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Section I
GENERAL
Paragraph
RTINS R e S e T A B B 1
e T e o 2
BRI TR0 DITCOIIUITIL o - oo ot 5 55 S e S RS 3

1. Purpose.—The purpose of this manual is to provide a text for
the training of radio operators and to establish an authoritative basis
for coordination between all units of the Army in the use of radio pro-
cedure in the conduct of radio communication. Since operators of
manual field telegraph equipment, signal lamp equipment, and wigwag
flags also employ the International Morse Code and applicable portions
of radio procedure, this text is suitable for the instruction of those
operators also.

2. Scope.—This manual covers the selection of personnel which
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. Such |

material as is included can be given effectively with other instruction

without appreciable loss of time. The ability to use a typewriter |
increases the value of an operator, and this fact should be emphasized |

when code instruction is initiated.

3. Basic radio procedure.—a. The radio procedure prescribed
herein is for use in radio communication within the Army.

b. Intercommunication between the Army and the Navy is con-
ducted as prescribed in FM 24-10.

Section II
SELECTION OF PERSONNEL

Paragraph
Crema] s s s enes e i e me e e e e e 4
Radiotelegraph operator aptitude test, U. 8, Army._ 0. il
BRI o o i i e i T e S T L B 6
Selecting students_ . __________ R A R A S e e Sy 7

4. General.—Because of the relatively greatlength of time re-
quired to train radio operators, the prior determination of the aptitude
of students is essential. Consequently, within the limitations of
available equipment, all personnel to be trained as operators will be
selected as indicated in paragraphs 5, 6, and 7.

b. Radiotelegraph operator aptitude test, U. 8. Army.—.
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 arms and may
be considered a standard test. It is designed to determine the aptitude
of an individual for learning the International Morse Code phonically
by requiring him to indicate whether or not certain tone signals sound
exactly alike.

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

¢. The nature of the test makes it difficult for anyone to memorize
correct answers. However, available copies of the test and of the
solution, as well as all phonographic transcriptions, will be safeguarded
to the extent necessary to assure that no person to be tested has had an
opportunity to study the test before taking it.

8. Testing.—a. The aptitude test is given in about 20 minutes
and can be taken simultaneously by as many men as the receiving
equipment will permit. Having decided upon the number of men to
be trained, give the test to double that number. Omne copy of the
answer sheet is required for each man to be tested. Allow sufficient
time prior to the start of the test for men to comply with the directions
indicated on page ] of the answer sheet.

b. When giving the test manually, speak those portions of the test
shown in quotation marks and transmit by means of a telegraph key
and tone source, the characters shown in parentheses. Transmit all
characters at a speed corresponding to 20 words per minute of normal
transmission, but allow a time interval of approximately 2 seconds
between paired characters. Where test characters are overscored,
transmit them as a continuous character without pause between them.
Thus, transmit (AJ) 88 « — v — — — 111] 1 A P

¢. When the test is given by means of phonographic transeription,
set the code transmitter and recorder or the phonograph at a speed
corresponding to 20 words per minute of normal transmission. Moni-
tor the transcription of the test to insure that satisfactory transmission
i8 being accomplished. When the transcription consists of two or
more disks, change disks promptly at the proper time.

7. Selecting students.—The test is objectively scored; that is,
the person scoring the test needs no knowledge of its subject matter
in order to score it properly. The final score is determined by deduct-
ing one point for each unmarked or incorrectly marked test pair.
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Thus, with every pair correctly marked, a maximum score of 78 is
obtained. With 16 pairs unmarked or incorrectly marked, the score
is 62. The test of each man is scored in about 2 minutes. After
scoring the tests, tabulate scores and select students as follows:

a. Place each test paper in one of the following groups:

(1) Those which show that the man tested has had previous
experience, however slight, in radiotelegraph or telegraph operation.

(2) Those which show that the man tested has had no previous
experience in radiotelegraph or telegraph operation.

b. From each group list the name of each man, followed by his
score, in order from the highest to the lowest score.

¢. 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 so on.

(1) Those in group a(1) above with scores of 60 or higher.

(2) Those in group a(2) above with scores of 60 or higher.

(3) Those in group a(l) above with scores of 50 or higher.

(4) Those in group @(2) above with scores of 50 or higher.,

d. If a sufficient number of men are not obtained from the first
zroup, follow the same procedure with another group of prospective
students.

e. If, after testing all available men, a sufficient number in the first
four categories cannot be obtained, select those with scores of 40 or
higher, and then those with scores lower than 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 inform any student of his score while he is undergoing

instruction.
Section IT1

BASIC INSTRUCTION

Paragraph

International Morse Code. . ... ... __.. e e .. 8
RERERL PIOOBRIG - s s S i S R R A S )
Instruetion periods. - . . o o m—m—————— 10
Sequenoce of Instruction . .. oo oo i ciiicciccccceaeemeem————a=- 1
13,

Suggestions for instructors__ _ _______ __ . oo ____
Suggestions for students_ . _ ____ e 13

Receivinglesson No. 1. . . __. .. ... _..... A A A 14
Ruveiving lemmn Mo o cnn mos e e e o 15
Receiving lesson No. 3. e 16,
Receiving lesson No. 4_ _______________._.. S S AT A S e 17
Receiving lesson No. 5_ _ __ __ e 18
Tranemitting_______ _ _______________.____. e e 1’_’
Tranamitting exerciae No. 1o oo imccccccccccccecccmcceaecaae- 2
Transmitting exercise No. &__________ s ﬂ|
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8. International Morse 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
a8 . and a long signal is called a dash and is printed as —. These
signals may be transmitted visually as flashes 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 transmitted phonically, as by a buzzer making short,
and long sounds or by a telegraph sounder making two successive
different sounds with short and long intervals of time between suc-
cessive sounds. Finally, they may be recorded as transmitted on a
tape and read therefrom, by eye, as short and long inked lines. Figure
| is a full-size sample of receiving tape. This manual is concerned
primarily with the instruction of students in recording dot and dash

v Q

Fiovee 1.—Tape-recorded code characters.

characters as received by ear, and in transmitting similar signals b}
means of manually operated telegraph keys.

9. Mental processes.—The whole process of receiving consists o1
recognizing combinations of short and long sounds and recording the
characters they represent. ,

a. Recognizing sounds.—(1) The short and long sounds in each
character could be memorized and the characters identified by counting
the sounds of each length and noting their arrangement. This
process is limited to a very slow receiving speed of about 50 characters
per minute.

(2) A better method is to recognize the sound of a complete char-
acter without regard to its components.

(3) In order to keep the student from following the faulty mental
process in (1) 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 normal 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 separat
dots and dashes. Consequently, in all instruction, individual char-
acters are transmitted at a speed corresponding to 20 groups of five
characters 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

b INIVERSITY OF CALIFORNIA
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‘faster until the student recognizes the characters without conscious
mental effort, just as he recognizes words in conversation.

b. Recording the characters.—Characters are recorded by the type-
writer or by lettering as prescribed in FM 24-5. Instruction in lettering
is given concurrently with that in a above, and performance in both
is graded. When a student has attained a receiving speed of about
ten groups of five characters each per minute, instruction in recording
by typewriter may be initiated.

(1) Lettering.—In order to insure legibility and thus prevent
errors, the prescribed lettering is used. To assist in the grading of
lettering, a board may be prepared and kept exhibited to students
showing various degrees of excellence in lettering the same message.
Examples may be arranged in order from the best to the poorest
which is to be accepted as satisfactory. All performance is graded
accordingiy, and deficiencies are pointed out to the student.

(2) Typewriter—The touch system of typewriting is taught by
arranging characters in each lesson so as to cause the recording of
characters by certain fingers. Thus, the sound of a character is men-
tally connected with the action of a specific finger, and 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 transcribing written or dictated material.

10. Instruction periods.—a. Duration.—The duration of an in-
struction period should not exceed 1 hour, and such a period should
be followed by one or more similar periods of instruction which does

ot require close mental effort. (See par. 11.)

b. Freguency.—Two or more code instruction periods may be sched-
ded 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 instruction may be given for as much as 6 hours daily.

¢. Relazation—One or two 5-minute periods of relaxation during
an instruction period are desirable for maintaining mental alertness.

11. Sequence of instruction.—Code instruction is given in the
sequence indicated below concurrently with instruction in the oper-
ation of authorized unit equipment. Each operator in & unit should
be capable of operating any set with which the unit is equipped.
Consequently, instruction in the various sets, including nomenclature,
composition, methods of installing, methods of transporting, charac-
teristics, and technical design, together with such fundamental elec
trical studies as are necessary, should begin when the code cours
starts. The periods of code and operating instruction are alternated
at the discretion of the instructor;

6 [IVERSITY OF CALIFQGRMNIA
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a. Initial reception of five groups per minute.—Initially, separate
periods are devoted to each of the five lessons given in paragraphs 14
to 18, inclusive, and in that order. These lessons contain the letters
of the alphabet and the numerals. Transmission is at the rate of
five groups (25 characters) per minute, and in each lesson the charac-
ters of that lesson are transmitted in random order. As soon as the
student is able to receive 50 consecutive characters (10 groups) of
lesson 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 groups) without error, recording
them satisfactorily.

b. Reception of seven groups per minute and initial transmission.—
After the student has qualified as prescribed in a above—

(1) The rate of transmission is increased to seven groups per minute.
He qualifies 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-half of the student’s instruction time is de
voted to transmitting, with the object of bringing his transmitting
speed to at least eight groups per minute by the time he has qualified
in reception at the rate of 12 groups per minute. Thereafter, approxi-
mately one-third of his time is devoted to transmitting. If the equip-
ment is available, the student is required to transmit to an instrument
which records his transmission and reproduces it later. He then is
required to receive his own transmission as it is reproduced before he is
considered to have qualified at that transmitting speed. He is
required to transmit for 2 minutes, and the number of consecutive
groups transmitted correctly during that period (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,
the student is required to transmit to an experienced instructor, who
grades the transmission for accuracy, proper spacing, correct manner
of transmitting, and speed.

¢. Reception of ten groups per minute.—After the student has quali-
fied as prescribed in 5(1) above, the rate of transmission is increased t«
ten groups per minute. He qualifies at this rate when he is able &
receive 100 consecutive characters (20 groups) without error, lettering
them satisfactorily.

d. Recording by typewriter.—After the student has qualified as
prescribed in ¢ above, and if he is to be instructed in recording by

T INIVERSITY OF CALIFORMIA
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typewriter, he is returned to lesson No. 1 and repeats the instructions
indicated in @, b, and ¢ above, except that all recording is accomplished
on the typewriter. At the outset of this instruction he should be
furnished an instruction book on the care and use of the machine
and a copy of the keyboard chart as shown in figure 2.

e. Subsequent reception.—When the student has qualified as pre-
scribed in ¢ above—

(1) All transmissions to him are in the form of mmaagea or proce-
dure signals, and he is required to record them on the prescribed '
message form. If the student is being trained to record reception by
typewriter, he receives the bulk of his instruction in that manner, but
. is given one period daily in which he is required to record by lettering.
For code speeds under 20 words per minute, the student is advanced
only when he is able to record properly by both printing and typing.
For code speeds above 20 words per minute, reception recording is
exclusively by typewriter.

(2) The rate of transmission is increased successively to 12, 15, 20, |
25, 30, and 35 groups per minute. When the student is able to receive
hree consecutive messages averaging 12 groups each without error

it any rate, recording them satisfactorily, he is permitted to advance
o the next higher rate.

12. Suggestions for instructors.—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 instruction and a copy
of each of the lessons given in paragraphs 14 to 18, inclusive, at the
beginning of his instruction in each of those lessons. When instrue-
tion in transmission is begun, furnish the student with & 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.

13. Suggestions for students.—a. Try to recognize the sound of
the entire character and to ignore the number of dots and dashes that |
make it up.

b. Letter the characters exactly as shown in each lesann Practice
lettering until it requires no conscious effort when receiving.

¢. Work hard, but if after a while you feel so tired that you arc
not learning or you become di&gust-ed 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.

e. If you do not recognize a character immediately, skip it, write |
down & small dash in place of it, and go on to the next. You will |
eventually realize what sound combinations you do not recognize and
can then give special attention to them.

8nvERSITY OF CALIFORNIA
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Frovex 2.—Keyhoard chart for typewriter, MC—88. (The small number above each key Indlcates the finger of the left or right hand to be used on that key. The type-
writer, M C-88, is different from standard business typewriters in two respects: all the characters of the alphabet print as capitals, and there is & separate key for
the number 1. If a standard mechine is used for code transcription, the student must merely learm to use the small Jetter “I'" to indicate the number "*1°";
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f. After having qualified at ten groups per minute, develop the
habit of lettering one or two characters behind the sender. This will
allow your lettering to become smooth and easy. It will also prevent
you from forming the habit of trying to guess a word and of recording
it before it has been completely transmitted.

14. Receiving lesson No. 1.—a. Objective.—To teach the sounds of

the characters F

recording them.

, G, H, M, J, R, and U and the correct methods of

b. Information.— The characters consist of dots (short sounds—dit)

recording them.,

sounds—dah). The dashes are three times as long

e sounds making up a single character are separated
but uniform space of no sound. The characters in-
son, together with the dots and dashes and the sound
1 as follows:

r ! Dots and dashes Sound
T Dit dit dah dit
e Dah dah dit
PR Dit dit dit dit
=i Dah dah
P, . Dit dah dah dah
ity Dit dah dit
S Dit dit dah

-(1) Listen to the sounds and record the characters
1ze.

g by typewriter, use only the first finger of the proper
aracter as shown on the keyboard chart.

HMJ R U

TL-1972-1A
Fiaure 3.

g by lettering, letter each character as shown in figure
okes in the directions shown and in the order in which
ed.

- have recorded 100 consecutive characters that you
't, request the instructor to check your paper. If
haracters are all correct and the recording has been
ly, vou will be advanced to lesson No. 2.

r lesson No. 2.—a. Objective.—To teach the sounds
‘B, D, K, N, T, V, and Y and the correct methods of

lq””-._.E RSITY | -.: ALIFORMIA
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¢. Direetions.—(1) Listen to the sounds and record the characters
yOou recognize.

(2) If recording by typewriter, use only the second and third
fingers of the proper hand for each character as shown on the key-
board chart.

(3) If recording by lettering, letter each character as shown in |
figure 5, making the strokes in the directions shown and in the order
in which they are nuinbered.

(4) When you have recorded 100 consecutive characters that you
think are correct, request the instructor to check your paper. If
50 consecutive characters are all correct and the recording has been
done satisfactorily, you will be advanced to lesson No. 4.

GE?LL.OSW

TL-1972-3A

Fi1oURE 5.

17. Receiving lesson No. 4.—a. Objective.—To teach the sounds
of the characters A, P, Q, X, Z, 4, and 5 and the correct methods of |
recording them.

b. Information.

Charscter ! Dots and dashes ! Bound
A . — Dit dah
P PR .. Dit dah dah dit
Q i Dah dah dit dah
X —_— i — Dah dit dit dah
Z i 5 Dah dah dit dit
4 e Dit dit dit dit dah
S [ —— Dit dit dit dit dit

AP QXZ4D

T L-1972-4A

FIGURE 6.

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

(2) If recording by typewriter use only the first, third, and fourth
fingers of the proper hand for each character as shown on the key-
board chart,

12
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(3) If recording by lettering, letier each character as shown in
figure 6, making the strokes in the directions shown and in the order
in which they are numbered. '

(4) When you have recorded 100 consecutive characters that you
think are correct, request the instructor to check your paper. If
50 consecutive characters are all eorrect and the recording has been
done satisfactorily, you will be advanced to lesson No. 5.

18. Receiving lesson No. b.—a. Objective.—To teach the sound of
the characters 1, 2, 3, 6, 7, 8, 9, and @ and the correct methods of
recording them.

b. Information.
Character Dots and dashes Sound
1 e — - Dit dah dah dah dah
2 | semsa- Dit dit dah dah dah
g . e —— Dit dit dit dah dah
8 AR Dsh dit dit dit dit

7 e e B B Dah dah dit dit dit

§ |  esewssoas Dah dah dah dit dit
9 s B Dah dah dah dah dit
(1) —y— — — — | Dah dah dah dah dah

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

(2) All fingers are used in typing these characters. Use the proper
finger of the proper hand for each character shown on the keyboard
chart.

L2367899

TL-1972-58B
FIGURE 7. ' -

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

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

13

UNIVERSITY OF CALIFORNIA



T™M 11-454
19 BIGNAL CORPS

19. Transmitting.—a. General.—The ability of a radio operator
to tranemit well-formed code characters is just as important as is his
ability to recognize and record them accurately. In furtherance of
this end it is essential that a student’s practice transmissions be accom-
plished in the correct manuer; habits formed when beginning to learn
to send will remain with operators throughout their careers. Con-
tinuous accurate transmission of characters requires a properly ad-
justed key, a proper position of the operator at the key, and key oper-
ation in accordance with the principles enunciated below. When a
student has demonstrated his familiarity with these principles, he
begins his first transmitting exercise.

b. Key adjustment.—Figure 8 shows an ordinary closed circuit key.
To adjust the key—

(1) See that the hammer is directly over the anvil. If not, loosen
the lock nuts on the trunniou screws and turn these screws until the

Fioure B.—Blde view of a closed cirenit key.

ammer is in the proper position and the key lever works freely with-
ouvt undue play. Tighten the lock nuts.

(2) Loosen the lock nut on the adjusting screw and turn this screw
until the distance between the hammer and the anvil is about 0.008
inch (about the thickness of three sheets of bond paper) with the
front of the key lever raised. Tighten the lock nut.

(8) Loosen the lock nut on the tension screw and turn this screw
vctil the key can be closed easily by the hand and will be broken
sharply by the spring. Tighién the lock nut.

(4) If difficulty is experienced in forming 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 tension is
usually identified with short dashes, irregular and long spacing be-
tween characters, and dot skipping. Too little tension is usually
identified with long dots and short and irregular spacing between
characters. |

¢. Position at key.—The proper position of an operator at a key is
illustrated in figure 9.
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(1) To assume a correct position at the key—

(a) Place the elbow on the table in prolongation of the key lever
and at such distance from the key button that, with fingers slightly
curved and the wrist about 1% inches above the table, the ends of
the first and second fingers rest easily on the distant half of the key
button.

(b) Rest the ends of the first and second fingers lightly but firmly
on top of the key button, the first joint of each finger being more
nearly vertical than horizontal.

(¢) Place the tbumb lightly on the edge of the key button.

—

Srae view
TL-1974

Finurk 9.—Proper position of an operator at a key. (Note particularly that the wrist is elear of the table.)

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

(2) After the sending arm, wrist, and fingers have been placed as
indicated above, check their positions. See that—

(@) The elbow, not the forearm, rests on the table.

(b) There is space between the table and the forearm and wrist.

(¢) The fingers are curved and flexible, not straight or stiff.

(d) The finger ends (pads) of the first and second fingers rest on
top of the key button near the back edge.

16
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(¢) The thumb is on the edge of the key button, resting lightly
against it, but not grasping it.

d. Key operation.—(1) Method.—Having assumed the proper
position at the key, press down the key button by a straight down-
ward motion of the forearm. In doing this, let the wrist break or
bend downward a little, acting as a hinge between the forearm and
the hand. Keep the fingers loose so that they can bend a little; in
any event, do not let them be stiff. When the key contacts have
been closed, release the pressure on the key button and allow the
spring to return the key to the up position, keeping the fingers in
light contact with the key button.

(2) Precautions.—(a) Make sure that the key button goes down
because your forearm is moved down.

(b) Do not actuate the key with the finger muscles. The fingers
are merely the medium through which the stroke of the forearm is
transmitted to the key.

(¢) Do not actuate the key with the wrist muscles. The wrist is
merely a hinge through which the stroke of the forearm is transmitted
o the key. '

(d) Avoid all stifiness and rigidity in the fingers and wrist. Any
uch stiffiness not only makes for ragged transmission but is very con-
lucive to fatigue.

20. Transmitting exercise No. 1.—Check the key, making ad-
justments if necessary. Take the correct position for sending, check-
ing the position of vour forearm, wrist, fingers, and thumb. Starl
making dots at the rate of about 100 per minute. Continue to trans-
mit dots until your forearm, wrist, or fingers become tired. Rest for
a short time, then transmit again. Do not make anything but dots.
Try making dots faster as you feel your muscles limbering up. Do
not permit your practice to become erratic. Send smoothly. Try
constantly to make the dots equal. If vou are trying to transmit
faster than you should, your sending will be rough (unequal and not
rhythmic) and may “stutter.” Continue your transmission of dots

N 0 dots in one group smoothly in about ten seconds.
you have acquired this ability, ask the instructor
nission. If it is satisfactory, you will be advanced

rise 2.
g exercise No. 2.—Transmit a few groups of 30
‘ the position of your forearm, wrist, fingers, and

— the character V (dit dit dit dah), making the dits
at the same rate at which you made them upon completion of exercise
1 and holding the key down for the dah 3 times as long as the time

16
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required to transmit a dit. Allow the same space between the third
dit and the dah as exists between the dits. Begin making the charac-
ter 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 unul the muscles are completely
relaxed. Continue transmitting V’s until you can send 20 consecu-
tive characters smoothly. When you feel that you have acquired 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.

SEc'_rmN IV

TRAINING IN RADIO OPERATING PROCEDURE

Paragraph
General . _ _______________________.__ e mmmmmmmmeman oo 22
Phasse of AL . cov o va i nu s smna vt s e e e e S 23
Flexibility of training program._ ________________ __ ____ _________________ 24
Instructional material____ _________________________ mmmmmmmen mmmmmee 25
Conducting the elass. . ... cooviuniancicniaisiandiscue b am e e e 26
Measurement of progress__ ______ __________ _____ o ______ 2

22. General.—The purpose of the radio operating procedur
employed by the Army is to promote accuracy and speed in the ex
change of radio messages. Radio operators trained at widely scattere
stations may ultimately find themselves obliged to communicate with
onc another and under conditions of stress. With this in mind, it is
cvident that the necessity for a single precise and completely uniform
system of handling radio traffic cannot be too strongly emphasized.

23. Phases of training.—a. The training of a radio operator in
procedure may be divided into four phases:

(1) The basic training phase using code room equipment and
devoted to a study of the fundamentals of procedure.

(2) A survey phase using code room equipment and devoted ex-
clusively to the handling of traffic, simulating actual field operation as
closely as possible withouv the use of ficld radio transmitters and
receivers.

(3) An introdactory field phase using field equipment at reduced
distances.

(4) An actual field phase using regular field equipment at normal
distances.

b. Phases (3) and (4) above may 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

449750°—42——2 17
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any technical problems of the radio equipment, which can only be
mastered under genuine field conditions. The radio operating pro-
cedure lessons covered herein deal only with the pha.ses (1) and (2)
enumerated above.

¢. Study and practice in radio opara.tmg procedure may begin after
the student has attained a code speed of five words & minute. The
time required to attain proficiency in field radio operating procedure
depends largely upon the individval student, but a satisfactory
knowledge of procedure is ususally obtained in 25 to 75 hours of
operation and study. '

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

24. Flexibility of 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 his
teaching and to alter the style of the course freely to suit his own pur-
pose and the needs of his class. However, the system suggested below
has been found highly successful in the training of radio operators, and
the program, in the main, should serve as a useful guide.

26. Instructional material.—a. Teat material.—If this manual is
ot available for each member of the class, the instructor should
rovide mimeographed copies of the first lesson to the entire class at
ne beginning of the course and copies of additional lessons to students

8 their progress warrants it. Further, a list of procedure signals and
procedure signs as found in the appendixes should be made available
to each student. In all units using the abbreviated form of message
exclusively, sections V to IX, inclusive, X1, and XII provide adequate
training material for the essential principles.

'b. Station logs —During the initial training phase, logs should be
employed which provide for the recording of all signals heard and
transmitted. A suitable training log is shown in FM 24-5. During
the second phase of training, when operators are able to carry on with
a minimum of supervision, the practical type of log is the regular field
log. This type of log is shown in figure 10.

¢. Prepared messages.—Beginning with radiotelegraph procedure
lesson IV, it is necessary for the instructor to prepare ‘‘cann
messages for transmission. The messages listed in appendix II may
serve for this purpose, or these specimen messages may be used as
guides to assist the instructor in preparing additional messages.

d. Message book.—The standard field message form is used for both
transmitted and received messages.

) 18 - - I 1]
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LOG
Erter opeaing and closing time, frequencies and frequency changes, traffic delays aad any iscidents ar soaditions afecting
errruld elfrwoey
Stamman LG HTHI".F Dare 4HARCH P
 azzA A-X CENTERVILLE 41@@ KC REPORT IN TO LA (NCS)
OUR SIGS ZS5B4 AT LA
Q29 LB IN NET OUR SIGS ZSB3 AT LB
Q45 LA DOES NOT ANSWER CALL-UP
1993 X-A X TO KEY A TO GENERATOR
1g@7 LA REPORTS BY WIRE CKT HE IS
TEMPORARILY SILENCED BY ORDER CG
1212P | W-A W RELIEVES X
1235 W-T T RELIEVES A
211 BLUE GLOW IN AMPLIFIER TUBE
DRAWING EXCESSIVE CURRENT
214 REPLACE AMP TUBE PLATE CURRENT OK
450 A-X RELIEVE W-T
632 CLOSE STATION FOR MOVE
84¢ BLUFTON 4l@FKC REPORT IN TO LA
OUR SIGS ZSB5 AT LA ZSB4 AT LB
airg NET SHIFTS TO 412¢ KC ON ORDER OF LA
1¢26 MICROPHONE ACCIDENTALLY DROPPED
LA REPORTS PHONE QUALITY POOR NO SPARE
MIKE ON HAND
11149 CLOSE STATION FOR MOVE

TL-2186A
FIGURE 10.—S8ample station log with Lypical entrles,
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268. Conducting the class.—a. The order of administering an
instructional period is as follows:

(1) The instructor distributes the necessary text material and
delivers any introductory remarks which he feels advisable for supple-
menting 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 subject 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 each to carry out the operations prescribed in the operation
exercise for the corresponding lesson. 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 he feels ade-
quately prepared. This process is continued, if necessary, until each
student successfully completes the quiz and proceeds to the operation
exercise.

(7) Students completing an operation exercise submit their log
sheets 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 information contained in the next lesson
18 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
completed 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 method of teaching indicated in a above has the advantage
of automatically dividing the class into groups, so that the instructor
may concentrate his attention 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 so reducing the training time to s
minimum. One or more assistant instructors are desirable if the
class is large, although it is possible for one instructor 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
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received messages should emphasize good lettering as much as accurate
copying, since the radio operator’s copy must normally be legible to
other personnel for deciphering. Typewritten copy is permissible.
However, typewriters are rarely available to field radio stations,
and training should be handled accordingly.

d. An effective arrangement of the three key operators in any one
net is one fast operator and two slower operators rather than three
fast operators in any one net and three slow operators in another.
A man who shows good aptitude for transmitting and receiving
ordinarily also exhibits ready understanding of procedure. Such a
man generally sets an example of good operating procedure, and, if
desired, he may incidentally be employed as an assistant instructor

“to guide the operators at the other two stations of the net. It is not
intended that the net control station (NCS) assignment should be
confined to the best operator; this assignment should be rotated
to provided equal opportunity for all students to practice NCS
responsibility.

27. Measurement of progress.—a. General—The objective of
net training is to 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. If any individual student is unreasonably slow, it is best to
arrange for his release from training and to recommend his transfer
to other duty. All grading of individual items in the course should
be either ‘“pass” or ‘‘fail.” A student must repeat each item as many
times as necessary to insure mastery before pmceedmg to the succeed-
ing material.

b. Grading quizzes.—Quizzes are retained by the instructor. The
mstructor summons 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 checked and has an opportunity for personal discussion of
any item with the instructor. Quizzes are graded either “pass’ or
“fail”” according to the judgment of the instructor on how well the
student has grasped the essential points involved.

¢. Grading logs.—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 operation are indicated by the
logs of any one net, it may be well for the instructor to stop that
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particular net, point out. the errors, and have all stations in the net
repeat the complete operation. Logs are graded “pass” or “fail”
depending upon whether or not the indicated performance of the
operations is satisfactory.

d. Progress chart.—The instructor will find it advantageous to
employ a wall or blackboard chart such as shown in figure 11 for
keeping a record of the progress of each member of the class.

Lesson number |
Name :
1 2 3 4 b ! 6 7 8 9 | 10 | 1 |
b 5 | X I X | XX | X| X
Brown.________ X I X[ X|\
i b S X | X
Johngon________ X | ¥ I ¥ |37
Key
N, completed quiz
/" completed operation
» completed lesson
F1GURE 11.—Progress chart,
Section V
RADIOTELEGRAPH PROCEDURE LESSON I, THE CALL-
UP AND ANSWER
Paragraph
SRR oo e e e B T 28
Theecallup_______________ e e 29
Collective call-up__ __ "~ ______________ A R R R AR B 30
Multiple-orll-up. i R SRS S e e e R R e et e 3l
Theanswer_______________________ B 32
PronedUre SIBNR. = o oo e s T T e A SR BB 3
Procedure signals__ __ _ e 34
Terminating transmissions________________________. e e A ST 39
COrPOOION: O OPPO o s oo e B g e S e L B L DS e 36
Repetitions. ... . ._._._.____. RS 37
Questions for self-review.___________.___ . ___ . i ___. 38
sample gty s ona s s s e e o L e 3
Operation exerecise._ ___ ________ . ____ __ ___ . 40

28. Call signs.—All rudm stations are identified by call signs, for
example, WLW is the call sign of a broadcasting station in Cincinnati;
WAR is the call sign of the War Department station in Washington,
D. C. Call signs for the various Army stations in the field are nor-
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mally assigned in Signal Operation Instructions (8. 0. 1.). 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 call-up.—a. Deﬁmlwn —A station whose call sign is LB
contacts a station whose call sign is LA by means of the ‘“call-up’’:

LA V LB AR

In the above, V is an abbreviation for “from”, and AR means “end of
transmission and standing by to receive your reply”’.

b. Repetition of call signs in a call-up.—Each station’s call sign may
be transmitted more than once in a call-up but not more than three
times. Example:

LA LA LA V LB LB LB AR

In establishing contact between two stations, the transmitting operator
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. Repeated calls are also permissible at any tim

under doubtful or definitely adverse communication conditions, sucl

as during heavy static. However, the student must constantly bea:
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 transmissions. Recom-
mended procedure in this connection is illustrated in ¢ below.

c. Repetition of call-up.—In an initial call-up call signs are trans-
mitted only once. If a called station fails to answer an initial call-up
promptly, the call-up may be repeated 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
& third call-up. Any additional call-ups necessary before receiving
an answer should be at intervals of at least five minutes, except when
the calling station has an urgent or priority message for the called
station, in which case no restriction is placed upon such repetitions.

Original eall-up_______ LA V LB AR

Second eall-up.....__ LA LA LA V LB LB LB AR
2 minute (or greater) interval

Third eall-up_________ LA LA LA V LB LB LB AR
5 minute (or greater) interval

Fourth eall-up________ LA LA LA V LB LB LB AR
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30. Collective 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
designated to include three stations, LA, LB, and L.C. One of the
stations, 1.C, should call LA and LB simultaneously by transmitting
the collective call-up: .

ABC V LC AR

31. Multiple call-up.—In the absence of a prearranged collec-
tive call sign which includes all the stations with which communication
is desired, these stations may be called simultaneously by simply
transmitting the call signs of each desired station in sequence. This
is known as a “multiple”’ call-up. Example:

LA LB XA Vv LC AR

The prescribed order of call signs is alphabetical if their first symbol is
a letter as in the above illustration. The call signs are arranged in
ascending numerical order if their first symbol is.a number as shown
below. .
2C 8A 4B V LC AR
32. The answer.—a Definition.—Station LA, upon hearing a
all-up from LB, would answer by transmitting:

LB V LA K
£ means “go ahead (transmit)”.
b. Order of answering.—(1) The order of stations answering a
multiple call-up is the same as the order in which their calls appeared
in the original call-up.

Callap v cemscusoaumacowys LA LB XA V LC AR
First station to answer____._______ LC V¥V LA K
Second station to answer_ _________ LC V LB K
Third station to answer_ __ ________ LC V XA K

(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 the same net, the stations
having call signs beginning with letters will answer first, alphabeti-
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:

Call-up. - _____ e mmm e ——————— ABC V LC AR
Firat station to answer._ . - - e LC Vv LA K
Second station to answer _ _ _ _ ____ ___________ LC vV LB K



TM 11-454
THE RADIO OPERATOR 32-34

(3) If a called station fails to answer a multiple or collective call-up
in ite turn, the next station in order, after waiting 15 seconds,
answers; and the delinquent station does not answer until all other
stations have answered.

BT U O LA LB XA V LC A
First station to answer_ . _________ LC V¥ LA K
15-second interval
Second station to answer_______ .. LC ¥ XA K
Third station toanswer._._._____._. LC ¥V LB K

¢. Answering a station whose call sign is unknown.—OQOccasionally a
receiving station recognizes its own call in a call-up but fails to
distinguish the call sign of the calling station. Such a call-up would
be answered by the use of the “unknown station’ procedure sign AA,
Thus FG, having heard someone call him but not being certain who
called, transmits:

AA V F e K

The calling station then repeats its call-up:
FG V XY AR
33. Procedure signs.—The abbreviations V, AR, and K, which
appeared in the above call-ups and answers, are three of a group of
commonly used radio abbreviations referred to as “procedure signs.”

The complete list of procedure signs is gwnn in appendix III. A
partial list is given below:

Procedure sign Meaning
R s e s S e s End of transmission.
EEEEEEEE._______________________ Error. Erase,
T L i e e e A Repeat. Question mark.
I st S D e T Go ahead. (Transmit.)
V o o e From. Calling.
VA e m Finish.

34. Procedure signals.—a. Definition.—Another type of abbre-
viation used in Army radio communication is the ‘“procedure signal.”’
A procedure signal is a three letter group, often called a “Z’ signal
because its first letter is Z, representing some frequently used com-
plete expression which facilitates conversations between operators.
The second letter of a procedure signal characterizes the signal as of
a particular classification, and the third letter distinguishes any one
procedure signal from others of the same classification. With some
procedure signals, as will be seen in the partial list below, blanks
are indicated in the meanings given. All blanks except those in
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parentheses are required to be filled in by the transmitting station.
Those in parentheses are filled in if desired. In all cases filled-in
data follow the procedure signal and appear in the same order as the
blanks filled in. Except as otherwise noted, words rather than
numerals are used to complete the meanings of procedure signals.
Thus, to express “I am in radio communication with LA”, a station
transmits: ZCB LA ONE and not ZCB LA 1.

~ b. Ezamples.—A partial list of procedure signals is given below.
A complete list-of procedure signals will be found in appendix IIT.

Classification b Meaning

C: Calling; communi- | ZCA | Are you (or is ______ ) in communication
cation, wHE oo -, TP ) (1. Radio; 2.

Wire; 3. Visual)?
ZCB Iam {or ______ is) in communiecation with
ol | . TR ) (1. Radio; 2. Wire;

3. Visual).

M: Messages..___.__. ZMA | I have (or ______ has) (__..__. ) messages

(numeral indicating number of messages
may be followed by O, P, or D to indicate
precedence other than routine) for you

[ e ). ;
ZMW | Of what precedence and to whom are your
messages’
Z: Miscellaneous. ... ZZB Negative, no, not.

Z Z C | Affirmative, yes.

¢. 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 originator.)
Station LB might ask station LA:

LA V LB ZMW AR
to which, in the event that station LA has no messages whatsoever on
hand to transmit, LA would reply:
LB V LA ZMA ZERO AR

ZERO is used in the above rather than NONE to avoid the possibility
of the receiving operator’s mistaking NONE for ONE.

(2) Procedure signals are the only authorized means other than
regular messages for conversations between operators. If procedure
signals are found to be inadequate, the chief operator or chief of a
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station may authorize the transmission of messages relating to the
conduct of communications.

35. Terminating transmissions.—Some sort of terminating sign
is necessary to indicate when the transmitting station cedes the air
to the receiving station. The following examples illustrate the uses
of various procedure signs which are employed for the purpose.

a. AR: “End of transmission.”—This has the meaning, “I am
through with this transmission, you may respond if a response is in
order or necessary.” Example:

LA V LB ZMW AR

LB expects a reply to his query and so terminates his transmission
with AR. For an additional example:

LA ¥V LB AR

Station LB has called up station LLA with the intention of sending
LA something and now anticipates a ‘‘go ahead” sign from LA before
proceeding. Without the AR on the end, LA is not sure whether
LB has just paused briefly in his transmitting or is definitely standing
by waiting for LA to reply. The use of the AR removes this uncer-
tainty. _

b. K: “Go ahead, transmit.””—One station LA, havicg been in-
formed that another station, LB, has something to transmit to LA
advises LB to prpceed by means of the terminating sign K, which
means ‘“Go shead, transmit.” LB might have advised LA of his
desire to transmit something to LA by stating:

LA V LB ZMA ONE AR

LA prepares his message form in anticipation of receiving a message
from LB and transmits:

LB V LA K
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 messages, but it may also apply to any special
instructions in the form of procedure signs or signals for which the
transmitting station wants receipts as a matter of record or informa-
tion, For example, station CB desires station RU’s last message
verified and repeated, and also desires a receipt for this request itself:

RO V CB J K
RU receipts simply:
CB V RUT R
As soon as the message is verified, RU calls CB back and repeats the
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message as requested. Examples of the use of K with messages will
be found in sections VIII, IX, and X. When a receipt is not required,
a transmission will end with AR or some other appropriate terminating
sign.

¢. VA: “Finish’’—VA is employed—

(1) To terminate a transmission to which an acknowledgment or
reply is prohibited or not expected, or:

(2) To indicate to the receiving station that henceforth until some
future time, the transmitting station will no longer be in communica-
tion with the receiving station, as, for instance, should the transmitting
station be 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 terminating
transmissions are B, which means ‘“More to follow”; C, *“ Affirmative.
Correct”; TMI, “Questmn mark”; N, “Not received. Negative”,
R, “Receipt’’; J, “Verify and repeat” Y, “Acknowledge.” Various
examples of t.he uses of these procedu.re signs occur in the text of this
manual.

38. Correction of error.—When an error is made in transmission,
he transmitting operator immediately makes the ‘““error’” sign
EEEEEEEE), then repeats the last word, group, or procedure sign
r signal which was correctly made and continues with the transmis-
ion. Example:

LA U EEEEEEEE LA V LB AR

87. Repetitions.—a. Repetition of transmission.—A request for a
repetition of a complete transmission is made by sending TMI. Thus:

LA ¥V LB IMI AR

In response to the above request station LA would repeat its entire
previous transmission,

In this case TMI is a little message maanmg ““Please rapeat the
last transmission’’, and it therefore requires a separate terminating
sign. [MI 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, as in paragraph 46¢ and f.

b. Repetition of difflcult portion.—IMI may also be used to indicate
that the transmitting operator is about to repeat a difficult portion to
insure the correct reception by the receiving operator. Example:
LA V LB BT BODY OF VIBCAY

A ZULANGA IMI VIBCAY A ZULANGA FOUND
1062P K .
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88. 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 station contact another?

b. How many times may each station’s call sign be transmitted in
a call-up?

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

d. What is a collective call-up?

e. What is a multiple call-up?

f. 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 station in order wait
before answering ?

k. The meaning of the procedure signal ZMA is given as: “I have
(or ——— has) ——— messages (numeral indicating the number of
messages may be followed by O, 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?

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

j. In & message made up of code groups, which you are about to
transmit, one group is SEIS, conceivably difficult to receive on
account of the succession of dots involved. How might you make
your transmission to assist the receiving operator on this difficult
group?

k. Corrcet the following transmissions:

(1) LA LA LA V LB LD TMI LB LB LB AR

(2) LA LA LA V LB LD EEEEE LB LB LB AR

(8) LA LB FG V LC AR

(4) NOWISB THE TIM]I EEEEEEEE TIME FOR ALL
GOOD MEN

(6) ZCA LB 3 LA
(6) ZCB ZZB LA LC

39. Sample quiz.—The following is a suggestion for a quiz cover-
ing the principles enunciated in lesson I. Sample quizzes are mnot
illustrated in this manual for any of the succeeding lessons, the writ-
ings of these quizzes being left to the instructor. The instructor is cau-
tioned to examine quiz questions carefully to avoid ambiguities. Hav-
ing an assietant take the quiz before it is submitted to the students
will often serve to bring out any unsuspected defects in the quiz.
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Quiz on operation lesson I

Directions to the student: Fill in all spaces. Print plainly.
Assume that you are the operator at station LA.

1. You wish to ask LB of what precedence and to whom are his
messages. Show your transmission to LB.

i e i e e g . A e e e i B s i ", g e e N S ey e W

2. You intend to transmit the following.
' LB V LA AR

However, you accidentally make LR instead of LA in the actual
transmission. Show your complete transmission to LB including the
error and its correction.

_ _I_i_ Assume that EI_)_dld not receive your transmission oi ;:I_u_e_s;;l_m; 2.
Show how he would request a repetition.

4. Using a multiple B&ﬂ:l_l];;_l];l(_l;(;ﬂjt_ﬂ how you would request LB,

LE, LD, and LC to inform you if they are in communication with
BZ by 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
vire communication with BZ but that LD is; LC has just developed
ransmitter trouble and is unable to reply by radio. Indicate the
dccurrence and the duration of any extended pauses.

e e me mm mm M MR MR M W W O Em = = e Em T
- R S S S S S WSS S e e S e e e S e o e m Em R SR
D e el T T e g S S

40. Operation exercise.—a. Directions to the student.—The net
consists of three stations, LA, LB, and I.C. 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 VvV LB LB LB AR

may be recorded as
LA® V LB* AR

Execute the following communications in the order listed, recording
every transmission (including your own) directly on the log sheet.

b. Exercises.—(1) Station LA will call up station LB and ask if LB
has any messages for LA.

(2) Station LB will answer station LA, and state that he has no
messages for LA.
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(3) Station LA will call up station L.C and ask if L.C has any mes-
sages for LA.

(4) Station L.C will answer station LA and state that he has no
messages for LA.

(5) Station LA will call up stations LB and LC using a multiple

call-up and ask if they are in wire communication with station BA.

(6) Stations LB and L.C will answer in the proper order, LB answer-
ing in the affirmative, L/C in the negative.

Reguest the insiructor to check the log at thizs point before continuing

(7) LB will call up LC and ask if LC has any messages for LB.

(8) LC will answer LB and state that he has no messages for LB.

(9) LB will call up LA and ask if LA has any messages for LB.

(10) LA will answer LB and state that he has no messages for LB.

(11) LB will call up LC and* LA using the collective call sign
assigned to the net and ask them if they are in radio communication
with FG.

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

Request the instructor to check the log at this point before 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 LC.

(156) LC will call up LB and ask if LB has any messages for 1.C.

(16) LB will answer LC and state that he has no messages for LC.

(17) LC will call up LA and LB using the net call and 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 he is in
communication with FG by wire.

SecTtion VI
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41. Readability.—a. Readability scale.—It is of interest to a trans
mitting operator to know the ‘“readability’ of his signal at the receiving
station. By “readability’’ is meant an estimate of the ease with which
the receiving operator can make intelligent copy. This estimate
depends partly upon the relative strength of the desired versus the
undesired (interference, static, inherent receiver noise, etc.) signal and
partly upon the capabilities of the receiving operator. A numerical
scale of readability has been adopted as follows:

(1) Unreadable.

(2) Poor but readable; make plain language messages through twice,
code unveadable.

(3) Fair; readable; plain language once slowly, make code messages
through twice.

(4) Good; readable; plain language or code once.

(5) Perfectly readable. .

b. Request for readability.—An operator may request a readability
report by the use of the procedure signal ZSG. Thus:

LA V LB ZSG AR
LB might reply:
LB V LA ZS8B4 AR (Readability 4)

Since ZSG means ‘‘ What is my readability?”, it is not necessary
for LA to fill in the first blank in the meaning of ZSB, ‘I can receive
Readability ” as this would merely be a repetition of
LB’s own call. This is an exception to the rule that all blanks in Z
signals not in parentheses be filled. However, note the full use of
ZSB in case LB asks LA about a third station, LC.

LA V LB ZSA LC AR

LA would then answer
LB V LA ZBB LC 4 AR

c. Erxchange of readabilities.- Operators may exchange readability
reports without mutual request on first establishing communication
with each other. Suppose station LA has heard station LB trans-
mitting to station L.C. LA, noting that LB’s signal is perfectly
- readable, transmits a report of this readability on his initial call-up
of station LB,

LB V LA ZBBb6 AR

The AR with which LA concludes his transmission indicates that he
expects a readability report frem LLB. LB then replies:

LA V LB ZBB4 AR
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d. Change of readability.—In the event of any change of readability
later in the day, a readability report so indicating is promptly trans-
mitted. Thus, suppose that while LB is informing L.A that he has
a message for ILA, an interfering station causes LB’s readability at
LA to drop from 4 to 3. LA might send:

LB V LA ZBB3 K

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

e. Change of readability due to frequency shift.—In the event of a
readability drop caused by some drift or accidental shift in a trans-
mitter’s frequency, the procedure for correcting the frequency to
obtain better readability is illustrated in the following:

LA V LB ZFO AR (Yourfrequency istoo high.)
or
LA V LB ZFO 15 AR (Yourfrequency is 15 kilocycles too high.)

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

LB V LA ZFM AR (Howdoesmy frequency check?)
To which LB might reply:

LA V LB ZFN Z8B4 AR (Your frequency is correct. Read-
ability good.)

42. Signal and interference strengths.—Strength of signals and
of interference may be expressed by the use of procedure signs S
and W, respectively, together with an appropriate numeral according
to the following scale:

Very weak; hardly audible____________________________ 1
NEOderately Wolk . .onunosomiie o wes b S e 2
IR EAGIN BAFOIND -1 i e B S S S S 3
Moderately strong______________________ S S ST 4
DTN s s A st o A A A RS S b

LB might report to LA:
LA V LB ZBB4 W3 FG AR

meaning ‘“‘readability good; medium strong interference from station
FG.”

43. Test signals.—If one station has difficulty tuning in another’s
signals, the first station may request, by the use of the procedure

449750° —42——8 o3
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signal ZFD, that the second station send a series of V's (the standard
test signal):

LA V LB ZFD XE
LB V LA V V V V V AR
LA V LB ZSBS5 AR

Or if LB wished to tune in LA on a different frequency, say 4210
kilocycles, LB might request:

LA V LB ZFD 4210 AR

(Numerals, not words, are used fo indicate frequencies and frequency
deviations in procedure signals.)

44, The station log.—a. Log material.—The 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 a replacement 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 not
delay the handling of traffic. The log always includes, among other
things, such data as—

(1) Names of operators on duty.

(2) Times of opening and closing of station.

(3) Causes of delays in traffic.

(4)  Frequency adjustments and changes.

(5) Unusual occurences, such as procedure violations.

b. Recording.—Log items are a matter of semipermanent record. |
Items are entered in the log immediately following the occurence of |
the incidents being reported, or as soon thereafter as the traffic
situation permits. Entries are not erased. Any necessary changes
are made by drawing a line through the original statement and indi*‘
cating the changed version alongside or nearby. |

¢. Student log.—During the initial instruction phase and until |
advised to the contrary by the instructor, the student will enter the
five minimum essentials listed in @ above and will continue to record
in the log every transmission in the net with the single exception that
a transmitted message may be indicated in the log by a notation |
“Sent msg” or “Repeated msg’”, instead of including the entire
transmitted message in the log. The original copy of the message on
the message blank delivered to the operator from the (simulated)
message center will be considered adequate record of a transmitted
message. However, any received message, regardless of whether it
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corresponds to an original transmission or to a repeat, is copied
completely in the log.

d. Log for trained operator.—The amount of detail to be entered in
the log may vary with the state of training of the student. As
training progresses to a point where 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 @ above. A typical
log for an experienced operator is shown in figure 10.

e. Personal sign.—In the column marked “operator” in the log
shown in figure 10, each letter designates an operator and is known as
that 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 notations.—ae. In Army radio operations, time nota-
tions in logs and elsewhere are in the usual 12-hour system, the new
day starting at midnight. Except for midnight and noon, 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. ZCC 733P means, “Call me again at
7:33 P. M.” B

b. In joint Army and Navy communications, time is expressed in
the 24-hour clock system and is transmitted as a group of four figures.
The first 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.

48. Procedure signs.—a. R: “‘Receipt.””—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 R
As a simple acknowledgment of receipt, R may be used alone, as
above. However, the terminating sign K may be necessary, as 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 K
LB V LA R VA

b. B: ““More to follow.”—B is used to terminate a transmission when
the transmitting operator wishes to indicate that there is more to
follow.

LA VvV LB ________ (message) B
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When B is used along this way, the receiving operator knows that he
must prepare another message form, and the transmitting operator
pauses for a second or two to allow the necessary time.

If station LB desires a receipt for the first message before proceeding
with the next one, he should send:

LA V LB _____. (message) B K (more to follow; receipt for this
one first)

If he received the message properly, and is ready for the next one,
LA should transmit:
LB V LA R K (message received; go ahead with next one)
¢. Suppose that LA has transmitted a message to LB, and during
the sending LB’s transmitter breaks down. On next contacting LB,
LA might ask:
LB V LA R IMI
meaning “Did you receive my last message?”’ to which, if LB had
received the message, LB would reply:
LA VvV LB R
d. N: “Not received.”—If in ¢ above, LB had not received the
message, LB would reply:
LA V LB N K (Notreceived; go ahead)
e. AS: “Wait.”—AS is used to mean, “Wait, and stand by for
further communication.” Example:
LA V LB AR
LA may require a few seconds perhaps to locate a fresh message 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 awaiting further

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

K
and LB proceeds.

f. TMI: “Repeat. Question mark.”—To rtequest repetition of
doubtful or missed parts of a message, study the examples in pars-

graph 68.
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IMTI may be used to request verification of doubtful reception,
without necessarily asking for repevition. For example, station LA
questions his reception from LB of the word HANSE afrer LAROW:

LB V LA LAROW HANSE TIMI
If this is correct, the reply is:
LA V LB C©

TMI is especially useful as a means of enabling a procedure signal
to be read as & question in case the desired question is not listed ; TMT
is simply placed after the signal whose meaning is to be changed to the
interrogative sense. Care must be taken that the signal so constructed
will not be interpreted wrongly at the receiving station. Likewise,
the procedure signal ZZB may be put in front of another procedure
signal to give it a negative meaning. The following examples show
some of the possibilities:

“I have been calling you on 2980 ke.”—ZCE 2980

‘“Have you been calling me on 2980 ke.?”’—ZCE 2980 TMT

“I have not been calling you on 2980 ke.””—ZZB ZCE 2980

“Make preliminary call-up before transmitting traffic.”’—ZCL

“Shall I make preliminary call-up before transmitting traffic?’’—
ZCL TMI

“Do not make preliminary call-up before transmitting traffic.”’—
ZZB ZCL

g. XE: Separator sign.—Just as punctuation marks are used to set
off portions of a sentence for clarity, so the separator sign, XE, may
be used to ‘‘punctuate’” and clarify a transmission. The transmission
illustrated in paragraph 42 might better have been:

LB V LA Z8SB4 XE W3 FG AR

h. List of procedure signs.—Those procedure signs which are intro-
duced in this lesson are tabulated below for convenience in reference

and study.
Procedure sign: Meaning
I e e R R S R S G Wait.
B____ -~ More to follow.
1 & T ol GRS S Repeat. Question mark.
Wi sssosmiitessisass Ereaa Not received. Negative. Exempted.
- Receipt. Routine.
B oo ST Signal strength.
W o . mmmmee Interference.
b ST Slant (/) or separator.
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47. Procedure signals.—The following procedure signals with
their meanings should be memorized:

Classification Ercadye Meaning
C: Calling; communi- ZCC Call me again at (on ke.).
cation.
F: Frequency; fre- ZFD Send V's on this frequency (or ke.).
quency adjustments.
ZFM | How does my frequency check?
ZFN Your frequency is correct.
ZFO Your frequency is too high (or is ke.
too high). ‘
ZFP Your frequency is too low (or is ke.
too low).
0O: Operating________ ZOA Send at speed of words per minute,

ZB B I can receive Readability
8: Bignals;readability.| ZB F What is my signal strength?
ZB G What is my readability?

48. Questions for self-review.—a. A received signal is quite loud.
However, on account of the presence of temporary unavoidable,
listurbances near the radio station, intelligent copy is impossible
mless the transmitting operator sends plain language once slowly
nd code twice. What is the correct readability signal to describe
shese conditions? '

b. What is the proper readability report to designate that the
received signal, although discernible, is not good anough to permit
copying plain language even if each group is sent twice?

¢. In adjusting your transmitter for optimum output, which would
you request of the receiving operator, ZSG or ZSF? Why?

d. In the ordinary exchange of traffic, which is of the most impor-
tance, readability or signal strength? Why?

e. How would you inform another station that its frequency is ten
kilocyeles too low?

f. Name the five items required to be entered in every station log.

g. Criticize the following transmissions:

() ZCC NINE A

(2) ZCC 900 AM

(3) ZCC 1200P
4 LA V LB V VA

49. Operation exercise.—a. First exercise.—Directions to the
student: The net consists of three stations, LA, LB, and LC. The
net call sign is ABC. Execute the following communications.
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(1) Station LA will ask the other stations of the net (collectively)
for a report on the signal strength and readability of station LA.

(2) Stations LB and LC will answer in proper turn. 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.

(5) LB will simulate adjustment of transmitter 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.

(8) 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 LIC 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 wora
per minute.

(17) LA will tell LC: “Yes.”

(18) LA will ask LB is he is in radio communication with FG.

(19) LB will tell LA to wait.

(20) LB will call FG. (No reply from FG.)

(21) LB will call FG again. (No reply from FG.)

(22) LB will inform LA that LB is not in radio communication
with FG.

(23) Using the net call-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.

b. Subsequent exercises.—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 L going to LA. With this new
arrangement of operators, repeat the communications listed in
a(1) through (24) above.
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50. Organization of tactical radio nets.—Field radio stations
are grouped into separate nets of a few stations each. All operations

UN(NCS)
& mp(nes)
/ 4 BWI

Ner
SX

'/?E" NN

\ o

S samey) \ \SM(MJ)

Net / \
vw ¢
SHS 8&4

FiagurE 12.—Tactical radio neta.

TL-1747

normally are confined to communications within the individual nets.
For purposes of administration, one station, generally the one which is
located at the highest headquarters, is appointed net control station
(NCS) with authority to direct the net in the control of radio com-
munication. All other stations of the net are referred to as secondary
stations. A scheme of tactical radio nets showing net control stations
and the normal traffic channels is shown in figure 12. The two stations
with the same call sign, LA, are two distinct stations located at the
same headquarters. One operates in the net SX on the frequency
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assigned to the net SX, and the other operates in the net VW on that
net’s frequency. The two stations are far enough apart, both in
frequency separation and in physical distance, so as not to interfere
with each other; and yet they are located close enough together to be
cooperative in that each can serve as a relay station for internet
traffic.

51. Establishing a net.—a. UN, LA, DM, and VK are stations in
net SX (figure 12). The net is about to go into operation in a tactical
situation. The operators are informed of their call signs and their
frequency and of the time when complete communication within the
net is expected. They know that UN is to be the NCS. This in-
formation, together with other pertinent instructions, appears in
signal operation instructions issued to the units concerned.

b. LA, on completing the installation of his station, listens on the
assigned net frequency. Hearing nothing, LA calls:

BX V LA ZGQ AR

LA repeaf:a the call-up once shortly afterward, and again at intervals
as prescribed in paragraph 29¢:

8X V LA ZGQ AR
8X BX 8X V LA LA LA ZGQ AR

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 ZBB4 ZGQ U AR

U means ‘I am the NCS.” And the complete transmission implies
“Give me a readability report.” LA answers:

UN V LA ZBBS AR

During the above intercommunication DM, completing his installa-
tion and listening on the assigned net frequency, overhears UN and
LA working together. He waits for them to complete their trans-
misgions and then calls: .

UN V DM ZSB4 ZGQ AR
UN replies, presuming DM’s frequency to be too high:
DM V UN ZFO AR
DM makes the necessary adjustments and transmits:
UN V DM ZFM AR
UN replies:
DM V UN ZFN ZBB4 ZWG LA U K
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ZWG means: ‘“The following stations (in addition to UN and DM)
are in the net: LLA.” UN concludes with K because he wants &
receipt for the transmitted information. DM complies:

TN V DM R
DM now calls LA to exchange readabilities.

LA V DM ZSBb AR
DM V LA ZS8B4 AR

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

BX V VE ZGQ AR

UN answers, assuming VK's frequency to be low:

VE V UN ZFP AR

VK adjusts his transmitter and continues:

UN V VE ZFM AR

UN replies:

VE V UN ZFN ZS8B5 ZWG LA DM U ZSG AR

VK answers:
TN V VE ZBE4 AR

VK, now knowing that LA and DM also are in the net, calls these
stations to exchange readabilities: t

LA V VE AR

VE V LA ZSB4 AR s
LA V VE ZSB3S AR

PM V VE AR r
VE V DM ZSB5 AR

DM V VK ZSB5S AR

It is to be noted that UN has caused LA, DM, and VK to adjust
their transmitters until all three stations came in at the same tuner |
dial getting on UN’s receiver. Now in order to insure that his (UN’s) |
signals come in at the same place as the other stations’ signals on |
any of the other reccivers, UN calls up one station, say LA, and
requests: [

LA V UN ZFM AR !

LA checks his receiver dial setting against the position where he -
receives DM and VK, and, presuming that UN’s indicated frequency
is high, advises UN accordingly:

UN V LA ZFO AR
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UN adjusts his transthitter to conform and sends:
LA V UN ZFM AR

LA replies:

UN V LA ZFN Z8B4 AR

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

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

52. Leaving the net; internet traffic.—a. Whenever the NCS
withdraws from the net, he appoints a substitute to act in his absence:

LA V UN ZGB THIRTY MIN ZGR X (Takeover NCS
duties for 30 minutes. I am leaving the net.)

or

LA V UN ZGB THIRTY MIN ZGR LB 38980 K
(Take over NCS duties for 30 minutes. I am leaving to communicate with LB
on 3890 kilocyles.)

LA acknowledges:
UN V LA R VA

A secondary station which wishes to leave the net to transmit a
message t0 a station in another net must first report to the NCS of
its own net, indicating the station with which it intends to communi-

cate. Thus:
UN V VK ZGR PX AR

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 the internet traffic:

MD V VE ZGQ ZMA ONE PX AR

VE V MD K _ '

PX V VE AR

VK V PX ZSB4 K
PX V VE ZSB4 XE
VE V PX R YV A
MD V VE ZGE AR

VK reenters his own net just as he did upon initially entering the
net. He exchanges readabilities with all other stations in the net and
adjusts his frequency in accordance with UN’s directions.

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

K

(message)
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¢. The only exception permitted to the ‘procedure deseribed in
a and b above for the exchange of internet traffic is in the handling of
urgent messages. These are dispatched in any expedient manner,
through direct call-up if practicable, to insure the fastest transmission
possible.

‘58. Directed net.—If operation of the net is not progressing
smoothly, as, for instance, if two stations are monopolizing the net
frequency by continued transmissions, preventing the flow of other
traffic in the net, the NCS may exercise close control by ordering a

directed net:
BX V UN ZAGT ONE ZIMW K

The K indicates that UN wants a receipt of the directed-net order,
as well as a report of the traffic on hand. The secondary stations

aAnswer:
UN V DM R ZMA ZERO AR _
TN V LA B ZMA TWO DM XE ONE VK AR
(Two routine messages for DM ; one routine for VK)

UN V VE B ZMA THEREE LA AR

UN directs:
LA V UN KX (Send all traffic which you reported)

As long as the net is directed, each station reports to the NCS as it

acquires new traffic to transmit and then awaits direction from the
NCS before proceeding, except that immediately upon receipt of an
urgent message from his message center, the operator will break in
on any transmission, except the transmission of another urgent mes-
sage, and clear the urgent traffic directly to the station of destination
without preliminary permission of the NCS. To restore the net to
frec operation the NCS transmits:

8X V UN ZGT TWO K

This is reccipted for in the regular order by the secondary stations.

b4. Silence restriction.—As a control measure, or for other rea-
sons, the NCS may silence an individual station of the net (or the
whole net) by addressing the silence procedure sign, sent five times
to that station (or to the whole net):

DM V UN EM HM HM HM HM AR
HM transmitted five times and followed by a procedure sign desig-

nating a class of traffic means: “Cease all transmission except for
class of traffic indicated.”

——— o — — —— S——
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U0 transmitted five times means: ‘“Silence restriction removed.”
Neither HM nor U0 is ever receipted for.

56. Closing the net.—The NCS orders the closing of the net by
use of the procedure signal ZWA :

BX V UN ZWA K
The use of K indicates that UN wants the net stations to receipt for

the instructions to close the net.
The secondary stations receipt in order:

UN VvV DM R VA
UN V LA B Vi
UN v v R Vi

56. Procedure signals.—The following procedure signals with
their meanings should be memorized.

Classification Paguodinry Meaning
G: Net control______._ ZGB Take over radio guard or net control for
{until ).
Z@Gc Are you (or is ) radio guard or net
control station for (on ke.).
{In the second blank indicate either net call slgn or
atation call algn.)
ZGD I am (or is) radio guard or net con-
trol station for {on ke.).

ZGaa Station reports into net.

ZGR Station leaves net temporarily (or for

hours) (to communicate with

(will be on ke.).

ZGT Net is (1. Directed; 2. Free).

T: Time and trans- | ZTJ Transmit only urgent or priority messages.
missions.

)

W: Stations.__._.____ ZWA Close or secure (or direct to close or
|  secure) your (his) station or wateh (on
: ke.).

ZWaG Following stations are keeping wateh on
ke. (or are in net).

57. Questions for self-review.—Refer to figure 12 in conjunction
with these questions.

a. PX is the first station to be set up in the net HO, M Disthesecond,
and FY is the last. Indicate all transmissions in order of occurence
in establishing the net. Presume all signals ZSB4 and frequencies
correct.

b. Repeat the above for the case of FY’s frequency being high, the
others being correct.

45



™™ 11-454
5769 SIGNAL CORPS

¢. What station acts as NCS until the NCS reports into the net?

d. HY wishes to leave his net to communicate with VK. Show all
transmissions in order of occurrence involved in HY’s exchange of
traffic with VK and ultimate return to the original net.

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

b8. Operation exercise.—a. First exercise.—The net consists of
three stations, FY, PX, and MD, with net call sign HO. MD is the
NCS. Proper acknowledgment will be made for all transmissions
whenever appropriate in the operations below. Readabilities will be
exchanged and frequencies adjusted as necessary each time a new
station enters the net.

(1) The NCS will open a free net.

(2) Secondary stations will repert into the net in order of call signs.

(3) PX will report 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. Subsequent exercises.—The instructor will check the logs at this
yoint. After the logs have been checked, repeat operations a(1)

hrough (9) above with FY acting as NCS and MD being one of the
econdary stations.

Section VIII

RADIOTELEGRAPH PROCEDURE LESSON 1V, THE
ABBREVIATED FORM MESSAGE

Paragraph
TOONTES OF TIMOMIIGED i b i o e o i 59
Classification of messages________________ e i e R SR A b ot 60
Ao AR ERIONE OF DNBEERIIR. . . oo v e s s il S R m e s s R
Retranamission and special operating instructions____ ____________________ 62
Transmitting messages in strings_ _ _ ___________________ . ______________ 63
Copving Bnd eervIOIng. o .cn i mmim e s b i i S o S 64
Requests for repetitions_ _________________________ .. 65
Procedure signe and procedure signals__________________________________ 66
Questions for self-review______________ e dewie BT
Operation exercise_ _ . ___________ e 68

59. Form of message.—a. General.—Army radio messages are of
two types. One, a “streamlined” style designed for speed in trans-
mission of tactical messages, is known as the “abbreviated form”.
Its use 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 “normal form”, is designed for use by headquarters
above division. In addition to a difference in the form of the two
types of messages, there is some difference in the procedure for han-
dling them. This lesson is devoted principally to the abbreviated
form message and its handling. The normal form message is treated
in section X.

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

Retransmission Special operating

Call instruetions instructions Classification Break
LA V LB T KL V FX G 0 BT
Heading

Time of origin ‘Terminating sign
DFC4 ALPX DGYR 0323A K
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 classification (
means “Urgent”. The complete message above extends from th
call to the time of origin, inclusive. If, for instance, it is requestec
that the message be repeated, everything shown above is repeated.

80. Classification of messages.—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.

6l1. Identification of messages.—The station of origin and the
time of origin serve to identify a message for any future reference.
The message in paragraph 596 may be referred to as FX 923A or,
if the station of origin is understood, simply as 923A. To illustrate
abbreviated form message identification by station and time: One
station might ask another, FX923A R TMI, meaning “Have you
received the message which originated at FX at 923A%”

62. Retransmission and special operating instructions.—
Retransmission and special operating instructions do not appear on
every message transmitted.
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a. Relaying messages.—The meesage shown in paragraph 595 illus-
trates the special operating instructions required for directing the
relay of a message. The station in a relay chain which finally for-
wards the message to the station of destination obviously omits the
procedure sign T which means ‘‘ Retransmit’’, Thus when LA for-
wards the abbreviated form message shown in paragraph 59b to the
addressee, KL, LA transmits:

EL V LA XE KL V FX G 0 BT
DFC4 ALPX DGYR 928A K

It may so happen that in receiving the message from LB, L.A misses
the group DGYR and then for some reason (possibly faded signals)
is unable to contact LB again at that time for a repeat request.
LA does not delay the relaying of the message on account of this
missing group, but transmits as follows to KL:

EL V LA XE EL V FX G O BT
DFC4 ALPX AA 9323A K
The AA signifies that a group is missing at this place in the message.
As soon as possible LA obtains the missing group from LB and passes
it on to KL. If the text of the message under discussion were included
in a routine message transmitted from FX directly to KL, with no
special operating instructions, the message would appear:
EL V FX BT DFC4 ALPX DGYR 023A K

b. Repeat back.—-(1) To definitely insure correct reception, the
-ansmitting operator of the message illustrated in paragraph 59b
as ordered a repeat back by use of the procedure sign G.! LA
speats back to LB as follows:

LB V LA XE LA V LB T EL V FX

G O BT DFC4 ALPX DGYR 023A AR

LB underscores each group repeated back correctly and acknowledges:
LA V LB C (Correct)
Or, if this is the only or last message sent by LB:
LA V LB C VA

The original message is not considered as properly received until the
transmitting operator sends this C. When repeating back or cor-
recting repeat backs, each group is sent only once, notwithstanding
that each group may have been sent twice in the original transmission.
Any relayed message bearing the instructions G is repeated back by
"1 In Joint Army and Navy operations, ZPG is used instead of G.
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cach receiving station which handles the message. The message
illustrated in paragraph 59b advances in the order FX-LB-LA-KL.
LB repeats it back to FX on receiving it from FX; LA repcats it
back to LB on receiving it from LB; and KL repeats it back to LA
on receiving it from LA. '

(2) An operator may request a repeat back of any previously sent
message by transmitting G together with proper identification of
the message. Thus:

NA V NB G 713A AR
NB V NA XE NA V NB BT VUBO ABYZ 713A AR
NA V NV C

83. Transmitting messages in strings.—When radio communi-
cation is good, it frequently facilitates the handling of traffic for one
station to send several messages to another without interruption.
The receiving station might request ZOD THREE: “Transmit your
messages in strings of three.” The transmitting station separates
the messages with the sign AR '

LA V LB BT TMST LTHJ 930P AR LA V LB BT

LDFX ORZY 941P AR LA V LB BT LOUX
846F K

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

L B V LA B 930P XE ©941P XE ©046F AR

64. Copying and servicing.—a. Copying.—Typewritten copy is
made either five or ten groups to the line; penciled copy, five groups
to the line. The receiving operator does not copy the complete call
in & message as it is transmitted, but records only the call sign of the
transmitting station. This information, together with retransmission
and special operating instructions and the message classification, is
entered on the message blank at the top near the word ‘“Message.”
Figure 13 shows the receiving operator’s original copy of the message
corresponding to the following transmission:

LA V LB T KL V FX @G 0 BT

NR13 CD GOXDER FADUL EKEIJEY
NAMIH LAEDG PRYNO CAJIN ZEDBL
DOFIN AWENJ O87A K

1 The transmitting station will allow 15 seconds between messages sent In strings. All operators will
listen doring this silent period in order that any urgent traffic may be cleared.
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TIMIELEI:I | ugm No

LB T KLV FX MESSAGE G O

(BUSMIT TO MENSAGE CENTER IN DUFLICATE)

No DATE

To
NRLI3 CD GOXDR FADUL KIJEY

NAMIH LAEDG PRYNO CAJIN ZEDBL
DOFIN AWENJ 957A

( W
1G15A X

SEwICIA. DEmISNATION OF SN e

FOMATURE AND GRADE OF WRITER

TL-2187 |
F1oURE 13.—Abbreviated form measage coples on message form.

The receiving operator copies all messages in duplicate. The |

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 alternate |
lines of the message form to enable handling personnel to read the I
text more easily. Unless otherwise specified in the Lext of the mes-
sage, the writer and the addressee are indicated by the call signs of
the station of origin and the station of final receipt and are the com-
manding officers of the units which these stations serve. The first
group of the text, NR13, is & number group which is composed of the
two letters NR and the number which the writer assigned to the
message as 8 means for his future identification of the message.
This number may or may not appear on messages in either the
abbreviated or normal form. The blank following “No” on the
message form is for use with the normal form message only and i
properly filled with a serial number assigned by the radio station of
origin and serves as a means of future identification of the message
for that radio station. The blank following ““Date’ on the message
rm is for use with the normal form message only and is filled with
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the date of the day on which the message was filed with the message
center. This date when inserted as part of the heading of a normal
form message 18 spelled out; for example, ““ Fifteenth,” and the month
and year are not written on the blank containing the message. The
blank following “To’ is reserved for use of the message center, as
are also the blanks following ‘‘ Time filed,” “Msg Cen No,” and ““ How
sent’’ at the top of the message form.

b. Receiving operator’'s service.—The notation 1015A X is called the
receiving operator’s ‘“service.” X is the receiving operator’s personal
sign. 1015A is the time the message was receipted for by the receiving
operator, that is, the time at which the message was considered as
completely and correctly received. The receiving operator encircles
his service as shown in figure 13 to.indicate definitely that the service
is not part of the text.

¢. Transmitting operator's service.—The transmitting operator serv-
ices his copy of the message by entering the time of receipt and his
personal sign at the bottom of the message. In addition he indicates
the station to which the message was sent, in the event that this
information is not already noted on the message blank. Many
operators perform this service with one hand while operating the key
with the other.

65. Requests for repetitions.—a. Use of TM].—The manner in
which a receiving station requests repeats for all or parts of a message
is given below. Consider the original transmission to have been:

BC2 V CA O BT DFC4 XPST ROYM ACZU FVLN
PEGZ QEBD HJOW 6l10FP K

Should BC2 desire a repetition of the entire message, he transmits:

CA V BC2 TMI AR

CA then repeats the entire message. Had BC2 missed any portion
" of the heading, he must request a repetition of the entire heading:

CA V BC2 TMI AB BT AR (Repeatall before BT.)
To which CA replies:
BC2 V CA XE BC2 V CA 0O BT AR

This transmission includes' the BT 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 GR (text group
number). For example, desiring a repeat of the time of origin, BC2
might have transmitted either of the following:

CA V BC2 IMI WA HJOW AR
or
CA V BC2 IMI AA HJOW AR
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Responses to the above requests would be respectively:

BC32 V CA HJOW 610F AR
BCa2 V CA HJOW 610F AR

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

CA V BC2 IMI DFC4 TO FVLN AR
CA replies:
BC2 V CA DFC4 XPET ROYM ACZU FVLN AR

Note that the originating station repeats the correctly received end
groups as well as intervening portions requested. It is possible that
a group to which reference is made appears elsewhere in the same text,
Consider the following transmission:

033 V MY9 BT OBSERVER GUNNER AND PILOT OF ENEMY

BOMBER CAPTURED AND BEING HELD PENDING ARRIVAL OF
INTERPRETER 957A K

Having missed everything after OF, the fifth word of the text, OG3
requests:
MY9® V OGS TMI AA PILOT AR

Had OG3 requested simply IMI AA OF, MY9 would not have
known whether to begin his repeat with OF ENEMY or with OF
INTERPRETER. In a message with a long text a particular group
referred to by the receiving operator might be difficult for the trans-
mitting operator to locate readily. In such a case repetitions are
facilitated by numbering the text groups in sequence and referring
to any particular group by both its number and the group itself. For
example, IMI AA GR19 ADQC requests a repetition of all groups

after ADQC, ADQC being group number 19; or IMI GR19 ADQC

TO SUMC requests a repetition of all groups between ADQC, which
is number 19, and SUMC. Whenever the receiving operator is uncer-
tain of the ordinal number of a group, as is the case if he has missed
an unknown number of preceding groups, it will be necessary to refer
to the group alone without number as was done above with SUMC:
IMI ADQC TO SUMC.

b. Break-in operation.—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 requests for repetitions during this preliminary training period
will be conducted as indicated in a above.
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66. Procedure signs and procedure signals.—a. Procedure signs.

Procedure sign , Meaning
B e R G R All after
1 e Y e P S e TG Lo e All before
T i e S SR e R P Break
O o s S S T Affirmative. Correct.
L ¢ R Repeat back
R e e Group.
e R e e S SR Urgent.
oo o o g v Transmit (to).
W o e R e S Word after.
b. Procedure signals.
Classification e . Meaning
O: Operating ___.___ ZOD Transmit your messages in strings of .. ___.
ZOE | I am going to transmit my messages in
strings of ______.

87. Questions for self-review.—a. In the transmission shown
below indicate the following: message, text, time of origin, call, special
operating instructions, retransmission instructions, break, heading.
station of origin, station of destination, and terminating procedure
sign.

JE VFG TEL YV FG G O BT ATTACKE AT ONCE
820A K

b. How does the transmitting operator indicate that a message is
urgent? Routine?

¢. In the message shown in question a above, if JK had missed the
word ATTACK, how woild he request a 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 message should the service time be that at
which the originating station transmits K, that at which the receiv-
ing station completes the repeat back, or that at which the originating
station transmite C? Why?

e. What procedure sign is used to separate messages sent in strings?

f. Show the receiving operator’s acknowledgment for reception of
the following three messages sent in a string: 1210A, 1215A, 1222A.

g. How many groups are printed per line in reception?

h. Why is the text of the message copied on alternate lines?

1. Does a receiving operator record anything on the line of the
message blank marked “To’’? Why?
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88. Operation exercise.—A net consists of three stations, LA,
LB, and LC, with net call sign LX. LA is the NCS. The NCS will
open & free net. No readability will be below ZSB4. Traffic will
be exchanged in the following order:

Retransmissipn Instro g ti
<0 From tions % ane—tm:-‘ Remarka
tions
LB LC None None | Single message.
LC LA None G O | LA sendsto LC; LC repeats
back to LA. !
LA | LB None None | Single message.
LC i LB |T LAV LB 0o LB sends to LC; LC relays |
to LA,
LB LA None None | Two messages in string.
None None r
LA LC None (o] LCsends twomessages to LA
T LBV LC G in string; LA repeats back |
second message and then
relayvs this second mes-
sage to LB; LB repeats it
back to LA.

Section IX

ADIOTELEGRAPH PROCEDURE LESSON V, THE ABBRE-
VIATED FORM MESSAGE, CONTINUED

Paragraph
Acknowledgment by addressee —______________________________________ 69
Check with originating message eenter_ ________________________________ 70
Verification by the writer__ __ __ ____ ____ . 71
Correction initiated by originating station_ . . o 72
Transmitting to a silent station._ - - - o e SRl .
Messages of execution___ __ __ __ ______ e ___ 74
Break-in operation.____._____ . ________..._._. A A SRS SRR R 75
Procedure signs and procedure signals__________________________________ 76
e O O RO O I o it i i o o e S (i
Qperation exerolae: - oo oo oo ool Ll Ll i s dr e S e 78

69. Acknowledgment by addressee.—The writer of a message
may require personal acknowledgment by the addressee of receipt of a
message. In this case the transmitting operator includes the pro-
cedure sign Y (““Acknowledge’) in the special operating instructions
in the heading of the message. Example:

JKE V FG Y O BT DFC4 PLIX FOAM 1030A K
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JK receipts for correct reception in the usual manner:
FG V JEKE R

When the message is delivered to the addressee, he is informed that
an acknowledgment is requested. The addressee, after he has re-
ceived and understood the message, notifies his message center that
the message is to be acknowledged. When JK is so informed, he
transmits:

FG V JKE O BT FG 1030A 1045A K

The above acknowledgment is & regular message. 1045A is the time of
origin of the message; in other words, it is the time of the acknowledg-
ment by the addressee. The text of the acknowledgment message,
viz., FG 1030A 1045A, means: ‘‘The message 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 an acknowledgment for-
wards the acknowledgment message to his message center just as he
has copied it. The message center interpolates its text to read:
YOUR MESSAGE OF 10:30 A. M. HEREBY ACKNOWLEDGED.
The signature on the above message is that of the commanding officer
of the tactical unit to which JK belongs; the addressee is the com-
manding officer of the tactical unit to which FG belongs; and the ulti
mate recipient is the individual who wrote the original message whicl
is being acknowledged. The acknowledgment carries the same classi
fication as the original message. An original urgent message receives
an urgent acknowledgment; an original routine message, a routine
acknowledgment.

70. Check with originating message center.—In case a re-
ceived message appears incoherent when decoded, 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 signal ZMX: “Verify the message or portion thereof
indicated with your message center (communication office) and
transmit correct version.” EF, having receipted for an abbreviated
form message with a time group 1130A from DD, later is requested by
his (EF’s) message center to secure a check and repetition of a portion
of the message. EF transmita:

DD V EF ZMX DD 11830A NUGWH TO APDWT K

DD transmits:
EF VvV DD R

And then DD refers this questionable portion to his message center for
check. DD’s message center locates the error in the original encoding
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and gives the correct coded version to the radio operator, who trans-

mits:

EF V DD € DD 1130A NUGWH WIGBO ZLATYS
APDWT K

C DD 1130A means: ‘‘ The following is the correct version of a portion
of & message originated at DD at 11:30 A. M.”” In reply to a request
for a check and repeat of the complete message, DD would fransmit:

EF VDD C EF V DD BT NR76 CD NUGWH WIGSEO
ZLAYS APDWT ZOTQB ITBEQW RLUMN 113gA K

In this last transmission a reference to the station and the time of origin
preceding the message is unnecessary, since this information appears in
the message. Requests for check of specific portions of a message are
made in & manner corresponding to that for which requests are made
for ordinary repetitions, using ZMX in the former case where TMI is
used in the latter. Thus, whereas a repetition of the complete text
of a message is requested by transmitting TMI AA BT, a check of a
text by a message center is requested by transmitting ZMX AA BT.

71. Verification by the writer.—The addressee may direct that
all, or a part, of the contents of a message be verified by the writer.
EF, having received an abbreviated form message from DD with a
time group 1130A, later is directed by the addressee at EF’s unit to
secure a verification and repetition of a portion of the message. EF
transmits:

DD V EF J DD 1130A HIHO TO BAPV K

DD transmits:
EF V DD R

And then DD’s message center refers this questionable portion (prop-
erly decoded) to the originator for verification. The verified original
or altered version is transmitted:

EF V DD C DD 1130A HIHO DANY MASU BAPV K

C DD 1130A means: “The following is the correct version of a portion
of a message originated at DD at 11:30 A. M.”” The procedure is en-
tirely analogous to that used for checking errors within the signal
network, replacing ZMX with J.

72. Correction initiated by originating station.—It is possible
that an originating station may detect an error in & message previously
transmitted, and for which a receipt has already been obtained. For
example, consider that EF has transmitted as a part of a message:
NUGWH NOZIQ LPURT APDWT. EF some time later discovers
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that the groups NOZI() LPURT are incorrect and should have been
WIGSO ZLAYS. EF transmits:

DD V EF CCCC EF 1130A NUGWH WIGBO ZLAYS
APDWT K

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

73. Transmitting to a silent station.—A station whose trans-
mitter is inoperative can receive messages by radio but must ac-
knowledge receipt of the message by other signal means if such are
available. To increase a silent station’s chances of receiving a radio
message intended for it, the message is generally transmitted twice.

a. “F’ method.—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 transmit. Do not answer.” The transmitting
station sends all calls, groups, procedure signs, with the exception of
V, twice, and terminates with VA.

Example:

DB DB V DA DA F F BT B VOBU VOBU 1235P
1285P VA VA

b. Intercept method.—A second method is the “intercept’ or “I”
method. By prearrangement, messages whose contents are intended
for a silent station can be exchanged between two regularly operating
stations. For example, EF might transmit a message to EG. The
message center at EG, on decoding the message, learns from its con-
tents that it is intended for a third station, EH, and EG takes no
further action on the message. EH, however, gets the message by
‘‘ eavesdropping’’ when it is transmitted from EF to EG. In this way
the enemy may be kept in ignorance of the existance of a station at
EH at least until such time as EH begins transmitting. To assist
EH’s reception of messages by the intercept method, those messages
which are intended for EH may be confined to the G messages in the
net. In this way EH has 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 to copy and decode all the
messages in the net, but only the G messages.

74. Messages of execution.—The procedure sign IX transmitted
just before the BT sign means: ‘“The message following is a prepara-
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tory command and is not to be acted upon until the execute sign is
received.” Example:

NA V EF IX BT ATTACK 630A K

This message means: ‘‘Prepare to attack. A signal of execution will
follow shortly.” The message is acknowledged:

EF V NA B

Then, until the signal of execution is transmitted, no transmissions
whatsoever will be made in the net other than such as pertain directly
to the preparatory order just issued, for example, a revoking order
by EF or the signal of execution itself. The signal of execution is
I'X followed by a five-second dash:

NA Vv EF IX 5-second dash,

This message is not acknowledged. In the event that there may not
be sufficient time intervening between the preparatory order and the
signal of execution to permit a receipt for the former, EF concludes
the preparatory order with AS instead of with K:

NA V EF IX BT ATTACK 630A AE

NA does not receipt but awaits the next transmission from EF. (The
student should practice making five-second dashes. Individuals who
have not definitely trained themselves to perceive time intervals
usually have a surprisingly poor concept of the duration of seconds.)
76. 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 &
aries of long dashes until EF stops, at which time BC transmits:

ABYZ K
EF resumes his transmission with the group ABYZ:
ABYZ BZXY CDWX 630A K

If BC encounters temporary interference which blankets EF’s signals,
making reception impossible, BC transmits a series of long dashes
until EF stops, at which time BC transmits:

AS

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

ZYNO K
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78. Procedure signs and procedure signals.—a. Procedure signs.

Procedure sign: Meaning
B e S S S S TR Do not transmit. Do not answer.
[ 5 L Execute to follow.
i R S S N e e Verify and repeat.
b R e A e e L Acknowledge.
TX 5seconddash_______________ Execute.

b. Procedure signals.
Meaning
M: Messages. . . __.._..._... ZMX Check the message or portion thereof

indicated with your message center
(communieation office) and transmit
correct version.

77. Questions for self-review.—c¢. 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
message BC2 711A, show the message of acknowledgment which is
actually transmitted.

c¢. What procedure signal 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
BC1 515A.

e. Show the transmission from the station of origin to BC2 to
indicate that the writer of an abbreviated form message BC1 329A
verifies the group after HIHO as DANY.

f. EF has sent the following message to BC:

BC V EF BT ADVANCE TO CONEWAGO 102A K

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 message. Show EF’s transmission to BC.

g. How is an F message terminated? Why?

k. What is the principal advantage of the intercept method over
the F method for transmission to a silent station? Give one advan-
tage of the F method over the intercept method.

1. How 18 the following transmission interpreted:

LA V LB IX BT FIRE MIDNIGHT K

j. Do stations report into the net anew in the event of a change of
call signs during net operation?
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78. Operation exercise.—Radio stations in this exercise are those
of the 4th Infantry and of the 1st, 2d, and 3d Battalions, 4th Infantry.
The 2d Battalion station is a silent station. Student operators
assigned to these units will refer to the signal operation instructions
shown in FM 24-5 for their call signs. Consider the date as Decem-
ber 1, 1938. (If FM 24-5 is not available, the instructor will supply
each student with some form of signal operation instructions.) The
instructor will prescribe the traffic to be handled and will order checks,
verifications, acknowledgments, and corrections as desired. Messages
of execution will be included.

Secrion X

RADIOTELEGRAPH PROCEDURE LESSON VI, THE
NORMAL FORM MESSAGE

Paragraph
Variation from abbreviated form______________________________________ 79
Form:of the Mearkge . oo oo o e s i e S S M S ST L L S B0
GToOUP COUMt. - o e oo e ;i cce;eccccmececcmc;em——e————— - en - 8
Station-to-station serial number_ _ . _____________________ . ______________ B2
Operator’s number sheet ___ _________________________._._ ool e et e 83
TR0 OhBOE. - . o oo o i o i i o s e 84
Transmissions relating to traffic handling. ... ___________________________ RS
Procedure signs and procedure signals_ _ _ . _______ _______________________ 86
Juestions for self-review__________________ __. e S T R S 87
Jperation exerelse. o o i iGLiiiilciiodiiillbuZ 88

79. Variation from abbreviated form.—a. General—The nor-
mal form message differs from the abbreviated form message princi-
pally in that the former includes the additional featurecs of a text
group count (total number of groups in the text), a station-to-station
serial number, and a date in the heading. A further distinction is in
the classifications of the messages. Abbreviated form messages are
classified simply as either urgent (0O) or routine, whereas normal
form messages are divided into four groups: urgent (O), priority (P),
routine, and deferred (D), in descending order of precedence. Han-
dling of the two forms of messages, differs in certain details. These
differences are illustrated in this lesson.

b. Precedence of handling.—(1) Urgent messages (0) are trans-
mitted immediately upon receipt except when communication in-
volving another urgent message is being carried on. Thus, the
transmission of a deferred, routine, or priority message is interrupted
for the transmission of an urgent message,




T™M 11-454
THE RADIO OPERATOR 79

(2) Priority messages (P) are sent in the order received but before
such routine or deferred messages as may be waiting to be sent. The
transmission of a message usually is not interrupted to send a prior-
ity message.

(3) Routine messages are sent in the order received but before such
deferred messages as may be waiting to be sent. The transmission of
a deferred message is not interrupted to send a routine message,

(4) The deferred classification (D) is used for those messages whose
delivery to an addressee may be delayed until the beginning of office
hours on the morning following the day on which they are filed.
Although deferred messages are sent ordinarily after routine messages,
they must be delivered by the beginning of office hours, which means
that under some circumstances they must be sent ahead of routine
messages. However, no deferred message is sent ahead of a priority
message.
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80. Form of the message.—A specimen normal form message with the various components noted is illustrated
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If the same text were included in a routine message sent direct to AK1 from BC3 with no special operating in-
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81. Group count.—Any connected group of transmitted 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 message chooses to write TWENTY
ONE (two words), this expression should reach the addressee as
TWENTY ONE (two*words) and not as TWENTYONE (one word)
Obviously, considerable care must be exercised in both transmission
and reception to maintain the separations between groups as they
properly occur. Examples:

Group: Counted as—
DGBF . e e————— e One word
DG BY. s S e e e Two words
GOA o s e s e One word
NR14_ _ e One word
NEWNORE cocnom o s b aiaaitos One word
NEW YORK. .o e Two words
Thirty-first is| THIRTY FIRST. . o e e Two words
sent either | THIRTYFIRST . . .o --- One word

82. Station-to-station serial number.—The station-to-station
serial number is the normal form message identification. EO2 V
BC3 NR2 in the heading of the message of paragraph 80 means ‘“mes.
sage number 2 from BC3 to E02.” BC3 assigns a number 1 to th
first message of the radio day which this station transmits to EOZ2, 1
number 2 to the second message it transmite to EO2, etc. Further
BC3 assigns a number 1 to the first message of the radio day which
it transmits to AK1, a number 2 to the second message it transmits
to AK1, etc. With the number and the station to which the message
is sent, BC3 uniquely identifies each message it transmits. In a
similar manner in its records of received messages, BC3 identifies each
message it receives as the third for the radio day from EO2 or the
fifth from BC1, ete. If it is desired to send the same message to two
or more stations simultaneously, a separate station-to-station serial
number is included in the heading for each individual station in the
following manner:

OR2 CB2 V AB3 XE ORBR2 NRB XE CEB2 NR3 GRb
FOURTEENTH BT VUBO ABYZ BCXY CDWX
BO7P K :

The station-to-station serial number changes as & message passes
through the various links of a relay system. Each station tracsmitting
the 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 number, as NR7 TWENTYFIRST.
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83. Operator’s number sheet.—Records of messages handled
are kept on the operator’s number sheet. A sample number
sheet is shown in figure 14. Entries are made according to the instrue-
tions printed at the top of the number sheet. A line drawn through

w. D, wag. C.

Form 16 Revisd SIGNAL CORPS, UNITED STATES ARMY

OPERATOR'S NUMBER SHEET

Check off both sant amd recelved numbers immediately and snier time and pereonal sign.  Numbers must be archasged nightly
al elosing hour, Recelving and seading operntors will be hald resposaible for correcl resards of numbers,

Sramion .MS, B@IRD DIV ... Co;corwosNerFGG, 6THCORPSD.s @ OCT . .
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L-2188

Froure 14.—Bample of operator’s number sheet.
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several numbers indicates a group of messages sent in a string. The
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
messages had carried the numbers 1, 2, 3, 5, 6, respectively, the operator
detecting the error enters the notation BLANK, plus his personal
sign in the space on the number sheet corresponding to this missing
number and notifies the other station concerned to do the same. If
two messages are through error assigned the same serial number, the
number bearing the latest filing time is assigned the next half number
above. For example, if two messages have been given the number 8,
the message with the more recent filing time is given the number 8.
The other station concerned is notified to do the same.

84. Traffic check.—At the end of the radio day or just prior to
the closing of the net, each station checks traffic with each other
station in the net. The vse of the procedure sign ZNI facilitates the
traffic check. ZNI means: “Prior to closing station records, last
message transmitted to you (or to———) was message number ;
last message received from you (or from him) was message number
" The NCS first checks traffic with the secondary station.
Using the net call sign, FGG, the NCS (NP) transmits:

FGG V NP ZNI XE MB TWO XE FIVE XE QE ZERO
XE ZERO XE RJ BIX XE ZERO AR

This indicates that the last message NP has sent to MS is NR2, the
last received from MS, NR5; NP has handled no traffic with QE; and
his last message sent to RJ was NR6, with none received from R.J.
Presuming their records are in agreement, the secondary stations
reply:

NP VvV MB C

NP V QE C

NP V RJ C
If, however, QE’s number sheet shows one message received by QE
from NP and none transmitted by QE to NP, QE would so state:

NP V QE ZNI ZERO XE ONE AR
If, on rechecking, NP observes that this is correct, he transmits to QE:
QE V NP C

Otherwise the two stations make an effort to rectify the error by using
any of a series of procedure signals, ZNA to ZNI1, provided for this
purpose. After the NCS has completed his traffic check with all

440760°- 42— 5 66
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secondary stations, the next station in alphabetical or numerical order
of call signs will check traffic with the remaining stations, ete., until
every station in the net has checked traffic with every other station in
the net.

86. Transmissions relating to traffic handling.—a. Devis-
tions from abbreviated form message procedure.—Repetitions, veri-
fications, acknowledgments, and other transmissions relating to the
signal system are handled in the same manner for normal form
messages as for abbreviated form messages with the one principal
difference that normal form messages are referred to by serial number
(and date if necessary) whereas abbreviated form messages are
referred to by station of origin and time of origin. As an example of
normal form identification practice consider the verification request:

EF5 V CD8 J NR38 K

This transmission means: “Secure verification of EF5’s message num-
ber 3 to CD3.” The acknowledgment message 1n answer to the above
verification request is a further example:

CD8S V EFb NR3 GR3 SEVENTH BT NER10 630P X

In the case of a normal form message which has passed through relay
channels and has suffered the accompanying serial number changes,
it may be advisable in the interest of clarity to discard the usual
normal form identification by number and to refer to the message by
station of origin and time of origin (as is done with abbreviated form
messages). Thus a message which has reached the addressee through
intermediate relays might be followed by an acknowledgment in
which the original message is referred to in this abbreviated form
manner. Example:

FG V LA NBS T FR V LA P GR3 THIRTYFIRST
BT FR 341A 400A X

. b. Challenging the check.—When the group count in the heading of
a received message is In disagreement with the number of groups in
the text as counted by the receiving operator, the receiving operator
challenges the check before receipting for the message. Assume
that RX has transmitted the following to LC:

LC V RX NRS D GR 18 TWENTYSEVENTH BT NRI1S

WXEKZ BNTZ LOPY QRES TNTU XART NQREK WFTS
RXZY DOGY 620 K

LC copies the message, counts the number of text groups, and finds
that the group count should be GR12 instead of GR13. LC transmits:

RX V LC GR12 TIMTI (Isn't GR12 correct?)
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RX on recounting finds that LLC is correct and replies:
LC V RX C
1/C receipts for the message:
RX VvV LC R
Assume now that RX had properly transmitted GR 12 with the above

message but that L.C, missing the entire group NQRK in copying,
believes the group count to be GR11. LC transmits:

BRX v LC GR11 IMI

RX, recounting and finding GR12 to be correct, transmits the first,
letter of each text group as follows:

LC V BRX GR12 XE N W R L @ T X N W
R D 6 AR

LC readily observes that the second group which begins with N is
missing from his copy. Possibly RX failed to transmit this group;
possibly L.C missed this group in copying. LC requests:
RX V LC TMI WA XART AR
RX complies:
LC V RX XART NQRK AR

and LC receipts for the message:
RX v LC B

c. Long messages.—Long messages may be broken down into sec-
tions of fifty text groups each, the receiving station receipting for
each section before the section following is transmitted. Each section
except the last is terminated with B (“‘more to follow”’) and a number
indicating the last group transmitted. For example, CD transmits »
long message to EF, in which the fiftieth group is WPLA and the
one-hundredth group is UBLA.:

EF V CD NR4 GR137 TWENTYNINTH BT (49 groups of
text)y WPLA B 60 K

EF either requests repetitions as necessary or receipts for the first
fifty groups correctly copied:
CD V EF B 50 K

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

EF V CD XE (next49groupsofthetext) UBLA
B 100 K
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EF either requests repetitions again, if necessary, or receipts for the
second fifty groups correctly copied, after which CD transmits the
remainder of the message, that is, groups 101 through 137. '

d. Messages seni in strings.—Normal form messages sent in strings
are acknowledged in the following manner:

TW V WG R NR3 TO 10 AR

88. Procedure signs and procedure signals.—a. Procedure
yigns.

Procedure’ sign Meaning
] & S = S = 1= = R Deferred.
e i e e e e e A S Priority

N: Numbers_ . ___ ZNA | What was statior serial number of last message
. received from this station (or fromn —)?
ZNB | Station serial number of last message received
from you (or from ) was
ZNC | What was station serial number of last memge
. ¥ou transmitted to me (or to )7
ZND Station serial number of last message transmitted
|  to you (or to ) was .
ZNE | Number from is blank.
ZNF Repu.t all before group 1 of message number
to number transmitted (or
| transmitted by ) to straighten out con-
| fusion in serial numbers.
' ZNG | Two messages, reference numbers

and

| (or group counts and time of origin
| and ), both received as serial
I number —-——. Designate correct serial num-
| i ber.

| ZNH | Change serial pumber of message with reference
i numbers (or group count and
| time of origin ) to serial num-
- | ber .

| ZNTI |t Prior to closing station records, last message

; | transmitted to you (or to ) was mesaage
| number ; last message from you (or
| him) was message number ————,

i Repest for as many stations as necessary to complete ﬂun'r.

— . —
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87. Questions for self-review.—a. List the relative advantages
of normal form and abbreviated form messages.

b. How would an operator acknowledge receipt of messages NR1,
NR2, and NR3 sent in a string?

¢. Does a relayed message retain its original station-to-station serial
number?

d. Prior to closing stations, the last message which LA has sent
to LB is NR2, and the last message which LB has sent to LA is NRS.
Show how LA could convey this information to LB, and also how LB
could convey this information to LA.

e. A receiving operator counts 23 groups in a message which he
has just received. The transmitted heading of the message carries a
group count GR22. How does the receiving operator indicate this
discrepancy to the transmitting operator? If the transmitting opera-
tor on rechecking finds no error in his own group count, what action
does he take?

f. How would a message of 212 groups be subdivided for trans-
mission? Show how each subdivision is terminated in transmission.

88. Operation exercise.—a. Suggestions fo insiructor—(1) Ar-
range table nets of three stations designating the stations in each net
as 6th Corps, 601st Division, and 603d Division. Furnish each
operator with—

(a) Signal operation instructions in which call signs for these
stations may be found.

() An operator’s number sheet.

(¢) A station log blank.

(d) Message forms.

(e) Ten ““canned’” messages in the normal form as they would be
furnished the operator by the unit message center. In a few of these
messages insert an incorrect group count.

(2) During the actual exercise, deliberate omission of & group in some
message and deliberate misnumbering of a message may be directed.
This procedure will require practice on the part of the student in
correcting such errors.

b. Directions to the student.— (1) Establish the net using call signs
found in the signal operation instructions furnished.

(2) Transmit the traffic with which you have been supplied.

(3) Keep a station log and an operator’s number sheet.

(4) Check traffic in preparation for closing the net.

(5) Close the net.
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RADIOTELEPHONE PROCEDURE LESSON I, GENERAL

Paragraph
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Repetitions_ _ __ e 96
Cloming Moot ..o e v G R o7
Difficult communieation_____________________________________________. 98
Questions for self-examination.___ __ __ _ _ . .... 99
Operation exercise, radiotelephone procedure lesson I____._______________. 100

89. General.—Radiotelephone communication is conducted in a
manner similar to that in which radiotelegraph communication is
conducted. Thus the radiotelegraph procedure previously presented
is used as a background on which instruction in radiotelephone pro-
cedure is based. When it is desired to conduct instruction in radio-
telephone procedure only, the material covering radiotelegraph pro-
cedure for abbreviated form message may be modified easily to adapt
it to that purpose. The use of the radiotelephone for signal com-
munication contemplates the transmission of many short messages in
the abbreviated form. Rapidity and accuracy of transmission, as
well as simplicity of language and procedure, are essential.

90. Phonetic alphabet.—When transmitting individual letters and
the component letters of unpronounceable groups by radiotelephone,
each letter is spoken as indicated in the phonetic alphabet shown below.
This alphabet is habitually used in the transmission of cryptographed
texts of messages and of call signs. Thus, group XISV is trans-
mitted as “XRAY INTER SAIL VICTOR,” and the call sign GM as
“GEORGE MIKE”. However, when transmission conditions are
favorable and the operators are able to recognize each other’s voices |
without confusion, the use of the phonetic characters for the call signs |
may be dropped. Under some circumstances, as in artillery air-
ground communication, when speed of transmission is important, the |
entire call-up may be eliminated, once communication has been |
established. Words, the pronunciation of which is apt to be mis-
understood, should be spelled 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.

Latter Bpoken as Letter E Bpoken as Letter ! 8poken as
|
A _._| AFIRM. Joo . JIG. 8. BAIL
B...—....| BAKER. Koo KING. T..---._.| TARE.
Biccacaa] CABT. Locso-ooo| LOVE 3 P UNIT
D..____. DOG. M_....__ MIKE. Voo | VICTOR.
E_______| EASY. NEGAT. W._______| WILLIAM.
F..._.___| FOX O-....._.| OPTION. i ‘ XRAY.
[+ S GEORGE. || P.__.___.| PREP. o IO YOKE.
;L. HYPO. Qe QUEEN B o] BED.
v INTER. N | ROGER [
| i

! In joint Army and Navy oparations, “I" g "interrogatory.”

1. Pronunciation of numerals.—a. The following pronuncia-
tion of numerals is prescribed for use in all transmissions:

Numeral Bpoken as Numeral Spoken as
| ZE-RO. b_______. FI-YIV.
Loccccusel WUNS [ R, BIKS.
S TOO. I | SEV-VEN.
- S THUH-REE. 8 ... | ATE.

4 ____...| FO-WER, ! P Ry r NI-YEN.

b. Numbers are transmitted by transmitting the separate digits of
the number, except in the case of an even hundred, thousand, or

million, when the word hundred, thousand, or million is used:

Number: Spoken oe—
B ioe o s R A B S FO-WER FO-WER,
1 THUH-REE ZE-RO,
VO i s e e e R SRS WUN NI-YEN BIKS.
B0 s e T R e THUH-REE HUNDRED.
1672 e WUN FI-YIV BEV-VEN TOO.
BOOOD oo oo wonemma e ATE THOUBAND.
12000 __ . .__ WUN TOO THOUSAND.

92. Procedure signs and procedure signals.—When procedure
signs or procedure signals are used in radiotelephone communication,
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either procedure words or the exact words in the meanings of proce-
dure signs and procedure signals are spoken. Examples:

Procedure sign or signal: Transmitied by radiotelephone as—

AR ____ ... ANBWER (applies only when establishing comamunies-
; tion).

R e e R R WAIT.

Co .. THAT I8 CORRECT.,

EEEEEEEE. ERASE ERABE ERASE,

GR . ______ . _._. GROUFP COUNT.

I . EXECUTE TO FOLLOW.

B & STAND BY-EXECUTE (in artillery operations, FIRE).

J oo ___ VERIFY AND REPEAT.

<R GO AHEAD.

B e R g ROGER or WILCO (see note below).

T __ TRANSMIT or TRANSMIT TO.

G T e (in complete call) FROM; (in partial call) THIS IS

X S o ACKNOWLEDGE.

IMI __________ REPEAT or I8 THIS CORRECT?

WA oasnosa THAT I8 ALL (finish of communication).

ZMW___________ OF WHAT PRECEDENCE AND TO WHOM ARE

YOUR MESSAGES?

Nore.—The word ROGER, which is the phonetic equivalent of the letter
R, is used as a general signal of receipt. WILCO, which iz & coined word
meaning “will carry out orders’” or “will comply,” is used when the operator
receipts for a message which contains an order or a request which he can carry
out directly. When an operator handles measages which he gives to his message
center, he can properly use only ROGER in receipting for them, regardless of
their contents. However, the pilot of an airplane, the commander of a tank or
other vehiele, or any commander who uses radiotelephone equipment, is the
direct recipient of messages containing orders or requests, and he therefore ac-
knowledges them directly by using WILCO. Of course, if the messages contain
information only, and not orders or requests requiring execution, he uses ROGER.

93. Establishing a net.—a. UN, LA, and DM are stations in a
net having the net call SX. The net is about to go into operation
in a tactical situation. The operators are aware of their call signs,
of the net frequency, of the time when complete communication
within the net i1s expected, and that UN is the net control station.
Under normal circumstances, the net would come into operation as

follows:
SAIL XRAY FROM UNIT NEGAT ANSWER

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 i8 not necessary to exchange
reports, as it is important in all radiotelephone operation to keep
net “chatter’” down to a minimum. Message traffic can commence
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immediately after the net is established in this quick, efficient manner.
b. Suppose that station UN does not make the net call at the pre-
scribed time, possibly because his installation is not yet complete.
Station LA is ready, and, hearing nothing on the net frequency,
transmite:
SAIL XRAY FROM LOVE AFIRM

STATION REPORTS INTO NET
ANSWER

LA may repeat the call-up as prescribed in radiotelegraph procedure.
Station UN, completing his installation and listening on the assigned
net frequency, hears LA’s transmission and answers:

LOVE AFIRM FROM UNIT NEGAT

READABILITY GOOD

STATION REPORTS INTO NET

NET CONTROL STATION
ANSWER

Since UN gave LA a readability report, his terminating word AN-
SWER implies, ““Give me a readability report.” LA answers:
LOVE AFIRM READABILITY GOOD
GO AHEAD
Station UN receipts for this report simply by saying
UNIT NEGAT ROGER
UN then continues to listen on the net frequency for station DM

¢. During the above intercommunication DM, completing hi
installation and listening on the assigned net frequency, overhears
UN and LA working together. He waits for them to complete their
transmissions and then transmits:

UNIT NEGAT FROM DOG MIKE
READABILITY GOOD

STATION REPORTS INTO NET
ANSWER

UN replies:

UNIT NEGAT

PERFECTLY READABLE

FOLLOWING BTATION IS8 IN THE NET LOVE AFIRM
NET CONTROL S8TATION '

GO AHEAD

DM complies:
DOG MIKE ROGER

DM now calls LA to exchange readabilities:

LOVE AFIRM FROM DOG MIKE
READABILITY GOOD
ANBWER
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LA replies:
LOVE AFIRM
PERFECTLY READABLE
GO AHEAD
DM finishes:

DOG MIKE ROGER

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

94. Separate call-ups and answers.—a. The use of a separate
call-up and answer prior to the transmission of a message, or of operat-
ing instructions, is unusual. Only under adverse circumstances of |
communication are separate call-ups authorized. Thus station JM,
having & routine message for station WQ, transmits without prior
call-up:

WILLIAM GEORGE FROM JIG MIKE

MIBBION ACCOMPLISHED
GO AHEAD

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

WILLIAM GEORGE FROM JIG MIKE
ANBWER

and, after receiving GO AHEAD from station JM, WG transmits:

WILLIAM GEORGE FROM JIG MIKE
MISSION ACCOMPLISHED
GO AHEAD

Obviously this latter procedure introduces considerable delay and is
avoided whenever possible.

95. Receipts and answers.—a. Receipts and answers do not con-
tain the call sign of the station which made the transmission being
answered. Thus, station WG, in receipting for the message trans-
mitted by JM in paragraph 94a, transmits:

WILLIAM GEORGE ROGER

b. Station JM transmits to WG:

WILLIAM GEORGE FROM JIG MIKE
REPORT POBITION
GO AHEAD

If the operator at station WG is both able and authorized (as may be
the observer in an airplane) to furnish the required report promptly,
he transmits:

WILLIAM GEORGE

FIVE MILES SOUTH OF HARS HYPO

AFIRM ROGER S8AIL ON SBTATE HIGHWAY THREE FOUR
GO AHEAD
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and JM receipts:
JIG MIKE ROGER

If the operator at station WG is either vnable or unauthorized (as
may be the operator at a unil headquarters) to furnish the required
report promptly, he acknowledges receipt of the message:

WILLIAM GEORGE ROGER

and transmits a message to station JM as soon as the required infor-
mation is determined or the answering message is received from
proper authority.

968. Repetitions.—A request for a repetition is made by transmit-
ting the word REPEAT after a call. Use of the words GO AHEAD
i8 not required. In replying to a request for a repetition, the entire
transmission must be repeated. Thus, if WG failed to receive
accurately the transmission from JM shown in paragraph 94a,
he transmits:

JIG MIKE FROM WILLIAM GEORGE
REPEAT

JM replies:
WILLIAM GEORGE FROM JIG MIKE

MISSION ACCOMPLISHED
GO AHEAD

WG, assuming the message was then cﬂrrectl}-’ received, then transmits:
WILLIAM GEORGE ROGER

97. Closing a net.—The net established as in paragraph 93 is
closed by the NCS 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:
LOVYE AFIRM WILCO

Note that in this case the operator uses WILCOQO because he com-
plies directly with the order contained in the message from UN.

98. Difficult communication.—When communication is diffi-
cult, receiving stations may request the transmitting station to make
transmissions through twice. The transmitting station in com-
plymg with such a request transmits the message or other trans-
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mission in its entirety and then repeats the entire transmission.
Station FG2 makes such a request of station CA by transmitting:
CABT AFIRM FROM FOX GEORGE TWO
MAKE TRANSMISSIONS THROUGH TW ICE
GO AHEAD :

Station CA complies as follows:

FOX GEORGE TWO FROM CABT AFIRM
REPORT POSBITIONS

FOX GEORGE TWO FROM CABT AFIRM
REPORT POSITIONS

GO AHEAD
When the readability of radiotelephone signals is reported as ‘‘poor
but readable” (ZSB2) the transmitting station a.utomtwa.lly makes
all transmissions through twice.

89. Questions for self-examination.—e. Ia there any great
difference between radiotelegraph and radiotelephone procedure?

b. The first letter in each word of the phonetic alphabet bears what
relationship to the letter which that word represents?

¢. How would you transmit. the proper name “BREAM”, which |
appeared in the text of a message being transmitted by radiotelephone?

d. How would you transmit the code group “PQTR”, in the text
of a radiotelephone message?

e. In transmitting procedure signs and signals, is the sign or signal I'
itself transmitted? If not, how is the required information trans- |
mitted? |

100. Operation exercise, radiotelephone procedure lesson I.— !
a. Suggestions for instructor.—Telephone circuits of three telephones |
each may be used to represent the radiotelephone net. The telephone
at each station is preferably located at such distance from other
stations on the same wire circuit as to preclude direct sound transmis-
sion from one station to another. Each of the three telephones should
he marked as one of the three stations of the net indicated below.

b. Directions to the student.—Your radiotelephone station is repre-
sented by the telephone to which you have been assigned. In carrying
out the exercises listed in ¢ below, speak slowly and distinctly, being
careful to enunciate clearly all words and characters that might be
misunderstood. Do not shout into the telephone. All readabilities
will be indicated as at least 4. Keep a station log. Write there
your own transmissions as well as those of all other stations in the net.
Entries on log sheets will be made exactly as spoken except tha!
phonetic alphabet transmissions of call signs may be entered as the

T8 odgnaliom
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letters involved. Actual operation will be slow. You may find it
helpful, particularly during initial stages of the exercise, to write
down what you are going to transmit prior to transmitting it.

]
|

Organization I Call sign

| 1 Frequency
st DAVISLION . oo oconnacianaammpannis | CB7T (NCB)_.________ 2700 ke.
ADVANCED LANDING FIELD 1st DIVI- | FB1_______________
SION. !
OBSERVATION PLANE IN FLIGHT....| KB3 NET CALL—
CBB

¢. Exercise.—Complete the following requirements in the order
given:

(1) NCS will open the net.

(2) FB1 will assume that he heard the transmission of the NCS
and will report into the net.

(3) NCS will answer, giving necessary information,

(4) KB3 will assume that he did not hear the transmission of the
NCS and FB1 and will report into the net.

(5) NCS will answer KB3.

(6) KB3 will make required transmission.

(7) FB1 will report out of the net temporarily.

(8) NCS will acknowledge.

(9) NCS will ask KB3 if he has anything to transmit.

(10) KB3 will answer, telling NCS he has nothing to transmit.

(11) FB1 will report back into the net.

(12) NCS will answer FB1, transmitting required information.

(13) FB1 will make required transmission,

(14) NCS will order stations closed.

(15) Secondary stations will acknowledge in proper order.

Section XII
RADIOTELEPHONE PROCEDURE LESSON 1I, MESSAGES

. Paragraph
Classification of meseages._ . __ .. . __ . cceiiceemesecemanma——- 101
Terminating messages____________ __ . ________ o ___._____.. .- 103
Examples of meegage transmissions . . _ _____________________________._..__ 104
Relay of messages._ _______ ..o 105
Muiltiple onll. oo oo cirns R e e R e S e A e 106
Callective call.. .. .. ... L N - | 107
D PO I MROREIEE . . . i 5 o i ko i 0 4 o 108
Questions for self-review_____ . ____ . iiiaceao- 109
Operation exercie. . o oo c e eeimmmemeecmmm———— 110
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101. Olassification of messages.—Messages transmitted by radio-
telephone are of the abbreviated form and carry the urgent classifi-
cation or no classification at all. If a message is classified as urgent,
the word URGENT is transmitted in the heading of the message, and
the message handled as i1s the urgent radiotelegraph message of the
abbreviated form. (See par. 60.)

102. Omission of B T.—Neither the “break’ sign BT nor any pro-
cedure word corresponding to BT is used in radiotelephone communi-
cation. The intonation of the voice is adequate for separating portions
of the transmission involved in sending a message.

103. Terminating messages.—Methods of terminating radio-
telephone messages are similar to methods of terminating radiotele-
graph messages, with the following exceptions:

a. Procedure words are used instead of procedure signs. (See
par. 92.)

b. The use of a specific end-of-message sigun is less frequent in
radiotelephone than in radiotelegraph communication. Intonations
of the voice, usually quite apparent in radiotelephone transmission,
clearly indicate end of message or transmission. Furthermore, some
messages are commands or requests which require no answer. How-
ever, when operating couditions are poor and voice intonations are
ikely to be lost, the use of some formal terminating signal, such as

10 AHEAD, THAT IS ALL, etc., is advisable to prevent mis-
inderstandings.

¢. The procedure word EXECUTE which replaces the 5-second
dash of radiotelegraph communication is used after a call to specify
that instructions, orders, or commands contained in the last message
will now be carried out. When used at the end of a message it speci-
fies that orders, commands, or instructions contained in the message
it terminates will be carried out immediately.

104. Examples of message transmissions.—a. Urgent message
from JM to WG, receipt for which is required:

WILLIAM GEORGE FROM JIG MIKE
URGENT
ENEMY TANK COLUMN MOVING BSOUTH

FROM PREVIOUSLY REPORTED BIVOUAC
GO AHEAD

WG answers:

WILLIAM GEORGE ROGER

b. Routine message transmitted by the “F’”’ method from PL to
WG:

?s | T
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WILLIAM GEORGE FROM PREP LOVE
DO NOT ANSWER
ENEMY PLANES RETURNING TO HOSTILE TERRITORY

WILLIAM GEORGE FROM PREP LOVE

DO NOT ANSBWER

ENEMY PLANES RETURNING TO HOSTILE TERRITORY
THAT I8 ALL

No answer is permitted from WG.

c. Transmission 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
and the context of which is a command which is to be executed imme-
diately:

PREP LOVE FROM WILLIAM GEORGE
URGENT

RETURN TO ADVANCED LANDING FIELD
EXECUTE

105. Relay of messages.—An originator may transmit messages
to a receiving station for retransmission 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 may or
may not be required. Station WG transmits an urgent message to
station JM for relay to station PL, and requests a receipt from sta-
tion JM in the manner shown below:

JIG MIKE FROM WILLIAM GEORGE
RELAY TO PREP LOVE
URGENT

PROCEED ON MISSION ASSIGNED
GO AHEAD

Station JM answers:
JIG MIKE ROGER

When the above message is 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 ASSIGNED
GO AHEAD
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Station PL answers:
PREP 1.OYE ROGER

108. Multiple call.—a. The radiotelephone transmission of mul-
tiple address messages is accomplished in a manner similar to the
transmission of multiple address messages by radiotelegraph, except
that the procedure word PLUS is transxmtte-d between the call signs
of the called stations.

b. Examples.

JIG MIKE PLUS WILLIAM GEORGE PLUS PREP ROGER FROM

TARE WILLIAM RETURN TO AIRDROME ONE IMMEDIATELY
AFTER COMPLETION OF ATTACK THAT IS ALL

Note that no answer is required to the above message.

BAKER CABT THREE PLUS FOX GEORGE NINE FROM PREP LOVE
FIVE

ENEMY ARTILLERY POSITION ZED ONE

GO AHEAD

Stations BC3 and FG9 answer in the order in which they were called:

BAKER CAST THREE ROGER
FOX GEORGE NINE ROGER

c. If a station fails to answer promptly in its turn, the next station
in proper order answers. Stations passed over because of their
delay in answering await the completion of answers by other stations
before answering.

107. Collective call.—The transmission of a message to several

stations simultaneously by means of the collective call is accomplished
in & manner comparable to that employed in radiotelegraph messages.
Thus a station DM, having a message addressed to all other stations
in the same net, the net call of which 18 SX, transmits:

SAIL XRAY FROM DOG MIKE

REPORT POSITIONS

GO AHEAD
Stations in the net answer in alphabetical or numerical order of call
signs as the case may be.

108. Broadcast messages.—Special radio transmitters are fre-
quently employed for the transmission of time signals and press
reports. Broadcast messages from such stations are preceded by the
general call transmitted three times as follows:

GENERAL CALL ALL BTATIONS COPY

GENERAL CALL ALL STATIONS COPY
GENERAL CALL ALL STATIONS COPY
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Each tranamission is terminated with:
THAT IS ALL

No answer is permitted.

109. Questions for self-review.—a. How are radiotelephone mes-
sages classified as to precedence in handling?

b. When a receipt of a message is required by a transmitting station,
how is that fact indicated to the receiving station?

¢. LA, LB, and LC are stations in radio net LFX. Indicate two
methods, either of which is suitable for the simultaneous transmission
of a message to each of these stations.

d. How do you convey to a receiving station that the message you
are about to transmit is to be relayed to a third station?

e. How does a relaying station indicate the station of origin of
the message to the station to which he relays the message?

f. Is information received on a gerneral broadcast acknowledged?

110. Operation exercise.—a. Suggestions for instructor.—The tele-
phone net described in section XI 18 employed in carrying out the
exercises of this lesson. If the number of students exceeds the number
of telephones available, a log and a key operator may be assigned to
each station. Messages should be prepared and stations in the same
net furnished with different messages. If two operators are assigned
to a station, that station’s traffic should be divided into two sections.
In each section of a station’s traffic should be included messages
which—

(1) Require an answer.

(2) Require no answer.

(3) Prohibit an answer.

(4) Require a repeat back.

(5) Require a relay to a third station,

(6) Are addressed by a multiple call.

(7) Are addressed by a collective call.

(8) Require the use of the phonetic alphabet in transmitting words
likely to be misunderstood.

b. Directions to the student.—Your radiotelephone station is repre-
sented by the telephone to which you have been assigned. In carrying
out the radiotelephone transmissions listed in ¢ below, speak slowly
and distinctly, being careful to enunciate clearly. Do not shout into
the telephone. Use the phonetic alphabet to spell out words that
might be misunderstood. Talking between key and log operaters
will be held to a minimum. Such conversation as is absolutely neces-
sary will be carried on in a very low voice, as loud talking between key
and log operators may be transmitted to the distant stations and
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cause considerable confusion. Log operators will keep & complete
log. Write down all transmissions from your own and all other
stations. Make log entries exactly as spoken by the transmitting
operators except that phonetic alphabet transmissions of call signs
may be written as the letters represented.

Organization ] Callsign | Netesll | Frequency
: T S 7 -
Reconnaissance company, 18t Armored Divi- ] RC1 REC avep
sion. :
Advanced command post, 1st Armored Divi- AD2
sion.
Advanced landing field, 1st Armored Division_ AF

c. Erercise.— (1) Open a free net. No readability will be indicated
as less than R4.

(2) Handle first section of your traffic.

(3) Log and key operators change positions and duties.

(4) Handle second section of the traffic.

(5) Close the net.

Section XIII
RADIO PROCEDURE IN ARTILLERY NETS

Paragraph
Jeneral _ _ .. .. . .o..-. Sl B I |
Jodes_ e - e 112
Aibcgronnid Nt e e e e e 113
Jse of the conventional eall-up_ . _________________________ . _ . _._.._._... 114
Combating interference_ . .. ccceccmm—a———— 1156
HIlustrative oXaImDIon. . .. oo cin s e s a e s e e e 116
Questions for self-review._ ______ __ o o__ 117
Operation exercise . _____________ . ... 118

111. General.—a. This section covers the radio procedure for
the control of field artillery fire, using air observation. The procedure
for forward ground observers is essentially the same.

b. The control of artillery fire by radio requires & special procedure
designed for brevity, simplicity, and economy of time. Economy of
{ime is particularly essential in the use of airplane observation.
Careful prearrangement as to the observer’s mission and the method
of communication may eliminate much of the routine procedure
prescribed in this manual.

112. Codes.—a. The Fire-Control Code is used by air and ground
observers when fire-control messages are transmitted by radio-
telegraph; this facilitates communication for observation and conduct
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of fire. The Fire-Control Code is not used in voice transmissions
by either wire or radio; however, for uniformity in training radio
operators, the clear text equivalent of the code group is used in
transmitting fire commands and sensing by radiotelephone.

b. The Air-Ground Liaison Code is used by the Field Artillery
primarily for transmitting tactical information. It may be used for
the designation of targets for artillery fire control when appropriate
code groups do not exist in the Fire-Control Code. In no case should
groups from both codes be mized in the same message.

113. Air-ground net.—a. The air-ground net of the division
artillery includes the division artillery headquarters station (NCS)
and the battalion stations. The net is organized on & given fre-
quency (W) as a directed net when a single airplane is present or
expected, or on a schedule prescribed by the division artillery head-
quarters. At all other times the net is silent.

b. Each battalion is assigned a frequency (W, X, Y, Z, or )
to be used when an airplane is to work only with that battalion. If
all unite 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 oue,

¢. If more than one airplane is available, each is assigned to a
battalion or group of battalions, and a frequency is designated for
each airplane These arrangements are made by the division artillery
headquarters prior to the take-off of the airplane. Each airplanc
then reports directly on the prearranged frequency to the battalion
or group station that will control its mission. It will be most unusual
to require an airplane to change frequency while in flight; if a change
in frequency is necessary, ground stations change to the frequency of
the airplane.

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

114. Use of the conventional call-up. —When the air observer
has had little work with a particular artillery unit, considerable
use of the conventional call-up (e. g., 4CZ V API AR) may be neces-
sary initially. However, the break sign BT may be substituted for
the entire call-up after communication has 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 message without formality.

115. Combating interference.—Hostile radio stations can inter-
fere deliberately with radio communication used in the control of
artillery fire, by blocking a single frequency or a band of frequencies,
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and by deception, that is, causing friendly stations to accept false or |
erroneous information, sensings, fire commands, and the like from the
enemy. The effects of interference can be minimized by—

a. Training radio operators to work through interference.

b. The strictest observance of radio discipline and radio security.

¢. Frequent changes of call signs and frequencies.

d. Limited use of the conventional call-up.

e. Short, quick transmissions.

f. Lamiting the number of stations in a net.

g. Careful prearrangement as to methods to be used, and as to the
mission of the observer.

h. The use of prearranged signals or groups of letters preceding
each transmission to identify the station making the transmission.

i3 "
| |
Xy orz xyorz
E bl Li Ll E LL_
%: o |Light | e |Light o | Light i| e i
. w W w W
tflh'lr w .. w H
® \/DivArty
TL-2189

Fravrg 15.—Artillery afr-ground neta.

116. Ilustrative examples.—The examples which follow are
given as guides for the training of air observers and radio operators.
The Fire-Control Code is used for radiotelegraph transmission;
radiotelephone equivalents are also given The conventional call-up,
and prearranged transmission for identification, have been omitted.

a. Example 1.—(1) Mission.—An air observer has the mission of
registering, in rapid succession, one battery from each battalion of the
division artillery, using centers of impact. The observer is to pin-
point the location of each center of impact on an air photo. When
these are completed, the air photo is to be dropped at the command
post of the division artillery.
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(2) Prearrangement.—The method is explained to the observer.
He is given an air photo of the target area, on which are marked the
probable areas of impact. He is informed that, when ready, he is to
call for each battery in turn by saying: FIRST BATTERY, FIRE:
SECOND BATTERY, FIRE, etc. Each battalion listening
in will direct its registering battery to fire at the proper time. The
airplane and all battalions are to work on the same frequency. The
observer is to check in with the net-control station (division artillery)
and then proceed with his mission with no establishment of com-
munication with battalions. The location of the command post,
where the photo 18 to be dropped, is indicated to the observer.

(3) Communication.—The observer, having arrived over the position
area and having established communication, transmits:
Radiotelegraph Radiotelephone
P - R e SR S P L e R T e g
F P o e First.
B s s e e Battery.
IX Seeconddash__ __ ..o Fire.
T et o e B S P A Go shead.
The battalion concerned replies:
B e S R S R T R ROGER
and, when the battery fires the first round, transmits:
BRI i e e S S R R
2seconddash _______________________________ Battery fired
S —— Go ahead.
When ready, the observer calls for the next battery:
BT oot s S AT S A e
L e P T e e A e e e e Second.
BA e Battery.
TX S5seconddash_ __________ . _..__ Fire.
I N - S R~ T Go ahead
and the battalion concerned replies:
B ROGER

The registration: of the other batteries continues as indicated for the
first and second batteries. By prearrangement, the reply of the bat-
talion may be omitted, or simple improvised panel signals may he
used, since only two are needed.

b. Example 2.—(1) Mission.—An air observer has the mission
of surveillanee of fires for a groupment of three battalions of medium
artillery. The groupment ' is part of the division artillery. The

! A groupmeant Is a provisional tactical unit of artillery temporarily formed with two or more artillery
battallons.
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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) Prearrangement.—The observer does not check in with the
division; he reports directly to the groupment; the three battalions
are to listen in on the same frequency. The locations of the position
areas and the panel stations are indicated on a photo. The observer
understands that panels are to be used in the event of radio silence
of ground sets. He is given a gridded photo. On this photo are
marked several areas of possible hostile activity. He is to call for
fire upon any targets appearing in these areas, or, using the grid for
accurate designation, he may call for fire on targets of his own selec-
tion in other areas. The fires of one or more battalions may be
placed on any target, each battery firing when ready. If more than
one battalion is to fire, the observer is to sense on the initial volleys
as a whole.

(8) Communication.—When the observer sees activity in one of
the previously marked areas, he transmits:

BT.-- -
QI s s i ST S Concentration.
B o S R TR S B E SR Five two.
 ? i A S ———— Command post.
BV s e S s S S R Surveillance.
E____. e e e TR s e Go ahead.
The ground station (groupment) replies:
R ROGER
And then sends:
B T e s e e e
BB s e L e T B 12th Battalion will fire.
1 e ——————
;T A Go ahead
The 12th Battalion receipts to groupment as follows:
BE7 e BK7 (call sign of group-
ment).
D R STy e P T M From,
AU8 e e AU3 (call sign of battalion
: to fire).
I by e o e el R S et el ROGER.
R e mmmmm e e —————— That is all.

This is not only to insure receipt of the groupment’s message but
also to allow the airplane to tune accurately to the battalion’s fre-
quency. " Then, as soon as each battery fires, the battalion transmits:

BT oo e

B i e S Battery
e e S D S S T L S A (Afirm)
2gecond dash_ . . ____ Fired.
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BA . Battery.

I e e A T S B (Baker).

2-second dash___________________________ Fired.

BA oo Battery.

- S C (Cast).

2-second dash_. _ .. . SRRSO i | . .. |

B s st S S S R e e S Go ahead.
The observer notes the errors of the three volleys and replies

P - i LS T R A R et e

BA . m——— Battery

S . A (Affirm).

B0, il S SN s sk e e e (KT e

Bl oo g e s s Left.

B0l oo snama e s RTREE S Five zero.

BB e Short.

B csssssstesdess sesen s et nes  TREGAER.

. e T e e et wee=-=---- B (Baker).

B e s S e e e S o Range correct.

T o L R R B A R T B e Battery.

[+ SR e e C (Cast).

{1 1 S TR O TG S ST SO R ST e Five zero.

L e e e e Z. Over.

T i S S P o S S Go ahead.
The ground station (battalion) acknowledges:

T 0 e B T e B ROGER.

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

BT coounssmursmaesstssmm R
5 . ety Al ey < Mission aceomplished.
T 0 e S B S S S N e Y P S Go ahead.

The ground station (groupment) now assumes control and transmits:
BT cssscuasneousuasseseniio oy
B G s SomummE ENees o = o s ROGER.
Bl o Follow instructions.
B o e S S R T L S T S T T Go ahead.

The observer receipts for the message as follows:
p : [ e o, S o e
B oo S i WILCO

¢. Example 8.—(1) Mission.—An observer assigned to a battalion
of light artillery has the mission of locating targets and adjusting
fire upon them.

(2) Prearrangement.—The observer does not check in with any
intermediate stations. He reports directly to the battalion. Photos
and maps are not available; the general locations of the target and
position areas are known from a previous reconnaissance flight.
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The position area is to be verified by panels. For establishment of
scale and orientation and identification of base point, a smoke ladder

is to be used.

(3) Communication.—The observer, having reported, cannot identify

the base point; he transmita:

B e et S e e HITE L S

ME oo Mark.

T D i s A R S SR RO --- Base point.

Ll oo isneenisorsisyes ceem-n-=-=-=- Ladder.

[ R U Smoke.

IX 5eeconddash_ _ __ ... ... Fire.

K oo s Go ahead
The ground station replies:

B o e ROGER

and, when the battery fires, transmits:

W i o R L RS

2seconddssh___________________________ Battery fired

5 S e o g Wl e T Go ahead.
The observer, after seeing the ladder, acknowledges:

R e e L e A ROGER.

and then, after observation of the target area, he discovers infantry

forming for a counterattack and sends:

B o
b SRS R R R S Base point.
BOO0 _ e Eight hundred,
3 g PR e R T S T e e Left.
00 _ e Two hundred.
B s s e e s e e s e e e Short.
R S s e S T e e i S Counterattack.
BN ... S — N — -- - Request battalion.
- S T T Will adjust.
B . R Go ahead.
The ground station replies:

- e ROGER.

and as soon as the information is available transmite:
Tl R SO . SR
W o s s s s e Coneentration.
. 1 Three five.
BB s i e B R B R R T Battalion will fire.  [ing!-
N A, -.-. A (Afirm) battery (Adjust-
B s e s e e e Go ahead

The observer replies: .

B ann e g S R ROGER.
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When the battery fires, the ground station transmits:

BT o=

2second dash. . __ .. Battery fired,

B o e s e i e e Go ahead.
The observer senses and transmits:

s | F, SRR, e A S s

b P e e o o o P e s A {One hundred.

BB oo oo Right.

O i o s T T e Two hundred.

00______ .. Over.

T g e e e e I Go ahead
The ground station replies:

B - ROGER

The adjustment continues until the observer considers the adjust-
men t sufficiently accurate to request fire for effect. He then transmits:

B s S S SR AT a2
B0 e Two zero
5 ;11 Y Right
B e T B A o S T S Range correect.
PE ___ o Fire for effect.
B e s e e e e e Go ahead.
The ground station replies:

BT e fee_o_
R o s s e e s e Will fire for effect.
Ssovond deahic. coconcsessneananaaian ‘Battery fired.
E _ _ . i eeeieee o=~ GO ahead.

and then as each of the other batteries fires:
B s NG D S e s D e e
BA . Battery.
B 0o snassrrire e e e e s e B (Baker) (C) (Cast).
FE__ . ___ e —.._. Firing for effect.
K . _ @ __ . iicciic——c—__ Go ahead.

The observer may correct the fire of the individual batteries, if this
18 possible, or correct the massed fire of the battalion as a whole.
He may call for fire for effect again, if he believes it necessary, by
sending:

TN oo A A S R e S e
P s e s e e Request additional fire.
B Fire for effect.
B i R s e e e Go ahead.
If the initial fire for effect was sufficient, the observer transmits:
o . & PR R —
BB S R R e E e s . - Mission accomplished.
St e S e ppe i Guo ahead.
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If there is no further need for the airplane, the ground station
replies:
- N
I i e No further need of you.
PR e e R S R S Go ahead.
or if there are other prearranged missions, the following is transmitted:
1L e
CT Change target
T L S B R A Go ahead

The observer then looks for the other targets and reports when one is
located.

It may be seen that the actual radio operating in artillery fire con-
trol communication is very simple, and requires mainly a knowledge |
of the abbreviated codes that are used for the transmission of in- |
formation.

117. Questions for self-review.—a. Why does artillery fire con-
trol by radio require a special procedure?

b. What codes are used in this communication?

¢. Is the conventional call-up used in establishing air-ground |
communication?

d. Under what conditions may the call-up be dropped?

118. Operation exercise.—Suggestions for instructor: If training
editions of the Fire-Control Code and the Air-Ground Liaison Code
are available, students should be given the opportunity to familiarize
themselves with the contents.
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ArpENDIX |

RADIOTELEGRAPH OPERATOR APTITUDE TEST

U. S. ARMY
SCORE._._______ —————
ANSWER SHEET
Directions: Fill in the following concerning yourself.

______ (Lastname) ~ (Firstname)  (Middle initial) (Army serial number)
T R Ao Organization________________ Age_ ...
Date of present enlistment 1
or Date of induction into service| T ° DAEIOAEY <o
Total years service in Army . _..____ Navy.-cooo-. Marine Corps_.__. e

s R ER e S e e T e e e e R e e e

How many words per minute can you receive in—
Radio telegraphy (International Morse code)?_ . ______________________ —

Wire telegraphy (American Morsecode)?_________________________________..
Stop here. Pul down your pencil and wait for insiructions.

PRACTICE ONE

First practice pair. YES NO Third practice pair. YES NO
Second practice pair. YES NO Fourth practice pair. YES NO
1. YE§ NO 15. YES NO 29. YES NO
2. YE8 NO 16. YES NO 30. YES NO
3. YE8 NO 17. YES NO 31. YES NO
4. YES NO 18. YES NO 32. YES NO
5. YES NO 19. YES NO 33. YES NO
6. YES NO 20. YES NO 34. YES NO
7. YE8 NO 21. YES NO 35. YES NO
8. YES8 NO 22. YES NO 36. YES NO
9. YE8 NO 23. YES NO 37. YES NO
10. YES NO 24, YE8 NO 38. YES NO
11. YES§ NO 25. YES NO 39. YES NO
12. YE8 NO 26. YES NO 40. YES NO
13. YE8 NO 27. YES NO 41. YE8 NO
4, YE8 NO 28. YES NO 42. YEBE NO

21 UNIVERSITY OF ALIFORNIA
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43. YE8 NO 56. YES NO 67. YES NO
4, YE8 NO 56. YES NO 68. YES NO
45. YES NO 57. YE§ NO 69. YES NO
46. YE8 NO 58. YES NO 70. YES NO
47. YE8 NO 59. YE8 NO 71. YE8 NO
48. YE8 NO 60. YE8 NO 72. YE8 NO
49. YE8 NO 61. YES NO 73. YE8 NO
50. YES NO 62. YES NO 74. YES NO
51. YE8 NO 63. YES NO 75. YE8 NO
52. YE8 NO 84. YES NO 76. YE8 NO
53. YE8 NO 86. YE8 NO 77. YES NO
54. YES NO 86. YES NO 78. YES NO

INBTRUCTOR’'S GUIDE

“Give me your attention.”

“This is the SBignal Corps Code Aptitude Test. In this test you will hear
long and short sounds. This is & short sound (E). This is & series of short
sounds (E E E E E). This is a long sound (T). This is a series of long sounds
(TTTTT). Here is a group (F). Here is another group (X). When this
test starts you will hear two groups of long and short sounds. The groups will
be sent in the following order: First group, then a pause; and then the second
group. You will indicate on the test paper whether or not the second group
sounds exactly like the first. If the second group DOES sound exactly like the
first, underline YES8. If the second group DOES8 NOT sound like the first,
underline NO. For example: (A A). Those two groups sounded exactly alike,
therefore, YE8 would be underlined if they were sent in the test. Take this
example: (G M). Now, those two groupe were not exactly alike; therefore, NO -
would be underlined if they were in the test.”

“Take your pencils.”

“In the spaces marked PRACTICE ONE, on the first page of the test paper,
indicate whether the groups you hear are exactly alike or different.”

“Attention!” “First practice pair’”’, (A A). “Those two groups were alike;
therefore, you should have underlined the word YES.”

“Second practice pair’”, (F W). “The second group of sounds was different
from the first. You should have underlined NO.”

“Third practice pair,” (Q Q). “Those two groups were alike; therefore, you
should have underlined the word YES.”

“Fourth practice pair”, (V 3). "“The second group of sounds was different
from the first. You should have underlined the word NO.”

“The number of each pair of groups will be ealled before sending the group.
For example: First pair, second pair, and so forth. If you miss a pair go to
the next pair when its number is called.”
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“Turn the page of your test paper.”

“First pair’”’ (B @). “Thirty-ninth pair” (U A D ﬁ]
“Second pair”’ (A U). “Fortieth pair” (6T BT).
“Third pair’” (D D). “Forty-first pair” (B7 B7).
“Fourth pair’ (8 7). Forty-second pair” (WG WG).

~ “Forty-third pair”’ (78 7H).

“Fifth pair” (5 5). “Forty-fourth pair” (CV EV).

“Sixth pair” (1 J). “Forty-fifth pair’’ (F L ¥ L).
“Beventh pair” (Z 7). “Forty-sixth pair'’ (MP MW).

" .l
“Eighth pnir" (3 3). “Fﬂl"t-y-'-ﬂl_}\"&llth pm: {xz ID}.
“Ninth p&il'” {4 v}. me—ﬁ]shth pﬂh‘ (Bﬂ Dﬂ).

“Forty-ninth pair” (EC KL).

“tenthpaly” (LA B). “Fiftieth pair” (PM PM).

“Eleventh pair” (§ MM). “Fifty-first pair” (BLT BLT).
“Twelfth pair”’ (2 I M). “Fifty-second pair’” (YQQ YQ2Z).
“Thirteenth pair” (A F TF). “Fifty-third pair” (RUN R A N).
"Foul"teenth pairll (ﬁ -x) "Fift}"-fﬂ'llr‘th pair” {B 0 B B u ﬂ ).
"“Fifteenth pair” (Y Y “Fifty-fifth pair’” (ET KA).
“Sixteenth pair” (K& ﬁ} “Fifty-sixth pair” (KO I KO I).
“Seventeenth pair’ (EN KEN) “Fifty-seventh pair” (MT MT).
“Eighteenth pair” MW NW) “Fifty-eighth pair’ (EXM EBM).
“Nineteenth pair” (KU K0). :;':i‘;;‘::“;:iﬁf“(';ri f;im
“T'wentieth pair’’ (BM BMT). - el .
“T'wenty _ﬂmr:_‘am,(, (WD WD). “Sixty-firat pair’’ (ax_ux).
“Twenty-second pair’’ (EAK KEAK). ::::x:y'::::d pﬂf {ﬂg lﬂﬂ:: 1).
“Twenty-third pair”’ (WW WA). o Ny ol o I
1 s THET T SiXtay-fﬂur‘t-h mil‘” (A8 3AB).
lonrmupely (%K K-—} “Sixty-fifth pair’ (EM3 EMV M)
“Twenty-fifth pair” (KU T KU). . | -

) oy S —— “Sixty-sixth pair’”’ (MER MEKL).
“Twenty-sixth pair” (V8 VH). “Sixty-seventh pair’ (CEY CAY).

Q—

“Twenty-seventh pair” (BT 8T).  Sixty-eighth pair’ (PO L PML).
“Twenty-eighth pair’’ (EM MW). “Sixty-ninth pair”’ (WAX WAX).
“Twenty-ninth pair’ (MU T MU). :geven:ie_tél I:“ir'j ::’UL:: : ; :“ EDL}
i T x| alr i
Thirtieth pair” (W3 W T _} "B::xtimwfd pair’ (ETD K Z).
“Thirty-first pate™ (WM N O); “Seventy-third pair” (B CD B C D).
“Thirty-second pair” (KH HKB). “Seventy-fourth pair” (AUU XTU).
“Thirty-third pair’ (M T MT). “Seventy-fifth pair’’ (BT38 BT3B ).
“Thirty-fourth pair’ (KK KX). “Seventy-sixth pair” (VUU I
“Thirty-fifth pair’” (OB M7). VouIl).
“Thirty-sixth pair”’ (BN F). “Seventy-seventh pair’ (QQAR
“Thirty-seventh pair’ (XK X L), QEKR).

”Seventr&ighth pair (BTOK

“Thirty-eighth pair’ (XU X U). BTOA).
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Arpenpix II

PRACTICE GROUPS AND MESSAGES *

Parr I
Code groups
Ezercise 1.—5 words per minute
OVLH MYBL URXO HIZO VICT
FINX XCB8H XTYV IQNT UBML
Ezxercize £—5 words per minute
ABLB EJLN CYZB ZWCN JNDZ
UTZL ELAB DEFZ VNUW EFRE
Ezercise 3.—5 words per minute
JICOY TXS8TY 38791 RDIHA JXTDZ
OXPDW XPZBY RBEPHD BO768¢9 CUBPI
Exercise 4.—5 words per minute
RERNBRJ 65289 ZONIG FYEQU ARQNY
BNLPT KEAKOZ BB217 BYGAN WEOQT
Ezxercise 6.—5 wordr per minute
SEQMT UJVWN 4686521 YXGCX AFEOZ
CDEHK NIHGP 12327 ZWAQMN BHLYC
*NoTEs

HOLYHALO OIAYH #H.

1. Exercises 1 to 56, inclusive, furnish material for 2 minutes of sending at speeds of 5, 7, 10, 15, and 20 code groups per minute.

2. Exercises 57 to 60, inclusive, furnish clear text material, to be sent at any desired speed. Number of words per line and total number
of words in exercise are indicated. .

3. Exercises 61 to 85, inclusive, furnish traffic handled in field radio nets. This traffic may be transmitted at any desired speed,

PSYIT WL



OGLCT
LDFGH

OLMX
CDEH

QIQA
WNLI

ZMJZ I
NCBVG

Exercise 6.—5 words per minute

8pgo42 XHNLY EHGXS
BIQYO ARJFX B30G56
Exzercise 7.—5 words per minute
MVNH UWQR NVYUT
LYHE DIPA ZQWI
Exercise 8.—5 words per minute
WMNW ZIHZ CAKD
PWBTU OXAD XFRJ
Ezxercise §.—5 words per minute
URYNC 93827 FQAZM
HUGHY 13367 MDNIE
Exercize 10.—5 words per minute
MCNDH EUIRY WQZXS
724309 OQNZI PIQAW
Ezxercise 11.—b words per minute
OIBEM 1769 DGFHG
DYRITU QAUTZN 471669
Ezercise 12.—5 words per minute
LDGUA DEHFPE TEEOL
CENCT AEBCL 346848
Exzercise 13.—7 words per minute
BEFDSB EDCD CZVD
THEBL TJIJTHEK BHGN

BZVERE
UDLOM

EUXF
AYBK

BTGW
IQCA

DEGVM
FWXET

IRBVE
CNJWO

KESBBOTU
JHFNQ

CETNYVY
QLMIA

DEFD
CANC

84900 TYNDIB
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NIOGQ
BCDV

RUYE
EFRT

KEJHB
JUTN

BURLI
WBQDE

TULCC
SHRNJ

IBRZTJ
ELVQC

AFWYF
TTLOR

DCECE
BXNLER

JUYR
UTHN

CGFH
ITRL

OPLJ
GRLD

TXO0OEC
OICJN

JWNAW
poeo 4

OZLFW
EDPHL

WZRST
PQDAK

ZEOMN
YZENC

Hrercise 14.—7 words per minute

GBNS VCXT RJTU
AUYR UTNG UYTR
Exercise 15.—7 words per minute
6781 JHVX REBV
DXIZ TITE HGJD
Exercise 16 —7 worde per minute
VRCE UBEHY NVBC
QUDC VHEIG QCAY
Exercise 17.—7 words per minute
AXZIL UNGEBT VXNHB
FLFFL HZACD TENOZ
Exercise 18.—T7 words per minute
RBVNU EZQGE IJLOT
NBZTPF HABYI NQMEYV
Ezercize 19.—7 words per minute
19@438 XTNCS DEWERD
QGJHY VXELQ FMUPB
Ezxercise 20.—T words per minute
BUNEKN OPCYL EEFEQ
LIJEFER CDYAD TBPPR
Exercise 21.—T words per minute
VHENVZ RDJBI NHLHEHT
UYINF YHBVG BEIJN

YHGV
VBHF

HUGT

HOLVHE4dO OIAVH THL
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AHQXE
ONTRO

BEEKEUB
TDPZE

GNOQJ
TDIUR

IERTT
UJHDS

VNXAX
WNFBA

IBRZJ
ILVAQC

AFWYF
TTLOR

BOLYV
TWP I

CMYB
BESA

BUIMY
RUOWA

ZPBJKE
FIMPI

DZIRT
EOBDZ

GHFNJ
CUTYR

DBGHB
JBINY

OXLFW
EDPBL

WZRST
PQDAK

CURS
FTUQ

ovUsY

Ezercise 22.—7 words per minute

NCBTO QDSTEZ HEXLM
APVEL WZNXC EYADK
Ezercize 23.—7 words per minute
OCOYD IZYHL BXEKEPB
cCYJQU RGBHL UMV BD
Exercize 24.—7T words per minute
SHASR VNXITE WXYGH
AEKEUXE FFPsQbD AWHBT
Ezercise 25 —7 words per minute
VTUFY DJUGH SNEAD
AGHSD FEHJH IJEKEBL
Exercise 26.—7 words per minute
TYGNH QWERT 4480
JICOY TXSTY RDAIH

Exercise 27.—7 words per minute

19943 XTNCS DEWDE
QGJHAQ VXELQ FMUPB
Exercise 28 —7 words per minute
SUENO OPCLY DEFEQ
LIJEFR CYDAD YBPPER
Exercise 29.—10 words per minute
PZYW BFIN GXO0oC HOLAQ

CBJTPF EEMPF

DYTD

GJRCJ
PEDGN

TLVCC
- UEQATF .

8p3a1l
OPRVER

QWADS
UTYGH

NBVJSB
XPZBY

PHEGX
PFIAZ

47373
QRIGJ

AJLN
IZPY

BEBA
TQUR

B8dU0D TYNDTS

¥SVIT WL




LR

NBELB
ABVE

JICOY
LWQOX

ENBRJ
HNEXE

BRQMT
UBPXF

OGLCT

_DIDNW

- DLMSB

T ZLUN

~1QAO

YQUA

N
~ B
o ey
- ]
[ ]

AEJL
MEEKC

TXBTY
HNGEW

625890
DROTC

TUJVWN
VDMBO

oo

Lo
Ll -

MVNH
LDEM

MNWX
UBJN

URYCH
MCUEH

Erercise 30.~-10 words per minute

TOTZ DELA CDEF
TUSBC NWZA WNFS

ZWNIJ
HENT

Exercise 31 —10 words per minute

EDIHA OXPDW XPZBY FSPHD
RNQIZ XEYPQ PVDER H@675

Ezercise 32.—10 words per minute

FYEQU BNLFT EAEOQ 8B217
BNPCU HIMAN FDWCEB UNMTFO

Ezercise 33.—10 words per minute

YXGQGX CEDHI NIHCP 12327
DHINE QZJME PCSHN TGWIN

Fzxercise 34.—10 words per minute

HEGXS LDGHF B8IQUO ARJFX
NHGDA LENVX ZQIRU IEOLD
Exercise 35,—10 words per minute
CDEH EDNGQ DIPA QZWI
ZYZTUO GHJD OBLP NCMY
Ezercize 36.—10 words per minute
QWZE NLID WBUA PXOI
BJAN EYRU LAMZ EURY

Ezxercise 37.—10 words per minute

PQAZM NCBVG HUGHY DIEUR
COPLC UEYRY OSIEKEJ OIDBSBJ

NCZA
VRFE

CWYPFPF
MNATT

DNVOB
TDXEN

OYNKR
AACTUC

KECLFN
TUULB

MCCX
DJFU

ZAFPQ
AGTX

O8 BME
MEUYR

KAJL
NZHER

HIQLE
QBIYO

QEXGI
CWCEREN

BULTY
REHIL

XTYER
DCINE

0BJ7J
NAJB

JRGD
DAQY

ERRRT
CUTZO

IH.L

P
L

HO.LVHELO OIAIVY
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1286069
MNAGH

BWQAJ
BRQFPBM

[-- M- ]
© -2
LN -]
L-- -]
-

ITUTH
XCAN

- YYHG

" RUYE

- UITK

- 0IDG

BURBRLI
BCDEBC
AIYUG

IBRZJ

VXELQ
BEZXB

MCNHD
#1876

OIBEM
4719886

LDGUA
MNIHN

BVNC
ABDH
HVNC

CGHF
HGJD
ERDV

TXO0EC
BEACD
GOTXH

OZLFW
FMUPB
47372

EIURY
LCMNX

197680
TUJVM

DEHFPK
FREDJ

ERFD
ELLO
BBECD

TDCN
QAIW
JUTN

AXZIL
TENOZ
BRJHN

19943

LECCM
TTLOR

Ezercise 38.—10 words per minute

WZQX8 MCURI EDJND OQNZI
EBIEU UQTZX 7234390 MCONBX

Ezercise 39.—10 words per minute

DFHJG WEXCZ DYRIU QUAMN
XYZAC VBUWX YXTLD PONIM

Ezercise 40.—10 words per minute

TUEKEEOL EKEEOSJ CENCT AEBCK
SJHVF CBEMFR INIFM EIMGAQ

Exercise 41.—15 words per minute

WEDC Xczv BDBD IUYH
YTNB HNIO MJRY HGBBS
ITUTH QATY HUNT JURY
Exercise 42.—15 words per minute
JHVH REBY HUGT ZAQEK
NBVC EJFN EJHB OPLJ
GRLD QUDC VHIG QCAY

Ezercise 43.—15 words per minute

UNGBT VENBH 174050 TONOM
ECLPX NOTED TULCC JWNAW
#4594 NBZTF HABYI NQMEYV

Exercise 44.—15 words per minute

XTCNB DEWRD JAQAK PHEGX
RFIAZ YBOUT AFWFY WZESBT

QP I AW
OIEZX

IRBRNVE
ILEDT
GOJVW
1791

EWERQ
BVCX
NNVH

ERFI
VRCE
ZABYF

WBQDE
BRBVNU
TVGIO

ELVQC
BUENO

PQDAEK LJEFR ODYAD YBFPFPR UBMETU

OXNDEK
UIETC

MLIFN
QUAZR

ABRVT
MCUNK

ILUOJ
ITUJH
VNRG

TURL
UBHY
ABOD

OIGJN
EZQGE
WEDMR

EDBLI
OPYOL
QRITYJT

MOTTL
BGVEBD

BOFMYFY
POCLED

LHIJZ
ECUTY

DBHG
IRJT
VNCX

DIZX
NVCE
BNBH

FLFFL
EJLOT
CITABE

QGEHEUY

EKFEQ
EIKGS

BJHOD "TVNDIS

PET11 WL



Bul

DCZC
YHBYV
FYMB

BEEUB
REGLEBH
VFRUG

IERUT
AHGBB
OPHIJ

IBRJZ
QGJEKAQ
TTLOR

ZAYTU
wuagrT
VXBF
JUMN

TRBA
TGPE
SPHD
XLTC

ZEMO
BEIJ
GJIJRC

ZPBJK
UMVED
8pa2l

GHFNJ
FHEJH
NVBJS

OZLFW
VXELQ
BEXZB

YBREE
ORLO
UAWN
VWAX

WVYNT
MCEKC
QXO0C
PRAW

FEzercise 45.—15 words per minute

NHLH ENTZ EXTR BXNL
ADVE PABSY AHQX BUIM
ROUW APVEK WZNX EYAD

Exercise 46.—15 words per minute

IZYHL BXEPV TLVCC TDPFPZE
UEZAF P56647 GNOQJ DZIRT
KEOBDZ AEUEKE FFPSQD AWBHT

Ezercise 47.—15 words per minute

DJUGH SNEAD 88731 QWADS
MIJNY UTYGH VNZXZ DHFGBE
WNFBA JBINY JICOY TXBTY

Ezxercise 48.—15 words per minute

XTCNS DEWERD JCQAK PIEKGX
LECCM PFIAX AFWYF WZERST
XAQ0Z PDQAK LJEFR CYDAD

Ezercise 489.—20 words per minute

HBB Z NQYN SFBL TSXA
XILR TUWVL YPOM JIVA
TXYSB CEXENZ OCAR MRZN
EBCL VBEBC wWUDG JCTE
Ezercise 50.—20 words per minute
BVYIN WXZT TYZL MCGW
HNBTU JWZA TUXZ WNEFS
MOBT VUoA RNQI XEYP
FYEQ BENLH HAOK BVGO

YZEC

NCBT
AWOL

FIMPI
BHABR
DLTYE

JUSWE
UTGNH
RDIAH

UWFEKPF
BUENO
YBPPR

NYAV
VWIEK
BLBR
KEYIS

DLDA
JNIN
PDDF
PGUN

RDJB
QDS T
PEGD

AFOFM
VNBTE
OPRVER

UJHDS
QWERT
OXDPW

ELVAC
OPCYL
USBSMSBTU

ocTG
DESL
EMOY
PDNA

DCDF
JICO
PVYRT
PRQA

UYIN
HEX]I
OAEW

cCYJQU
WBYGH
DXFIN

CUTYR
5242439
XPZBY

EDPBL
EEKEFQ
QRITJ

HMTTU
TWXI
IOTL
BLHZ

AVNT
YHQI
ENBER
ZOUL

HOLVHA4dO 0Iavd FHL
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EETLAYES

HENEX
MCNVT
MCNZA
EDMBM

GHNFI
MCNBX
PELAQ
9P347

OKICQ
76321
OCYAA
CWXCK

47382
NTVMG

- XGLDT

EBEFPF

192783
HAHGJ
CVFZA
PAOKU

DRETOT
TMLCQ
QXQC2Z
MCIUJ

OBIAW
IEURY
FRTJF
HAVGO

CEMID
EWBEM
HIMAD
JBCYD

ETLES
DXAQN
TVCFPT
AXTRX

PZOEKA
JCUWH
BCQZW
3p31p

TCQML
BCNUP
ENNZTU
EDJLO

ZXNCE
NYDHE
39829
WYRUR

97201
CTOG

OHWIM
B4707

WQYFZ
49367
IPAZQ
REMOZ

MD IDH
982384
12819
JDMNF

rixercise 51.—20 words per minute

UFPBCN
HIMAN
PQLIK
82837

NMHIA
074265
WEIRY
QVBAF

42607

JUMOM

ZNXAB
Xvzas

JUMOM
DTORT
oQUWU
OKBAI

Ezercise §2.—20 words per minute

IREUH JSENHF EBENDNX JEBENFH
p1298 EDJMZ XJIAQ MZBAGQ
PDLBE AMNZB ZVZGG ANXYTU
CVBETS DFGOH LIEBPF Pp0O0638

Exercizse 58.—20 words per minute

ABRJZU MRERFXE

WOHZR
BPp791
EDIEY

DXNZE
LDOBJ
ELEAM

ALCRJ MAIDF JENOL 246889
EFMEY LCEQH PHVTX 79836506
BFMCG pPp3750 JNABD ZLJBI
JBOAH JELEKEF ZDLYSB DEAKX
‘Exercise 54.—20 wordr per minute
CTILL FHFUX
BPEJN HSPCQ HMOTUS
6143 PVFEQ CUBEZ
29184 PGMAE IRBRAGO
Ezxercize §6.—20 words per minute
EITURY DJHNG DIEUY
MCNUY QZABU IHDJI
LEDOP MCNCB ZAOIZ
DEEUR QNBAV 17863

MDNHA

BZCND
UEYRH
psoepgl
LOAJN

OEIUR
BEIVM
TETDI

HICPOV

JXEFY
HZGNA
CPNZI
PGZUN

WBFPCM
11892
CPTEO
ECNYQ

OQUIW
B37468
ZJHFG
TQRYIW

DTQUI
NCBZC
PQZIL
219068

8765690
YDRTE
ABHIE
QDWCG

EFXNK
AXBTER
VTNEE
DEDNG

OMIWG
OBRDEK
FNZQJ
EEJCD

po16b
JEHDY
BAYAQT
EIOUW

RHEYTU

QIIDT
ERUDT
ZUIBH

PQAKH
MJEER
FGPWN
DBIEN

DLZIK
49285
FMEMI
GYEVZ

THQVI
VIODO
CPTEKEO
VNFBH

MCNBSBS
BCNBX
WEQFaQ
MXNEBG

B4HOD TVNDIS
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Exercise 56.—20 words per minute

256884 MVYHVD UEYTA ZMNZEB ZXVGX OIEUI JXHGQ APLEM QYEUR NDBGY
VUYREI LECCN 98815 NDEBH QWZXN EDIOE DYAFH LFWCA MBUDF JTIOE
MNOPA CVQAR 127564 OEVAN AEIOU MNLFG EQZAX NABTF PONDL FAWZIX
135670 YOUME LARBRDO CFGIL NPQET QWERT CJENO VOIUM MNMQECY CADIXA
Part I1
Clear text
Exercise 67
EVERY ACTION I8 A WISE OR UNWISE INVESTMENT FOR FUTURE . ___ o oo e (10)
DIVIDENDS THE PAST I8 GONE WHAT WE CALL THE PRESENT MOMENT _ ____ __ e (11)
GOES OVER TO THE PAST EVEN WHILE WE ARE BAYING THE WORD LEAVING. _____ oo (13)
ONLY THE FUTURE IN WHICH TO WORK AND ENJOY WHATEVER WE DO I8 ____ ooz (13)
DONE FOR AN EFFECT IN THAT FUTURE BE IT NEAR OR FAR A MINUTE . ______ . o cccceeean (14)
OR A YEAR CONSIDER WELL THEN THE EFFECT YOU ARE TRYING TO_____ __ oo (12)
PRODIUGCE oo cv s s s it s e e e e e S N e e R SR S R e A e e e e e (1)
Ot Rl WOTB - o o o o o o o o o o o o e e e e o e e e e e e e e ———————— (74)
: Exercige 58
~ THE LOCAL INTERESTS OF A STATE OUGHT IN EVERY CASBE ___ o o e eeececccme———————— (10)
T TO GIVE WAY TO THE INTERESTS OF THE UNION FOR WHEN A BACRIFICE _ _ __ __ e (13)
= OF ONE OR THE OTHER IS NECESSARY THE FORMER BECOMES ONLY AN___________ .- —e (12
APPARENT PARTIAL INTEREST AND SHOULD YIELD ON THE PRINCIPLE. _____ e ("
THAT THE SMALL GOOD OUGHT NEVER TO OPPOSE THE GREAT ONE WHEN _ _ ___ __ o ccmcmeas (12)
YOU ASSEMBLE FROM YOUR SEVERAL COUNTRIES IN THE LEGISLATURE. . __ __ e e Tp (o
WERE EVERY MEMBER TO BE GUIDED ONLY BY THE APPARENT INTERESTS._ _ __ e (11)
OF HIS COUNTRY GOVERNMENT WOULD BE IMPRACTICABLE . __ oo e (D
TR AR - o i e e e e S e e e e e e e e e (&8

HOLYHALO OIAVH
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Exercise 59

PS11 WL

THESE ARE THE TIMES THAT TRY MENS SBOULS THE SUMMER ____________ __ oo (10)
SOLDIER AND THE BUNSHINE PATRIOT WILL IN THIS CRISIS SHRINK_ _ ________ . ____ (10)
FROM THE SERVICE OF THEIR COUNTRY BUT HE THAT STANDS IT NOW ________ _ _ _ _ oo (12)
DESERVES THE LOVE AND THANKS OF MAN AND WOMAN TYRANNY LIKE_ _______ e (11)
HELL IS NOT EASILY CONQUERED YET WE HAVE THIS CONSOLATION _____ oo e (10)
WITH US THAT THE HARDER THE CONFLICT THE MORE GLORIOUS THE___ __ __ oo e (11)
TRIUMPH WHAT WE OBTAIN TOO CHEAPLY WE ESTEEM TOO LIGHTLY IT____ __ _ o (11)
I8 DEARNESS ONLY THAT GIVES EVERYTHING ITS VALUE _ _ oo e e (8)
Fotal words - o e i e i e R T e e T L R R S A S e (83)
Exercise 60

IT IS8 REFRESHING TO KNOW THAT THERE ARE GREAT FORCES . __ _ _ o e (10)
FOR GOOD AT WORK IN THE BUSINESS WORLD THAT IMPROVEMENTS ARE._ _____________________ . ___._ (11)
BUT THE NATURAL EXPRESSION OF UPLIFTED THOUGHT THAT EXAMPLE.  _________ ... (9
PURER MOTIVES HIGHER IDEALS AND THE RIVALRY OF EXCELLENCE_ ___________ o i (9)

~ - ARE LEAVING THE WORLD THAT OPPRESSION IS8 DECREASING IN ORDER.____. . _ . _____ _ _____.__. (10)
- “THAT SPONTANEOUS EFFORT MAY BE UTILIZED THAT COURTESY AND________________________ _ _________. (9)
=~ KINDNESS ARE GAINING RECOGNITION AB FACTORS OF SUCCESS AND________ ___ i (9
THAT MEN ARE LEARNING TO LOVE THEIR DAILY WORK BECAUSE THROUGH____________ ________________ (11)
IT THEY FEEL THE DIVINE IMPULSE _ o oo o o o o e e (6)

B8d4U0D TVNOIB

Total words _ _ _ _ _ _ & (84)



o0Gs3 Vv
NR 7
CALETU

.0G638 Vv
ISNR 165
QABBTU
“PRBOZ

GG 8 V

MY® Y O BT
CD OMEYA
COQWE DAVZO
K

MY 9 BT

D DAFOL
ZOZYG MAKSY
MY® G BT

CcCD AMISD
VIONT GAFYS

93P A K

MYDS T

TANDG
VABOL

CYOZN
BONIZ

COXEN
LOXIL

Part 111
Tactical net traffic
Exercise 61

FOEVY NICEL
UTINY FWEAJ

Exercise 62

QOBID GALNT
BMEAG EAEKTTUT

Exercise 63

GAILO VEAND
JEYBI BIMAR

Exercise 64

LB7 V MY® O BT

PABEX
OVIXA

FIFTK
VABTB

BOVER
DETTE

TALFO
YABTUL

JNMZE
837 A

TAFTE
IPREC

MIBHQ
GAGGYJ

DALDD

BIZXE
DIFBO

YEDHG
FOLXY

FOYEY

MABIO
CALGTU

_”M__.H. 8 CONCENTRATION OF ENEMY FORCE INDICATES MAIN EFFORT AGAINST HILL TWO SIXTY 948A K

0G38 V
NR 4

UXELY
DAQIN

0oG3 Vv

WR 8 DUMPS ESTABLISHED A8 AGREED UPON AND READY FOR FIRST TRAIN- 8562A K

MY® F Y BT
cCD

Exercizse 86

PASBQX MHIOJ YUBET EKALEKE B8ASS8Y VARIYVY BLEDT

PEQJN SISMT HIBVE LESIS QIFEJ VEWID FORMC VEWID
TYVAL NUNBC BOEFD BALEF DAUBE BATUYI

MY ® BT

Exercise 68

e

FQICE

94 7TA

HCADJ
TRUCA

VA

IHL

o1avd

HOLYHE4LO

PE11 WL



L LTS

Erercizse 87
0G 3V MY 9G BT
NR 11 DFCT1 HIHO DANY MABTU SAPV ITNA HAVE SISO XARBRJ
MAME QUEL VADE JAJI MIBH CALTU VIXO PAOY GETX VWEN
SUZH ELWE PEIN TATU ENXY LEFG 055 A X

Frercise 68

0G3 V MY® T XU2 V MY®9 Y BT
CD GOXDR FADUL KIJEY NAMIH LAEDG PRYNO CAJIN ZEDBL DOFIN
AWENT ©957A K
Exercise 69
0GS8S V MY®P BT
PILOT OF ENEMY PLANE CAPTURED AND BEING HELD PENDING ARRIVAL OF INTERPRETER 957A K

Exercize 70
0OG3 V MY9® G BT
DFCT1 HOLW VISK BUMC LXPN COBA PYBN ZJEL HEVX WUCA"®
" FIST BEUJ EWDL BXIM XKHEN FIFO DYXA JEVO YIRZ XYOL
~ AJEN BAGL JIBY 958 A K
S Erercige 71
- 0DG3 V MY9 F BT
_WR 23 SCOUTS REPORT ENEMY CONCENTRATIONS IN VICINITY OF BISCHENWEILER WITH SEVERAIL TANKS
= ADVANCING ALONG KALDFARM ROAD TEN PM 19§83 A VA

Exercize 72
0GS3S V MY® BT
cD EEWBA LIHJU NEIDG BAVOL KRYST ALMUN ZODEV BABIF DUNYX
FUCEN DELIO 19087A K
Ezxercise 73
0OG3 V MY® BT

NER 14 THREE PRISONERS CAPTURED BY FIRSBT BN EARLY THIS MORNING

RELIABLY REPORT COUNTER SAPPING WORKES ARE BEING DRIVEN IN POSITIONS
IN ADVANCE OF EAGLEROCK 1#12A X

PSV-11 WL
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UAF

0G3 V MY® O
NR1S5 cCDh
MYBED TAIOZ
0G3 V MY
NR11 DFCTI1
HIHO DEKY
DEFM EIHE
0G3 VvV MY
NR 78 cCD

BT

BAVOVY CEALD
MEMNO DAFUG
NR165b5 GR 26
JELD KEOSI
EBEN PYBK
VYvowyr MEDK
NR1S&6 GR1p§
NUGWH WIGEBO

Exercise 74

PYBNO TARIX
LIGNO GEYEZ
Exercise 76
TWENTYFIVE BT
RUYVA BEBY
CELB JEYQ
YEEH 114A
Exercise 78

TWENTYFIVE BT
ZLAYESE APDWT

Exercise 77

~0G3 V MY9 NR17Y O GR3§ TWENTYFIVE BT
-~ NR 12 REPLACEMENTS CAN DETOUR ROUTE AT CROSSING BIX FORTY TWO ACCOUNT

- HEAVY SHELL FIRE STOP IN NO CASE TO ARRIVE BEFORE DARK AS OUR APPROACH SYSTEM
- I8 UNDER OBSERVATION 1417A X

0G@3 V MY®
" NR21

cCD
CEDIJ EKEHEMI

Exercise 78

NR18 P GR18 TWENTYFIVE BT
SIVAN DAMIX PYBEG ADFUE LEEGA LILEEB DAZEJ

YEVAE CMENQ HYXFJ ULBHO FPXENY

Exercise 79

0G38 V MY9 NR19 P G GR19% TWENTYFIVE BT
URGENTLY REQUIRE REPLACEMENT FOR ONE STORAGE BATTERY TYPE BB EIGHTEEN FOR
TRUCK TWO THREE SEVEN ONE EIGHT THRWV® 2174 K

OLIVA
1§13A

NULZ
QUAD

ZOTQB

DESME XELDM
K

FOBH JELJ
NEFPT RUGX

ITBQW RBRLUMN

1p190A K

ZAZEH

USEN
LILGQ

8PP K

TEPIX

HOLYHALO OIdVH TH.L
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Eirercise 80

0G3 V MY09 NB2@® F GR34 TWENTYFIVE BT
NERE 23 DFCT1 BESBA JIYC NOHV DELC FIMQ WING JELK VEXY
DALT CEJV RAKY VOLX CENG YIBW SEMU COLD BTYX DEMI
OLIN YENY 1020A VA

Exercise 81

0G3 V MYS NRE21 G GR15 TWENTYFIVE BT

NR 22 OUR CASUALTY LISTS DELAYED BY ERROR OF MESSENGER BUT WILL ARRIVE BEFORE MIDNIGHT
1§28A K

Exercise 82

0G3 V MY 9 NR 23 O GR 34 TWENTYFIVE BT
cD OMIXT DEFBU YALMO LTREDI CALEKEE VOSIN FULIC ERBTY EOBIL

BELDO TAMUC WALIG BASMY REQIN ZONDE DENCE YEYOC PRUNY VOXEJ
CAMEE HOBUX BEVYX 1029A K

Exercise 83

- 0G3 V MY9 NR23 NITE GR22 TWENTYFIVE BT
" NR 298 SPOT AMMUNITION AS REQUESTED BY LAKELAND THIS MORNING STOP OUR MEN WILL BE ON HAND
- TO RECEIVE IT AT ZEBANDEN 1633A K

Ezxercise 84

0G3 V MY9 NR24 O Y GR21 TWENTYFIVE BT
NR2S3 DFCT1 JONI PADE VEXT YUZP VEWS CAJG BELB DOFI
MEBK JULY ELUC ROTE PALTU DIXT PEYG RUGA DEPN BADE
1920A K

Exercise 85

0G38 V MY® NR25 F P GR13 TWENTYFIVE BT

REPORT ARRIVAL OF MAJOR RINELAND BY TELEPHONE UPON ARRIVAL
YOUR CP 1825A VA

PET11 WL
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™™ 11-454
THE RADIO OPERATOR

ArpEnpix III
PROCEDURE SIGNS AND SIGNALS

ProOCEDURE Sians

Sign Meaning
AA ¢ - — Unknown station. Blank.
AA e All after.
AB —— s All before.
AR P i End of transmission.
AB SRR Wait.
B - More to follow.
BT s Break.
C S p— Affirmative. Correct.
D s Deferred.
DUPE s ) i i Duplicate message.
EEEEEEEE .....::. Error. Erase.
F g Do not transmit. Do not answer.
G —— Repeat back.
GR i Group(s).
1M1 o Repeat. Question mark.
IX Ce— o — Execute to follow.
X e — - Ezxecute.
{5 second dash)
J i i Verify and repeat.
K P Go ahead. (Transmit.)
L Vi 0 General relay.
N —r Not received. Negative.
Exempted.
NER —_— - Number.
(s ] S Urgent.
P W Priority.
Q A e Information.
R o Receipt. Routine.
8 ek Signal strength.
T = Transmit (to).
v . From. Calling.
VA e i Finish.
w . — Interference.
WA i Word after.
XE S Slant (/) or separator.
Y S ——— Acknowledge.
z i Originator.
u! e Net control station.
M e —— Silence.
T O’ P e e—— Negative silence.

i Used by Army with ldentical meaning of ZG D.

! Employed by Army for net control purposes,

111



T™ 11-454 ;
BIGNAL CORPS

ProCEDURE SigNALs
(A) ANBWERING—AIRCRAFT—AUTHENTICATION

ZAA You are causing delay by slowness in answering.

ZAB You are causing confusion by anawering out of order.

Z AC Answer in alphabetical order of eall signs.

ZAD Answer me (or ) on ke.

ZAE Am reeling in antenna (1. Before landing; 2. To rejoin forma-
tion). .

ZATF Am forced to land (at or near ) because of
Collision; 3. Engine failure; 4. Out of gas).

(1. Fire; 2.

ZAR Check yvour message authentication.
ZAB Message authentication has been checked and is
(1. Correct; 2. Incorrect, corrected authentication is

———————————————————————————————————————————————————————————————

B I b T e e epe——




ZCA

ZCB

ZCC
ZOD
ZCE
ZCF

ZCaG

ZCH
ZC1I
ZC7J
ZCK
ZCL

ZCM
ZCN
ZCO
ZCP

ZCV
ZCcw
Z2CX
ZC0Y
zZCcZz

ZDA
ZDB
ZDC
ZDD

ZDF

ZDha
ZDH

ZD1I

ZDJ

ZDK
ZDL

T™ 11-454
THE RADIO OPERATOR

(C) CALLING—COMMUNICATIONS

Are you (or is ) in communication with )
(1. Radio; 2. Wire; 8. Visual)?

I am (or is) in communieation with (by ) (1. Radio;
2. Wire; 3. Visual).

Call me again at {on ke.).

Following is what I (or ) sent (at ).

I have (or has) been calling you (on ke.).

I (or ) will eall you again as soon a8 I (he) can (or at

ke.).

(by

) (on

Inform
ke.).

Cease listening for messages from

Listen in for messages from (on ke.).

You were (or was) sending at the same time as .

Transmit message(s) without preliminary call-up.

Make (or direct to make) preliminary call-up before transmitting
traffic.

Collective (or net) call sign

that I have (or has) been calling him (on

for the present includes

(D) DIRECTION FINDER

Transmit “MO’s"”’ and call signs (on ke.).

Report bearings by direction finder in plain English.

What is my bearing (code understood if not followed by ZDB)?
Your bearing in code was at

Your bearing in plain English was at :
Your bearing from WAB . (and distance from WaS
) at

Bearing furnished you ia

I am unable to furnish you (or
———— minutes.

I am (or ig) now ready to furnish you (or
direction-finder bearings.

I am (or — is) unable to furnish reliable bearings due to (1. Night
effeet; 2. Poor minimum; 3. Uncalibrated sector; 4. Weak signals;
5. Poor note; 6. Interference; 7. Uncalibrated frequency; 8. Poor cross).

What is my bearing and distance from vou (or )7

What is reeiprocal of bearing just furnished me by you (or

(1. Bilateral; 2. Unilateral).
) bearing now. Call again in

)} with radio

)7

449750°—42- 8 113



T™ 11-454

ZDM
ZDN
ZDO
ZDP
zZDhQ
ZDER

ZDV
ZDW
ZDX
ZDY
ZDZ

ZEA
ZEB
ZEC
ZED
ZEE
ZEF
ZEG
ZEH
ZE1I

ZEJ

ZEK
ZEL
ZEM
ZEN
ZEO
ZEP
ZEQ
ZER

ZEB
ZET
ZEU
ZEV
ZEW
ZEX
ZEY
ZEZ

ZFA
ZFB
ZFC
ZFD
ZFE
ZFF
ZFG

SIGNAL CORPS

Reciprocal of bearing just furnished you by me (or ) is
Bearings appear to be reliable.

* * * * * *

(E) EQUIPMENT, ADJUSTMENTS OF EQUIPMENT

I am (or i) going to use
Use
I am (or is) unable to use

My (on ke.) is8 out of commission.
Repairs completed. Am in commission now.
I have adjusted my (1. Radiating system; 2. Power).

Cease using .
I am (or is) using i
Your appears to be defeetive (on ke.).

Your key or relay appears to be sticking.
Your speed key is improperly adjusted.

How is my note?

Your note is (1. Good; 2. Poor; 3. Rising and falling: 4. Over-
modulated; 5. T'nder-modulated).

Your dots are (1. Too heavy; 2. Too light).

Your (or - } transmitter is not keying properly.

(F) FREQUENCY, FREQUENCY ADJUSTMENTS

I must shift to work another station (or ).

Frequeney me.

Frequency ke.

Send V's on this frequency (or ke.).

I am (or is) shifting to tranamit on ke. (at ).
I am (or ig) shifting to receive on ke. (at ).
I am {or is) able to receive on ke.

114 oiginal




ZFH
ZF 1
ZF J
ZFK
ZF L
ZFM
ZFN
ZFO
ZFP
ZFQ
ZFR

ZFW
ZFX
ZFY
ZF Z

ZGA

ZGB
Zac

TM 11-454
THE RADIO OPERATOR

I am (or is) able to transmit on ke.
Shift (or direct ) to receive on ke.
Shift (or direct ) to transmit on ke.

Bhift (or direct
What frequency are you (or is
How does my frequency check?
Your frequency is correct.

Your frequency is too high (or is
Your frequency is too low (or is
Your frequency is ke.
Adjust your transmitter frequency to zero beat with mine (or with

} to tranamit and receive on —— ke,
} using (to work

)?

ke. too high).
ke. too low).

(G) NET CONTROL (ARMY), GUARDS (NAVY)

Indicate ships or stations for which you are radio guard (net control
station) ( ke.).
Take over radio guard or net control for ——— (until ———).

Are you (or is ) radio guard or net control station for (on
ke.).

I am (or - is) radio guard or uet control station for (on
ke.).

""""" <« T e

Station reports into net.

Station leaves net temporarily (or for
with ) (will be on — ke.).

I8 net directed or free?

Net is (1. Directed; 2. Free).

— hours) (to communicate

116



THM 11-454

ZLA
ZLB
ZLC
ZLD
ZLE
ZLF
ZLG

ZLH
ZLI
ZLJ
ZLK
ZLL

ZLP

ZLS
ZLT
ZLUO
ZLV
ZLW
ZLX
ZLY
ZLZ

ZMA

ZMB
ZMC
ZMD
ZME

ZMF
ZMG
ZMH
ZMI
ZMJ
ZMEK
ZML

ZMYV
ZMW

BIGNAL CORPS

(L) LIBT OF TYPES AND MEANS OF COMMUNICATION

I v o S e St

TOW cussgsarsasiiasad =g A B B O B e,

Type or model transmitter.

Type or model receiver.

Landline or cable (1. Telegraph; 2. Telephone).

Visual.

Radio (1. Radio beacon; 2. Aircraft radio; 3. Field radio; 4.
Radiotelegraph; 5. Radiotelephone; 6. Direction finder).

"""""

"""""

(M) MESSAGES, TRAFFIC
I have (or has) messages (numeral indicating number

of messages may be followed by O, P, or D to indicate precedence
other than routine) for you (or 3.

Nothing received from (at 3

Fragments only received (from ).

Have you received S80S just made (or made by —— at
The following is heading of message
of origin if necessary and repeat.
Unable to locate message(s)
This message is in error—disregard it.

)T
a8 received. Check atation

Give better identification data.

How do you count following text group(s) T Word (or
words ) should be ecounted as group(s).

Hold my message number — —— until correctness is confirmed.

Following received from (at ).

Verify enciphering (or encoding) of your message ———— (or portion
indicated).

Cryptographic system indicated in your message
2. Is inoperative).

(1. Is not held:

Of what precedence and to whom are your messages?

116 original




IMX

IMY
IMZ

INA
ZNB
ZNC
ZND

ZNE
ZNF

ZING

ZNH

ZN1I

INTY
ZNK
INL
INM
ZINN

INSB

ZINT
INT
ZNV
ZNW
ZNX
ZNY
ZNZ

ZOA
ZOB

ZoC

TM 11-454
THE RADIO OPERATOR

Verify the message or portion thereof indicated with your message center
(communieation office) and transmit correct version.

(N) STATION SERIAL NUMBERS

What was station serial number of last message received from this station
(or from 17

Station serial number of last message received from you (or from ——)
WRE .

What was station serial number of last message you transmitted to me
(or to )P

Btation serial number of last message transmitted to you (or to ——)
Was g

Number from ia blank.

Repeat all before group 1 of message number to number
transmitted (or trasmitted by ) to straighten out confusion
in serial numbers.

Two messages, reference numbers — — and (or group counts
and time of origin and ), both received as serial number

Desgignate correct serial number.

Change serial number of message with reference numbers
(or group count and time of origin ) to serial number

Prior to closing station records, last message transmitted to you (or to

) was message number ; laast message received from you

(or him) was message number

Nore.—Repeat for as many stations as necessary to complete check.

* * * * * *

(O0) OPERATING

Send at speed of words per minute.

Your (1. Characters are indistinct; 2. Words are poorly spaced;
3. Transmitter or key missing dots).

Has executive sign (signal of execution) for last message (or for message
following — } been made?
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BIGNAL CORPS

ZOD Tranamit your messages in strings of
ZOE 1Iam going to transmit my messages in strings of
Z OF Cease using speed key,

(R) RETRANSMISSION, ROUTING, RELAYING, AND DELIVERY

ZR A Forward this message (or message ) by visual to

ZRB Deliver (or direct deliver) message(s) via (to
).

ZRC Act as relay between me (or ) and .

ZRD Give me your message(s) for
ZRE Forward this message by wire

; I will forward.
(1. Collect; 2. Paid).

ZRF Take no further action with regard to forwarding message (to
).

ZR G Transmit this message now (or at ) by (1. I method; 2. F
method).

ZBRH Inform me when this message (or message
addressee(s) (or by ).
ZRI Message has been received by the addressee (or by

) has been received by

) at

1']‘8-5:5:' ERSITY OF '. ALIFOENIA




ZRJ
ZRK

ZRL
ZBM
ZBN

ZRP

ZBZ

ZBA
ZBB
ZB8C
ZBD
ZBE
Z8BTF
ZB8 G
ZBH
ZB1I
Z87J
ZBK
ZB L
Z8BM
ZBN
Z80

Z8P
zZ8qQ
ZBER
ZB8
ZBT
ZBU
ZBYV
ZB8WwW
ZBX
ZBY
ZBZ

ZTA

ZTB
ZTC
ZTD
ZTE
ZTF

T™™ 11-454
THE RADIO OPERATOR

Pass following message to destination by
Postal Berviee; 3. Fast mail).

Distribute this message by dispateh where no charges are involved and
to all others by mail.

(1. Hand; 2. U, 8.

How route traffie for ?
Route traffic for through (on ke.).
Have been unable to relay (or deliver) message to (1. Wil
continue efforts to effect relay (or delivery); 2. Advise disposition).
* * * * * *
T T T « % Tw TR

(8) BIGNALS, SIGNAL STRENGTH, READABILITY

Can you receive ? If so, what is his readability?
I can receive Readability ——.

Your signals fade (from strength to ).
Decrease strength of signals. '
Increase strength of signals.

What is my signal strength?

What is my readability?

Reception (1. Poor; 2. Fair; 3. Good; 4. Excellent; 5. Impos-
sible; 6. Tmpossible due to echo).

(T) TIME AND TRANSMISSIONS

I am (or is) going to make a timing signal for correcting clocks.
The numerals indieating the time (and zone plus or minus
understood) will be followed by the executive sign—the 5-second dash
terminating exactly at the time indicated.

What is your time and time zone?

My time is zone time (plus or minus understood).
From to :

Until further orders (or until Y

Established at (by ).
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SIGNAL CORPS

ZTG At .

ZTH Did you (or )} tranamit anything for me? If so, please repeat.

ZT I Trasmit traffic blind (or broadcast traffic) to me (or to on
ke.). I (or ) will receipt for traffic later (on ke.).

ZTJ Transmit only urgent or priority messages.

ZTEK Routine messages may be transmitted now.

(W) WATCHES AND SCHEDULES

to close or secure) vour (his) station er

ZWA Close or secure (or direct
wateh (on —— ke.).

ZWEB Are you (or is -) maintaining continuous watch on ke.?

ZWC Iam (or —— i8) maintaining a continuous wateh on ke.

ZWD Request (or —— requests) permission to secure watch (or close
station) on - ke.

ZWE 1am (or is) securing watch (or closing station) on

ZWF What stations are keeping watch on ke. (or are in net)?

ke.

m..._-....-..;.



ZWG
ZWH
ZWI1
ZWT
ZWK

E 3

ZwWV
ZWW
ZWX
ZWY
ZWZ

ZX A
ZXB
ZXc
ZXD

ZXa
ZX 1

ZXB
ZXT
ZXU

ZXV
ZXW
ZXX
ZXY
ZXZ

ZYA
ZYB
ZYC
ZYD
ZYE
ZYF
ZY G
ZYH
ZYI
ZYJ
ZYK
ZYL
ZYM
ZYN
ZYO
ZYPFP

TM 11-454
THE RADIO OPERATOR

Following stations are keeping watch on ke (or are in net),

* * * * * "
["se hand key.
* * * * * *
* * * . * *

(Y) TEMPORARY SIGNALS

For Navy anp Coast Guarp Usk

- — W R T e R S W -
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SIGNAL CORPS

For Arumy Use Owoy

(Z) MISCELLANEOUS
Z Z A Stand by.
ZZB Negative, no, not.
Z Z C Affirmative, yes.
ZZD Meaning of yvour (er
not understood.

's) procedure signal (or procedure sign) is

BB v e e e e < R
B B o P e B s o A s B e R M S
/2 /3 €
M o e i i e B S A o e R S S
2 A RSO e R DA e . .
ZZ2JY . T —

* * * * * * *
ZEZM e

* * ® * * * *
| o R S S B e e R Rl S
zZzv e
BB W s s e e i S B o R R B S
BB A o e R R e SR e e e e
&2 Y e
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THE RADIO OPERATOR

ArverEnDIX 1V

THE INTERNATIONAL MORSE CODE

— — — —

SeEciaL CHARACTERS

. " M e

B _ N

&/ S, 0 iin

L B [ | R —

E Q

F - R .—

F wa S

| = G <

) | : U -

J it \' s

| ¢ J— ) R —

L .—.. X —..—

Period (.) v = -

Comma () — i

Colon (&) i

Interrogation (?) or request to
repeat .. ——..

Apostrophe () .+ ————.

Hyphen or dash(—) —....—

Wait . —...

Fraction bar (/) —..—.

Brackets or parentheses ()

Starting signal
Underline (—)
Double dash (=)
Understood
EArof i
Cross or end (+)
Invitation to transmit
End of work
Separation between whole numbe
and fraction
Is 1t correct

O ——

. o—- W
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[A. G.082.11 (2-24-42).]
BY ORDER OF THE SECRETARY OF WAR:
G. C. MARSHALL,
OFFICIAL: Chief of Staff.
J. A. ULIO,
Magor General,

The Adjutant General.

DISTRIBUTION:

B(2;R1,2,4-7,17 (6); Bn 1, 11 (10); IBn 2, 4-7, 17 (3);

IC 2-7, 17 (10), 11 (15).
(For explanation of symbols see FM 21-6.)
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