CHAPTER 4
COMMUNICATIONS ASHORE

The activities of the Naval Communication
System (NCS) are located strategically ashore
throughout the world to provide complete radio
coverage of the major portions of the earth.
These activities are linked to each other by
point-to-point radio and landline circuits.
They are linked to the operating forces by
broadcasts, ship-shore circuits, and special
circuits as required.

The NCS consists of the following
components:

1. Naval Communication Station
(NAVCOMMSTA), which provides all the com-~
munication facilities and ancillary equipment
required for essential fleet support and fixed
communication services for a specific area.

2. Naval Radio Station (NAVRADSTA),
usually a remote subcomponent of a
NAVCOMMSTA that performs radio transmit-
ting or radio receiving functions. To indicate
the function performed, a type designation
letter (T or R) is added in parentheses.

3. Naval Communication Unit
(NAVCOMMU), assigned a limited or special-
ized functional mission.

Each component of the NCS is organized
into one or more of the following operational
integrated elements:

Message center;

Cryptocenter;

Relay station;

Wire room;

Radio transmitter and radio receiver
stations;

Control center;

Visual signal station as required;
Classified relay station; and
Facsimile and rad1ophoto center.

These elements are integrated and con-
trolled at any geographical location by a com-
munication center. Depending on function, a
communication center may be classified as
primary, major, minor, or tributary (user)
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message center.

The NAVCOMMSTA is discussed in the
following section. Major, minor, and tributary
centers maintain facilities and perform limited

functions, similar to the primary centers,
within their geographic areas. Major centers,
linked by radio and landline circuits to the
primary centers, maintain the circuits neces-
sary for interconnection with areas where the
traffic volume does not justify a larger (pri-
mary or major) center. They handle local
communications, and relay messages between
tributary stations and the major or primary
center with which they are associated. A trib-
utary is a small station serving a local
command.

NAVAL COMMUNICATION STATION

The NAVCOMMSTA is the largest compo-
nent of the NCS. Currently there are 19, of
which 5 are classed as primary communication
centers: NAVCOMMSTAs Washington, D. C.,
San Francisco (Stockton), Calif.; Honolulu;
Guam; and Port Lyautey, Morocco. These 5
form the nucleus of the Naval Communication
System.

Primary communication centers are linked
by multichannel single sideband(SSB) or RATT,
voice, and FAX trunk circuits. (SSB is dis-
cussed in chapter 7.) Each center operates
and maintains—

1. A fleet broadcast for the delivery of
traffic to all U. S. naval ships in each ocean
area. These broadcasts consist of a high~
power VLF or LF transmitter keyed simultane-
ously with several high-power HF transmitters.

2. A fleet radioteletypewriter broadcast,
similar to the fleet broadcast except that a
VLF transmitter is not utilized.

3. A general broadcast, also similar to
the fleet broadcast except that a VLF trans-
mitter is not used. These broadcasts provide
time signals, weather (RATT and CW), hydro-
graphic warnings and notices, press (RATT and
CW), and merchant ship broadcast schedules.

4, A fleet facsimile broadcast.
5. A high-power, high-frequency ship-
to-shore circuit, manually keyed.
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—
6. A high-power, high-frequency radio-

teletypewriter ship-to-shore circuit available

for use with fleet commanders.

Local MF, UHF manual, radiotele-

typewriter, and voice ship-to-shore circuits as

re(lllired-

8. Multichannel radio and landwire tele-
typewriter, voice, and facsimile trunk circuits
to major or minor communication centers
throughout the world. :

9. Radio or landwire teletypewriter cir-
cuits to tributary activities.

10. Other radio or landwire circuits as
may be required to meet specific requirements.
11. Radio and landwire link control.

12, Visual signaling facilities as re-
quired to meet specific requirements.

The NAVCOMMSTAS also provide communi-
cations for naval district and river command
commandants; commanders or naval bases,
stations, and shipyards; and Marine Corps
support establishment commanders. Other
tasks assigned to certain NAVCOMMSTAs are
the operation and maintenance of one or more
of the following: security group facilities;
communication facilities for the headquarters
of a specific major command; primary and
secondary air operational communication facil-
ities; and communication facilities and services
for the Army, Air Force, Coast Guard, Fed-
eral Aviation Agency, or other Government
agency as economically feasible.

ORGANIZATION

Figure 4-1 shows the standard organiza-
tional structure of a primary NAVCOMMSTA.
Minor deviations from the basic organization
are permitted to meet the local situation. De-
partments or functions for which support is re-
ceived from other activities may be omitted.
An example might be where the NAVCOMMSTA
is close enough to a naval station so that it may
utilize the public works and supply departments
of the naval station without difficulty, or where
the public works functions are performed by a
public works center. Otherwise it will need
public works and supply departments of its own.
Two or more departments are combined where
one or all are of insufficient size to warrant
separate departments.

The buildings and spaces of NAVCOMMSTAs
vary so widely in location and arrangement that
generalization is difficult. Usually, the com-
ponents discussed in this chapter are present,

but at some stations they are scattered over a
large area. Often, the transmitting and re-
ceiving radio stations, in particular, are sev-
eral miles from the remainder of the activity.

The commanding officer of a NAVCOMMSTA
usually is of the grade of captain or command-
er. He is responsible for the station's suc-
cessful fulfillment of its mission. To this end,
he establishes policies and procedures for its
operations, and initiates and enforces local
directives for its upkeep and security.

The responsibility of the commanding officer
includes functions of a management nature.
Budget requirements must be determined, fis-
cal control exercised, and measures of per-
formance developed and applied to ensure the
most effective use of available manpower and
funds. The efficient and economical operation
of the station-is a major responsibility of the
commanding officer.

In addition to his station command, the com-
manding officer may be the staff communication
officer for the naval district commandant or
force or sea frontier commander of the area
within which the NAVCOMMSTA is located. As
such, he is responsible for coordinating naval
communications within the district or area.

As aboard ship, the commanding officer is
assisted in the discharge of his responsibilities
by an executive officer who coordinates the ac-
tivities of the department heads in accordance
with the general policies promulgated by the
commanding officer. The executive officer
organizes the activities of the station, plans
the details and procedures of the training and
discipline of personnel, and prepares and
issues operating orders, notices, and direc-
tives as required. When the commanding offi-
cer of the station also is the district or area
communication officer, the executive officer
may be the assistant communication officer of
the district or area.

Special assistants to the commanding officer
and the executive officer are the plans officer,
operations officer, and the public information
officer. These billets are not directly in the
chain of command and may be assigned as col-
lateral duties.

Depending upon its functions and the scope
of its operations, a naval communication sta-
tion may have a complement ranging from a
hundred to several hundred officers, men, and
civilians. In addition to personnel for commu-
nications and electronics, the complement
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Figure 4-1. —Standard organizational structure of a primary NAVCOMMSTA.

includes those needed for supply, administra-
tion, transportation, and other supporting
services,

Cominunication Department

Of the various departments constituting the
NAVCOMMSTA, the communication department
(fig. 4-2) is by far the largest. Again, devia-
tions usually are made from the basic organi-
zation plan to meet the local situation. In
addition, the terminology for identifying the
components of the communication department
may vary from station to station. Basically,
the divisions of the communication department
are the traffic, circuit control, and communi-
cations maintenance divisions. When a receiv-
er station is at the same location, the depart-
ment may include a receiver division.
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The communication officer of a
NAVCOMMSTA wusually is of the grade of
lieutenant commander. He has direct super-
vision over the responsibility for most of the
personnel and functions of the communication
department of the station. He serves as man-
ager of the local communication program and
determines its budgetary requirements. In
addition, he is responsible to the commanding
officer for—

1. Formulating communication plans and
directives.

2. Establishing an internal routing and
filing system.

3. Providing for the physical security of
messages and maintaining monitoring facilities.

4. Supervising the operation of the
NAVCOMMSTA registered publications library
through the command’'s appointed RPS custodian.
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ASSOCIATED EQUIPMENT
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Figure 4-2. —Basic organization plan for a NAVCOMMSTA communication department,

5. Supervising the training of communi-
cation personnel and cryptoboard members.

6. Operating and maintaining electronic
and visual communication equipment.

7. Conducting inspection and inven-
tories.

8. Maintaining records and forwarding
abstracts and statements of the usage of naval
communication funds.

TRAFFIC DIVISION. —Within the communi-
cation department, the traffic division is that
section in which all incoming and outgoing
messages (including FAX) are processed. The
components of the traffic division include a
message center, wire room, cryptocenter, re-
lay station, classified relay station, visual
signal station (when applicable), and a facsim-
ile center.

Message Center—When an outgoing message
from a local activity is received for transmis-
sion, the message is time-stamped and the re-
leasing signature is checked against the master
file of the authorized releasing officers to en-
Sure that transmission of the message is prop-
erly authorized. A date-time group is assigned
to the message and a check is made to deter-
mine if all security requirements have been
met. Routing indicators, call signs, and ad-
dress groups are assigned to the message and
the heading is prepared. If the message is
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classified, it is sent to the cryptocenter for
processing before transmission.

Messages received by electrical means for
local delivery are also handled in the message
center. The time of receipt is stamped on the
incoming message. Next, it is scanned for
garbles. It is prepared for further relay over
local radio and/or wire circuits when required.
The call signs and address groups are decoded
and duplicate copies are made for internal dis-
tribution. Messages then are routed to the
delivery desk where they are logged for deliv-
ery by messenger pickup, pneumatic tube, and
telephone to the local activities served by the
NAVCOMMSTA.

It is the responsibility of the message cen-
ter to maintain current message routing and
information facilities to expedite routing mes-
sages to proper circuits or transmission.
Close liaison is maintained with the movement
report center for ship locations. In addition,
the message center should maintain the mes-
sage files and a service section for obtaining
and making prompt corrections to messages.

Wire Room. —The wire room operates those
radio or landwire circuits that are off-net or
not a part of the integrated tape relay network,
such as—

1. Circuits to commercial companies.
2. Circuits to other Government agencies.
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3. Fleet and general broadcast.
4, Certain ship-to-shore circuits,
5. Cables.

The wire room usually is located close to
the message center; at some NAVCOMMSTAs
it is considered part of the message center.

Cryptocenter. — At small stations, the prox-
imity of all components of the traffic division
enables message traffic to and from the crypto-
center to be passed by hand. Large stations
require a more complex arrangement, both be-
cause of the greater volume of traffic and be-
cause of the physical separation of the various
components. The cryptocenter at large sta-
tions is a tributary station of the relay station.

The routing of decrypted traffic from the
cryptocenter is facilitated by the maintenance
of a card file arranged according to subject
matter. Each card lists those activities inter-
ested in a particular subject, and the action
activity can be determined readily from this
listing. The other activities are put on the
routing sheet as activities interested for in-
formation only. A message is routed only to
those activities that require it for their proper
functioning. The number of copies made of a
message of any classification is limited to the
number required by the activities to which it is
routed.

Authorized messengers from the activities
served by the cryptocenter pick up copies of
messages routed to their activities at the clas-
sified delivery desk. Carrier authorization
cards for these messengers are retained at
this desk. After presenting suitable identifica-
tion, a messenger signs for and receives the
messages for his activity., The messenger's
receipt for a Secret message must indicate the
copies {(or copy numbers) of the messages re-
ceived. A separate receipt is required for
each copy of a Top Secret message. Top
Secret messages are delivered to the Top
Secret control officer of the activity. A con-
tinuous chain of receipts must be maintained
for all individual items of Top Secret informa-
tion. Responsibility for accounting for Top
Secret information originated or received by
the activity rests with the Top Secret control
officer.

For outgoing messages requiring encryption,
the original, signed by the releasing officer, is
time-stamped at the time of receipt, and is re-
tained in the cryptocenter as evidence of au-
thorization to transmit the message. After the
message isprocessed and the encrypted version
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is transmitted, a smooth copy containing the
DTG, time of delivery, and special markings
required is returned to the originating office
for proof of delivery; other copies are routed
as necessary to any local addees. Other than
normal local distribution, if required, is indi-
cated by the originator at the bottom of the last
page of his message.

Relay Station. —The function of a relay sta-
tion is to forward messages in tape form by
means of automatic or semiautomatic teletype-
writer relay equipment. The relay station is
the communication center's link with the De-
fense Communications System.

At the present time five automatic switching
stations link the naval activities in the United
States. For services to east coast and mid-
western activities they are at Cheltenham,
Maryland; Norfolk, Virginia; and Trenton,
New Jersey; and at San Diego and Stockton,
California for activities in the western area.
The system handles almost 100 percent of the
Navy's command and administrative messages
in the continental United States.

In the semiautomatic (torn tape) system, the
incoming circuits of the NTX terminate in
typing reperforators that automatically perfo-
rate and print messages on tapes. Message
tapes are removed by hand (torn) from the re-
ceiving consoles by an operator who checks the
tape for legibility of the routing indicators and
station serial numbers. He also scans the re-
mainder of the tape for garbles and multilation.

If the tape is found to be correct, the opera-
tor crosses off its channel number on his re-
ceived numbers sheet for that circuit and
enters his personal sign in the S-T (sign-time)
column. Each operator and supervisor at a
teletypewriter station is assigned a two-letter
sign, usually his initials. No two persons at a
single station are given the same sign, nor can
the sign conflict with channel designators or
prosigns.

When the tape is mutilated, garbled, without
a channel number, missent or misrouted, or is
in any other way unfit for relay, it is passed to
the service desk.

Opening and closing notices (messages sent
to commence or cease transmissions on a
given channel), stop and go ahead (GA) notices
(signals sent to suspend or recommence trans-
missions on a given channel), and other service
and procedure messages are called to the
supervisor's attention after checkoff.
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o
After the receiving operator removes the
tape from the console, checks it, and makes
the proper entries on his numbers sheet, he
delivers it to the routing line segregator.

The automatic relay system utilizes a
method of routing multiple-call tapes (mes-
sages having 2 or more routing indicators in
the routing line) known as routing line segrega-
tion. This means that routing indicators in the
routing line are segregated or distributed in
accordance with the desired transmission
channel in the switching process. Under this
system, only the routing indicators applicable
to a particular circuit appear in the routing
line. Messages received at a station which has
further relay responsibility contain the routing
indicators for which that station has relay
responsibility.

- Routing line segregation does not affect the
tape preparation at the originating station; it is
accomplished at the relay stations. At the
automatic relay stations, the relay equipment
(multiple address processing unit (MAPU))
automatically segregates the routing indicators
according to the required transmission path.

In order to make the semiautomatic relay
system compatible with the fully automatic
system, relay stations which are not directly
connected to the automatic system also must
use routing line segregation procedure on all
relayed messages. Semiautomatic relay sta-
tions require an operator using special equip-
ment to perform the routing line segregation.

Figure 4-3 shows the page copy of a
multiple-address message received by the
message center at Guam (RUMGC) for process-
ing in the NTX format and introduction into the
relay station RUMG for onward relay.

The first line that appears in the message is
line 2, line 1 being reserved for channel num-
bers between relay centers. Line 2, the basic
routing line, consists of the precedence prosign
RR (repeated) and the routing indicators identi-
fying stations that are to affect refile or deliv-
ery of the message.

Before proceeding, you recall from chapter
2 the explanation of three- and four-letter call
signs beginning with N. In addition to these
type calls there are address groups composed
of four random letters identifying various com-
mands (e.g., EZLE—Commander Fleet Activi-
ties, Sasebo, Japan). In teletypewriter pro-
cedure, each shore communication center is
identified by a group of four or more letters
starting with the letter R; this is know as a
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(line 2) RR RUWSC RUHPC RUATAF RUECPA

(line 3) DE RUMGC 098 10/14302

(line 4) ZNR

(line 5) R 101400z

(line 6) FM NFDR

(line 7) TO RUWSC 'NALK,/USS CARP EN
RUHPC/NARL/USS LYONEL

(line 8) INFO RUATAF/COMNAVFORJAPAN
RUECPA/NAS PAX RIVER

(line 10) GR 75

(line 11) BT

(line 12) Text

‘ (line 13) BT

31.55.0
Figure 4-3. —Multiple-address message.

routing indicator group, and is explained later
in the chapter.

In line 3, the prosign DE means "This
transmission is from the station whose routing
indicator follows." RUMGC 098 is the routing
indicator and the station serial number of the
station processing the message tape. The time
shown is the local filing time,

The letters ZNR in line 4 constitute a secu-
rity warning indicating, in this case, that the
message may be forwarded without change.

Line 5 shows the precedence and DTG of the
message.

Line 6 contains the call sign of the originator.

In line 7, TO indicates the message is for
action to addees following TO. RUWSC and
RUHPC are the routing indicators that are to
protect delivery to the ships having call signs
NALK and NARL. The call signs are followed
by the plain language version for the two
mobile units.

Line 8 contains the information addressees.
Again, the routing indicators shown are to pro-
tect delivery to the commands indicated.

Line 9, reserved for exempted addees when
a collective call sign appears in either line 7or
line 8, is not applicable in this message.

Lines 10 through 13 are self-explanatory.




NAVAL COMMUNICATIONS

Line 14, when utilized, is reserved for
corrections to the message.

I the relay station, RUMG, has direct
circuits with the four routing indicators in line
2, four tapes are reproduced for onward trans-
mission. In relay stations equipped with an
MAPU, the tapes are cut automatically. In
stations not so equipped, the routing line
segregation operator determines the need for,
and makes, the required tapes.

Next, the tapes are put into the tape holder
at the transmitting position. The transmitting
operator selects them in order of precedence.
Tapes of the same precedence are selected in
order of time of arrival or receipt. High-
precedence traffic is transmitted at once,
lower-precedence messages being removed
from the transmitter if necessary. After
selecting the tape, the operator inspects the
routing indicator to decide the proper trans-
mitter in which to insert the message.

Supervisory duties may be performed by one
man, as is done at many smaller tape relay
stations, or by several. Regardless of the
number of supervisors, the basic responsibil-
ities are the same.

The relay station supervisor must work in
close coordination with watch officers at the
radio stations. He is charged with the opera-
tion of all circuits and equipment, and with the
movement of traffic through the relay station.
He assigns personnel to the various sending
and receiving positions. The relay supervisor
keeps informed of all current operating in-
structions and changes to them. When an un-
usual event occurs, he notifies, in turn, the
officer in charge, the CWO, and the section
chief, making reports as necessary.

The relay station supervisor also maintains
the relay station log, which records the opening
and closing of circuits and any pertinent in-
formation regarding the watch, such as defec-
tive circuits, equipment casualties, and ab-
normal delays to traffic.

Supervision of the transmitting operations of
the relay station is the responsibility of the
sending supervisor. He instructs operators in
the proper methods of inserting tapes and oper-
ating transmitters. He ensures that number

comparisons are sent at designated times, and
that stop and GA messages are complied with.
He -watches for the faulty operation of sending,
automatic numbering,
equipment,

and monitoring
If such a casualty occurs, he

immediately notifies the relay supervisor and
sends for the maintenance man,

Service operations of the relay room are
under the direction of the service and monitor
supervisor. These operations include—

1. Locating missent, misrouted, or lost
messages and transmitting them correctly.

2. Retransmitting messages that were
not delivered to an addressee because of equip-
ment failures.

3. Preparing new message tapes when
existing tapes result in faulty transmission.

4. Clearing up garbled or overlined
(obliterated) message tapes.

5. Investigating claims of delay or non-
delivery of messages handled by the station.

6. Investigating and correcting failures
of automatic numbering equipment,

The receiving supervisor is responsible to
the watch supervisor for the operation of the
receiving positions. He checks the received
message records for completeness of the re-
quired data (such as circuit designation and
date), and inspects and endorses the records
every half hour, reporting any open numbers
to the service desk. He instructs personnel in
the correct handling of tapes, the checking of
channel numbers, the special handling of mes-
sages of high precedence, and in the general
routing of messages.

Classified Relay Station.— The classified
relay station operates a high-command (on-line
crypto) teletypewriter relay network consisting
of classified relay stations linked by chkannels
and circuits of the DCS, utilizing on-line crypto
equipment for handling high-precedence classi-
fied and unclassified traffic between the com-
mands served by the network. The methods,
procedures, practices, techniques, and func-
tions of the classified relay stations are simi-
lar to those of the relay stations.

Visual Signal Station. —The visual station,
when required, is responsible for the visual
branch of communications at the NAVCOMMSTA.
The station handles receipt, transmission, and
relay of traffic to or from ships entering or
leaving port or at anchorage. It parallels the
shipboard signal division,

Facsimile Center. —Facsimile is the estab-
lished system of telecommunication for the
transmission of fixed images with a view to
their reception in a permanent form. Facsimi-
le transmission consists of sending pictorial-
graphic intelligence by wire or radio, and is
made via broadcasts to the fleet, from ships to
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shore, and by point-to-point circuits. Facsim-
ile transmissions have no inherent security as
such, requiring ancillary security equipment to
effect secure transmissions. Aside from pure-
ly naval FAX facilities, there is also a joint
facility maintained by the U. S. Weather Bu-
reau, Navy, and Air Force, called the National
Facsimile Network.

The facsimile center of a NAVCOMMSTA
has the functions of operating area facsimile
proadcasts, working point-to-point facsimile
circuits, and receiving ship-to-shore facsimile
traffic. It may maintain a drop on the National
Facsimile Network.

The equipment used by a facsimile center
includes receiver-converters and facsimile
transmitter-receivers (transceivers). In addi-
tion, the facsimile center has complete dark-
room facilities.

The major facsimile operations are the fleet
proadcasts, such as the broadcast from Wash-
ington (designator WP). Broadcasts are com-
posed mainly of weather and radio propagation
charts, but infrequently also may include pho-
tos, blueprints, drawings, charts, and other
graphic material. At the present time, written
messages are not transmitted on facsimile cir-
cuits, nor do they carry classified material.

Weather maps originate in a fleet weather
central. Transmissions from weather central
are carried by wire or radio carrier control
link (CCL) to the radio transmitting station,
where they are broadcast.

Each item of facsimile traffic carries an
identification block, usually in the lower left
corner. The identification block contains the
standard message heading format, modified as
indicated in table 4-1.

Table 4-1. —FAX Traffic Standard Format

Element | Line No. Explanation

WP NR 115 3&5
R 1015152

Station or broadcast
identifying letters;
station serial num-
ber; precedence
prosign; DTG.

Prosign FM; origina-
tor's designation.

Prosign TO; action
addressee designa-
tion (any or all

FM YASM 6

TO NERK 7

U. S. N. ships).

St‘ations in the Naval Weather Service add
headings to the weather maps they originat
All other headings are i the caEinate,

prepared in the message
center.

Incoming point-to-point and ship-to-shore
facsimile is received at the NAVRADSTA(R),
and is carried by landline or radio CCL to the
traffic division. Weather traffic goes directly
to weather central, and a line monitor in the
facsimile unit makes a copy. Material intended
for activities served by the traffic division is
sent by the facsimile unit to the incoming rout-
ing desk of the message center. Facsimile
traffic is handled at that position in the same
manner as other incoming traffic.

CIRCUIT CONTROL DIVISION. —Personnel
in the circuit control division are responsible
for operating the equipment in the control cen-
ter of the NAVCOMMSTA. The control center
(fig. 4-4) is a space that, in outward appear-
ance and function, is comparable to a large
telephone exchange. It is the entry point for
the landlines and the central control point for
the intercommunication facilities of the
NAVCOMMSTA. Within the control center, all
components of the communication center can be
interconnected.

The radio and landwire link facilities for
remote control of the equipment at the naval
radio stations by the other components of the
communication center are terminated in the
control center. Personnel in the center oper-
ate equipment for testing all circuits or chan-
nels. Malfunctions are analyzed and remedial
action is taken before returning the circuit or
channel to its appropriate terminal or user.

Control center personnel operate the equip-
ment for patching circuits or channels to alter-
nate terminals or users, the telephone switch-
board, and the associated facilities of the
point-to-point telephone channels. They oper-
ate the intercommunication system between the
control center and the naval radio stations and
other components of the communication center
and terminal users. Close surveillance is
maintained over conditions existing on all cir-
cuits and channels, and emergency changes or
adjustments to all circuits are directed by per-
sonnel in the center.

Control center operators maintain and oper-
ate the terminal equipment of the multichannel
radio circuits. They operate the frequency

measuring equipment in coordination with dis-
tant stations and direct frequency shifts. 'In
addition, the facilities required for on-line




NAVAL COMMUNICATIONS
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Figure 4-4. —All components of a communication center
are interconnected in the control center.

operation are maintained and operated in the
control center.

COMMUNICATIONS MAINTENANCE DIVI-
SION. —Personnel in the communications main-
tenance division are responsible for maintain-
ing, repairing, and installing the electronic,
teletype, and crypto equipment for the entire
NAVCOMMSTA and for keeping the electronic
allowance records up to date.

NAVAL RADIO STATION(R). —Radio receiv-
ing sites normally are located at some distance
from both the communication station and the
transmitting station. The location of the site
is limited by the requirement for a quiet elec-
trical environment permitting best receiving
conditions.

Incoming signals usually are received and
relayed to the communication station by land-
line or microwave facilities.

Certain receivers, particularly on ship-
shore circuits, frequently are remotely tuned

and controlled by the communication station
operators. Receivers on long-haul point-to-
point links are tuned and monitored by receiv-
ing station personnel,

All major communication stations maintain
continuous watches on the primary ship-shore
CW circuits. When a ship desires to pass
traffic, contact is first established by this
means. The shore station then directs the ship
to a specific RATT frequency for passing tele-
type traffic.

At the shore station, ship-shore RATT is
received on a teletypewriter and reperforator.
The page copy made by the teletypewriter is
kept for the station file, and the reperforator's
tape is used to relay the message by direct
wire to the traffic division. A typing reperfo-
rator is used to make a tape of CW ship-shore
traffic from the receiving operator's copy, and
this tape is relayed to the traffic division in the
same manner as the RATT traffic.
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/ : . : s
Messages forwarded to the traffic division

are relayed exactly as recgived, gxcept that
they are preceded by .a_statlon 'ser1al number
ioned by the receiving station. As each
assig . ) e e s
message is received in the trafﬁc-d1v1s1on, the
number is checked off on a '"received numbers
sheet. " . . : .

The radio receiving station receives point-
to-point radio signals and forwards them di-
rectly to the traffic division by either landline
or a carrier control system. This procedure
is used also for both point-to-point and ship-
to-shore FAX traffic.

Because the receiving station has facilities
for accomplishing special tasks, such as those
performed by the communications security di-
vision, the security division usually is located
at or near the radio receiving station.

NAVAL RADIO STATION(T). — The radio
transmitting station usually is separated from
the radio receiving station of the communica-
tion station. Personnel of the NAVRADSTA(T)
operate and maintain 60 or more transmitters
for the NAVCOMMSTA. The transmitters vary
in capability from less than 1 kw up to a 2-
million-watt output.

The circuits requiring transmission from
the traffic division to the radio transmitting
station go either by landline or by microwave
radio link, Instructions concerning transmit-
ting frequencies are passed from the control
center to the transmitting personnel via a di-
rect teletypewriter line (order wire). A log is
maintained at the transmitting station listing
the circuits, frequencies, transmitters in use,
changes in any of these, outages, and any other
pertinent data. The traffic division usually is
notified by telephone of an outage, its expected
duration, the reason for it, and other necessary
information. (Outage denotes a circuit that is
unusable for any reason—atmospheric condi-
tions, equipment failure, and the like. )

A number of equipments are designed for
shore radio stations to handle high-power, low-
frequency broadcasts, other high-power broad-
casts, and point-to-point transmissions. Some
of these are link receivers, single-sideband
transmitters, frequency shift keyers, and high-
bower, high-frequency transmitters for shore
radioteletype communication. There also is a
high-power transmitter of special design for
low-frequency broadcasts.

The communication control link (CCL) re-
Ceiver and its associated transmitter have a
frequency range in the VHF or UHF band. It is

used toreceive signals originating in the traffic
division of the radio receiving station, and is
transmitted either there or at g special radio
link station between the traffic division and the
transmitting station. The signals employed
may be multichannel telegraph signals using
voice frequency tones, voice signals, or a com-
bination of voice and telegraph signals. The
audiofrequency range of the link channel is 300
to 12, 000 cycles.

Single-sideband transmitters in the high-
frequency band are used for long-distance,
point-to-point, multichannel, tone, and voice
communications.

A frequency shift keyer unit shifts a constant
amplitude carrier between two extreme fixed
frequencies representing the marking and
spacing conditions of the radioteletypewriter
signal, or, as with FAX, through a chosen
variation of frequencies between two fixed fre-
quency points. There also is a frequency shift
keyer designed solely for use on facsimile
circuits.

Also in use are special high-frequency,
high-power transmitters for radioteletype
transmission for shore-to-ship and point-to-
point communications. These transmitters
have a power output on the order of 40 kw.
They have an internal water-cooling unit, as
well as motors and blowers, and weigh almost
40,000 pounds. Frequency shift keyers or
single-sideband transmitters may be used in
conjunction with them.

DUTIES OF OFFICERS. —Because of the
many and varied facets of the activities of the
NAVCOMMSTA, it may be helpful to acquaint
you with some of the particular duties and re-
sponsibilities of officers attached to the com-
munication department of the station. Many of
the functions discussed are performed to a
lesser degree in most communication activi-
ties, including shipboard stations.

Traffic and Circuit Control Officer. —The
traffic and circuit control officer operates and
controls the radio and landline facilities at a
major communication activity., He performs
the following functions:

1. Supervises communication personnel,
such as routing clerks, radio and teletypewrit-
er operators, relay station operators, mainte-
nance technicians, and messengers.

2, Determines workloads and eff.e.cts
personnel distribution to meet prevailing
conditions.
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3. Provides adequate facilities and cir-
cuits to meet communication requirements.

4, Interprets and applies communication
procedures and regulations.

5. Conducts traffic studies and analyses
to ensure efficient use of facilities andcircuits.

6. Maintains current communication
guard lists of forces afloat.

7. Investigates causes of delayed or lost
messages, and takes appropriate corrective
action.

8. Supervises preparation and submis-
sion of reports.

9. Controls security of assigned spaces
and classified material contained therein.

Communication Watch Officer. —~While on
watch, the CWO is responsible for all incoming
and outgoing traffic. It is his duty to ensure
that all messages transmitted or received are
handled rapidly and accurately in accordance
with existing regulations and orders. The CWO
controls communications as the direct repre-
sentative of the communication officer for the
period of his watch. In addition to the knowl-
edge required of all officers performing com-
munication duties, the CWO must have a par-
ticularly thorough knowledge of communication
methods and procedures, including the internal
handling of messages. Primarily, the CWO is
responsible for—

1. Ensuring that messages are routed
correctly and delivered promptly.

2. Ensuring that messages are prepared
and transmitted in accordance with the proce-
dures set forth in the current edition of DNC 5.

3. Maintaining the necessary records of
incoming and outgoing traffic.

4, Proper filing of incoming and out-
going messages.

5. Proper operation of the cryptocenter
during his watch period.

The CWO maintains a CWO notebook, and
ensures that it is not removed from the mes-
sage center. Immediately upon receipt of spe-
cial orders, instructions, and information, the
CWO notes in the book all data that should be
passed on to his relief. The oncoming CWO
reads and initials all new entries before re-
lieving the watch.

Cryptosecurity Officer. —The cryptosecurity
off?cer is responsible, under the commanding
officer, for the accurate, secure, and efficient

operation of the cryptocenter. To this end, he
is charged with the following duties:

1. Provides for and supervises the
training of all crypto personnel, ensuring that
each member of the cryptoboard is thoroughly
familiar with the provisions of ACP 122, with
such other local service directives as may be
issued by competent authority, and with the
operating instructions for each cryptosystem
he will use.

2. Ensures that all suspected violations
of instructions or compromises of cryptosys-
tems are reported promptly. This applies
both to those suspected within his own crypto-
center, and those noted in incoming traffic.

3. Ensures that there is present in the
cryptocenter at all times during its operation
at least one person competent to select the
proper cryptosystem for outgoing messages.

4. Requests drafters to make changes in
messages, or their classification or prece-
dence, when he believes that errors have been
made,

5. Is responsible for the detailed per-
formance of duty by crypto personnel, the
assignment of tasks to them, and the supervi-
sion thereof.

6. Ensures that there is present in the
cryptocenter at all times during his absence a
person qualified and specifically designated to
have responsibility for the performance of the
foregoing duties.

7. When higher authority declares a
particular system compromised and directs a
review of messages encrypted in that system,
the cryptosecurity officer brings to the atten-
tion of the commanding officer all such mes-
sages encrypted in his command. After re-
viewing these messages, the commanding
officer takes such action as he deems necessary
and feasible so far as his own operations may
be concerned, and reports to the next higher
headquarters any compromise of information
involving major operations, strategic intelli-
gence, or significant military planning.

Cryptoboard Members. —Cryptoboards al-
ways include commissioned officers as mem-
bers, but in addition may include warrant of-
ficers and competent and reliable rated en-
listed personnel who possess communica-
tion or general administrative training and
are of unquestionable loyalty. All members
must have an appropriate security clearance
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in their records, and must have the command-
officer's permission for access to the

cryptocenter.

warrant officers and enlisted personnel thus
employed, however, must be under the super-
vision of a commissioned officer who is a qual-
jfied cryptoboard member. The supervising
officer furnishes the direction and guidance
necessary to ensure the efficient and secure
operation of the cryptocenter and of the crypto-
aids and materials used therein. He must be
physically present or immediately available at
1] times when the cryptocenter is in operation.

Station Relay Officer. —The relay station
officer is directly responsible to the communi-
cation officer for the organization, administra-
tion, and supervision of the relay station. The
station relay officer, usually a lieutenant, has
two principal assistants: the chief in charge of
the relay station, and a civilian administrative
assistant.

In addition to supervising operation of the
relay circuits and station relay terminal facili-
ties, the station relay officer administers a
training program for station relay personnel,
provides adequate control of message account-
ability, and works with other components of the
NAVCOMMSTA and with communication offi-
cers of other activities to ensure satisfactory
service and operation of the station.

Facsimile Officer. —The facsimile officer
plans and administers the operations of facsim-
ile receiving and transmitting facilities. He
performs the following functions:

1. Directs the location, installation, and
maintenance of fixed and mobile facsimile
equipment.

2. Supervises the training of communi-
cation personnel in all phases of maintenance
and operation of facsimile and related auxiliary
equipment,

Electronics Material Officer. —The elec-
tropics material officer is in charge of the
ma‘.mtenance of the electronic equipment. His
Primary responsibilities are—

1. Installation, maintenance, and repair
of electronic equipment crypto equipment, and
eletypewriter equipment.

2. Allowance and plant accounting (i. e.
Maintenance of records and filing of reports
Or all installed electronic equipment).

59

Signal Officer. —The signal officer is in
charge of the NAVCOMMSTA visual station.
His duties are to—

1. Organize, coordinate, and supervise
his personnel to ensure accurate, secure, and
rapid handling of communications.

2. Record and report all discrepancies
noted.

Security Group Department

The Naval Security Group (NAVSECGRU)
protects the area of naval communications by
directing the communications security effort.
Most of the special functions involved are
handled by components of the Naval Security
Group located at NAVCOMMSTAs and naval
security group activities (NAVSECGRUACTS).
Certain operations maybe performed, however,
by special teams or detachments assigned to
the fleet or to other activities of the Navy.

The direction, administration, and coordi-
nation of the operations of the NAVSECGRU
are the direct responsibility of the Head,
NAVSECGRU under the supervision of the
Assistant Director, Naval Communications for
NAVSECGRU matters. Communication officers
should be aware of the following functions per-
formed by NAVSECGRU:

1. Safeguarding U. S. Navy communica~
tions against foreign intelligence.

2. Administering the Registered Publi-
cations System.

3. Supervising and administering the
naval portion of the Armed Forces Courier
Service (ARFCOS), including manning and
operation of specified ARFCOS courier trans-
fer stations.

4. Supervising the organization and ad-
ministration of and training within the Naval
Reserve NAVSECGRU program.

In additionto the special operations division,
which is not covered in this text, the security
group department usually is composed of a
communications security division, a registered
publications division, and a courier division.

COMMUNICATIONS SECURITY DIVISION. —
The functions of the communications security
division are—

1. Monitoring circuits to find evidence
of improper circuit procedures, poor circuit
discipline, off-frequency operation, and viola-
tion of rules for communication security.

2. Examining and analyzing all message
traffic to determine errors.
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3. Examining and analyzing all U. S.
naval message traffic to ascertain what cumu-
lative intelligence is available to foreign
intercept.

4. Issuing communication improvement
memorandums (CIMs) to the commands respon-
sible for errors and malpractices in communi-
cations.

5. Effecting liaison with communication
officers of naval activities on all matters per-
taining to communication security.

6. Making training visits to fleet and
shore-based activities.

The communication improvement memoran-
dums are designed to invite the attention of
communication personnel to procedural errors.
They are not official letters to reflect upon the
performance of any individual. An exception is
made, however, when flagrant violations of
communication discipline are uncovered, such
as use of obscenity, unauthorized conversations
between radio operators, and serious violations
involving physical or cryptographic compro-
mises. CIMs should not be used as a basis for
determining the winner of a communication
competition or for assigning penalties to
personnel.

Communication personnel of naval activities
should have liaison with communication secu-
rity personnel and consult on all matters per-
taining to communication security. Communi-
cation officers of staffs, ships, and stations
are urged to utilize the technical knowledge
and experience of communication security
personnel.

Training visits, designed to improve overall
communication procedures, are made by com-
munication security personnel when requested
by an activity. The visits are not official in-
vestigations or tests. A report of each training
visit is made only to the commanding officer of
the activity visited. Requests for training
visits should be sent directly to the nearest
NAVCOMMSTA, NAVCOMMU, or
NAVSECGRUACT. All commands should make
arrangements for at least one communication
security training visit a year, if practicable.

REGISTERED PUBLICATIONS DIVISION. —
The registered publications division is respon-
sible for the operation of the registered
publications issuing office. The RPIOs, re-

sponsible for supplying RPS-distributed publi-
cations, are located at points chosen to give
maximum support to the Naval Establishment.
normally

Although components of

——

NAVCOMMSTASs, they may be independent de.
tachments or mobile units. Registered publi-
cation mobile issuing offices (RPMIOs) serve
under appropriate service force commanderg
and operate at sea. Sometimes they are tem-
porarily based ashore at a remote location
when such location will best serve the fleet,

COURIER DIVISION. —The courier division
is charged with the operation of a station of the
Armed Forces Courier Service (ARFCOS). The
ARFCOS is responsible for the secure and ex-
peditious delivery of authorized -classifieq
material to military addressees and certain
civilian agencies throughout the world., It ig
designed to eliminate duplication of effort and
expense through the use of strategically located
interservice courier transfer stations.

Officer messenger mail (OMM) centers,
formerly operated within RPIOs, have been
designated as courier transfer (CT) stations,
Although OMM facilities still are frequently
located within RPIOs and are operated by
RPIO personnel, this no longer is an assigned
mission of the Naval Communication System,
The establishment and maintenance of facilities
for handling officer messenger mail is the re-
sponsibility of the local commander.

The Naval Communication System is charged
with operating the Navy's proportionate share
of the approximately 60 courier transfer sta-
tions located throughout the world. The opera-
tion of local courier systems is the option and
responsibility of local commanders.

NAVCOMMUS; TRIBUTARY STATIONS

Although much of the work of the Naval
Communication System is done by the
NAVCOMMSTASs and independent facilities, im-
portant functions are performed by naval com-
munication units.
NAVCOMMU are the communication department
and the administration department,

A NAVCOMMU is under an officer in charge
rather than a commanding officer. The assist-
ant officer in charge has collateral duty as
head of the administration department.

The communication department includes the
message center, the cryptocenter, relay sta-
tion, control room, classified relay station,
visual signal station (if applicable), receiver
station, and transmitter station. The functions
of the communication department are the same
at a NAVCOMMSTA and a NAVCOMMU.

The two departments in a
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The communication departments of naval

ses, naval stations air stations, and other
ba re activities primarily provide local com-

1;)nication support for the activity of which
me are an organic component. They furnish
fleet support facilities air operational support
facilities, and such extra-local service as may
pe required. They disseminate information and
convey reports, progress data, current status
information, and similar intelligence to the
command or activity. In addition to providing
Jocal communication support, a communication
department usually is a tributary of the Naval
Communication System.

A communication department normally con-
gists of a communication center, including
wire and radio transmitting and receiving
equipment, associated control equipment, cryp-
tocenter, and such other equipment as local
circumstances and requirements may dictate.

NETWORKS AND CIRCUITS

For point-to-point communications ashore,
the NCS uses both radio and landline circuits.
The largest share of traffic between these fixed
stations, however, is carried by the teletype-
writer (tape) relay network. This network in-
cludes certain channels of the radio trunk
circuits, particularly overseas circuits, and
practically all landline circuits.

The three principal methods used for trans-
mitting messages to the fleet via radio circuits
are broadcast, intercept, and receipt. These
methods are discussed following the next sec-
tion on point-to-point relay communications.

RELAY NETWORK

Stations comprising the worldwide relay
network are designated as primary relay,
major relay, minor relay, and tributary (ter-
minal) stations. These designations are
synonymous with the designations of their re-
spective communication centers.

Traffic is handled in the network by tape
relay, i.e., messages are both received and
routed to their destinations or next relay points
in tape form by means of either semiautomatic
or automatic equipment.

Routing Indicators

A tape is routed in the network by means of
a routing indicator, which is a predesigned

group of letters'assigned to identify a station
(addressee) within the teletypewriter network.
The proper assignment of a routing indicator is
particularly important because of the possible
relay by completely automatic equipment. Fig-
ure 4-5 shows the routing indicators for the
relay stations and several of the tributary sta-
tions of the naval teletypewriter network.

It can be seen in figure 4-5 that the routing
indicators are combinations of four or more
(usually four to seven) letters. The first letter
(R) identifies each group in the illustration as a
worldwide relay network routing indicator, and
distinguishes the group from a call sign, ad-
dress group, or theater routing indicator. (The
last is a self-contained localized network within
a command or theater.)

The second letter of the indicator group
identifies the nation or international alliance to
which the group is alloted. In each group illus-
trated, the letter U indicates United States. In
general (but not always), the second letter
identifies the country by association—U for
United States, D for Denmark, I for Italy, and
S0 on,

The third letter identifies the geographical
area in which a particular station is located or
from which it is served. This is necessary for
relay purposes because in a number of in-
stances the second letter indicates a large
nation with a number of stations (as the U. S.)
or a group of small nations.

As you can see in figure 4-5, stations in the
United States are designated by the third letter
C, E, or W, based on the geographical position
of the station. On the other hand, stations in
Guam and the Philippines are blanketed by the
letter M because of their proximity and a RATT
trunk circuit,

The fourth and subsequent letters of a rout-
ing indicator designate relay and tributary
stations.

Theater teletypewriter routing indicators
are those used within a command or theater of
operations, or which support a homogeneous
purpose or activity. They are distinguished
from the indicators used in the worldwide relay
system in that the first letter is U instead of R.
The meanings of subsequent letters are the
same as those used in the worldwide system
indicators. Local routing indicators, however,
may not be used in the headings of messages
transmitted over the worldwide relay system.

SUFFIX LETTERS. — Suffix letters may be
added to routing indicators to aid the routing of




NAVAL COMMUNICATIONS

f(p..l......lv\(YISde( (ol C (= e ryry O 7 (&) Ul b “ 5 ]}FIXWL]XIT
a3 30REET RKT O o © LLFL O D <8 O- 2 ZFE<ELEERES
om.wsum,mm%;mﬂawguw mE eS80y S§8aEEOoaak
S22 FEREB3E®
‘YIom)aN Aeroy odeJ, pue I931aMadA19]9,L [RABN 9Y) Ul pasn SI01821pul Sunnoyg— *¢- aandig
¢G°1¢
OYIINYF 39 OIH NOJLVLS ANYLNBIYL HO AY13H YONIN OL LINBID
@ MNNYL YILIEMIDALITIL (IT8YD HO) INITONVT
N
//4/////‘ » 1INDHID WNNYL HILIdM3IdALITNFL —
LINDHID ¥NNYL Y3ILlHM3IdALINIi0N0VY —fl
vosve
g (NMOHS LON SNOLLYLS ANYLNBINL VTY) —
AYE ONYNVINYND SYN Y NOILYLS A¥VLINGIWL
FOVINg
SR 3 ouoks sou ORI >
AYS ONMVYNYLINYND,
z..@ NOILVLS AVI3Y HOrVM O
avor nvs ) AR NOILVLS AVI3H ANYMINd O
ﬁ.n&m—wzs s /4@ $3INIddIVHd
QYO 113A3S00Y
YBYNSY B I3NDIN NYS
- /./@NU,DM N //4. nvAo 3
ATUANOSHOVE NN llf-%.l
/ N\ @ mivrvan R / N —p
N YHVYNSY OL
\aLve 1uos INNIFET ANy #104u0N ouiNiptz  OONINYE % W

HORHYM WV3d

/% % AVMOIN
o >

N NI380 NN

it NI

$31dVN Nlyd

Hd1lNy NN
7
/ /////4 .
\‘\ YHNSONOA
3IN0Y £

7 A
e

N
=TH

//M//@ NOGNO

s
T

N\\\unyanseg ,.
D <
e zonzm.. NOLNIHL SETRTS I////@éﬁ
/«M Luvas
//// \ : é
N SNV LVIND
MIAVIIIN HHOA MIN /ﬂ///é T //////// e

AR
s e

- &

62




3
H
i

Chapter 4—COMMUNICATIONS ASHORE

/
es for processing purposes or for other

localized action by the relay station, including
ts supplementary sections or facilities. The
Iuthorized suffix letters are the letter C alone
an certain two-letter combinations from CA
through CZ. The use of these suffixes for in-
tralservice messages is optional, but they are
ot used in joint or combined messages unless
they appear in the routing columns of the en-
code sections of the combined worldwide rout-
ing indicator book. The meanings of authorized
suffixes follow:

C—Local delivery of refile in page form

is required.

CF—Section that accomplishes delivery by
broadcast methods.

CI—Section that coordinates routing infor-
mation.

CM—Section that prepares tape copies for
retransmission.

CN—Electrical conference facility or sec-
tion.

CP—Circuit/facility control point.

CR—Cryptocenter.

CS—Sectiondealing with service messages.

CT—Section that accomplishes delivery or
traffic by telephone.

CU-—Section that accomplishes delivery of
traffic to commercial carriers.

CW —Section that relays traffic by radio-
telegraph (CW).

CX—Section that uses tape relay methods
for delivery of traffic to activities
served by a military or commercial
teletypewriter exchange system.

LEASED TELETYPEWRITER
EXCHANGE SERVICE

Commercial teletypewriter exchange serv-
ice (TWX) is employed by the Naval Communi-
cation System for communication with activities
for which there is insufficient traffic to justify
a full-time teletypewriter line.

The TWX service is supplied by a telephone
company. The equipment is owned, installed,
and maintained by the company. Teletypewriter
communications are available to any TWX sub-
scriber; subscribers and their TWX numbers
are listed in a TWX directory. Connections for
TWX communication are made by the telephone
company TWX operator in a manner similar to
a long-distance telephone call. The company is
paid for the time used in actual communication
with another station.
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Normally, traffic for naval activitie
by TWX is routed to a designated rela; zf:égﬁ
rather than transmitted directly to the ad-
dressee by TWX, unless the TWX addressee is
within a certain distance of the originator.
This method of routing results in a considerable
saving because the long-haul portion of the
traffic travels over Navy-leased lines. The
only cost is for the short-distance transmis-
sion between the nearest relay station and the
addressee.

Relay of TWX messages to naval activities
is facilitated by the assignment of routing indi-
cators to facilities served by TWX. Activities
equipped only with TWX facilities are desig-
nated by a routing indicator ending with the
letters CX. The letters preceding CX in the
indicator identify the relay station that trans-

fers traffic routed via the relay network to and

from the TWX-served activity., Because a
particular routing indicator ending in CX may
apply to several TWX-served activities, mes-
sages (including service messages) to the TWX-
served activities must bear a complete address.
The CX at the end of the message routes the
message to the TWX section of a communica-
tion center, where the operator must read the
address portion of the tape to determine the
destination.

CIRCUIT TYPES

In discussing circuits, it should be noted
that the word has a different meaning as a com-
munication term than as an engineering term.
When employed in the latter sense, it refers to
a number of components connected electrically
for the purpose of performing some desired
function. As a communication term, a circuit
is an electronic path between two or more
points capable of providing one or more chan-
nels for the transmission of intelligence.

The four types of teletypewriter circuits are
as follows.

A HALF-DUPLEX (or simplex) circuit is a
landline circuit used for one-way communica-
tion between stations. It permits transmission
in both directions, but not simultaneously.

A DUPLEX (or full duplex) circuit is a radio
or landline circuit over which transmissions
between stations may take place in both direc-
tions simultaneously.

MULTIPLEX (MUX) is a circuit capable of
transmitting and receiving multiple teletype-
writer messages simultaneously. Each
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message is placed on a separate channel, and
the channels are combined by using time divi-
sion on a single carrier frequency.

A SINGLE-SIDEBAND (SSB) circuit is capa-
ble of transmitting and receiving simultaneously
the information contained in up to 16 teletype-
writer or RATT channels and one or more
voice channels on both the upper and lower
sideband frequency. (See chapter 7.)

RADIO TRANSMISSIONS
TO THE FLEET

Three principal methods are used for trans-
mitting messages to the fleet: broadcast,
intercept, and receipt. When either of the first
two methods is used, fleet units copy all trans-
missions but do not answer, thus avoiding the
disclosure of their positions as happens when
the receipt method is used. The broadcast and
intercept methods have one common disadvan-
tage in that there is no positive assurance that
the message, as transmitted, has been received
by the station called. This disadvantage is
minimized by using transmitters of adequate
power, careful choice of frequencies, good op-
erating technique, monitoring transmissions
for accuracy, and sequential serial numbers.

Broadcast Method

The broadcast method of transmission, as
already stated, is the primary method of de-
livering traffic to the fleet. With this method,
information transmitted is contained in sequen-
tially numbered messages addressed to ships
concerned. Communication personnel on each
ship ensure that they have a complete message
file (this is mandatory for all units and com-
mands) by checking the sequential serial
numbers,

A broadcast message serial number consists
of the letter designating the broadcast area (as
shown in fig. 4-6). Transmissions other than
CW consist of a letter indicating the type of
broadcast (RATT—R, facsimile~P (photo)), the
abbreviation NR (number), and the sequential
number of the message issued by the appropri-
ate broadcasting station. For example, WR
NR 105 is the one hundred fifth message broad-
cast during the month by RATT (R) from
NAVCOMMSTA Washington (W); G NR 7 is the
seventh CW fleet broadcast transmitted during
the month by NAVCOMMSTA Guam. (The
transmission is understood to be by CW unless

otherwise indicated.) The serial number ap.

pears as the first item of the procedure com.
ponent of the message. The first message of
the month is number 1. Succeeding messageg
are numbered sequentially until the end of the
last day of the month, at which time a new
series is begun.,

Fleet units and commands are required tg
guard a designated broadcast frequency that
usually, but not always, is the frequency of the
broadcast area within which they are operating,

On CW circuits, broadcasts follow regular
schedules; no deviation is made without previ-
ous notification to the fleet, Messages are
placed on these schedules in order of prece-
dence. If a message with a precedence of im-
mediate or higher is given to the transmitting
station while a message of lower precedence is
being broadcast, the lower precedence mes-
sage is interrupted (unless only a short portion
remains to be transmitted), and the high-~
precedence message is sent out. On RATT
circuits, which have continuous broadcasts, a
device may be keyed to ring bells on all re-
ceiving teletypewriters to call the attention of
personnel to an incoming high-precedence mes-
sage. It is possible that a long, low-precedence
message that was interrupted may not be com-
pleted until the next schedule. Messages
usually are not repeated on subsequent sched-
ules. All ships copy schedules and maintain a
complete file of all broadcast messages, but
only the addressee takes action on any message.

To ensure reception by all units, the broad-
cast station employs several transmitters
simultaneously —normally one very-low-
frequency or low-frequency transmitter, and
as many as five high-frequency transmitters.
Most ships copying a broadcast tune to a low
frequency and a high frequency, or to two high
frequencies.

Broadcasts employ automatically keyed
radiotelegraphy, radioteletypewriter, and radio
facsimile. In the first method, messages are
perforated on tape, and fed into a machine that
keys them at a speed no greater than 29 words
per minute. Ships with RATT equipment copy
the RATT broadcasts, and do not copy the CW
schedules. Facsimile broadcasts usually are
limited to weather maps and similar material.

In addition to the fleet broadcasts, broadcast
stations also transmit general broadcasts.
General broadcasts include hydrographic warn-
ings, notices to mariners, merchant ship traf-
fic (MERCAST), and weather reports. In some

ST
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areas, general broadcasts also include press
and time signals.

Intercept Method

Using the intercept method, the transmitting
shore station sends to a second shore station.
The latter obtains necessary repetitions to en-
sure correct reception, and repeats back.
Messages thus transmitted are actually intended
for third stations or ships, which are required
to copy the transmissions but do not receipt for
them or use their transmitters for any other
purpose directly in connection with these
transmissions.

The intercept method has an advantage over
the broadcast method in that the necessary

verifications can be pointed out and corrections.

obtained. In addition, the third party has two
opportunities to copy the same transmission.
Despite these advantages, the broadcast method
is superior in that it affords a higher degree of
security and greater amounts of traffic can be
handled in a given period. For this reason,
the intercept method is not currently employed
within the U. S. Navy.

Receipt Method

The receipt method of transmitting mes-
sages is a system of delivery in which the re-
ceiving station indicates that it has received
each transmission. This may be done by the
receiving station transmitting a receipt after
each message or sequence of messages, or by
making a periodic station serial or channel
number comparison with the transmitting
station.
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The receipt method is the normal method of }
handling radiotelegraph point-to-point, ship-to. .
and aircraft traffic. I =
also may be authorized by responsible com- -
manders for shore-to-ship communication iy °

ship, ship-to-shore,

peacetime and, under exceptional circum-
stances, in wartime,
The receipt method is the most reliable way

of handling traffic because no doubt exists con~
cerning the addressee's receipt of the message,

Repetitions and corrections may be obtained ag
desired at the time of transmission.

A decided disadvantage in using the receipt

method in wartime is that the location of both

stations may be disclosed to the enemy through °
In addition, the -
identity of the station using this method may be
disclosed because of the use of individual call -

direction-finding equipment.

signs.

SHIP-SHORE RADIO CIRCUITS

Besides their responsibilities for operating ;

fleet and general broadcasts, NAVCOMMSTAs
are the principal agents in receiving radio traf-
fic from the fleet. The primary means for de-
livering this traffic from individual ships to
shore stations is via the ship-shore radio cir-
cuits. Certain NAVCOMMSTAS maintain a con-
tinuous guard on the fleet ship-shore circuit.
Stations that do not guard the primary ship-
shore circuits may guard special area ship-
shore circuits instead. At many communica-
tion stations, a guard also is maintained on
secondary ship-shore and harbor common cir-
cuits. These ship-shore frequencies are not
used for point-to-point transmission, but
rather as contact frequencies, the station then
shifting to the working frequency.
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