l . 
Verify enciphering (or encoding) of your rn_v (or portion 

indie.ted) . 
Cryptogr.phio "'atem indica.ted in your ruetlUV ( l. It not held : 

2. I. inoperdive) . 
----- ------------- -- -- ---- --- --- ---- ------ --- ---------- --- -_. -. • • • • • • 
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. . ... 
un: 

'XT 'x. 

TX 11 CU 
THE ItADto OPERATOR 

Verify tbe m_re or portioll thereof indicated with your m_p !!enter 
(comrnunleatloll oftIoe) .. nd correct veniol!. 

___ T ____ __________ ___ _ __ ___ ___________ _ __ __ _ _ __ __ ____ • _____ _ __ _ 

(N) STATION SERIAL NUMBERS 

Z )I A Wh .. , w .. • tation .,1aJ number of Jut. mcu'go received from 'bla .tation 
(or from )? 

Z II. Station lien-I number of J .. t me 77' go received (lUll you (or hUll. ) 
ou 

Z If 0 What ...... station leria! nlWlber of IMt meu'p you tran.nitted to me 
(or to )T 

Z)I D Station .erial number of Jut mM",'iI tranmlitted to you (or to ) 

U. 
ZWF 

uo 

... 

.. , 
'N 1 ... : 
UL 
"X .• " 

• ••• UT 
n" uv a., 
ax 
aT .". 
'OA 
'OB 

ZOC 

"-. 8 
Number ,_ -- Ia blank. 

.. U before croup 1 of mpp,e number --- to number ---
t,..pepitted (or trumitted by ) to drailhten out eonfUlllon 
In IletiaJ uumbel'8. 

Two meette«, reference numbel'll - - .. nd (or croup oounta 
and time of oririn and ), both &II IIerial number 

Deeiro-te COl'1'eCt eeNl number. 
Change .eral number of m_gc with refcnmce numben - -----

(or (rOup count and time of origi!! ) to aerial oumber 

Prior to elOllI!!1 Ntlon reeorda, lut m_r.re tranllllitted to you (or to 
---) ""N m_tre number -===:: l&et me".a .... reoeived from you 
(or him) W&II m_1Jl;l number -
NOTE_- Repeat for &II many elalioflll ... neeer"ry to complete cheek_ 

-------- ------- _._-- --- _. ----- -- --- ---- ---- ---------- -- - --- ---
------ ------ ------ -------- -- ---- -- ------ --- -- ------ -- -- ----_.,-- -
--- -- ------ ----- -- -- -- -- -- ---- ---------- ------- ---- -- ---- ---- --
---- ---- ---- ----- ------ -_ .. _-- --- ----- ---- ------------------ -- -• • • • • • 
------ ----- -.0-- ·--------- --- ------- ----- --_· _-- -- -- --_____ ___ _ 
_·- --- -0-- --- . ------.---------------------_· _- ---- ---- ____ ____ _ 
_____ . __ . ---.0 ------0 -- -- .----- ---_·· _-_·_----- --- ---- ------------- -0----- ____ _____ . ____ _ . _____ . _____ ___ ____ ___ __ __________ _ 
------- -- ---- ----_.-.-. _-.---------- ------- ------- ---- ------_. 
---------- -------_._-------_._- ---_ . . _------- --- -. -- -- --- ------
----- --- _._- --- ._----- ---- ----_ .. _-- ---- ---- ---- -- -- ----------
----- ---- ---- --- ---_._---- -- ---- ------ -_._ --- --------- -- --- ----

(0 ) OPERATING 

Send at .peed of words per minute. 
Your (1. Charaeten are Judiltlnct; 2. Words are poorly .p&eed: 

3. Tranllllitter or key mi .. iol dot.). 
RN exeeutlve .il'1 (.irnaI of e.eeutlou) for lut m_p (or for m"'up 

followiu, ) been made? 

U7 0.'9' 
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TX 

ZOD 
ZOE 
ZOP 
ZOG 
ZOK 
ZOI 
ZO, 
ZOE 
ZOL 
ZO)l 

• 
ZOT 
ZOU 
ZOV 
ZOW 
ZOX 
OOT 
ZOZ 

ZPA 
zn 
ZPC 
ZPD 
ZPE 

• 
ZPU 
ZPV 
ZPW 
ZPX 
Zpy 
ZPZ 

SIGNAL COIlPS 

your meu&pllin Itrinp of - --
I am going to tranamlt my mO" .. p In Itrinll'l of - --
c- UBing _peed key. 
-- ----------- ---------- ----- -- ------ -- --- ------------------ ------ --- --- ---- --------- -- -- ----------- - --- -- -- ---- --- ----- -------
__ - - __ _ ___ - - - - - __ - - - - _____ _ __ - - - - __ - - - ___ - _ ____ _ _ __ - ____ - - - - - - 0 

_ _ - _ __ - __ _ __ - - _______ - - ____ - - _ _ - - _ _ ____ - - _ _ - _ _ - ________ - - - - - - - 0 

-- ---- ---- -- ------------ ---- ------- ------ --- --- ---------- ------
---------- -- ------------- ---- -- -- ------------------ ------ ------U.e .peed key If qualified to do 8(). 

• • • • • • 
-------- -------------- ----- --- -- ----- -- --- -- ------ ---- --- --- ---
--------- ---- -- --- -- --- ----- ---- ---- ------ -------- -- ----- ---- --
-- --------------------- ----- -- -- ----- ---------------------- ----
-- -------------------- -------- ------- ------- ------------- ---- --. -------- ---- ------ ---- --- ------- ------------------- -------- ----
-- -+----- -------- -- ----------------------- ------ ------------ -- -
--- -- ------- ----- -- --- ------- ------ ---- -- ------ -- --- ------ ---- -

(P) FACSIMILE (JOINT) ; OPERATING (NAVY) 

----------------- ---------------- ----------- --- ----- ------ --- --
----------------- --- --- ---------- ------------------------- --- ---- ------------------------ ------ -0 ------- ------------- ___ ___ __ _ 
------------ ---------------------------------------------- ---_. 
---- ----------------._-- -------------------------- -------- -----• • • • • • 
----- -------- ----- --- --- -------- --0--- --- -- -- ------ --- __ ___ __ _ _ 
-- ------- -------------- -- -- ------- --- -- ---- ------- -------- --- --
-- ----------------------- ------- --------- -- ------- -------- -----
------------------------- ---- --------- ------ ------ -------------
----- ------ ------------------ ------ --- --- ----- ----- ------------
---- ------ ------------- ---- -------- -- ---- ------- ---- ------ -----

(R) RETRANSMISSION, ROUTING, RELAYING, AND DELIVERY 

Z B. A Forw8ol"d thl. me""ge (or me.flage ) by '"isull1 to 
Z B B Deliver (or direet deliver) meBsage(l ) via (to 

- - ) . 
Z B. C Act &II N!lay between me (oe ) and ---
Z B. D Give me your meflflage(.) for ; I will forward. 
Z B. B Forward tbi, message by wiN! (1. Collect; 2. Paid). 
Z B. F Take no further action with N!gard to forwarding men. (to 

- -). 
Z B. G Transmit thil melllJage now (o r at ) by (I. I method; 2. F 

method). 
Z B. H Inform me when thl. menage (or musage ) hal! been receivt'ld by 

addresl!ee(') (or by ). 
Z B. I Melsage b.&II been received by the addre .. ee (or by ) at 



'RJ 

'''L • In, .". 
o .]t. 
o 

.n 

'B. 
.OB 
.oe 
.ID ... 
.n 
'BO 
.llI 
'B' 'OJ .n 
'BL 

'"" ZB. 
'BO 

'B' 'BQ 

'"" .BI 
ZaT 
• B" .n 
.BW • n, 
ZBY .s. 

TX 11-464 
THE RADIO GPERATOR 

Pasa rollaldDIIl meaaace to destination by (1. Hand; 2. U. S. 
POIIt&! Service; 3. Fast mail). 

Dlttoribute thi. meuap by where no CharxeB &re involved and 
to all others by mail. 

How route traffic for T 
Route traffie for through . 
Have been unable to ret.y (or deliver) me • ."B to --- (1, Will 

oontillue ell'on. to effect ",lay (or delivery); 2. Advlee dlepoaitlon). 
• • • • • • 

----- ---------------_.-- ----._---_."._---------- ----- ---- -----o o o o o • 
-- --------------------_._--- -.-._-------- ---------- ------ --- ---

(8) SIGNALS, 8IONAL 8TRENGTIl, READABILITY 
Can you reoelve 1 U 110, ",hat i. bi. readability ! 
I can reoeive . Readabillty -
Your f.de (from strength to J, 
Dee':J ee 8trength of liJOal • . 
Inerene strength of liiPWa . 
What I, my 'llIllll 'trength? 
What. I, my readability? 
-------- ---------- ----- ------------ ----- --- ------ ------------- . 
-- ------------ ---------------------- -------- ---- -------- --- -------- -- ------ ---------- ---_._ . _- ----- -- -- .-_._------_. ----------

Reception (1. Poor; 2. Fair ; 3. Good; 4. E:JoeUent; Ii. Impoe-
Ilble; 6. lmpoeeible due to echo) . 

--_._--------_._._._._-_._._-------------_. _--- -------.- --- _. _-
--_._ ._._- ---_ ._ -_. _---_._ ------ . ----------- -_ ._--------- -_. _- --_._ .. _._-- _. __ . __ ._. _--------_. _---_._ -.-. _. _-_._----.-------. __ . . _ .. . _. _._ .... __ . . _._. _____ . __ . ___ . ___ . . _______ . ___ "---'-0-
._ .. _ ... - .. __ ._. _- _ .. _._--_._--------_._-------.- ----- .. _---_.-._._-._ ._._._ .... _ ... __ . _._._._ ... _._ .. _._--_._-----------_. __ . 

. . _ ... . -. .. _ .. . .. _ . . _._._._._--_._._._ .. _ ... _- -- -------_. _---_. -
.. . ... -. .. _ ....... __ . _ . . . _._ .. _-_._. __ ._ ... _------- ----_._-- -.-. - - _. _ . . - _ .. _ ... _. _ . _ .. _. _. - _. -- _. _ . . _._. _. _ .. ---- ----- ------_. 

(T) TIME AND TRANSMISSIONS 
Z T A I 1m (or ta) going to make a timinr; .illnal for eorreetinr; eloch. 

The numerals iDdieatiDg the time (and plul or mlnuK 
undentood) will be foUowed. by the e:Jecutive 5-ee<:ond dath 
t.enninstinll eu.etly at the time Indicated. 

Z T B What Ia your 'lme and tlrne anne? 
Z T C My time Is .one time (plul or mlnua uodel'!ltood). 
ZTD Frun to 
Z T. UntU further ordel'!l (or until ). 
Z T 1" E.t.abliahed. at (by J. 

119 Or Im.m 
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TK 11 tilt 

ZTO 
ZTJ[ 
ZTI 

ns 
ZTl[ 
ZTL 
ZTJ< 
ZTI< 
ZTO 
ZTO 

• 
ZTT 
ZTV 
OTV 
ZT" 
ZT,", 
ZTT 
ZTZ 

ZVA 
ZV' zve 
ZVI) 
ZV. 
ZV. 
ZVO 
ZV • 
ZVI 
ZH 

• 
zva 
ZVT 
ZVV 
ZVV 
ZVW 
ZV'"' 
ZVT 
ZVZ 

ZWA 

ZW. 
ZWO 
ZWI) 

ZW. 
ow. 

SIGNAL COJtP6 

A'--.. 
Did you (or ) tran ... lt &oythlna for me? If .0, pl'.ee ",peat, 
TnoImit t.iIIfBe blind (or bl( wd"," tf'llftle) to rile (or to 00 

ka.) . I (or ) .,..w reaelpt for tNile .. tel- (0111 ko.). 
Tn.n.nit only urrent or priority m e 'r.e. 
Routine m F 7 3'8M may be 'ntoNUlI"«l DOW. 
______ __ _____ . ',, _______________________________ __ _ _ ____ " "' 7 

______________ ._, ______________ __ ___ ___ _ _ _____ _ __ _ _____ _____ '.7 

______ ___ ____ __ _ __________ ___ _______ _ ,_, ___ _________ _ _ _____ . ' 77 

___________ _ _ _ _ _ ., _________ _ ____ ___ _ • _______ _ ____ _____ 7 _ ___ _ , " 

____ ______ '_7 __ ____ ___ __ _______________ _ __ ,_, __ _ ______ 7 •• ____ ._7 

• • • • • • 
7_' ______ ___ _ , _ _ _ __ , . ' ________ ______ ____ _ __ ___ _____ ___ ____ ro. __ ____ ______ _ " ________________________ 0 _____________ __ _________ _ 
------------- ---- --- --- ----------------- -- ---------------- -- ----------- -_. -_. __ . _-_ .. _- -- ------_._--------_._-----------------
-------_._.--_._------- _._--- ---_._- ---_._---- ----------- - --- --
---- ---- .-.-. -- .------ ---------- .... 
-_. _._. _ .... _._---- ------- ------ ---- ---- --_._ --._--------- --- --

(V) MISCELLANEOUS AIRCRAFT 
._._--.. _--- -- ------------------------------------- ------- ---- -
--_._._------------- --- -----------------_ ._ --------- -- ---------
_ ... _. _--------------- ------------------ ------ ------ ---------_. _._-_. _. _-- ----- -.-------_._._-_._._---- ... - .... _. __ .--- --- ----
._---- --------- ---------- .---_._-._._ .. . _ ..... -.-._------- -----
._. __ ._---.---------- -------_._ ._._.-._-.-- .... _ .. _- -------_.--

.. -- . . -.. . -..... ... ------------
... _------ ---------------_ ._-_ ..... --- ... _._._ . .. _- ----- -----_. 
_._- --- --- ----------_._----- --_ ..... _--_ ... -- ... _._ ---------_ .. .. --------------- ------ -- -- -- -'-" - - _. _. -. _. _ ... _. - ------------• • • • • • 
------ _._----- -- --- -_. _ . . _ ... _._-_. __ .. _-_. __ ._-_ . . _-------+---
------_ ._------- --.... _ ....... _-----_._---_ ._-----_ ... -----_ ._. 
------------ _._ . . . _. __ ... _---_ ._---_._._- ----_ ._-----.-----.. _. 
--- ---- -----_._ ..... _-_ ..... _--- -. ---- --------.-----_ .----- -- ------------ --- _.---.·_·_·_·_·_·---0-- ·- -0-·----_·_--_· -__ ___ . __ _ 
------------_._-_. __ . __ ._ .. _-- ---- ---- ------ _._--- _._ -'- -- "'_. 
--- --_._ -------- -_ . __ ._._--- -_._---_._- --------------- -.-._-_ .. 
-------_ ..... _- --_ ... __ ... _-_._ --------_._-- ---- ------. _--_._ .. 

(W) W.-\TCRES AND SCHEDULES 

C10ee or teeure (or direct to or teeure) your (hill) 1i.ati.01l Qf 

watch (on - kc.) . 
Are you (or II -) mlini.ainillg oont.i.nuo"l .... ·at-cb on. ===-; ko.T 
I am (or -- Is) mlintaln;n, a eontiuuou$ ",· .. tell o n ·- ko. 
Request (or -_. reque.tII) penniallion to IIOOlIre w .. tch (or aIoM 

Ration) OD - ko. 
I am-(or · il) IIOOlIrin, .. · .. teh (or clOlllnl ltatlon) on .... 
Wh .. t lltationl are keeplnlJll: watch on Ito. (or .. re In net}1 
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'WG 
'WI< 
'WI 'W. 
'wlC • ,wv 
ZwW 
ZWX 
ZWY 
ZW' 

'XA 
ZXB 
ZXC 
'XI> • 
ZXG 

• 
ZXI 

• 
ZXS 
ZXT 
ZXV 

ZXV 
ZXW 
.XX 
'XY 'X, 

ZTA 
ZTB 
ZYO 
, YI> 
'YB ,Y. 
,YO 
'YH 
ZYI 
'Y' 
ZTX 
'YL 
'YJ( 
'YN 
,YO 
zyp 

TJII 11-464 
THE RADI O OP.I!:HAT OH 

Folio .... ;,,' .\.&t I0118 are kf'epinl ,· ... tel! on ke (or are i ll uet) . 
---- --- --_._-_ .. __ ._--------_ ._-- ------- --- -

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

---------------------- -- -._-------- . --- ------ -- -- -------. 
-- -- ----- ----- --- -- --- ----------- - -------
-- --------- ----.------------------ -. ------- -0------------- -

-- ------------ ---------- ---
AUTOM ATICS 

. -- - · ----------- -0 ----- -
-- ---------------------- .--- -- ---- -- ---- .-0- _____ -- --- -- ----- -
-- -- - - - - - - - - - - - ---- ____ _ -0- __ --- - -- 0--- - _____ . . ___ ___ _________ _ 

• 
(Tee h.nd ke.,-, 

• 
• 

• 
• 
• 

• • • • 
• • • • 
• • • • 

---- ------ --- -.- -------- ---- ---- -- --------- ---- --
• ---- ----------- -- ------------- ----------- ------------
-- --- -- --- ------ ------------- -- ---- --------- --0 -- --- --__ __ _ ----- ------ ------ --------- ------ _._ --- - - - 0 -- -----

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

-- -- -- ----------- ------------ ---- ._ -------_ . _-- --
-- -------------------- -- ----- ------------------0----- -_____ _ 

-------------- ------ ----- --_. _- --------- ------ -------- -----.. 
(y) TEMPOR.o\ R Y SIGN:H S 

F OR N ... n ... S D en"" T GU"'RD UqK 

... . _---- ----- ---- ---- - --------- ----------- ----- ------ --- --_._------- -_. - ----- - - - - - - - - - -- -- -- ' - '-- - ' 
- -- - ------ . . 

-------- ---- -- ------- -- ------_. _--
--------- ------------- ---_._---------- ------ ---_._--- -------

----------- -.------- - -- ----------------- 0------ --------
------ ----- -------------- ---------------_._----- ----- _. _. _---

-------- --- ------- -------------- --- ------ --- -_._- ----- -- ---_ ._ -
. ----------- --------- ----- -----_. _-----_. ---_._---- _. _-

----- ------ -- ------ - ------ ---- ----.-·-- ---0----- - • • -_. _-- ---- -- ---------- -- -- ----- _· _--- --- 0-- ---' -0 
------_. _--- -_._ -- -- - .. . _. _-----

-_ . . _+. _-_._ - _ .• . . ---- ------ _._ ---_. __ . __ . -. ------- ----
-- --- --0--·---- ._-- --.. ------ _·-----0-- · -- ------

-- ---0 -_· _------- · --0--·-- ----·-- --0 • • -0- --·_· _----
----------_._-_._--- --- - ----_. _----.- --- -_ . _.-. ---_ . . _----

0.'9' 
UN IV[RlfTY Of CALIfORNIA 



TJ< 11-.... <4. 

Zyg 
Zy" 
ZYO 
ZYT 
ZTU 
ZYV 
ZYW 
ZYX 
ZYY 
ZYZ 

ZZA 
ZZB 
zz e 
ZZD 

ZZ. 
ZZ. 
ZZG 
ZZR 
ZZI 
ZOJ 

• 
ZZK 

• 
ZZU 
ZZV 
ZZW 
ZZX 
ZZY 
ZZZ 

SIGNAL CORPS 

Foil. A allT UII; ONLT 

-------------- ---------------------------- ---. ------ -------- --. 
-------------------------------------------- ---- --------- --- -- -

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

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

(Z) ISCELLANEOUS 
Stand by. 
Negative, DO, not. 
Affinnative, yea. 
Meaning of your ( lilT - - - 'ej procedure 8ignal (or p rocedure sign) i, 

not lIndeTl!tood. 
-- -- - - --- - .- -. -.- -_ .. _---- --- ---------- --_. --- --- --_ .--- -_. 
-- - - - - - - - - - - - ---- --- ---- -- -- -- -- - . --- --
. .. ---- --- ------ --_ . . . ------.-------- --- --0--- --

----- .. ---- ----_. -- _0. _ - ._00 ________ _______ ___ ___ _ ----- -
-------- ._--------- --- ------. ---- -- -- --_._-- -- -_ . 

------- ---- -- ----- 0--- -- o __ _ 

• • • • • • 
• • • • • • 

--- ------- -- ---- ------ ----- ------ 0 --- --- _. _--- _. ---
0 _ __ . - ----- - --

--- -------- --- -- -- ---- -- ------------------ ------- --- -- - ._- --
--------------- ---- -- ->- -_. ----------- - .- --.. _----- ------ - ------->- - > - - -

-------------- .. ._- -- -- ----- -- --------- ... ------- ---. ------- -
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Al'PJ:NDIX IV 

THE INTERNATIONAL MORSE CODE 
A .- M -- Y -.--
B - ... N _. Z -- .. 
C _._. 0 --- I ._---
D _ .. P . __ . 2 · ._--
E • Q -_.- 3 ... --
F .. - . R . _. 4 · ... -
G -- . S .. . 5 • •••• 
H • ••• T - • - ... . 
I .. U .. - 7 -- ... 
J ._-- V . . . - 8 --- .. 
K _.- W . -- 9 ---- . 
L · _ .. X _ .. - 9 -----

SPECIAL CHARACTERS 

P.nod (.) ._._._ 
Comma (,) __ •• __ 
Colon(:) ___ ... 
IntA'!rrogation (1) or request 

repeat •• __ •. 
Apostrophe (') • ____ . 
Hyphen or dash(-) _ ••• • _ 
Wait . _ .•. 

Starting signal _. _ . _ 
Underline (_ ) •. __ • _ 
Double dash ( ) _ •• • _ 

tQ Undel'8tood ••• _. 
Error ....... . 
Cross or end <+) ._._. 
Invitation tQ transmit _ . _ 
Endofwork ••• _ . _ 

Fraction bar (() _ .. _ . Sep8.l'&tion between whole numbl 
Brackets or pa.renthu!lII ( ) and fraction . _ •. _ 

_ . __ ._ Isiteorreet .. _._ 

• 
0.'9' 
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INDEX 
PM., 

Aptitude tet, ____________ __ ______ _____ _______________ 6, App. 1 2,91 

C.room lnIItrullltion__ __ _____________ ____ ___ __________ __ 26 
Code pBCtioe groUJlA ___ __ ___ _____ ______ ____ _____ ___ ____ App. II 97 
EETOrEI.___ _ __ _ __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ __ _ __ _ _ _ _ __ _ _ _ _ __ _ 36 28 
"F" method __ ____________ __ _____________ ______________ _ 73 
Intercept me1.hod ________ ___ + _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 78 
Intern .. tlonal Mol'I7fI Code _____ ____ ______ ____________ 8, App. IV 
Key _____ ____ __ ____________ ___ . _ __ __ _ _ __ _ _ _ __ 19 
Key operat ion______ _ _ _ __ __ _ _ _ _ _ _ _ __ __ __ __ _ _ __ _ _ _ _ _ _ _ _ __ _ 19 
Keyl.ng exereiee__ ____ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ __ _ _ __ _ _ _ __ 21 
Lett.erin8 ____ _______ __ ___________ ________ _______ ___ ___ 9, 1(- 18 
Lop, Iltation _____ _______ ____ _________________________ _ • _ 26, .... 

M aSM : 
Abbrevia ted fotm __________________________ ______ . 69 

Ackn01ll'ied8emeut. __ _______ ______ ... _ . _ _ _ _ _ _ _ _ _ _ 69 
Group count ________ _________ . ___ . _. _ ___ ________ 81 
M.ugc book .... __ __ . _____ . . ____ ___ ... _. _ _ _ _ _ _ _ 25 
M_ase broadcut ___ ____ . ___ __ . ________ . _ __ __ __ _ _ 108 
Muug. in EEtrinp _ _ .... ____ _____ n _ _ _ +_ __ _ __ _ _ _ 83 
M pugee of esecution u _____ _____ _ . ____ __ __ __ .. 74 

Norm.al fotm _____ ___ ___ ________ ____ . _ _ __ _ _ _ _ _ _ _ _ _ __ _ 79 
. __ ____ _______ __ ____ ____ ________ :_ _ _ __ _ 62 
Rep ! zting back . ____ _____ ___ n_h ___ _ __ h n n n _ 62 
Repeating m.eegeA ____ _____________ ______ n n n _ 6li 
Serial number __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ __ __ __ _ _ _ 82 
ServiCing __ n_ n n _ ___ u _ ____ n un __ 64 
Traffic check_ __ _ _ _ _ _ _ __ _ _ _ _ _ _ __ __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 84 

Net., tact ical radio ________ ___ ____ __ ____ _ __ . _ .. ____ ___ 60. 51, 62 
Artillery air ground ______ __ __ ____ _____ _____ __ 89--92, 111- 116 
Direet.ed net. _ _ _ __ ___ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ ___ _ _ 63 
Impa.lng s llenoe on neta__ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M 
Phonetic alphabet. _ __ __ __ _ _ __ __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ 90 

PzOilildu", __ ______ _____ _________ __ __ • __ ____ _ +. _ _ _ __ • _ _ _ _ 

A · . DlIwermg __ ______ + _ . _ ____ • ___ _ __ _ ___________ _ _____ _ 

Answering unknown s tation ___ __ . ____ __ ___ ___________ _ 
operation ________ . ____ . ___ . _. _. ___ _________ _ 

ColleeU\'e call-up _______ . ___ .. __ . _ ___ ______________ _ 
Multiple call. up __________ __ . __ _____ __ . ___ • __ . ___ ___ _ 
Tbe call-up ______ ______ ___ • __ _____ • __ _ _ _ __ __ _ _ . ___ _ 
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21!-4O 
32 
32 

" 30 
31 ,. 

" " 6, 123 .. .. I' 
6,10 

..... .. .. I' SO .. 
" o • • 'I " .. 
" 40,41, .3 

70, 82 .. .. 7. 
" " .. .. .. .. .. 
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INDEX _ .... 

Procedure, radiotelephone ____ __ __ • _____________ __ 89-98, 101 - 108 
Prooedure /ligna .. nd _ _ _ _ _ _ __ __ __ _ _ ___ __ _ _ _ _ _ _ _ _ App. lIT 
Progreu clart___ __ _ _ _ _ _ _ _ __ _ _ __ __ ___ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 27 
Pronunci .. tion of numer&il! __________ _______ • ____________ _ _ 

Read .. bility ____________ •••• _ • •• • • • ••• _ ••• _ •••••••••• _._ . 
Uepetltion8 •••••• _ ••• __ ••• ••••• • • ••••• _ ••• • • _ •••••• _. 
Signal strength. _____ •••• _. _ . _ • • •• _. __ •• ___ • _. _ •• • • • _ •• _. 
Station IOgB ________ • ___ • _____ _______________ __ • _ •••• _. _. 

Termin .. ting tr"nlIUIiseionil. _________ ___ ____ • ___ __________ _ 
Tellt lIign&il!_ .. __ _ . _. ___ _ . __ ______ _______ _______________ _ 
Time notat ions __ ___ ___ __ •.. __________ __ _________ __ ._. __ _ 
TraLnmg _______ _ • __ ________ _ . _____ ____ __ ___________ __ __ _ 
TraruIlDLttmg ____________ _____ __ ___________ ______ _______ _ 

" . ypmg ___ ___ _______ ____ _______ • _______________________ _ 
IA . O. osa,u (2-_>.] 

By ORDER OF THE SECRETARY OF WAR: 

" 4' 
37 
42 

25, 44 
35 
43 ., 

'>-27 

" , 

, 

.... 
70, 78 

III 
21 
71 

32 

" 33 
18, 34 

27 
33 
35 
17 
H , 
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(For explanation of symbols 800 FM 21 -6.) 
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