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PREFACE

This handbook is intended for use by students of the
Russian Aural Comprehension Course as a home study and

reference text. It is designed to introduce the student
to radio procedures at the most basic level. This supple-
mental technical material is general in nature in keeping

with this phase of language training (13th - 19th week).

The student will be given a reading assignment from
the Radio Procedures Handbook which will introduce various
aspects of radio procedures. This material will be further
developed in the daily Radio Communications Exercise. The
RCE will be transcribed or hand-copied as required during

the RCE laboratory hour,
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RADIO EQUIPMENT

i
Radio Equipment ( paguoamnunaparypa ) Each radio station
( pagumocraunua ) is equipped with one or more radio sets
( paguoannapaT, PafUOCTaHIUA ). (See Figure 1). 2
A radio set consists basically of a transmitter (HDepelaTulk),
receiver ( npuEMHUK ), power supply ( CJoK InuTaHudg ), and
antenna system ( aHreHHoe ycTpo#icTBO ) and some means of
inputting and outputting the transmitted information such as
a microphone and headphones. (See Figure 2 ).

e !

[TPUEMOITEPEL ATUNK
RADIO SET
TRANSCEIVER

Figure 1



TRANSMITTER ] RECEIVER

[lepenaTuuK Tpu EMHUK

BLOCK DIAGRAM OF BASIC RADIO SET

Figure 2

When the transmitter and receiver are assembled as one

unit this is commonly referred to as a ''transceiver"

( npuémonepesaTudK HUIH npuéMo-NepelaTouHas PajUOCTAHIUA . ).
Military operations require mobile radio stations. Depend-
ing on communications requirements and terrain considerations,
mobile radio stations may vary in size from radios small
enough to be backpacked to relatively sophisticated equipment
mounted in large vans. (See Figures 3-6,27-29 ) These

vans are called communications vans ( annaparHad MamnHa CBA3Y)
(See Figures 30 & 31). Radio sets permanently installed in
aircraft, vehicles and on board ships are referred to as on-
board or vehicular, aircraft, etc. (as the case may be)

radio sets( SopTOBéH paﬂHOCTéHHHH )
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RADIO COMMUNICATIONS

!
Radio Communication ( PaZHOCBA3b ) - Radio communication is
that type of communication during which messages are trans-
mitted from one point to another by means of electromagnetic
energy. Radio communication may be subdivided into the
following categories: radio telephone and radio telegraph.

During radio telephone communication,transmission of mess-
ages is conducted by voice.

During radiotelegraph communication,messages are transmitted
by special symbols (codes) with the aid of a telegraph key
or printing equipment.

VOICE

TELETYPEWRITER TELEGRAPH KEY

L]

;]



Signal Operation Instructions (palioZlaHHEE ) - Signal
Operation Instructions (SOl) are issued to radiostations for
technical control and coordination of radio communication.
Signal Operation Instructions include the following informa-
tion:

F]
Frequencies (9acToTH)
. [
Call signs (nosuBHHE )

Azimuths to correspondents (ésﬁmyTH Ha, EﬂppecnmﬂﬂéHTmB)
/
Radio authenticators (paguomapouni)

Keys to the procedural table (Eﬂmqé K Hepermaﬁpﬂﬂﬁ
TabJaule )

Instructions on radio station operating procedures

(yxasamme 0 NOpAZKe paGOTH DPafUOCTAHIIKE)

The SOI are issued to the radio station by receipt ,or are
written in the radio station log ( anmapaTHHM XypHAI
pagzuocTauuuu ). The SOI may be written on the front panel
of portable radio sets. Signal Operation Instructions are
issued for a definite period of use, upon expiration of
which,they are withdrawn and new SOI 1ssued.



Organization of Radio Communication - The two basic methods

of organizing radio communications are the radio link and
the radio net.

Radio link ( paﬂHOHaHpaBﬂéHKe) - A radio link is that
method of organizing radio communication between two

radio stations using signal operating instructions
assigned to that link.

P/H No 1/

e .3 £=38500 Krn
p

"Kaz6ex"

'
”HaMHp"

The radio station of the senior commander is the
control station. The control station ( I'JIdBHa#
pajuocTaHuA ) monitors the observance of communica-
tions discipline by correspondents and all orders

(instructions) of the control station must be carried
out immediately.

Radio net ( pagmocéTs ) - A radio net is that method
of organizing radio communication bétween three or

more radio stations using signal operating instructions
assigned to this net.

elelelelor™
£=46000 Kri

”Op.éJI" ”OéKO.TI" ”ﬂéHa” ”ﬂyﬁ” NExEa"

Net operating procedures are established by the control
station. As a rule transmission and reception are
conducted in turn between a pair of radio stations
while the remaining stations of the net are on standby.
In a radio net the simultaneous transmission of

collective messages to a large number of correspondents
is possible.



Callsigns ( HOSHBHHE ) — Callsigns are used primarily for
establishing and maintaining communications. They consist
of any combination of characters or pronounceable words that
identify a communication facility, a command, an authority,
or a unit. Periodic changing of callsigns provides communi-
cation security for a brief period.

Callsigns that consist of four characters, such as HKBMA
or JINHII , are authorized for radiotelegraph (including
radioteletypewriter), and may be used for voice operation
on some equipment.

Voice callsigns that ,consist of words or numbers, such as
OKHO , KPACHHHX , BOJIT'A, 328, 45-ui are authorized
for radio telephone operators.

Radio authenticators ( pagumomapoau ) - Radio authenticators
are a security measure designed to protect a communications
system against fraudulent transmissions. There are many
circumstances in which authentication must be used, depend-
ing upon the needs or desires of each command. Authentica-
tion tables are contained in the SOI.

The authentication procedure consists of a challenge(ﬂAPOﬂb)
and reply ( OT3HB ). The station requesting authentication
gives the challenge in the form of a number or letter and
the challenged station gives the appropriate reply from the
authentication table.

Radio Traffic ( pagmoo6més mmm "Harpyska') - Radio traffic
= 1he transmission and reception of messages (information)
between radio stations. Radio traffic is generally divided
into two categories; operational ( omepaTuBHE ) and
service ( CIyx€OHHM 2 ;

Operational traffic includes the transmission and reception
of radio messages, short signals, commands, and conversa-
tions between officials.

Service traffic is conducted by radio operators for the
purpose of establishing radio communication, adjusting or
tuning radio channels, and clearing up various questions
connected with the transmission and reception of operational
tratiic;



Transcription — Transcription is the writing or converting
into written form of spoken material, This is most commonly
done in Russian using the Cyrillic script (Russian alphabet)
and following certain format procedures. The resulting
formated document with text is called a transcript.

Transliteration - For certain technical reasons it may be
necessary to convert the letters of the Russian alphabet
into letters of the English alphabet or other symbols. This
is called transliteration. A transcript may be wholly or
partially transliterated.

There are two transliteration systems now in use:

1. The nominal system which equates letters in the
Russian alphabet to one or a combination of letters in
the English alphabet based on similarity in pronouncia-
tion or symbols.

2. The technical system which equates letters of the
Russian alphabet to one letter in the English alphabet
or symbol (punctuation mark) based on an arbitrary
system.

These systems may not be mixed when transliterating. Note
that certain letters/characters occur in both systems but
that they equate to a different Russian letter. Also note
that in the nominal system where letter combinations are
used, only the first letter of the combination is capital=-
ized, the following letters being lower case. This is done
in order to avoid confusion by setting apart this combina-
tion as equating to only one letter of the Russian alphabet.

Handcopy - In most situations speed is essential in provid-
ing a written copy of spoken material. This written copy
often takes the form of handcopy. Handcopy contains the
essential information of a spoken exchange recorded by
using standard abbreviations and other notation.



Pronunciation of Letters and Numerals - To avoid confusion
“nd errors during voice transmissions, special procedures
have been developed for pronouncing letters and numerals.
These special procedures are the phonetic alphabet and
numerical nouns.

The phonetic alphabet 1is used by the operator to spell
difficult words and thereby prevent misunderstanding on the
part of the receiving operator. The words of the phonetic
alphabet, which is.a word alphabet and not a code, are
pronounced as shown in Charts 1 & 2 Appendix D. There are
two systems of phonetic alphabets now in use. Chart 1
shows the system used by all branches of the Armed Forces
with the exception of the Navy. It is based on Russian
proper names. Chart 2 shows the system used by the Navy.
It is based on the old Slavonic alphabet.

The phonetic alphabet is also used for the transmission of
encrypted messages. For example, the cipher group AHOXM

is spoken "Amna, Hukoxa#, Ounra, XapuroH, Mman".

You should already be familiar with numerical nouns. They
are used quite extensively in radio communication when
giving readability indications, tuning counts, when trans-
mitting callsigns or number groups in which there is a
series of the same digit, and when readability is poor.

10



ESTABLISHING RADIOTELEPHONE COMMUNICATIONS

Callsign The Russian word for callsign is DO3HBHOA ,which
is an adjectival noun. A callsign is used to designate a
specific radio station, which may be an aircraft, a ship, or
a mobile or permanent ground station. In Soviet radio comm-
unications, a callsign may be one of the following:

a. A noun. Examples: Oxuo, C
b. An adjective. Examples: Kr 1,
G A geographical placename. Examples: Mock
pat (Note that a station using a geographical

callsign is not necessarily located at that place.)
d. <. A number, ‘€ither ordinal or cardinal, Examples:

2-0#, 328, 01, 45-ui, 2211, erc.
Numbers dLU also frequently used as suffixes to
hold callsigns. Examples: Coxuine-68, Kpacmumii-321,

yara-1

Communications Log Communications exchanges between radio

stations are entered on a communications log, or communica-
tions record. In your transcription exercises you will use
a form which looks like this:

TO FM LEXT

On this form,the callsign of the station being called is
entered in the TO column; the callsign of the station which
is calling is entered in the FM (lrom) column. All else
that-as-Saasd 1s wratten in the TEXT .column.

Abbfeviated 'Callsaiens ‘It takes too much time ‘to write ‘out
word callsigns in the TO and FM columns each time they are
mentioned, so they are abbreviated by using the first three
letters of the callsign. For exanplu, (pacHEX would be
abbreviated to Hpa, VJJP e to Com , etc. Note, however,
that word callsigns will be encountered from time to time
as part of the text, and in this case they are written out
in their entirety, Abbreviations are used omnly in the TO
and FM columns.

L1l



Number callsigns are transcribed using arabic numerals and

are normally not abbreviated. Remember that ordinal number
callsigns are written using arabic numerals plua appropriate
adjectival ending. Examples: 57-oit, 850-mit, 3-u#

Word callsigns with numerical suffixes are entered in the

TO and FM columns using the appropriate three-letter abbrev-
iation plus the numerical suffix. TFor example, Craxan-742
would be abbreviated as Cra-742 , Iruma-4 as ITu-4 , and
so on,

Callsign Legend Most communications record forms include a
Callsien legend (marked C/S) at the top of the sheet
Normally, all callsigns - including numerical Lallblbns -
nnuountazua_aurjng a communications exchange are entered in
the callsign legend. Word callsigns must be written out in
full in the legend, and any abbreviations which were used

in the TO -and. EM columpseshouldsbeentered an the space o
the right of the appropriate callsign. The legend will then
show, for example, that the abbreviation Cax stands for the

callsign Caxap , O6a for Obiako , and so on.

Callsigns which were mentioned in the text but were never
used in the TO and FM columns are still entered in the
legend, but should have the notation 'in text only' written
after them.

Following is an example of the Communications Log Legend
showing how callsigns and their abbreviations are listed:

18 KPA 2Bl
1 'Lt'. i ey 4 4 371
30T MOC
Bosra-1 OPE]] I ket oanly
5-KA
Gl s 1-0

*When abbreviating five- or six-digit callsigns, it is
permissible to use either the first three or last three
digits. Both methods are used and are valid.

Station Call-ups The most common use of callsigns is to
contact other radio stations. This is typically done by
one station calling the station or stations with whom he
desires to communicate, identifying each station, including
himself, by callsign. For example:

12



- ! - e o ’ + i -
"MaTpoc, # Sexenmii. Kax ciunmure MeHs? I[Ipuem,"

This call-up would be transcribed on the communications log
as follows:

TO FM TEXT

el Kar canmure meHA? Ilpuem.

o

MaT

NOTE: The word npuém ("over" in English) should

theoretically follow each and every transmission.
However, in practice it is frequently omitted and
therefore cannot be relied upon as a hard and fast
rule,

Repeated Callsigns In any call-up, the callsigns may be

repeated several times, depending on the whim of the radio

operator. For example, you might hear:

(%] - [ 5] e (%] (=] = - 1 -
"g2-ou, 62-o0u, 62-0¥, A4 20-m#, A 20-mH, OrBeThTe!l"

This call-up would appear on your communications log as
follows:

TO FM TEXT

62-0i 20-u1it OrBernre!

Note that in cases of repeated callsigns there is no need to
write down the callsign on your communications log more than
once.

Dropped Callsigns After the first call or two, the station
making the call-up may drop his own callsign. For example,
20-H¥E may say:

"62-0#t, Kak moHAgu? Illpuewm."

If the dropped callsign can be deduced with a reasonable
degree of certainty, it should be entered in the appropriate
column on your communications log. However, all such
assumed, or implied, callsigns must always be enclosed in
parentheses. For example, the above transmission would be
transcribed in the following manner:

TO FM TEXT

62-o#t | (20-uit) | Kax nduaau? Ipuem.

13



However, if the missing callsign cannot be deduced with a
reasonable degree of certainty, then a notation of three
periods ... should be entered in place of the callsign.
For example, if in the above transmission you were unsure
1s to who was calling, your communications log should look
like this:

TO FM TEXT

62-0U T Kax moHAxu? PHUEM.

After a number of exchanges between the same people,
operators sometimes drop both callsigns. For example, you
might hear a conversation something like this:

"UmkeHEP, & OxoTHHK. Hax CABIIUT € MeHA? H;Hém.”
nq Umeenep. OCasmy Bac Xopomod." =

"Br 4TO-HUGYLb uMeeTe Iag Mens? Ilpuewm."

"Her, ZIJIA Bac HAYETrO0 He HMEn."

ng Marasug. Hpuesm."

nq Marasng. OrBeuaid muel"

"Yro xorure? § Umxenep."

When transcribed on your communications log, this conversa-
tion would look like this:

TO FM TEXT

Vux Oxo Kax CIILIUTe MeHA? IIpuéM.
(0x0) M CJHILY Bac XOPOUO
(M) (0x0) Bu 4TO-HAGYLL AMEeTe AIf MeHA? IpHE™n
(Oxo) (Amx) Her, IJs Bac HUero He UMED.

2is Mar lpuem.

St Mar OrBeuail mue!
(Mar) X Yro xoTHTE?

Note that since Marasun does not specify whom he is calling,

we can make no callsign assumptions for those transmissions.

14



Reduced Callsigns Operators usually use full callsigns
during initial call-ups. Later, however, they may use only
part of the callsign. For Lxdnple, Bymara- 24 may be shorten-
ed to either I)Hkhuu or to 24 (or 24-uil ). Such reduced
callsigns are entered in the TO and FM columns as spoken,
unless the full callsign can be reconstructed with a reason-
able degree of certainty, in which case the dropped portion
of the callsign may be entered in parentheses in the same
manner as with implied callsigns. For example, if you know
thatB_Mqu—24 aHdBfPUFle—OL are the two stations
involved and you were to hear the following transmission:

i

"Bymara, A 61. Bu caumuTe MeHsa, HeT? Ilpuém."
you may transcribe it as follows:

TO FM BEE

1 . i ’ 5 - = s o =TT
Bym—(24](Kap)-61| Bu cabuuTe MeHS, HET?

0f course, if you possessed insufficient data to reconstruct
the full callsigns with a reasonable degree of accuracy, no
assumptions could be made, and the transmission would have

to be entered on your log exactly as given. For example:
TO M TEXT
Bywm 61 Bu canmuTe MeHA, HeT? llpueM.

Multiple Station Call-ups In the examples given so far, one
station was calling one other station. A station can also
call up several stations at the same time. For example:

e

"62-oit, 91-pit, 59-mit, g 20-mit. IIpuem."

20-u#i has just called up three stations at one time. When
transcribing such a multiple call-up, each station called
should be entered on a separate line, with the calling
station - and the text - on the last line. The above trans-
mission would then look like this:

TO M TEXT
62~0u
91-ui
D9=-Hi 20=-ni [lpuem.




Collective Call-ups As seen above, if a station wants to
talk to only one other station, he makes a single station
call-up; if he wants to talk to several stations, he makes
a multiple station call-up; if he wants to talk to all
stations of a net, he makes an all-station, or collective,
call-up. The word Bcem (to all) may be used for this
purpose. For example:

: = & o 2 ‘
"Becem, BceM. A 20-um#i. Mmen paguorpammy."

On your communications log, it should look like this:

TO FM TEXT
Becem 20—rEr MEH PaLUoTpaMMy .

Note that although the word ' Bcem '" can be used in the
TO-FM column, it should never be placed in the legend as a
callsign.

Alternatively, a specific callsign may be set aside for use
exclusively as a collective callsign, called in Russian
OUPKYJIAPHHNA MosuBHOX . When this callsign is used, all
stations of a net immediately understand that the following
transmission is intended for all of them. A collective
callsign is usually indistinguishable in form from other
callsigns of a net, and therefore normally may only be
recognized as a collective callsign by context. For example,
you may hear:

— Iy - [= t3 > * e .
"1 5-pit, 15-mit, 15-mii, A 20-uit. Mmew pagrorpammy AT Bcex/

The repetition of the callsign and the use of the phrase
naa Bcex are good indications that 15—z is a collective
callsign.

Even though a callsign may be recognized as a collective,
it should in all cases be treated as a regular callsign for
the purposes of transcription. The above transmission
should then look like this when transcribed:

TO FM TEXT

15-m1it 20-5 Hmelo pajuorpamMmy [LJs BCeX.

Note also that even though a collective callsign does not
represent a specific station, it should nonetheless be
entered in the legend along with all other callsigns.



SIGNAL READABILITY AND TUNING

Readability After initial call-up, the stations usually
determine the readability of each others' radio signals.
Readability involves both strength and clarity."To read"
means to receive and understand. A loud signal that isn't
clear enough 1is unreadable, just as a clear signal that
isn't loud enough 1is unreadable. The ideal signal is both
loud and clear.

Readability checks begin with the question "Hax BH Me HS
canmuTe?" or a variation thereof. Responses to this
question indicate the degree of readability, and may be
expressed in one of two ways:

a. By descriptive expressions:

1, Cﬂﬁmy BaC OTIUYHO.
-] read you excellently.
2. Cammy Bac XOpOomo.
-I read you well,
3. CJHIY Bac YLOBIETBOPUTEILHO.
-1 read you satlsfactmrlly
4, CaHumy Bac caabo.
-1 read you weakly.
S. Gﬂmmy Bac ILJOXO.
-1 read you pcorly.
6. Bac He cJumy.
-1 do not read you.

b. By use of a five-point number scale:

1. Cﬂﬁmy Bac Ha NATepKY (or Ha HOATH )
-1 read you five- by—flve (excellently).
2. Cauuy Bac Ha 4yeTBEPKY (or Ha QETHP@
-I read you fuur—by-flve (well).
3. Cammy Bac Ha Tpofiky (or Ha TpH )
-1 read you three-by- five (satisfactorily).
4, Cﬂmmy Bac Ha IBOHKY (or Ha 1Ba)
-1 read you two-by-five (weakly).
5. Gﬂmmy Bac Ha eruHuiy (or Ha ONUH )
-1 read you one-by-five (poorly).

Note: The expressions 5-by-5, 4-by-5,etc. are usually

shortened to simply 5-by, 4-by, etc. in US radio
terminology.

17



Tuning I1f the readability is poor the radio operators will
try to improve it. One of the operators may ask the other
to give a tuning count ( HacTpofixa ). A HacTpOKa is
simply a counting procedure, usually from one to five and
back again (1-2-3-4-5, 5-4-3-2-1) or one to ten and back
again (1-2-3-4-5-6-7-8-9-10, 10-9-8-7-6=5=4-3-2~1) .However,
the form of a tuning count may vary considerably, depending
upon the whim of the individual radio operator. The one-to-
five count and the one-to-ten count may be referred to as

a short count and a long count, respectively. In Russian,
the long,count may be referred to as a JIUTEIbBHas Or
NPOLONKUT eNIbHAA HacTpoiika . Also remember that Russians
when counting almost always use the word pa3 in place of
the number ogu#H , as for example: " pas3-IBa~TpPh..."

The purpose of a tuning count is to provide the operator at

the other radio station with a continuous stream of sound so
that he may tune in his receiver to the exact frequency for

optimum readability.

Due to the stereotyped nature of tuning counts, it is a
waste of time to transcribe them verbatim on your communica-
tions log. They are usually abbreviated to 1-5-1 or 1-10-1,
or a similar form. Such abbreviations should, however, be
enclosed in parentheses in your transcript. For example, if
you hear the following transmission:

"MockBa, £ Bdﬂra.' ﬂaﬁ HaCTDOAKY . Paa—gBa—szjquﬁpo—
IATH-TEeCTh—CEeMb=BOCEMb-EBATE-1€CATh, NeCATb-LeBATE-
BOCEMb~CEMb=1I€CTb-NATb-UeTHPe~TPU—~LBa~0IAH. Kak
ceffyac caHmuUTe?

you would transcribe it as follows:

TO FM TEXT

L i 2 t ]
Moc Boux JTaw ﬁaoTpozﬂy.(l—lo—l).HaR cefiyac caHmUTe?




POWER SOURCES

Radio equipment requires electric power. This power may
come from a variety of sources, such as power lines, dry
batteries, storage batteries, engine-driven generators, and
rectifiers. Each type has certain advantages and certain
limitations.

Power lines ( JHHMK BJIEKTPONEPelavud WUIM HUTA0IAEL CeTh )
Various values of alternating current (AC) ( HepeMEHHHE TOK)
and direct current (DC) ( HOCTOAHHHE TOK ) voltages can be
obtained from power lines and used as primary power sources.
Usually, power lines are available only in well developed
areas, i.e. close to cities or towns. In rural areas or
wilderness areas, radio stations are forced to rely on some
portable source of electric power. Because of the wide
variation in commercial power in various parts of the world,
and because of the special power requirements of certain
types of communication equipment, it is frequently necessary
to make changes in the available power by means of various
types of power converters.

Batteries Batteries can be used instead of powerlines or
generators, especially in movile operations.

Dry Batteries ( cyxas GaTapéﬁ ) Dry batteries are especial-
ly adapted tor use where small amounts of power are needed
and portability is required. Normally they are used to
supply power for field telephones, portable radio trans-
mitters and receivers and other portable equipment. They

are produced in various sizes and shapes, and in several
capacities and voltages, to accommodate this wide range of
uses.

Storage Batteries (axaymyzérop IV aKKYMYJIATOpPHAL Salapéﬂ)
Storage batteries provide a compact source of DC for opera-
tion of transportable (tactical) telephone exchanges and
various radio transmitters and receivers. They are also
used in vehicular ignition systems. Storage batteries must
be recharged periodically by connecting them to an external
power source, such as a generator or to the power lines,
via a charging device. Storage batteries are usually much
larger and heavier than dry batteries.




Engine-Driven Generators ( JABEraTelb - I'eHepaTop ) |
enerators are used to produce electricity when power lines
are not available, or as a backup in case power lines are
knocked out. Most generators are driven by a diesel or gas
engine. Generators may provide eitler AC or DC or ‘hoth and
can be adjusted within limits to produce the proper -amount
of current at the correct voltage. - | z R

Power supply ( 6x0x mHTaHma ) Each radio set and radio
station Eas as an integral part a power supply. This

power supply basically consists of an interface or converter
for one of the power sources mentioned above. The power

supply converts the external source to values of woltage

and current needed by the various internal ‘components of
the communications equipment. ! R
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ANTENNAS

Some form of antenna is necessary for radio transmitters and
receivers to operate properly (see Figure 7 ). An antenna
can both transmit and receive radio frequency energy. Some
radio equipment uses both a transmitting and a receiving
antenna, while most equipment uses one antenna for both
functions. The function of a transmitting antenna is to
convert the output power delivered by a radio transmitter
into an electromagnetic field that is radiated through
space. The receiving antenna makes the energy conversion in
the opposite direction. For maximum efficiency, an antenna
must be cut to the proper length, properly polarized and
oriented.

TYPES OF TRANSMITTING ANTENNAS
Figure 7
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Length In order for antennas 1o function proporly thgy
must be cut to the proper length. A certain mathematical
relationship must exist between the antenna and radio
signals of a given frequency. In the case of the common
quarter—-wave antenna, the length 1is calculated by determin-
ing the wave length of a given frequency and dividing it by
four.

Polarization ( ;Ojﬁpﬂséufﬁ ) ladio waves can be either
vertically or horizontally polarized. A vertical antenna
transmits or receives vertically polarized waves. 3f “the
transmitting antenna 1is vertical, the receiving antenna
should also be vertical. Similarly, radio waves transmitted
by a horizontal antenna can be received most clearly it the
receiving antenna is also horizontal (see Figures 8 & 9).
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Directional and omnidirectional antennas ( HallpaBJEHHLE X

HeHallpaBJleHHHe aHTeHHH )All antennas are either direction-
al or omnidirectional. Directional antennas respond well
only in one or two directions, off the front or back (see
Figures 10 & 11).

HALF WAVE ANTENNA

DIRECTIONAL ANTENNA

Figure 10

HAITPABIIEHHAA AHTEHHA

DIRECTIONAL ANTENNA
Figure 11
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Omnidirectional antennas respond equally well in all direc-
tions (see Figures 12 & 13). Generally, horizontal antennas
will be directional and vertical antennas will be omni-
directional, unless modified. When using directional
antennas for transmitting and receiving, the antennas must
be properly oriented towards each other (see Figure 13).

QUARTER WAVE ANTENNA

OMNIDIRECTIONAL ANTENNA

Figure-12
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ANTENNA ORIENTATION

. Figure 14

= = = i I L} 2

Transmission Lines ( xauHMA nepelauu uau guiep ) When the
Tadio transmitter and receiver are not directly connected
to the antenna, they must be connected via a transmission

line. Coaxial cable is usually used as a transmission line
(see Figure 7 o
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RADIO TRAFFIC

Radio Messages Messages are by far the most common form of
radio traffic. 1In Russian a message is called a pazuorpamma
or simply pazuo . It may also be abbreviated to PI' , or
even Pl (for pazuoxnenems - radio dispatch), or PIO .

Types of Messages Basically, messages may be either plain-
text (plain language) or encrypted.

a. Plaintext messages have the advantages of being
faster and easier to transmit, as well as being
‘readily understandable to the recipient. But due
to the fact that they may be intercepted by the
enemy, messages - especially important ones - are
usually encrypted.

b. Encrypted messages consist of groups of digits
(number messages) or letters (phonetic messages).
Occasionally a message may contain both number
groups and phonetic groups. Encrypted messages
are more cumbersome and more difficult to work
with, but do provide a higher degree of security
of information.

Preparing to Transmit and Receive Messages Once contact
has been established, one station may ask the other if he
has any messages to pass. Or a station may simply state
that he has a message. When a message is to be passed, the
station which is going to send the message will usually

ask the receiving station if he is ready to receive it. The
receiving station will either answer in the affirmative or
ask the transmitting station to wait a bit. If the sending
station should happen to be not quite ready to transmit, he
may ask the receiving station to stand by ( cxefuTs or
OHTEL Ha HpH&EMe ).
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The following exchange might typically precede the trans-
mission of a message:

TO FM TEXT

328 11% [lpuéu.

(111) 328 Ia, na. Uro mMéeTe maA MeHA? Ipu&M.

328 11 UMén pPAazuo. BH TOTOBH K IPUEMY?

111 328 la, x npuémy roros. Jasaii!

328 11 @ & [epezam ueépes 5 wmuyr.Bynbre Ha mpuéMel
Kak BH MeHA IOHAIH? IIpugm.

(1117 (328) | onwan Bac, moHax. CILEexy .
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COPYING MESSAGES

Messages drafted prior to transmittal follow a certain

format in order to facilitate handling. This is especially
true of encrypted (digital/phonetic) messages. The two

main parts of a message are the message heading (or preamble)
and the message text. In addition, the message format may
include a signature (or postamble) after the text.

Message Heading A message heading - in Russian 3aroJOBOK

- may consist of any or all of the following elements. Those
elements which are included and those which are omitted are
determined by the operating procedures of the transmitting
station, It is even possible - but highly unusual - that
the heading may be omitted from a message entirely.

1. Message Number Each station maintains a record of
outgoing messages, assigning successive numbers
(from 1 up) to each new message. A new number
series (beginning from 1) is initiated on a daily,
weekly, monthly, or yearly basis, depending on
volume. The message number provides for easy
reference to a specific message. The message
number is usually the first item in the heading,
and is often preceded by the word HOMep . Example:

"Homep 121."

2. Group Count The group count tells the recipient
of a message exactly how many groups of digits or:
letters there are supposed to be in the text of
that message. By checking the actual number of
groups received against the group count, the
recipient can immediately detect mistakes involving
missing or extra groups. The group count of a
message may often be identified by the word rpynn
(genitive plural of rpynna ), which will precede
or follow the group count number. Example:

"rpyon 278."

3. Date/Time Group Each message to be transmitted is
dated and timed by the transmitting station accord-
ing to when the message was given to it for pur-
poses of transmission. The date and time are
referred to as the date/tlme group. When given in
full, the date/time group will consist of the day,
month, year, and time of day. Numbers rather than
words are used for the months; the year is usually
designated by the last two digits only; the time
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is always a four-digit number based on the 24-
hour system. As an example, the 13th of October
1975 at 2:37 P.M. would appear as " 13-oro 10-oro
75-0ro 1437 ." (Remember that Russian uses
genitive case with dates).

A full date/time group is probably the exception
rather than the rule. Quite often the year is
omitted, frequently the month as well, and some-
times only the time remains - and even it can be
omitted at times.

The word BpeMsa is sometimes inserted into the
headlng as a "tag" (an identifying word like HOMED
and rpy above) in order to identify the follow-
ing number as the time. Example: "Bpéma 0928."

Precedence Obviously, some messages will contain
more important information than others. Therefore,
all messages are assigned a precedence, or order

of priority. This means that messages of greater
importance are given priority in transmission.
Sometimes, low precedence messages are even inter-
rupted during transmission in order to pass a high
precedence message.

In Soviet communications messages are assigned one

of five precedence. In order from lowest to
highest they are ofuxHOBéHHaZ  (routine), cpouHasd
(abbreviated CP ), BHeouepelHada (abbreviated

BH ), camoa8r (abbreviated CMI ), and BO3ZyX
(abbreviated B3], ). Note that the adjectival

precedences ( OGM%HOBéPHdH, cpdquaa, EHeOLepeﬂHéw,
besides being found in feminine modifying paiuo-
PDdMMa , can also be found with neuter endings
modlfylng the word D&Lmo , which is a shortened
form of pazumorpamua .

The precedence may be given by simply statlng the
category title ( cawmoxsrT, BHeouepenHad etc.) or
by stating the abbreviation (CP, BH ete.). 1If
the abbreviation is used, it will usually be
passed using phonetics. In other words,CP would
be passed as "Cem&x Poman y® BH° as "BﬂaﬂHMHp
Hugoaa#t ," etc.

The tag word cepua (precedence) is sometimes used
in the heading. Example: "CepHH cpoqﬂaﬂ.” The
precedence may often be omitted from the heading.
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5. Addressee Each message will be intended for a
specific station(s), office(s), or person(s). In
order to ensure that the message reaches the right
place or person, an addressee designation is often
inserted in the message preamble. This designation

may take various forms. Sometimes the addressee

is given in plain language, sometimes callsigns

are used, and sometimes numbers are used to repre-
sent the job (i.e., commander, chief cook, mechanic,
etc.) for whom the message is intended.

Since the message is going 'to' someone, the
addressee is usuglly given in the dative case.
Examples: KOMaHIUDY POTH (plain language),
OPUIIUAHTY (callsign), 008-owmy (number).

As with other parts of the preamble, the addressee
is often omitted.

6. Other Items The various parts of the preamble,
are often separated by the word paszex , which
is represented in English by a slash mark (/). The
phrase Goabwo# pasgex , which is represented by
a double slash mark (//), may also be encountered;
if used, it serves to separate major parts of the
message, as for example the preamble from the text.

It cannot be stressed strongly enough that the above explana-
tion is only a guide. Any of the items mentioned may be
deleted, according to either the particular operating pro-
cedures of a specific net or the mood of the individual radio
operator. Indeed, items other than those mentioned above

may be added to the preamble.

It should also be stressed that you should not rely too much
on tags (the words momep , rpyon , etc.) to identify the
various parts of the preamble for you. These words can be
and often are omitted, leaving then simply a series of
numbers, which must be figured out by other means than tag
words.

Message Text Encrypted messages consist of either letter
or number groups, or a combination of both. In numerical
messages the groups may be of varying length. In phonetic
(letter) messages the groups are usually of uniform length,
usually five letters per group.
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In phonetic messages, groups are easily differentiated. But
number messages can sometimes be confusing, due to the fact
that groups longer than 3 digits are broken down into
dinomes and/or trinomes by the operator when he is trans-
mitting the message. For example, the only sure way to, tell
if the numbers " mecTLCOT TPUHELINATH IBeCTH IABanuaTbk OLUH "
should be written as one group (613221) or two groups

(613 221) is by the length of the pause between the two
trinomes. This may seem difficult to you at first, but with
experience it will become easier. Generally, a safe rule to
follow when unsure is to write it as one group, because
pauses between message groups are usually quite distinct.

In radio communications, specific length groups are normally
passed in a standard format. For two and three digit groups,
the speaker simply reads the group as one number:

i i [}
21 - IBaznaTk OLUH 132 - CTo TpuAuarth LBa
55 - IlaTenecAT HOATH 231 - lIBecTu TPUILATH OILUH

However, groups longer than three digits are passed as com-
binations of dinomes (two digit numbers) and trinomes (three
digit numbers) as follows:

Four digit numbers are passed as two dinomes with
little or no pause between the dinomes:

= i U {
4135 - COpOK OILMH TPUILLATH IATH

1f this were two separate two digit groups there would
be a distinct pause between the dinomes.

Five digit numbers are passed as a dinome and a
trinome with little or no pause between the dinome
and trinome:

i i 'y ¢ L

51244 - TlaThiecAT OILUH IBECTHU COPOK UETHIPE

A two digit group followed by a three digit group
would be separated by a distinct pause. (NOTE: a
five digit group is almost never passed as a trinome
followed by a dinome.)

Six digit numbers are passed as two trinomes with
little or no pause between the trinomes:

‘ ’

619427 - llecThcOT NeBATHaLIATL yeThHpecTa ILBalllaTh CeMb

If this were two separate three digit groups there
would be a distinct pause between the trinomes.
(NOTE: six digit groups, although rarely, may be
encountered being passed as three dinomes. Again
there is little or no pause between the dinomes.
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Radio operators are well-known for using shortcuts whenever
possible, and messages present no exception, When presented
with a group in which two or more letters or numbers are the
same, the operator's natural tendency is to pronounce them
using as few syllables as possible. For example, the group

" BBBHH " will often be pronounced as " Tpu BOpMC IBa
Hukomait ", the group " CCCCC " as " maATh Ceméun ", the
group " MTYXX " as "Muxann TarbAna YabsAHa 1Ba Xaputon ",

and so on. Note that in the case of phonetics, there is
normally no declension. For example, you would probably
hear the group " AAAAA " pronounced as " naAT: AHHa "

rather than the grammatically correct form " maTe AHH ',

Number groups are treated in a similar manner. Numerical
nouns are usually used in this case. For example, the

group " 66666 ' might be pronounced as " NIATH WECTEPOK ",
the group " 55655 ' as ™ yeTHpe NATEDRU nerandisg=on.— 1t
the message consists of groups of uniform length, you might
also hear something like ' rpynna eIllHUI Y (literally,

"a group of ones"). This means that in a message consisting
entirely of, let's say, five-digit groups, this particular
group would be " 11111 "; if the message consists of six-
digit groups, it would look like ™ 111111 ", and so on.

When confronted with such shortcuts as noted above,remember
to write them down on your transcript as groups of letters
or numbers. There is normally no need to write out the
words. For example, if you hear " naTe PoMar " write it
down as the phonetic group " PPPPP " rather than writing
out the words " naTe Poman " or writing down the form ‘Copn
similarly, if you hear the phrase " ueThipe Hynd " transcribe
it as the number group " O0O00 " rather than writing out

the words.

Radio operators frequently make mistakes when reading off
messages. If the operator catches his mistake at the

moment he makes it, he will make an on-the-spot correction,
Such corrections Wlll normally be prefaced by the word

" OTCTABUTE M (meaning "hold it", "stop", Uwait").' Then the
letter, number, or group in questlon will be repeated in
it's correct form.

Message Signature A message may or may not be signed by
the originator. If a message does contain a signature, it
will be along the same lines as the addressee; that is, it
may be given in plain language, by means of covernames or
callsigns, or by means of numbers representing a job title.
Although the signature usually follows the message text, it
is possible that it may be included in the pregmble.
Examples: "ogmucal HAUAJH HAK CBHBﬂ " "Or Mmoero 75-oro.’
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MESSAGE RECEIPTING

After a message has been transmitted and copied, it must be
receipted for. A receipt guarantees the transmitting station
that his message has been copied without error. Therefore,
before the receiving station can give a receipt, he must be
absolutely certain that his copy is 100% in agreement with
the original message. To ensure accuracy, the copy 1is
usually either proofread or spot-checked.

Proofreading Right after a message has been transmitted,
the sending station may ask the recipient to "proofread".

In radio communications this means to read back the entire
message aloud, so that the sender can check it against the
original for accuracy. This type of check is normally only
used with very short messages or perhaps with very important
messages.

Repeats If the recipient is not certain that he has copied
every group accurately, he will spot-check those groups he
is unsure of by asking the sender to repeat the groups in
question. Groups are usually identified by their numerical
order in the message. For example, if the receiver said

n [loBTopu MHe 31-y®© , 32-yo ,u 46-y0 ," he would be ask-
ing that the 31st, 32nd, and 46th groups be repeated.
(Remember that the Russian word for group is Tpymnia T s
the recipient happened to miss a whole series of groups for
some reason, he will ask the sender to repeat the whole
series. For example, he may say, " lloBTOop: C 48-oft mo 65-0#"
(Repeat from the 48th up to the 65th group).

Normally, the sending station will transmit the entire
message and then ask the receiving station(s) if any groups
need to be repeated. Often, however,especially 171 "the case
of long messages, the sending operator will break up the
message after every so many groups (say, 20 or 40) with a
check of readability. The receiving station(s) may then
ask for group repeats at that time. This type of check
reduces the possibility of long segments of the message
being missed.

Receipting Once the recipient is sure his copy is complete
and accurate, he gives a verbal receipt. This usually
consists of a simple statement such as " ad KBUTaHIUDL"

(I give a receipt) or "Iloarsepxzan " (I acknowledge).Every
designated recepient of a message must receipt for that
message.
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MESSAGE ROUTING

Multiple Addressee A message may be intended for only one
station. However, if it is intended for more than one
station, the sending station must establish contact with all
of them. The transmitting station may call each station by
name (that is, by callsign), but if a message is addressed
to all the stations of a net, the sending station may say

" Pammo ILiA Bcex M (The message is for everyone) or "Pazmuo
KacaeTca Beex " (The message concerns everyone). If the
message is intended for all stations except one or two, the
sender may mention them by name, as for example " Pazuo
KacaeIcsda BCeX C HCKJIWUYeHHEeM 036-0ro u 708-oro " (The
message concerns everyone with the exception of (stations)
536 and 708).

Relaying Messages Sometimes a message may be intended for
a station with whom the originating station does not have
direct contact. 1In this case, the originating station may
ask an intermediary station - one which has contact with
both the stations in question - to relay the message to its
intended recipient. The relaying station will then copy
down the message - if he has not done so already - and
retransmit it to the intended addressee.
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SIGN DOWN

Once all messages have been passed, stations normally sign
down and turn off their radio sets until their next scheduled
contact time. Schedules determine what time radio stations
are to switch on for contact.

Hour and Half-hour Schedules Depending on the volume and
Trequency of messages to be transmitted, stations may decide
to contact each other every hour or every half-hour. If
there happen to be no messages to transmit at that time,
then the contact serves as simply a communications check

( mposépxa cBssu ). If hourly or half-hourly contacts
prove to be too frequent for the volume of traffic, stations
may use fixed schedules.

Fixed Schedules These schedules are set up in advance on a
daily, weckly, monthly or yearly basis, and specify the
exact times during each day when stations are to make contact.
Fixed schedules can be altered to a certain degree, according
to the needs of individual stations or nets.

Flexible Scheduling This type of scheduling could be called
Tschedule-as-you—go'. During each transmission, just before
signing down, stations decide among themselves on the next
contact time.

Standing By If an operator has more than one message to
Transmit or expects to be given another message to send
prior to the next scheduled contact time, he may ask the
intended recipient(s) to keep their sets on and stand by
for the next message rather than signing down until the
next scheduled contact time. The verb cxeaurs (to stand
by) is normally used during this procedure.
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CHANGING FREQUENCY

Radio stations are assigned an operating frequency (paﬁoqaﬂ
anTOTa ) and one or more alternate frequencies ( 3amacHadg
yacrtora ). If communications are poor on the operating
frequency and tuning does not help, stations will by mutual
agreement and with the permission of the control station
change to the alternate frequency.

Radio waves are measured in two ways. When expressed as
a frequency, radio waves are measured in "hertz'". When
expressed as a wavelength, radio waves are measured in
Ymeterst,

Radio Frequency ( pagmouacrtora ). The frequency of a

radio wave 1s the number of complete oscillations (cycles)
that occur in one second. Frequencies are expressed in
"hertz" ( repy ), in honor of Heinrich Hertz the German
physicist. One hertz is equal to one complete oscillation
(cycle) per second. (See Figure 15 ) Since radlo frequen-
cies are quite high the terms kilohertz ( kurorepnm ) (1000
hertz), megahertz ( merarepy ) (1,000,000 hertz), and
gigahertz ( rurarepm ) (1,000,000,000 hertz) are commonly
used.

1 2 K|
Cycle Cycle Cycle
1 Second

3 Hertz

Figure 15
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Wave Length ( pgauua gosus ) The length of a radio wave

is the distance traveled by the wave in the period of time
required to complete one oscillation (cycle). Each complete
cycle of the wave is one wavelength and is expressed in
meters. This wave length may be measured from the start of
one wave to the start of the next wave, or from the crest

of one wave to the crest of the next wave. In either case
the distance is the same. (See Figure 16 )

WAVELENGTH OF A RADIO WAVE

Figure 16

The following relationship exists between frequency and
wave length. The longer the time of one cycle the longer
the wave length and the lower the frequency. The shorter
the time of one cycle, the shorter the wavelength and the
higher the frequency. Figure 17 compares the wavelength
of a 2 MHz wave with that of a 10 MHz wave.
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Figure 17
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CHANGING FREQUENCY

Radio stations are assigned an operating frequency (paﬁoqaﬁ
qaCTOTa ) and one or more alternate frequencies ( 3anacHas
ygerora ). If communications are poor on the operating
frequency and tuning does not help, stations will by mutual
agreement and with the permission of the control station
change to the alternate frequency.

Radio waves are measured in two ways. When expressed as
a frequency, radio waves are measured in "hertz". When
expressed as a wavelength, radio waves are measured in
"meters'".

Radio Frequency ( pajguodacTora ). The frequency of a

radio wave 1s the number of complete oscillations (cycles)
that occur in one second. Frequencies are expressed in
"hertz" ( repm ), in honor of Heinrich Hertz the German
physicist. One hertz is equal to one complete oscillation
(cycle) per second. (See Figure 15 ) Since radio frequen-
cies are quite high the terms kilohertz ( Knnorepm ) (1000
hertz), megahertz (Merarepu ) (1,000,000 hertz), and
gigahertz ( pnrarepu ; ‘o B OOD,OO0,000 hertz) are commonly
used.
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Wave Length ( ﬂﬂﬁﬂé pogm ) The length of a radio wave

is the distance traveled by the wave in the period of time
required to complete one oscillation (cycle). Each complete
cycle of the wave is one wavelength and is expressed in
meters. This wave length may be measured from the start of
one wave to the start of the next wave, or from the crest

of one wave to the crest of the next wave. In either case
the distance is the same. (See Figure 16 )

WAVELENGTH OF A RADIO WAVE

Figure 16

The following relationship exists between frequency and
wave length. The longer the time of one cycle the longer
the wave length and the lower the frequency. The shorter
the time of one cycle, the shorter the wavelength and the
higher the frequency. Figure 17 compares the wavelength
of a 2 MHz wave with that of a 10 MHz wave.
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Radio Frequency Spectrum. Radio equipment is designed to
operate in different parts of the radio frequency spectrum.
Most tactical radio sets operate within the 1.5 MHz to 400
MHz portion of the frequency spectrum. Radio frequencies
are divided into groups or bands of frequencies for con-
venience of study and reference. Appendix A shows the
entire frequency spectrum in both Russian and English.

Frequency Bands ( npuamason paEHOqaCTdT I The Fad40
frequency spectrum is divided into a number of segments
called frequency bands. Each band is reserved for a
specific use or uses. For example, in the U.S. the band of
frequencies from 535 kHz through 1605 kHz is known as the
standard AM broadcast band and the band 88-108 MHz is known
as the FM broadcast band.

Channels ( (paﬂuo) RaHéﬂ ) Frequency bands can be further
divided into channels. For example, the standard AM broad-
cast band 535-1650 kHz is divided into 106 channels, each

of which is 10 kHz wide. Each channel is designated by its
center frequency. The channel designated 540 kHz extends
from 535-545 kHz. FM broadcasting stations are authorized
for operation on 100 allocated channels, each 200 kHz wide.
These channels are numbered consecutively from channel No.
201 on 88.1 MHz to No. 300 on 107.9 MHz. On some radio
equipment, the channels are preset to designated frequencies
(as on a TV set), and are referred to by number, e.g.Channel
L, Channel=2 ., Channel 3. etc. Figure 18 shows the channels
assigned to an Air Force radio set and their numbering.

The radio frequency can also be set manually without using the preset frequencies. There
are four manual frequency-selector knobs which the pilot uses to manually select a radio
frequency.

MANUAL FREQUENCY-
SELECTOR KNOBS

If a pilot does not have a preset frequency of 121.3, he can manually select it by turning the
manual frequency-selector knobs, so that he can read 121.3 on the small windows on top of the
selector knobs.
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Wave Bands (zamasoH pajuoBoaH ) Frequency bands may also
be referred to by wavelength. This is especially common in
the Amateur Radio Bands and the International Broadcasting
Bands. The following chart shows how these bands are
allocated for international broadcasting.

WAVELENGTH FREQUENCY

Meter Band MHz Band kHz Band
49 6 5950 - 6200
41 74 F1O0F =7 300
31 9 9500 = 9775
25 11 117007 = 11975
19 15 15100 = 15450
16 17 17700 - 17900
13 21 21450 = 21750

Shortwave Radio ( KOpOTKOBOﬂHéBaH panuocaﬁab ) In the

early days of radio, the radio frequency spectrum was

simply divided into four categories: Long Wave, Medium Wave,
Short Wave, and Ultrashort Wave. With increased crowding of
the airwaves and newer, more sophisticated equipment, it
became necessary and possible to use frequencies below Long
Wave and above Ultrashort Wave. The original four categories
were replaced by a more scientific system which is shown in
Appendix A. The original four categories are roughly compar-
able to four of the new categories, but are not directly
interchangable.

Long Waves ( ZJUHHME BOJHH ) - Low Frequency (LF)
Medium Waves ( cpefHHHEe BOJHH ) - Medium Frequency (MF)
Short Waves ( Kopdmxue BONIHH - KB) - High Frequency (HF)

Ultrashort Waves(yﬁthaRopdmxue BONHH — YHKB) - Very High
Frequency (VHF)
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WIRE COMMUNICATIONS

Wire Communications . ( M;ogd;ﬁaﬂ cBAZBL ) Most radio stations
Use a field telephone system to supplement or back up radio
communications. The simplest such system would consist of
two field telephones connected by temporary telephone lines.
These lines may be suspended from supports, buried, or laid
on the surface of the ground. Wire communications are
commonly referred to as "landline" ( npdaon 0= These
landline circuits provide a separate mode of communications
when radio equipment is tied up, malfunctioning or under-
going repairs. The usual range of a field phone without

any amplifier is 2 - 20 miles. Although communications
deteriorate after about 5 miles (see Figures 19 & 20 i

i

TEJIE®OHHBIA ATMTAPAT
TELEPHONE SET

Figure 19

T APHUATYPA
TELEPHONE SET (HANDSET-HEADSET)

Figure 20
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Subscriber ( aGouenr ) Anyone having telephone equipment
installed at his location is referred to as a subscriber,
In general, anyone who subscribes to (is a user of) a
communications system is called a subscriber.

Switchboard ( KommyTaTop ) When it is necessary for a
station to maintain field telephone contact with more than
one subscriber, a switchboard is installed at a convenient
central location to handle the additional circuits required
for each separate subscriber., (See Figures 21 - 25 ).

'
ﬁﬁﬁﬁﬁ VT ATOP
]ukz’ YUVEY LA L

SWITLHBOARD
Figure 21

2 SWITCHBOARDS STACKED

Figure 22
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FRONT
COVER

OPERATOR'S
HANDSET - HEADSET
SWITCH

BATTERY
CASE

OPERATOR'S ([ )puyTypA )
HANDSET- e e S

: HEADSET 5
g ;llik’,._waﬁﬁﬁ _ =

MANUAL TELEPHONE SWITCHBOARD

Figure 23



i
KOMMY TATOP

SWITCHBOARD

Figure 24



F=s ]

— " g

-

MANUAL TELEPHONE CENTRAL OFFICE

Figure 25
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STATION OPERATION

Station Personnel Larger radio stations are manned by
stations crews ( 3T{M_HCL&{ “r—HlVO\.,TdHITVT/T ) and mandged by a
station chief (HaqaﬂbHﬂﬁ paluoOCTaHIMA ) or crew chief
( HAUAIbHUK DKHUII&KA ). The next ranking person at the
station is the senior radiotelephone operator ( cTapmui
paﬂHOTeIeQOHHCI ). When a radio station operates long
hours or around the clock, station personnel are usually
divided into shifts or trlcks ( cména ). For example, a
24-hour operdtlon might be split into three 8- hour shifts.
Each shift is run by a shift chief ( HAUSJIDHUK CME Hb Ja

- - ! ¥
Communication Centers ( ysex cBsgsu ) A communication
center 1s a facility responsible for the reception, trans-
mission and delivery of messages. It may include radio

stations, radio relay stations, telegraph stations, tele-
phone stations, switchboards and other communications
¥acilities: Communlcatlonb centers may be fixed

£, eTauMuHaPHH/ y3el cBdsu ) or mobile ( noxBUKHOM
ysex cBAsum ). (See Figure 2¢ - 31 ¥
i PrNTE A TT lr._ g
'ﬂﬁHEﬂEIh' JIbHEH KOMAHIIIP IIOJIKA

; /‘\ui’*ll‘] J E [

HAYAJIBHVK [ITABA

nonﬂiﬂ P TAHKOROM
u TH ) e
PAIIVIOCTAHITUSA

TYPE EMPLOYMENT OF RADIO-WIRE INTEGRATION SYSTEM

Figure 26
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COMMUNICATIONS VAN (INTERIOR)

Figure 2
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COMMUNICATIONS VAN (INTERIOR)
Figure 28
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COMMUNICATIONS VAN (INTERIOR)

Figure 29
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ATITTAPATHAA MANHA CBA3U
COMMUNICATIONS VAN

Figure 30

ATITIAPATHAS MAIVHA CBA3U

COMMUNICATIONS VAN
Figure 31
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Training ( o6yuenue ) Military communications
units go on frequent training missions in the field to
ensure that they can set up ( pa3BEPTHBATH / pasBepHYTH
operate their radio stations and tear down ( CBémeBaTb/

cBepHyTh ) for relocation under a wide variety of condi-
tions. '
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AIR FORCE COMMUNICATIONS

At the beginning of the development of aviation, contact
between the aircraft and the ground was on short wave

( Koporkue Boxmer (KB) ), or high frequency (HF). However,
HF had several characteristics which made it a less than
perfect means of communications for aircraft. For example,
it depended on the condition and height of the ionospheric
layer of the atmosphere for reflection of signals back to
earth. This was complicated by the fact that this layer
changes depending upon the time of day, solar activity and
a number of other factors.

In organizing communications between the ground stations
and aircraft, and between ground stations, all of these
factors had to be taken into consideration in selecting

the frequencies to be used at various times of the day.
During contact between aircraft and ground station, the
length of the radio link is constantly changing. Besides
that, the users of this frequency range were constantly
experiencing interference introduced by other radio stations,
often distant from the point of reception, and by atmos-
pheric interference. However, with the introduction of the
gas turbine engine, aircraft were able to fly at higher
altitudes. With this increase in altitude, it was possible
to change to the very high frequency (VHF) ( YIBTPaKOpOTKLE
BosrHH (YKB) ) range for control of aircraft movements.

Radio contact on VHF solved many of the problems encountered
on HF: (1) VHF does not depend on the condition and height
of the ionospheric layer of the atmosphere; (2) it is
possible to use VHF day and night, winter and summer with-
out changing frequency; (3) with VHF, there is almost no
atmospheric interference; (4) VHF allows for receiving a
high degree of directional reception and transmission;

(5) VHF allows a radio station to use the power of the
transmitter to decrease the interference for reception; and
(6) VHF permits a simple and more compact antenna structure
and other apparatus - especially important when installing
it on an aircraft.

The electromagnetic energy of the VHF range is straight

line or line-of-sight, and the distance of communications

on VHF is practically dependent on line of sight between

the sender and the receiver since there is little refraction,
or curvature, of the signal over the earth's surface.Commun-
ications between an aircraft and the ground will depend on
the height of the ground station's antenna and the height

of the aircraft. (See Figures 32 & 33 ).
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Piston aircraft fly at relatively low altitudes and, there-
fore, the distance of the radio link on VHF between them
and the ground station is considerably reduced, and often
communications can not be maintained for the entire flight
to another airfield. For this reason, piston aircraft
still use HF in addition to VHF. HF is also used by gas
turbine aircraft when the distance between neighboring
flight control points along the flight route can not be
covered by VHF (for example, transoceanic flight).

The transition to high altitude gas turbine, and later

jet, engine aircraft allowed basic flight directions to be
carried out on VHF which sharply increased the quantity and
clarity of communications. As a result of this, fighter/
interceptor aircraft, which have a limited flight range,
usually use VHF. On the other hand, tactical/light bombers,
medium and heavy bombers and transports usually use both

HF and VHF.

\ﬁ" RECEPTION
NO RECEPTION S E S

LINE-OF-SIGHT TRANSMISSION<

Anything between the aircraft and radio station will prevent UHF radio communication. Even
a building between a parked aircraft and the control tower can prevent radio communication.

Figure 33
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NAVAL COMMUNICATIONS

Fleet Broadcasts There are three ways in which radio
traftic 1s sent to the fléet:

Broadcast
Intercept
Receipt

Broadcast and intercept are "do not answer" methods, while
the receipt, as its name implies, requires a receipt from
the addressee.

Almost all fleet traffic is handled by the broadcast method.

By the intercept method, a shore station transmits messages
to another shore station which repeats them back. Ships
intercept and copy all traffic.

Visual Communications (Bﬂsyéﬂbﬂo ) Visual communications
are generally the preferred means for communicating at short
ranges, weather conditions permitting. Visual signaling
systems include semaphore, flaghoist, and flashing light.

Semaphore ( cemadop ) Semaphore is a communications
medium by which a man signals with two hand flags.

Flaghoist ( @ﬂamHHH cursanx ) In parallel with the semaphore
system, the fleet uses signal flags. For flag signaling the
followzng are used: A Naval three flag code ( TpexdmaxHuil
CBOJ, BOEHHO- MOpORHX CHUI'HAJIOB ), a signal code book

( mmdnounasg CUrHAJbHAA KHAra ) and other code signals.

The signal code book ( [ICK ) was designed for communications
between Naval ships and boats, for communications between
boats, and for communications w1th the observation and
communication posts ( HUC-maGaogemue # cesisu ) ashore. For
communications with foreign ships and vessels of the Sov1et
merchant fleet the international signal code (MemxyHapogHmm
CBOJ CHTHAJIOB ) is used.

These codes remarkably simplify and facilitate visual flag
communications. For example, in order to send the phrase
"You are standing into danger" (Kypc BeI8T K ONACHOCTH )
using the 51gnal code book it is necessary to raise only the
flag "B"( Béaz ). The flag signal ( QuéxHu#i  CHTI'HAX)

can consist of one or several flag combinations. Signal
combinations can be one flag, two flag, or three flag.
(OﬂHO@ﬂamHHH, ﬂByX@HaEHHH, Tpex@namHHH )
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SEQUENCE OF COMMANDS :
e R 1-10 TIOJIOBUHMI

AT AT AT A ;
e T oo U oo 2-/10 MECTA
'
L)

T S
e T S T e e e

N e T
S NG A

S oo 3-[10JI0U
s e e e

S e Y
S T

—

Figure 34
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When a flaghoist is run only about 2/3 of the way, the |,
hoist is said to be '"dipped" or "at the dip" ( IO IOJOBHHH ).
This equates to "I will order execution of this signal".

When the flaghoist is run all the way up, the hoist is said
to be close up ( jgo mecTta ). This equates to "Stand by to
execute'. When a hoist is lowered all the way, it is said
to be "hauled down"™ or "Yexecuted" (ﬂDHDH, UCIIONHUI ). The
moment of hauling down is the moment of execution of the

signal. (See Figure 34 )

The table of the Naval Signal Code contains 32 letters,

17 special and 10 numeral flags. For passing any command,
order, report, or information there is a corresponding text
in the signal code book, and next to it the flag combinations.
One has only to take the flag combinations and raise them
on the halyard. The receiving ship has only to look up the
flag combinations in its code book.

In good visibility the range of flag communications 1is 4-5
miles,

Flashing Light ( cBerT, GBETDEdﬁ, HPGHéETDp) Flashing
Iight is a visual telegraphic system that utilizes visible
or infared light beams,

Sound Communications ( BByHDBéH CBA3EL, aayﬂunmﬂﬂdﬂﬂaﬂ CBA3L )
Sound communications sytems include whistles, sirens, bells
and acoustics. The first three are used by ships for trans-
mitting emergency warning signals, and navigational signals.

Provision is made 1n many sonar eqU1pments to permit their
use for communications ( 3BYKONOILBOIZHAA CBA3L ).
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TACTICAL RADIOTELEPHONE COMMUNICATIONS

Tactical radiotelephone communications in all branches of

the Armed Forces, are characterized by short commands,
signals and concise reports. Examples of tactical radio-
telephone communications are the communications conducted
between aircraft and between aircraft and ground controllers,
communications between combat vehicles such as tanks, commun-
ications between ships, communications between various units
during the conduct of combat operations or simulated combat
operations in training. Tactical radiotelephone communica-
tions usually consist of stock phrases or formated plaintext
or encrypted exchanges. Many times instead of a radiotele-
phone operator the unit commander, vehicle or tank commander,
or aircraft commander will operate the radioset when giving
commands or receiving reports.

Since each branch's signal operating procedures and tactical
use of radiotelephone are somewhat different and the tactical
situations differ considerably among the branches and arms,
the following simulated communications exercises will be
specific in content.

TACTICAL AIR FORCE COMMUNICATIONS

Figure 35



REMOTE CONTROL OPERATION

Figure 36
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FIELD APPLICATIONS OF RADIO

=T j—

Figure 37
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NAVAL COMMUNICATIONS AND ELECTRONIC TRANSMISSION (SONAR/RADAR)

Figure 38




CONTROLLER GIVING A COUNT

AIR FORCE COMMUNICATIONS

Eigire 59
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? | P i i
Riaccuduxamua pafuovacToT U PajfUOBOJH ¥ COKpalleHHOEe HauMeHOBaHHE

o L
JuanasoH PajuouacTor IHanasoH pafuoBONH
HaUMeHOBaHUE LUAas0Ha HaUMEeHOBaHWe LUANa30Ha
el IapallelbHHi TepMUH rpaﬂﬂum : ) : r'apa HAIH
OCHOBHO# TepMHH |} - nuanasOHa, OCHOBHOY TepMHH apaJlle b Hel IualasOHa
MOJHOE TEePMUH
HauMeHOBa HUE i
1-# ﬂﬂanasdﬂ 4aCcTOoT Hpéﬁﬂe HUBKHME YaCTOTH KHY 3 =30 r1x l—ﬁ'ﬂﬂanaaéﬂ BOJH ﬂexameramempdﬂme Eéﬂﬂm 100 =10 M
O—#i IHANasz0H YacTOT GEepKHﬁBHHe YaCTOTH CHY 30-300r1 Z—ﬁ'ﬂﬂaﬂaaéﬂ BOJH MeraMETdeHe BOJIHH 10 =1 Mwm
3-#i nmanaszown YacTOT HH@paHﬁSHHe YaCcTOTH MHY 0,3 =3 Krug | 3-# ﬂﬁanaséﬂ BOJIH TEHTDHHHDMETPSBHE BOJIHE 1000=100xKM
A- i puamasOH YaCTOT quﬂﬁ HUBKHE YacTOTH IDHH 3 -30 Kry | 4-# guanasoH BOJH MHpHaMETPSBHe BOJIHH 100 -10 M
5- % guanasds wacTor | HHBKHE UYACTOTH EIPI F 30-300Krn | 5-# IuamasoH BOJH KuioMeTpOBHE BOJLHEL 10 -1 kM
6-# IMaIa3OH UaCTOT CpéﬂHHE YaCTOTH o 0,3 -3 Mrx | 6-# guama3oH BOJH TEHTDMETPSEHE 50THI 1 -0,1xm
7-# IWana3oH YaACTOT BHCOKHE YacTOTH | BY 3 =30 Mro | 7-# muana30H BOJH EEHaMETPSBHe Béﬂﬂﬂ 100 =10 wm
8- # muamas’OH YaCTOT O4eHb BHCOKHE UaCTOTH OBY 30-300Mrr | 8- # guamasoH BOJH MeTpoBHE B O HEH 10 -1
9- xHaHaSSH 4aCTOT Fﬂhmpaﬂmﬁéﬂﬂe 4aCTOTH yBY 0;3=3: T1'n19=-H ﬂHaHaBéH BOJH ﬂeuHMETpéﬂme BOJIHE 1 =0,1m
10- i guamasoH 4acTOT | CBEpPXBHCOKHE UACTOTH CBY 3 -30 I'rg |10-# zuamasoH BOJH CaHTUMETPOBHE BOJIHEL 10 -1 cwm
N-# ﬁﬂaﬂaaéﬂ 4acTOoT Hpéﬁﬂe BHCOKHE YaCTOTH KBY 30—BOOPPH 11— % ﬂﬂanaaéﬂ BOJIH ML IEMe T PO BHE EdHHH | 10 -1 wMMm
lz—ﬁIﬂHaHaBdH YaCTOT PHHEpEHGéHHe qacmémm ['BY 0,3 =3 Trog |12-% ﬂH&H&BéH BOJH ﬂeuHMHﬂﬂHMETpéﬁme BOJIHH k 1 -=-0,1lumwm
B ! il
Hpﬂmeqéﬂﬂﬂ: & ﬂﬂaﬂaaoﬂﬂ paﬂManCTDT BEﬂmqémT Hanﬁ@ﬂhmym qacTDTy 1 HcEﬂmanT HaHMEHbmym.

2. JMama30HH PaIUOBOJH BKINYAKNT HAUMEHBUYO LIMHY BOJHH M HCKINYAKNT HAUGOJIBIYO.
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CLASSIFICATION OF

RADIO FREQUENCIES !/

Radio Frequency Spectrum

Band Designator Band
Limits

Band Number Complete Designator Abrv. I
1 - - - - - 3 -30 Hz
2 Extremely Low Frequency ELF 30-300 Hz
3 Voice Frequency VF 053 =3 kHz
4 Very Low Frequency VLF 3 =30 KkHz
5 Low Frequency LP 30-300 kHz
6 Medium Frequency MF 0.3 =3 MHz
7 High Frequency HF 3 =30 MHz
8 Very High Frequency VHF 30-300 MHz
9 Ultra High Frequency UHF 0.3 -3 GHz
10 Super High Frequency SHF 3 =30 GHz
11 Extremely High Frequency |EHF 30-300 GHz
12 - - - - -10.3 =3 THz

PE - — "DEDIL Hz hertg

KTl - KHJIOTepI| kHz kilohe

Mrn - Merarepr MHz Megahe

I'rmp - T'urarepn GHz Gigahe

Trg - Teparepn THz - Terahe

Mv -~ Merawmerp Mm Megame

M = NePp. m meter

CM - CaHTHUMETD cm centin

MM - MUJJIUMETD mm millin

66



ATION OF

RADIO FREQUENCIES AND RADIO WAVES

—

Radio Wave Spectrum

Band Band Designator Band
Limits Limits
Abrv. Band Number Metric Designator
- - 3 =30 Hz 1 Decamegametric Waves 100 =10 Mm
ELF 30-300 Hz 2 Megametric Waves 10 =1 Mm
VF O35 =3 kHz 3 Hectokilometric Waves 1000-100Km
VLF 3 =30 KkHz + Myriametric Waves 100 =10 Km
LF 30-300 kHz 5 Kilometric Waves 10 =1 Km
MF 0.3 =3 MHz 6 Hectometric Waves 1 -0.1Km
HF 3 =30 MHz 7 Decametric Waves 100 =10 m
VHF 30-300 MHz 8 Metric Waves 10 =1+"-m
UHF 0.3 =3 GHz 9 Decimetric Waves 1 -0.1m
SHF 3 =30 GHz 10 Centimetric Waves 10 =1 cm
EHF 30-300 GHz i - Millimetric Waves 10 =1 mm
S S e e THz 12 Decimillimetric Waves 1 =0.1lmm
Tepr, Hz hertz
KUJIOTepI kHz kilohertz
Merarepn MHz Megahertz
Turareprn GHz Gigahertz
Teparépu THz - Terahertz
MerawmeTp Mm Megameter
- METp : m meter
~ C2HTHMETP cm centimeter
- MUJJIUMETP mm millimeter
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89

SOILSTYTLOVIVHO NOISSIWSNVUL Jd

Range (Note) Power Antenna
Band Day Night Required Length

VLF Long Long Extremely High Very Long
LF Long Long Very High Long
MF Medium Long High to Medium Long
HF Short Medium to Medium Medium
(3-10 MHz) Long
HF Long Short Low Short
(10-30 MHz)
VHF Short Short Low Very Short
UHF Line-of-Sight Short Low Very Short
SHF Line-of-Sight csan Low Very Short
EHF Line-of-Sight -—== Low Very Short
UHF & SHF Short Short High Very Short
Troposcatter
NOTE: Long Range Over 1, 500 miles

Medium Range

Short Range

Line-of-Sight

200 to 1, 500 miles

Under 200 miles

Under 50 miles
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RUSSIAN ALPHABET IN BLOCK LETTERS

In the following examples of block printed cyrillic
characters, the breaks between strokes are shown for
instructional purposes only. In actuality, these breaks

arernotl Ssceny

T
ABBIAEN
3UMKIIME
OMPCTY ®X

UL D B b

ol
2O 4
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RU |Transiit. |Phonetic RU |Transiit. |Phonetic
TECH NOM Alphabet TECH NOM Alphabet
/
A Al|aAa Auma P R |R Pomax
B B B Eopﬁc C S ) CeMéH
rd o
Bacunun /
B W Vv (R anmmup ) T T T TaTbAHA
P G |G Tpurdpuit ¥ g-{ ¥ YnbdHa
I D D ﬂMﬁTpMﬁ ® F P denop
E, & E | E Exéua X H |Kh |Xapnrds
X \' Zh *&ua 11 L& Ts Hénnﬁ
3 Z |2 3uHanza 4 3 Ch Yenos €k
’
" $=1 ¢ VBan i : |sh |mypa
= /
Z J | J (MBéﬁ)KpéTKHﬁ i Q | Shch |liyxa
K K K KOHCTaHTﬁH B ' " TBEPABY 3HAK
n L |L |neonds B Yy |y Epfl
M M M Myxafi b ¥ ' (Mﬁ%xmﬁ) 3HAK
4 5&0
H ay 5]
5 " Higealas ? Eh (9 060pPOTHOE)
rd -
0 (0] 0 Onsra 0 & Yu num
(lozs)
/ P e
I P P IlaBea A " Ya AKoB
(mérp)
Note: In cases where the nominal transliteration of a

letter requires more than one English letter, ONLY

the FIRST LETTER is CAPITALIZED.

Chart ol
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ﬁpv1et Navy, Phonetic Equivalents for Cignal Flags,
Yendpune Haspauus GIaroB BOEHHO- MopCKoro CBdma CHUTHAJOB

RU Phonetic RU Phonetic RU Phonetic
A A3 J Hﬁﬁw 11 [lenduka
/
E Byku M MﬁkneTe Y UYepBb
B | B&m H | Ham m | Da,
4 (lanka)
1= 'maroas 0 OH 5
> p liyxa
i} Jo6po Iyl [Toxo# . z
3 B TBepanu
E EcThb B Pun 3HaK
5 / Bl Epn
X XuBeTe C Cioso -
= 2 b MATrKUM
3 3emad 7k TBepno 3HaK
7 ’ 2 65 o) 3
% Vxe y yxo (2 0O6opdTHOE)
% " HpaTKMM o depT 10 ﬁba/
(UBdH KpaTkuit) (toma)
X Xa ’
K Kdxo (Xaputds) A AKOB
(seno)

Additional Maval

Flags

4-miA
I'ofic
las
JIEM

TeJe
/

o / (%]
JNONOJHNUT eJ bHbIH
3 l (5]
JNONOJHUT eJIbHHM

[&] ! =3
JONOJHUT eJIbHBEHN

P o
JINONOJHWUT eJIbHbBN

i,
rpagHi

118;8:0)ale)eR28507%1

B03H§ﬁsmﬂ
Hopn

31oM

Ocrt

EarT
4

BonpocuTeasHHM

/ o
OTBETHHM

/ 5
VCNOJIEUT edbHBN

Chart:d
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LETTER SUBSTITUTION LIST

The purpose of this list is to aide students in find-
ing words in the dictiomary. Due to varying stresses and
pronunciation, it is possible to confuse one letter for
another. If a word can not be found in the dictionary une
der ome spelling, try substituting letters using the follow-
ing list as a guide.

Substitutions are given in the order of most frequent
errors.

Letter |[Possible Substitutions]|Letter |Possible Substitufions
A 9, 0 p N, B
- n c 3, %, U, W
B ¢, P, N T A
r Xkt y 0, B, O
yil T ¢ B
E,E | u, 3,0, 7, i X K, T
m 9. if ¢ m 4y, C
3 c, ¥, U y M
W P w - 4, °C
7 n } w,
K £ X * DOES NOT APPLY
N P. B bl w, 10, 0
M H * DOES NOT APPLY
H M 3 E
0 Pl s 0 y, bl
n b, ¢ f A, W, E
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VOCABULARY

abOHEHT -subscriber

] | ¥
a3UMYyTH Ha KOPPECHOHIEHTOB -—azimuths to the correspondents

aRRymynéTop -storage battery

aHTEHHOE yCTpéﬁcTBo —-antenna system

annapémﬂaa Mamﬁﬂa caéan —communications van

annapéTHHﬁ mypuén -radio station log
paluoCTaHIIUKU

60K nHTaHHH -power supply

60ﬂbmom pasnén -double slash (//)

GopTOBaE pagnocwaﬂuna -on board radio station

Buayénbﬁo -visual

rapﬂnTipa -headsets

rIaBHAA paﬂHOCTéHﬂHH -control station

gHaHaaéﬁ paﬂHOBéxH -wave bands

IvanasoH pannoqaCTéT -frequency band

ﬂﬂHHé BOJH -wave length

RBHTéHﬂHﬂ -receipt

KIOUR K neperoaopHOH -keys to the procedural table
TabanIe

KommyTéTop -switchboard

i ! .
KOPOTKOBOJIHOBaA paluocBA3b —-shortwave radio

‘ ! { - - -
JUHUA Nepelavd HIX Qumep -transmission lines
f
Harpyska -radio traffic, work load
' ’
HalpaBJleHHadA aHTeHHa -directional antenna
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HAUAIHHUK pannocméﬂuun
HAUAIBHUK C M HH
HAUATBHUK DKUIAXA
HeHanpéBﬂeHHaa aHTSHHa
o6yuéHue
oﬂepaTﬁBHHﬁ
HepeﬂéTqHK
nepeMéHHuﬁ TOK
MOBHBHOH
nonﬂpnaéunﬂ
NOCTOAHHHH TOK
npuEM

IPUEMHIK
npnémonepemérqnx
IpPOBEDKa CBA3H
npéBon

HpOBOﬂHéH CBA3D
pagnoannapaT&pa
pagnorpémma
panuoxéﬂﬂme
panHOHanpaBnéHHe
paﬂuooﬁméﬂ
paxnonapéxn
paxuocséab

i
pafuoceTh

~-station chief
-shift chief

—-crew chief

-omnidirectional antenna

-training
-operative

-transmitter

-alternating current (ACj

-callsigns
-polarization

-direct current (DC)
-over, reception
-receiver
-transceiver
-communications check
-"landline"

-wire communications
-radio equipment

-radio message

-signal operating instructions

(S0I)
=radieo ‘link

=radio tratfic
-radio authenticators
-radio communications

-radio net
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panuoCcTaHIuA
pa3B&pTHBaTh/pasBepHYTH
']
pasleln
/
cBEPTHBaTh/CBEPHYTh
!
ceMadop
/
cepus
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CJLy¥e0 HhH
| ! /
yKasaHue O NOPANKE paboTH
paluoCTaHIUA
I /
y3eJ CBA3H

/ '
GraxHHE CHIHaAJ

’ !
NUPKYJIAPHEK BH30B

-radio station
-set up

-slash mark (/) f
-to tear down .
-semaphore

-precedence

—-service

—instructions on radio station
operating procedures

—-communications center
-flaghoist

-collective callsign
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