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PREFACE

This book has been prepared to provide naval officers with general
knowledge of communications in the Naval Establishment. Although
designed to give a general knowledge of naval communications, it is
sufficiently detailed to acquaint an officer with the specific duties of the
shipboard communicator as well as duties performed by persons in
communication billets ashore. The content and organization of this béok
is based upon that of The Communication Officer, NavPers 10780; however,
material in this book has been updated and all classified information has
been deleted.

Specific chapters treat such areas as basic radio theory, message
preparation and format, visual signaling, training and security, and
shipboard and shore station communications organization and operation.

This publication was prepared by the U.S. Navy Training Publications
Center, Washington, D.C., for the Bureau of Naval Personnel.

UNITED STATES
GOVERNMENT PRINTING OFFICE
WASHINGTON: 1961




THE UNITED STATES NAVY

GUARDIAN OF OUR COUNTRY

The United States Navy is responsible for maintaining control of the sea
and is a ready force on watch at home and overseas, capable of strong
action to preserve the peace or of instant offensive action to win in war.

It is upon the maintenance of this control that our country's glorious
future depends; the United States Navy exists to make it so.

WE SERVE WITH HONOR

Tradition, valor, and victory are the Navy’'s heritage from the past. To
these may be added dedication, discipline, and vigilance as the watchwords
of the present and the future.

At home or on distant stations we serve with pride, confident in the respect
of our country, our shipmates, and our families.

Our responsibilities sober us; our adversities strengthen us.

Service to God and Country is our special privilege. We serve with honor.

THE FUTURE OF THE NAVY

The Navy will always employ new weapons, new techniques, and
greater power to protect and defend the United States on the sea, under
the sea, and in the air.

Now and in the future, control of the sea gives the United States her
greatest advantage for the maintenance of peace and for victory in war.

Mobility, surprise, dispersal, and offensive power are the keynotes of
the new Navy. The roots of the Navy lie in a strong belief in the
future, in continued dedication to our tasks, and in reflection on our
heritage from the past.

Never have our opportunities and our responsibilities been greater.
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CHAPTER1
TAKING OVER

NAVAL COMMUNICATIONS

Naval communications today is a giant and
complex enterprise with thousands of round-the-
clock operating personnel and many millions of
dollars worth of electronic equipment. It is a
highly disciplined effort—the best of its kind in
the world. :

The term ‘‘naval communications’’ is com-
prehensive, and is used to denote the whole of
the communication undertaking throughout the
Navy. It refers to the concept of communicating,
and is not to be confused with the Naval Com-
munication System, which is a tangible network
of communication channels that comprises only
one part of the entire effort.

Naval communications is always in a con-
dition of preparedness. In the event of hostilities
the operating forces would be dependent on
communication facilities in existence at the time,
for it is unlikely that a next war would allow a
period of grace for procuring vast amounts of
electronic equipment and training thousands of
men. Moreover, it is imperative that adequate
means for prompt transmission of warning and
intelligence be instantly available. For these
reasons the Navy strives to keep its training
level high, and maintains communication facil-
ities that would not be warranted if the traffic
load were the sole criterion of necessity.

MISSION

The mission of naval communications is to
provide and maintain reliable, secure, and rapid
communications, based on war requirements
adequate to meet the needs of the Operating
Forces, the Navy Department, and the Naval

Shore Establishment; primarily to serve
operations and secondarily, to facilitate
administration.

POLICY

The policy of naval communications is:

1. To maintain and operate adequate, effi-
cient and secure communications, fully
capable of fulfilling the mission.

2. To cooperate with the military services
and other departments and agencies of
the U. S. Government and Allied nations.

3. To encourage development of those com-
mercial communication activities (in-
cluding amateur) which will enhance the
military posture and other interests of
the United States.

4. To maintain facilities for adequate com-
munication with ships of the maritime
trade, aircraft flying over the sea, and
shore radio stations of the maritime
service for the promotion of safety of
life at sea and in the air.

THE RELIEVING PROCESS

The way you relieve an officer and assume
new responsibilities will not ensure success,
but it certainly will prevent many unnecessary
headaches during the first months in the new
job. This is particularly true for those officers
who are starting without wide experience in the
new billet. Since this is a text in basic com-
munications designed to meet the needs of the
new communicator, a few suggestions are in
order.

It is conceivable that circumstances might
require that you immediately assume the duties
of communication officer of your ship. This
could result from serious illness to the officer
now assigned those duties or from some other
untoward incident. In such event, little can be
said except ‘“Good luck.’”’ For our purposes,
however, it will be assumed that you have a
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reasonable time to consult with your predeces-
sor. The ideal situation would permit about 2
weeks’ turnover time, at least 1 week of which
would be at sea. Unfortunately, such opportuni-
ties rarely occur.

Ship’s Organization

Before concerning yourself with the details
of your new job, study the ship’s organization
book to get the feel of the ship as a working
unit. You will be able to judge the ship by the
book. In a well-run ship the organization book
is a living document. Generally the type com-
mander promulgates a standard organization
book which the individual commanding officers
modify to meet the needs of their ships. The
modifications should be limited in number to
ensure uniformity throughout the class of vessel.
In addition, each commanding officer prepares
a group of ship’s instructions covering the more
common recurring problems. These instructions
become an integral part of the book. The ship’s
leave policy, routine for airing bedding, pro-
cedures for dealing with public vendors, and
many other evolutions are spelled out in detail.
A few ships have an organization book which is
broken out but once a year—for inspection
purposes. The rest of the time everyone im-
provises. Each officer of the deck handles each
problem in his own way, with the result that
chaos generally prevails. Invariably, in such a
ship, morale will be low. A good organization
book, properly used, is worth its weight in gold.
One point: it is a big book, so do not expect to
master it in a few days. Refer to it often and
you are on the way to a happy tour.

Your Men

Your sailors represent a good cross section
of the American people. They come from all
sections of the countryandalllevelsof economic
background. They are intelligent and quick to
recognize insincerity. They will come through.
It may be your lot to lead them into battle and they
will go unflinchingly. More need not be said of
any man.

Your success or failure as communication
officer will, in large degree, depend on your
petty officers. They know their jobs and, in
some cases, they know much about your job.
You are the boss and your petty officers expect
you to take charge. Treat them fairly, and with
respect, and they will give you their loyalty.
Put on a pompous front and they will see through
you in a minute.

Don’t forget that your mission is to provide
rapid and reliable communications for the ship.
Ask your men for suggestions, but always apply
the test of whether it contributes to your goal.
If it does not—discard it; if it does—use it.

Know your men. Know their names. Their
personal life is their own, but your interest
should not be confinedto their activities onboard
ship. When one comes to you with.a problem,
no matter how insignificant it may seem, re-
member that it is quite urgent to him. Do what
you can to help. Everything you give will come
back to you in time. Keep in mind, however,
that it is as important to be able to say '""No'' as
to say ""Yes."

Departmental Organization

You must also familiarize yourself with the
organization of the operations department. The
operations officer will be your immediate su-
perior, and from time to time will assign you
tasks which will require a detailed knowledge of
the whole department. It may well be that in his
absence you will temporarily take charge of the
entire organization.

This text treats the subject of communica-
tions within the context of a typical destroyer
organization. Figure 1-1showsthe departmental
organization for destroyers. Due to the limited
number of officers available, there is much
doubling up of duties. The executive officer may
be navigator; the engineer officer may perform
the duties of main propulsion assistant. On a
large ship the communication officer has sev-
eral assistants, such as a custodian of regis-
tered publications and a signal officer, but in a
destroyer you will invariably have no officers
to help you. Elsewhere in this book the specific
tasks are spelled out in some detail, but it
would be well to mention here the fundamental
source with which you must be familiar. U. S.
Navy Regulations, 1948, ineludes a chapter on
the duties of each officer. Master the sections
applicable to your job. Neither this book, nor
any other, is a substitute for Navy Regulations.

dep:
vari
appl
inva
depz
with
the

unde
the °

adm
usec
Eves
is c«¢
of aj
to h




ion
ur

in
ob.

ect .

rith
lty.
agh

ide
1ip.
ply
al.

eir
‘est
ard

re-
‘hat

rer,
'as

the
The
su-
you
eof
his
the

ca-
yer
atal
ited
uch
nay
rm
na
ev-
ris-
ina
ers
ific
t it
ntal
. S.
*on
ons
nor

4

Chapter 1 - TAKING OVER
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Figure 1-1.—Departmental organization for destroyers.

The operations officer may have prepared a
departmental organization book containing the
various sections of the ship’s organization book
applicable to the department. Such a manual is
invaluable. It may also be supplemented by
departmental instructions. Before proceeding
with the detailed processes involvedinrelieving
the present communication officer, be sure you
understand the relationship of your division to
the whole ship.

Administrative Checkoff Lists

Each type commander prepares a detailed
administrative inspection checkoff list which is
used to evaluate the ships under his command.
Everything which the admiral thinksis important
is covered by a question on thelist. At intervals
of approximately once each year you can expect
to have a group of officers from another ship,

supplemented by either the admiral’s or squad-
ron commander’s staffs, come aboard and dig
through your records and compartments, ask a
thousand questions, and finally evaluate your
division. No finer way to determine the admin-
istrative condition of a ship has yet been devised.

Get a copy of the checkoff list and go through
it, item by item, with the officer youare sched-
uled to relieve. Sight everything! Markup a copy
with the location of each item for future ref-
erence. Assume that any record which you do
not see is nonexistent. On schedules of daily,
weekly, and monthly checks of equipment, close
observation easily reveals whether the testsare
in fact being performed, or whether someone is
merely initialing the book.

Certain periodic reports require data which
must be gathered systematically throughout the
period covered by the report. Does your pred-
ecessor have a tickler system which effectively
ensures that all reports are prepared and filed
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on time? He may say he has, but check it and
change it, if necessary. One of the most effective
tickler systems is prepared by having your
yeoman type the name of each report on the due
date page of two calender pads. One may be
kept in your office and one in your room. As
you turn the page each day, the reports due are
obvious.

Equipage

You may find that the officer you are sched-
uled to relieve has signed for equipage. This is
material, usually of a pilferable nature, of such
value that individuals having custody of it are
required to sign a card which is retained by the
ship’s supply officer. Binocularsare an example
of equipage.

Regulations specify that each department
head sign the custody cards for all equipage
allotted his organization. The department head
may further require that subcustody cards be
signed by the personhaving actual respensibility
for each item. If you take custody of an item,
ensure that it is kept in the secure stowage.
Neither you nor your men can be expected to
account for equipage unless there are adequate
facilities to keep it protected when not in use.
You will spare yourself much grief by looking
into this problem early.

In the event equipage is lost or damaged, it
must be surveyed. Essentially, this is an inves-
tigation of the cause and a citing of responsi-
bility. Surveys can well result in disciplinary
action against the responsible person. Take this
problem seriously, like all the others facing the
communication officer.

Registered Publications

Probably more young officers have gotten
into serious trouble because of careless handling
of registered publications than for any other
reason. The subject is so important that a full
chapter of this book (chapter 11) is devoted to
it. Do not accept custody for the registered
publications of your shipuntil youhave mastered
the regulations concerning them. It is most
improbable that you would be ordered to do so
without proper instruction. If you should receive

such orders, however, inform your superiors
that you are not yet qualified—then make every
effort to learn the job as quickly as possible.

The basic instructions for custodians are
contained in RPS 4. You should master each
subject in that book to the extent that you know
it as well as you know your own name. Even
then, constantly review and restudy the material.
Chapter 11 of this text is a fairly good conden-
sation of the major instructions to know, but it
is not intended as a substitute for RPS 4. Even
if you are not assigned the duties of custodian,
as long as you are connected even remotely with
communications, you should be thoroughly fa-
miliar with the regulations governing the proper
handling of registered publications.

Material

Every division officer is responsible for the
proper maintenance. of the equipment and com-
partments for which he has cognizance. (Chapter
15 of this text treats the subjects of maintenance
and overhaul.) In the course of assuming the
duties of communication officer, in company
with your predecessor, you should make a
thorough inspection of all the areas of the ship
for which you are about to assume responsibility.
Many young officers fail to comprehend the
standards of cleanliness which should be met,
Yet, generally, they have lived all their lives in
homes which are spotlessly clean. The standards
of their homes are the standards of the ship.
At home the kitchen floor was scrubbed with
soap and water, and no better way has yet been
found to clean decks aboard ship. Dust was not
allowed to gather at home; nor should it be
tolerated in your spaces. If you set high stand-
ards, your men will meet them. It does not take
years of sea duty to recognize cleanliness, but
don’t be surprised if you hear the most fantastic
reasons and excuses for dirty equipment and
compartments. Do not be intimidated by a couple
of hashmarks.

In the course of your material inspection,
look into the corners and drawers. Get down on
your knees and look under tables and trans-
mitter foundations. If they are clean, you are
taking over a good division; if they are not, you
have much work ahead. The generators which
supply the transmitters present a good insight
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Chapter 1 - TAKING OVER

into the maintenance standards. If the zerk
fittings are painted over or are dirty, you should
be suspicious of the way the routine maintenance
schedules are being carried out. Ask to see the
portable vacuum cleaner for removing dust from
radio equipment. It should be readily available.
Look inside the searchlights for evidence of
corrosion.

In your division’s living compartment, check
the lockers and bedding. Are they clean? Are
the bunks arranged for head-to-toe sleeping?

A compartment cleaner shouldbe assigned to
take care of the berthing spaces on a semi-
permanent basis. No system which rotates clean-
ing responsibility more often than once a month
provides enough continuing incentive to ensure
high standards. Arrange your schedule so that
you visit the berthing spaces daily. Require
your leading petty officers to take responsibility
for the cleanliness of the living quarters of the
division. It might be said that the cleanliness
standard maintained in the division berthing
spaces has a direct effect on all of the working
spaces, for men cannot be expected to keep
their shops cleaner than their living quarters.

Current Ship's Maintenance Project

The current ship’s maintenance project
(CSMP) is the written record of authorized and
required alterations and repairs. This is ex-
plained in some detail in chapter 15. You prob-
ably will find that part of the CSMP is main-
tained by the electronics material officer and the
remainder by the engineer officer. Each part
will contain information of interest to you.

Go over the lists of repairs with both the
officer you are to relieve and the EMO. Be sure
you understand the effect the inoperable equip-
ment will have on your ability to furnish the
required circuits during fleet operations. Dis-
cuss the approved alterations with the engineer
officer. It may well be that one which can
considerably improve the communication capa-
bility of the ship can be completed by a tender
or by ship’s force personnel. If you are able to
recognize the significance of such analteration,
and can expedite its completion, you will be
making a considerable contribution to the com-
bat effectiveness of the ship. Such opportunities
come only to one who is willing to study and
work.

Relief Letter

It is common practice for the officer being
relieved to write a letter to the commanding
officer, via the relieving officer and the exec-
utive officer, stating that he has been relieved
and the condition of the department or division
for which he has been responsible. All too often
this letter is a formality which contains no
information of value to the Captain. There are
still too many officers who make a career of
trying to prevent commanding officers from
learning the true facts about the fighting ability
of their ships. You, as relieving officer, how-
ever, should ensure that everything which you
do not consider satisfactory is reported in your
endorsement. You owe this to the Captain and
to yourself.

Once all the unsatisfactory items have been
brought to his attention, the commanding officer
will naturally expect you to correct them as
expeditiously as possible. There are those who
do not report the facts for this reason alone.
Others conceal the facts, relying on some foolish
hope that their successor similarly will not
reveal their shortcomings. The Navy isengaged
in too important a business to be composed of
officers dedicated to the continuance of a ‘“mu-
tual protective society.’”” There undoubtedly will
be some less-than-satisfactory items when you
are being relieved. Include them in your own
basic letter to the Captain at that time. If you
have been conscientiously informing your su-
periors of all your problems from day to day,
you should have no fear of any adverse reaction
as the result of such a relieving letter. All of
your superiors have served as division officers
and department heads. They are familiar with
the difficulties encountered in daily operations.
No commanding officer, however, can be ex-
pected to forgive you for failing to keep him
informed.

About 1 month after you have taken on the
responsibilities of communication officer, pre-
pare another letter to the Captain, again via the
operations and executive officers, stating what
you have done to correct the deficiencies you
found on arrival. Include in this report any
additional casualties which have occurred or
difficulties which you are experiencing. It may
well develop that you are writing a monthly
letter to the Captain on the status of communi-
cations. Each such report may bring additional
pressures on you to get the problems corrected.
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Your superiors will appreciate the effort which
you are making, and you may be sure that they
will take appropriate cognizance of it. In addition
to this, every evening at 8 o’clock reports,
submit a list of all inoperable equipment to the
executive officer.

GETTING THE JOB DONE

Problems do not solve themselves. Ideas and
suggestions have no meaning unless followed by
decisions. Attack each casualty, problem, and
suggestion aggressively. Determine the facts
and decide what has to be done. Then see that
it is done. Telling a subordinate todo something
does not ensure that your orders will be carried
out. You must follow through until the final
objective has been achieved.

You might receive a complaint from a de-
partment head that he is not receiving copies
of incoming messages rapidly enoughto prepare
timely answers. Merely explaining that youhave
a routing system that should provide efficient
service does not solve the problem. If the
messages do not get to the man who must act
on them, something is wrong. You may feel that
having two or three more men assigned will
solve all your problems. This might be true,
but it is the least likely way you will solve the
problem because the odds are that you will not
get additional personnel. Do the job with what
you have. Ask the communication officers of
other ships how theyhandle the problem. Consult
your superiors and use their experience where
possible. Your leading petty officers mighthave
the answer, or it is entirely possible that the
sailor who has been routing the messages knows
more about it than anyone else and is eager to
try out some of his own ideas. When you have
studied the problem thoroughly, make a decision,
then carry out the decision aggressively.

Do not get bogged down in too many projects
at the same time. Many officers spend hours
working on ten different projects simultaneously
and in the final analysis rarely complete any of
them. Plan each day to work on the most im-
portant problems and carry each one through
to completion. Wherever possible, establish a
system which, after youhave properly instructed
your men, will run itself with a minimum of
supervision from you. Delegate routine jobs.

Report results! Whenever you are assigned
a task by a superior officer, report its comple-
tion. If you get into the habit of reporting back,

it islikely that youwill seldom forget an assigned
job. Carry a pocket notebook and take notes.
Check your notes several times a day. If you
cannot do a job, report this fact, too, and
request further instructions or advice.

ADMINISTRATION

Every business has its standard operating
procedures, and the Navy is no exception. Cor-
respondence is prepared in a standard way.
You will prepare many official letters but, until
you assume command of a ship, you rarely will
sign one. This places an additional responsi-
bility on you. It is your job to prepare each
letter so that the Captain will be pleased to

sign it. This is not to say that controversial-

subjects should be left out but rather that the
facts are correct, and the conclusions or rec-
ommendations are well thought through. The
letter should be in accordance with approved
format. Most important, be sure that all cor-
respondence forwarded to the Captain for his
signature is grammatically correctand contains
no misspelled words. Except in unusual cases,
the letter should be typed smooth. The final
test to be applied is: Would you be willing to
sign the letter if you were commanding officer
and your service reputation were at stake?

DEPLOYMENT

Most U. S. Naval ships are deployed peri-
odically to overseas areas. When overseas, the
normal supply channels are lengthened, com-
plicating logistics. In addition, the various fleet
commanders issue instructions and procedures
covering a wide range of subjects which may
differ in detail from those in effect while oper-
ating from the continental United States. Special
crystals covering UHF frequencies may be re-
quired. All of these problems throw a heavy
workload on the communication officer.

Generally, each type commander has an ef-
fective instruction wherein all of the predeploy-
ment requirements are delineated. Approxi-
mately 3 months prior to sailing, obtain a copy
of this instruction from the ship’s files and
initiate action to obtain all required items.

In the case of the instructions, they usually
are mailed to each ship in plenty of time to
allow thorough study by interested personnel
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Chapter 1 - TAKING OVER

prior to arrival in the forwardarea. Ensure that
an accounting system is maintained for each
instruction and notice because they must be
returned prior to returning stateside. Do not
intermingle them in the ship’s regular file
binders. Keep them readily available to oper-
ating personnel,

Don’t wait until the problem arises to start
checking effective instructions and publications
for the correct procedures. Many times it is
too late to correct mistakes after the ship is
underway. Plan ahead! Advanced planning is
necessary to insure a successful tour of duty
as a communicator.




CHAPTER 2
TASK ORGANIZATIONS AND FLEET OPERATIONS

CHAIN OF COMMAND

The tasks and responsibilities assigned ships
of the U. S. Navy are many and diverse. A ship
may be steaming above the Arctic Circle one
month, and crossing the equator the next. She
may have been gathering hydrographic data last
week, and plane guarding for a carrier today.
Versatility of the ships is necessary because of
the many jobs the Navy has to perform while
waging war or preserving peace.

Since World War II, the tendency in ship
design has been toward specialization. For ex-
ample, several aircraft carriers of the CVA
class have been converted to handle antisub-
marine duties, then redesignated as CVS car-
riers. Again, in the antisubmarine specialty,
several general-purpose destroyers have been
converted to escort destroyers (from DD to
DDE). Under the new construction program,
nuclear powered submarine T7ifor has been
designed and built as a radar picket submarine.
Nonetheless, these specialists are required to
perform many duties not necessarily in their
particular field, but common to the type. ADDE,
for example, is still capable of conducting shore
bombardment.

The commands to which a ship may be sub-
ordinate are nearly as numerous as her individ-
ual duty assignments. Command in naval opera-
tions is exercised through communications, and
naval communications are organized to parallel
command relationships. Within a command, the
communicator serves as the instrument of
command.

Command Categories

There are two branches of command within
the naval organization: ADMINISTRATIVE COM-
MAND and TACTICAL COMMAND. Although
each ship of the U. S. Navy always belongs to
some administrative command, she is not at
all times part of a tactical command.

Administrative

An administrative command is usually a
type command. Commander Cruiser-Destroyer
Force, U. S. Pacific Fleet (COMCRUDESPAC),
and Commander Amphibious Force, U. S. Atlan-
tic Fleet (COMPHIBLANT) are administrative
commands composed of ship types. CRUDESPAC
forces consist of destroyer and cruiser types
of the Pacific Fleet; PHIBLANT forces com-
prise the various amphibious types of the At-
lantic Fleet.

Tactical

A tactical command is anorganization formed
from one or from several ship types, and there-
fore from different administrative commands.
While the ships of a tactical organization remain
under the administrative control of their respec-
tive types, they are now part of an operational
(tactical) organization, and subject to a tactical
chain of command as well. Thus, a destroyer
under the administrative control of COMCRU-
DESPAC, but operating in the Western Pacific
as a unit of the Seventh Fleet, is under the
tactical command of Commander Seventh Fleet.

How Communications Follows
Chain of Command

Communications in each branch of command
can best be explained by an example. Consider,
for our purposes, the general-purpose destroyer
USS Willard Keith (DD 775), a unit of the
Atlantic Fleet, and attached to Destroyer Squad-
ron 22.

Willard Keith is one of eight destroyers
comprising Destroyer Squadron 22. The squad-
ron is further divided into two destroyer divi-
sions, composed of four ships each. Squadron
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flagship is USS DuPont (DD 941). DuPont isalso
flagship for the first division of the squadron,
Destroyer Division 221. The other division of
the squadron, Destroyer Division 222, has a
commander also, but he is junior tothe squadron
commander. The flagship for the division com-
mander (COMDESDIV 222) is USS McGowan
(DD 678).

The entire squadron is under the administra-
tive command of Commander Destroyer Flotilla
4 (COMDESFLOT 4) who in turnisunder the ad-
ministrative command of Commander Destroyer
Force, U.S. Atlantic Fleet (COMDESLANT). To
complete the administrative chain of command,
COMDESLANT is responsible to Commander in
Chief, U.S. Atlantic Fleet. Figure 2-1 shows
Willard Keith’s administrative chain of com-
mand. :

A destroyer squadron commander is usually
a senior captain. The next junior officer in the
squadron is the other division commander, who
most usually is a captain also. Whatever the
rank, squadron and division commanders under
flag rank are called ‘‘commodore.’’

Administrative Matters

Administrative matters forwarded by indi-
vidual commands are sent via complete chain of
command. Destroyers in Destroyer Division 221
forward controlled exercise reportsto COMDE-
SLANT via COMDESRON 22 and COMDESFLOT
4. Inasmuch as destroyers in DESDIV 222 have
an additional link in the administrative chain of
command, their controlled exercise reportsare
forwarded to COMDESLANT via COMDESDIV
222 as well as COMDESRON 22 and COMDES-
FLOT 4.

As an example, assume that the commanding
officer of USS The Sullivans has arecommenda-
tion for a change toa communication publication.
He forwards his request and reasons tothe Chief
of Naval Operations via COMDESDIV 222, COM-
DESRON 22, COMDESFLOT 4, COMDESLANT,
and CINCLANTFLT.

Tactical Chain of Command

The mission of tactical command, as men-
tioned before, is to perform specifictasks. Let’s
place DESRON 22 in a tactical organization.

Figure 2-2 shows the tacticalorganizationof
Task Force 62. Four ships of DESRON 22 are
included in the operation.

Numbering System in Tactical Organization

Note that the numbering system of a tactical
organization is orderly and follows a consistent
pattern. It starts with the commander of the
fleet, and further divisions carry the fleet num-
ber for identification throughout the breakdown.
Task forces of the Sixth Fleet are numbered in
succession as TF 60, TF 61, TF 62, etc. Fleets
operating in or about the Atlantic Ocean areas
have even numbers; those of the Pacific, odd
numbers.

Task Force

The tactical chain of command within the
force is headed by Commander Task Force 62,
who is responsible (in our illustration) to Com-
mander Sixth Fleet. Because  of the scope of
tasks to be accomplished, the task force usually
is divided into task groups, and subdivided fur-
ther into task units and task elements.

Assume that Task Force 62 is conducting a
training exercise in the Western Mediterranean.
The mission requires the efforts of large num-
bers of both combatant and supply ships.

Task Force 62 is divided into Task Group
62.1, Task Group 62.2, Task Group 62.3, Task
Group 62.4, and Task Group 62.5.

Task Group

DESDIV 221 hasbeenassigned antisubmarine
duties, and is a component of Task Group 62.2.
Commander Task Group 62.2 is COMCARDIV 14,
embarked in USS Wasp (CVS 18). DESDIV 221
and DESDIV 342 comprise Task Unit 62.2, the
screen unit organized to (1) screen the carrier,
(2) act as plane guard, and (3) conduct offensive
antisubmarine warfare.

Ships for a fleet exercise operation are as-
signed by their respective type commanders.
Assignments are based on the requirements of
fleet commanders, capabilities of the ships, and
(in peacetime) training needs.

A ship usually makes two extended cruises
during her training cycle. Inthe Atlantic, the de-
ployment usually is to the Mediterranean; inthe
Pacific, to the Far East.

In our example, activation of Task Force 62
has made it necessary for COMDESLANT toas-
sign destroyers to fill the needs of the force. We
may assume that destroyers of DESRON22 were
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CINCUSNAVEUR

COMMANDER
SIXTH FLEET

COMMANDER
TASK FORCE 62
(CTF 62)

i
=

COMMANDER

COMMANDER COMMANDER COMMANDER COMMANDER
TASK GROUP 62.1 TASK GROUP 62.2 TASK GROUP 62.3 TASK GROUP 62.4 TASK GROUP 62.5
(CTG 62.1) (CTG 62.2) (CTG 62.3) (CTG 62.4) (CTG 62.5)
COMMANDER COMMANDER COMMANDER
TASK UNIT 62.2.1 TASK UNIT 62,22 TASK UNIT 62.2.3
(CTU 62.2.1) (CTU 62.2.2) (CTU 62.2.3)

(SCREEN UNIT)
DUPONT (DD 941) (F)
PUTNAM (DD 757)
WILLARD KEITH (DD775)
HENLEY (DD 762)
AULT (DD 698)
WALDRON (DD 699)
HAYNSWORTH (DD 700)
JOHN W. WEEKS (DD 701)

Figure 2-2._Tactical chain of command, Task Force 62.

ready for extended operations, that the crew had
completed a certain degree of shipboard training,
and that the ship was materially ready for sea.

Within Task Group 62.2 there may be several
type vessel commands. Commander Task Group
62.2 is also Commander of Carrier Division 14
(COMCARDIV 14), and flies his flag in the car-
rier in which he is embarked, i.e. USS Wasp
(CVS 18) COMDESRON 22 is screen commander
and flies his flag in his flagship.

Still further division of the fleet is possible
through the formation of TASK UNITS or TASK
ELEMENTS. Usually these divisions of the fleet
are quite small, and may even consist of a single
ship. In our example, the screen for Task Group
62.2 is designated Task Unit 62.2.2.

11

Task Element

A task unit may be further subdivided into
TASK ELEMENTS, normally comprised of one
or two ships. Toillustrate, two destroyers, tem-
porarily detailed from the screen to perform a
special mission, may be designated as Task Ele -
ment 62.2.2.1 until mission is completed. Subdi-
vision into task elements is limited to the mini-
mum required by essential operational tasks.

It should be noted that a task force may be
subdivided into a maximum of ten self-contained
TASK GROUPS (TG). A task group may in turn
be subdivided into a maximum of ten TASK
UNITS (TU). A task unit may be subdivided into a
maximum of ten TASK ELEMENTS (TE).
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FLEET OPERATIONS

Striking Force

The naval striking force, today composed
principally of large aircraft carriers, guided
missile ships, and screening vessels, repre-
sents a highly mobile and formidable weapons
system for offensive and defensive naval opera-
tions. In official language, striking force opera-
tions may be divided into ATTACK CARRIER
STRIKING FORCE (ACSF), or SURFACE AC-
TION STRIKING FORCE (SASF), or a combina-
tion of both. NWP 20 covers striking force oper-
ations in general.

Composition and Type

An attack carrier striking force may contain
as many as five carrier groups. Our example,
Task Force 62 (fig. 2-3), is made up of three
attack carrier striking groups. As an optimum
organization, this hypothetical task force could
consist of 12 attack carriers, withaccompanying
aircraft, support ships, and screening destroy -
ers, plus requisite destroyer, submarine, or
shore-based airborne early warning (AEW) air-
craft pickets. Bear in mind, however, that the
concept of striking force operations is very
fluid because of new weapons and weapon
systems.

Carrier-based aircraft are the primary of-
fensive weapon of the attack carrier striking
force, with ships other than carriers acting to
support and screen against air submarine
threats.

When sustained naval operations are in pro-
gress, the striking force commander must co-
ordinate his operations with those of other
forces. Coordination requires communications
as the voice of command. As an example, close
coordination with wunderway replenishment
groups is important for ensuring adequate logis-
tic support. Close coordinationisalsoimportant
in carrying out striking missions designed to
cover amphibious or airborne forces. Allied
Naval Maneuvering Instructions (ATP 1) and
Joint Action Armed Forces JAAF) are guides

12

to be followed in establishing and maintaining
close liaison with other friendly forces. Policy
in such matters is promulgated at the level of
the fleet commander.

Chapter 9 of NWIP 16-1 contains principles
and instructions regarding use of tactical com-
munications in striking force operations.

Assault Force

The task organization of the amphibious task
force must meet the requirements of embarka-
tion, movement to the objective, protection,
landing, and support of the amphibious troops.
Inasmuch as standard organization is not ap-
plicable to all situations, the task organization
is determined in accordance with the require-
ments of the particular operation. Flexibility
of task grouping is essential. Task organization
titles of the various task components are used
exclusively for operational purposes. Admin-
istrative titles are retained for administrative
reasons.

The standard numerical designation system
is used for naval forces in amphibious task
force organizations. In the landing force organ-
ization, normally only the landing force isgiven
a numerical designator. If separate attack groups
are formed, however, the corresponding landing
groups will be given numerical designations.
Other major task groupings are numerically
designated as necessary.

Extent and Type of Operation

Amphibious operations include planning,
preparation of the objective, embarkation of
troops, rehearsals, and movement to the objec-
tive area; landing troops, equipment, and sup-
plies; support of the landing, and subsequent
operations ashore for capture of the objective;
and, finally, consolidation of the lodgement area.
The operation may be conducted by forces of
the naval establishment alone, or it may be
conducted by such forces in combination with
the other armed forces.

Naval forces in an amphibious operation
include several components, as demonstrated

&
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Figure 2.3.—-Typical striking force organization.
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in figure 2-4. Components to which destroyer-
type vessels may be assigned are: gunfire
support group, support carrier group, screening
group, and close covering group. For simplicity
and more effective control, two or more of
these components may be combined or may be
assigned dual functions. Destroyers in the gun-
fire support group may, for example, subse-
quently be assigned to the support carrier
group screen,

The heterogeneous nature of an amphibious
task force requires an elaborate and secure
system of rapid communications to control and
coordinate the action of the component forces.
Communication requirements of amphibiousop-
erations are shown in figure 2-5. Communica-
tion security requirements may require adoption
of one or more precautionary measures, Within
various movement groups of the amphibious
force, primary reliance usually is placed on
VHF and UHF radio for tactical traffic. Admin-
istrative traffic, on the other hand, is passed by
visual communication facilities, where practic-
able and feasible.

The communication plan for amphibious as-
sault operations is predicated on the basic com-
munication doctrine of NWP 16 and NWIP 16-1,
as well as current communication directives and
requirements.

Antisubmarine Force

Antisubmarine warfare (ASW) is part of a
highly complex, over-all military strategy the
ultimate objective of which is to destroy the
ability of the enemy submarine force to wage
war. The basic mission of the ASW, then, is to
deny the enemy effective use of his submarine
force by destroying not only the submarines
themselves but also their supporting forces,
operating bases, and building yards.

NWP 24 states that the principal A/S opera-
tions devised to carry out the offensive and pro-
tective tasks of antisubmarine warfare are as
follows:

OFFENSIVE OPERATIONS: A/S strike oper-
ations; hunter/killer operations.

OFFENSIVE OR PROTECTIVE OPERA-
TIONS: A/S mining operations; A/S search
operations; A/S patrol operations.

PROTECTIVE OPERATIONS: naval control
of shipping; A/S escort, screen, and support

operations; A/S area and harbor defense

operations.

Composition and Functions of A/S Surface Units

Surface ships may be used in various num-
bers and combinations for antisubmarine opera-
tions. The basic surface unit is the search-
attack unit (SAU), normally composed of two or
more ships capable of locating and destroying
submarines. In an emergency, a single ship,
capable of detecting and destroying a submarine,
may be designated as the SAU. The actual num-
ber of ships making up each SAU is logically
determined by forcerequirementsof a particular
operation and by the number of available ships.

The SAU may be organized for the specific¢
purpose of conducting independent offensive op-
erations, in which case it is an A/S force in
itself. It also may be a unit ofa force and, when
required, be detached from that force to conduct
A/S operations. The SAU achieves its greatest
effectiveness when employed in combination with
aircraft in hunter/killer operations.

Communication procedures for antisubma-
rine warfare are constantly under evaluation by
the fleet and are subject to change. Current doc-
trine is set forth in NWIP 16-1,

Examples of A/S Forces

Any type or combination of surface, air, or
subsurface A/S unit may be used for A/Ssearch
or patrol operations. They are the forcesknown
as hunter/killer, escort, screening, and patrol
operations,

Hunter/Killer Forces

A hunter/killer force is made up of surface
and air elements. These elements, as concerns
aircraft, usually are organized as search and
attack units. In other words, an air element
would be composed of a search aircraft and an
attack aircraft. Surface ships, other than air-
craft carriers, ordinarily are organized as
search-attack units. In the latter case, the dis-
tinction is that the surface unit performs both
the search and attack mission.

14
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Figure 2-4.-Naval forces in amphibious operations.

Coordination and control of H/K operations
are the responsibility of the officer in tactical
command (OTC) who usually is stationed in the
carrier because of her excellent control facili-
ties for communications, operational intelli-
gence, and the like. Lacking a carrier, the OTC
probably would use as his flagship one of the
destroyers in the group.

Antisubmarine Escort Forces

Surface and/or aircraft units make up the
antisubmarine escort force. A combination of
both, coordinated by an OTC, constitutes the

most effective escort force. Escort forces
operate primarily to afford protection to a
convoy against submarine attack. Protection
preferably is by direct aggressive action, in
coordination with aircraft units. Effective com-
munications are essential to this type of A/S
work because the convoy is basically a logistic
support force, and the success of any operation
or of an entire war is directly related to ade-
quate logistic support.

Screening Operations

Other types of antisubmarine operations we
are concerned with in this chapter include

15
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*RELIABLE AND SECURE
RAPID COMMUNICATIONS
DURING PLANNING PHASE”

*NAVAL GUNFIRE
SUPPORT*

“SHIP-TO-SHORE
MOVEMENT”

*LOGISTICS INCLUDING
EMBARKATION”

“PROTECTION OF THE ,
AMPHIBIOUS TASK FORCE”

“EARLY INITIATION OF ADVANCE
BASE COMMUNICATIONS*

“SUPPORT OF THE AMPHIBIOUS
TASK FORCE BY OTHER FORCES”

“COORDINATION AND EFFECTIVE
USE OF COMMUNICATIONS,
INTELLIGENCE, AND ELECTRONIC
COUNTERMEASURES BY SURFACE,
AIR, SUBMARINE, AND TROOP
COMPONENTS ”

“AR SUPPORT INCLUDING
HELICOPTER OPERATIONS DURING
THE SHIP-TO-SHORE MOVEMENTY
AND FOR LOGISTIC SUPPORT.”

_

Figure 2.5.-Communication requirements of amphibious operations.

screening and patrol operations. Within any
offensive seagoing force, provision must be
made for protection of the main body—the most
important, strategically speaking, unit in the
composition. Protecting this important unit is
the task of a smaller, more maneuverable, well
equipped unit such as a destroyer. A screen is
simply a protective shield placed around the
main body by escort vessels.

It is difficult to say which is the best type of
screen for a particular main body or unit.
Screens vary in shape and size with sonar con-
ditions, number of screening units available, and
mission of the unit. Although actual screening
is not considered at this point in the text, the

important thing to remember about it is that a
screening unit is one which offers protection to
a more important, a less maneuverable, or a
unit which may have difficulty in defending itself
from submarine or airborne enemies.

Patrol Operations

Another type of protection screening vessels
are normally called upon to provide is that of
escorting a ‘‘heavy’’ such as a carrier out of a
harbor. During this operation, the heavy is quite
vulnerable to attack by submarines since it

16
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* OPERATIONAL CONTROL AUTHORITIES

Figure 2-6.-Organization for A/S operations.

normally has to leave the harbor in a channel.
Should a submarine sink a ship in the channel,
the harbor could be tied up for an indefinite
period of time. To counter this threat, screen-
ing forces normally patrol a harbor entrance,
usually preceeding the heavy out of the harbor,
screening the sea for submarines as they pro-
ceed to an assigned barrier station. At their
station, they conduct a barrier patrol. Here
again, the type of barrier patrol a screening
vessel will be called upon to provide varies with
the number available, conditions of the harbor,
extent of mining operations, and availability of
air cover.
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There are three basic types of patrol, how-
ever. They are the fixed station, the linear, and
the crossover.

The fixed station is the patroling of a par-
ticular fixed unit or area. The patroling ship
circles this area throughout the assignment. The
linear patrol is one in which the patroling ship
moves back and forth, patroling some assigned
area of the sea. The crossover patrol is shaped
like an X with a closed top and bottom. The
patroling ship starts the patrol say from the
lower corner of one of the legs ofthe X, follows
it to the top, crosses over to the other leg, fol-
lows that one down, crosses over to the first,
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etc. A screening unit can be called upon to pro-
vide any of these types of patrolwhenon station.

There are variations to these three basic
types of patrol. There are restrictions as to
speed and length of the legs or shape of the
patrol. There may be a coordinating patrol com-
mander who orders all patroling units to execute
turns at the same time, All of these things and
more are encountered in patrol work. Your tac-
tical publications and operation orders will
provide you with specific patrol instructions for
a particular assignment.

Fleet Exercises and Communications

The highly complex character of naval oper-

" ations today and the urgency for accomplishing

the required action have resulted in exigent
demands for reliable communications. As a
result of the speed with which situations develop,
there also is a lessening of the former distinc-
tion between strategy and tactics. Communica-
tions, as a function of command, therefore, has
reached the point where, under certain circum-
stances, speed may be considered equally as
important as reliability.

The important purpose of the fleet exercise
is to train personnel to produce the quality of
communications demanded by the complexity of
modern naval warfare. One can readily ascer-
tain that the efficiency, communications-wise,
at which the individual ship operates, isa major
determining factor in the over-all operational
performance of the ship. The sum of these in-
dividual performances makes or breaks the
fleet operation.

A necessary step in achieving efficient com-
munications is officer interest and supervision.
Communication officers must give particular
attention to the details of communication plans,
practices, procedures, and the capabilities and
limitations of the communication facilities of
the ship concerned.

The communication demands of fleet opera-
tions or exercises entail the use of many cir-
cuits. A brief description of the categories and
types of circuits aids the reader to understand
basic requirements considered in establishing
the communication annex of the operation order.

Communication traffic breaks downintothree
broad categories: (1) operational, (2) adminis-
trative, and (3) exercise. The latter is self-
explanatory.

Administrative traffic includes such routine
matters as personnel distribution, normal logis-
tics, recurring administrative reports, and sim-
ilar subjects.

Operational traffic, on the other hand, in-
cludes several circuits which may be subdivided
by type and use as: (1) command, (2) common,
and (3) functional nets. Examples of operational
traffic are tactical communications, combat
intelligence, strategic or vital weather reports,
counter-measures, hydrographic information,
combat logistics, and so forth. Figure 2-7 gives
the breakdown of the normal operational traffic
circuits which may be included in the communi-
cation requirements of the operation plan for a
typical operation,

OPERATIONAL TRAFFIC CIRCUITS

v

COMMAND NETS: Task Force / Group / Unit
Command

COMMON NETS: Task Force / Group / Unit Com-
mon

FUNCTIONAL NETS (Specific Operational Func-

tion):

Shore Fire Control Spotting
Net

Combat Information (CI) Net

Aircraft Coordination (AC)
Net

Fighter Air Defense (FAD)
Net

AA Gunfire Coordination Net

Maneuvering and Waming
(MN) Net

Sonar Information (SI) Net

Distress Nets

SAU Nets

Figure 2-7.

Navy Communication Frequency Plan

As previously mentioned, task organization
basic communication frequency plans are con-
tained in the effective edition of JANAP 195.
These frequency plans, for use when a U.S.
Navy task force (or portion thereof) is formed,
are based on the following principles:

1. Communications follow the established

chain of command.

2. The number of circuits for functional

purposes must be held to a minimum,
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3. Adequate and economical utilization must
be made of the communication facilities
available.

Frequency plans are for the purpose of pro-
viding a basic task organization communication
plan which will afford all the communication
channels required to perform the tasksassigned
a tactical organization as soon as it is given a
task organizationnumber.J ANAP 195 is intended
to supplement NWP 16 which contains the basic
fleet operational communication doctrine. DNC
5, another publication which supplements NWP
16, contains the basic communication instruc-
tions, and is suitable for use in war operations
and training. It is effective worldwide.

The frequency plan has been devised for use
by DIVIDED or UNDIVIDED taskforces, groups,
or units., A divided task force, group, or unit is
one which is organizationally separatedinto task
groups, units, or elements, and may or may not
be geographically concentrated. An undivided
task force (group) (unit) is one which is not
organizationally separated into task groups,
units, or elements, and normally is geograph-
ically concentrated.

This plan is based on the assumptionthatthe
task force will be the largest undivided tactical
organization. In a divided task force, group, or

unit which is geographically concentrated, it is

the responsibility of the senior commander to
prescribe only those organizational circuits
provided in the plan which are essential while
so concentrated. For instance, in a task group

which is divided into three task units operating

in company, the task group commander would
prescribe those frequencies assigned on the
group level; use of frequencies assigned for unit
and element components of the group would not
normally be used while in company.

Frequencies and Circuits

JANAP 195 includes both a frequency list
and a list of circuits. The frequency list is a
record of radio frequencies designated by the
Chief of Naval Operations for Navy use, and in-
dicates the circuit or notes wherethe particular
frequency may be found. The list of circuits
provides for each a designating symbolanddes-
criptive title, a list of assigned frequencies
(where available), and special instructions gov-
erning use of these frequencies.

Assignment of Frequencies

The assignment of radio frequencies is a
function of command and, hence, control over
radio frequency assignments is vested where
possible in theater commanders in active the-
aters of operation and in the appropriate depart-
ments or ministries in other areas. For tech-
nical reasons, the greatest practicable degree
of coordination is necessary in making fre-
quency assignments, and the responsibility for
ensuring such coordination rests upon the
authorities stated above. The radio frequency
spectrum available for military use is limited.
Maximum economy in frequency usage is there-
fore essential and must be constantly exercised
by assignment authorities. To prevent harmful
interference through coordination of frequency
usage is essential. Coordination of frequency
usage, by international agreement, is a respon-
sibility of the comnstitutional authority of the
government concerned. In the case of active
theaters of operations, however, when this
authority rests with the theater commander or
in other areas where the national authorities
consider it expedient, coordination of military
assignments is normally undertaken by fre-
quency coordination committees. Committees
have been established in areas throughout the
world to effect speedy and satisfactory coordi-
nation of frequency assignments and clearance
of interference. For those assignments pro-
posed for use within one theater or area which
are considered to be capable of harmful inter-
ference to assignments made in another theater
or area, the frequency coordination committee
concerned will coordinate frequency usage with
the committees of the other affected theater(s)
or area(s).

The frequency plan for a particular operation
makesavailable groups of frequencies based on
the tactical organization. Task forces (alsotask
groups and/or task units) whose numerical
designator exceeds 10 must use the frequencies
assigned in the frequency plan to the task force
(group) (unit) whose number corresponds to the
last digit of the task organization numerical
designator.

The frequency plan, as contained in JANAP
195, provides the following radio channels:

1. A chain of command net between the task

force commander and histaskgroup com-
manders.
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2. A chain of command net between the task
group commander and his task unit com-
manders.,

3. A chain of command net between the task
unit commander and his unit or the task
element commander and hiselement. The
net is, in effect, a functional net to be
utilized as the mission of the unit (or
element) requires. ,

4. Three functional nets for the entire task
group, whether or not acting as a geo-
graphical entity. These nets are—

a. A maneuvering net (MN) for maneu-
vering signals and flash warning for
all units and commands in the forma-
tion.

b. A combat information net (CI) for
passing combat information between
all units and commands of the forma-
tion.

c. A ship-to-air net for communications
between ships and aircraft of the task
force.

Primary and Alternate Frequencies

In each group of frequencies assigned, one
is designated primary, the other alternate. The
former is in the UHF band, whereas the latter
is in the MF of HF band. The primary frequency
is used when within line-of-sight range; the
alternate frequency, when additional range is
required. Secondary frequencies are not assign-
ed. When conditions prohibit satisfactory use of
assigned frequencies, those of a similar, though
differently numbered, tactical subdivision (not
operating in the vicinity) are used unless other
assignments are made.

Selection of Frequencies

The frequency selected from each channel is
that of the most limited range which will attain
the required range. The UHF frequency in each
channel is the primary frequency; the medium
frequency is the alternate. A series of MF/HF
frequencies, necessary to provide communica-
tions over the greatest ranges visualized, are
also available for use by taskforce commanders.
The effective edition of JANAP 195 provides a
basic plan, one that may be modified if necessary.
Unless otherwise directed, however, a task or-
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ganization utilizes the primary frequencies as-
signed, as soon as it is formed.

For the individual ship, the frequencies re-
quired for an operation are contained in the
operation order itself-not JANAP 195. NWIP
16-1 and JANAP 195 are used when the opera-
tions in which the ship is participating are not
governed by a specific communication plan
issued for that particular operation.

COMBINED OPERATIONS

Communications in combined operations are
in accordance with NWP 16 and NWIP 16-1,
supplemented by pertinent JANAP’s and ACP’s.
The effective edition of ACP 176, Allied Naval
Communications Instructions, contains instruc-
tions to allied (or combined) naval forces dealing
with basic doctrines and combined naval com-
munications. This ACP is amplified by other
publications of the ACP series prepared to
facilitate communications between the armed
forces of the allied nations of the free world.
The purpose and goal of allied communication
procedures is to have in effect a workable sys-
tem so that lines of communication between
naval allied forces of a heterogeneous nature
can be readily maintained. Some of the problems
encountered in allied naval operations are quite
obvious: language, customs, differencesindoc-
trine and procedures, and so forth. The sum of
these problems represents a formidable barrier
to the successful conduct of combined naval
operations. Because of this barrier, the allied
naval commands established since World War I1
have been working to produce a simple and work-
able set of communication procedures for allied
operations. The Allied Communication Publi-
cations (ACP) series are the result of allied
effort along these lines, and have proved satis-
factory for the most part.

Basically, all allied naval operations are
governed by the operation order issued by the
commander of the operating forces. Thus,
the communication officer of the individual
ship simply must adhere to the proper commu-
nication plan effective for the operation in
which his ship is a participating unit.

Analysis of Communications

An analysis of communications in combined
fleet operations today reveals many errors

Prep

follc
ting

na



ONS
ias-

ire-
1 the
IWIP
era-
2 not
plan

; are
.6-1,
JP’s.
laval :
ruc- :
aling
‘om-
ther
d to
‘med
orld.
ation
sys- ¢
ween
tture
lems
quite
doc-
m of
‘rier
1aval
1lied i
arll 5
ork-
llied
ubli-
1lied
atis-

are
y the
“hus,
idual
imu-
n in

yined
rors

il

Chapter 2 - TASK ORGANIZATIONS AND OPERATIONS _

as procedure, authenti-
cation, and the like. This is partially
attributable to the instability of the per-
sonnel situation and the attendant prevalence
of a low level of communications experience—
both officer and enlisted—in the fleet. In-
experience can be overcome, however, by a re-
solute determination to master the subject of
naval communications in combination with an
effective training program. Naturally, the in-
experienced communication officer would like
to know some of the pitfalls to avoid in pre-
paring himself and his team for active partici-
pation as a unit of the Sixth Fleet or some NATO
operation. Similar difficulties may be expected
by units deployed to the Western Pacific.

in such matters

Preparation for Allied Operations

Careful consideration should be given to the
following training preparations prior to repor-
ting for, say, a NATO operation.

1. Drill communication personnel inthe cor-
rect procedures for proper routing and
traffic-handling of all messages, includ-
ing service messages.

2. Devote sufficient training time to use of
cryptographic aids so that personnel are
thoroughly familiar with systems to be
employed in operations area.
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3. Acquaint personnel with the types of com-
munication countermeasures to which
they may be subjected and ensure parti-
cipation of ship in any local COMCM
drills.

4. Ensure that all required ACP’s are on
board.

5. Ensure that all concerned are thoroughly
indoctrinated in use of codress and au-
thentication procedures.

6. Ensure that personnel are properly train-
ed in recognition and identification pro-
cedures.

It is advantageous also for the communica-
tion officer to take proper cognizance of the fol-
lowing additional preparations.

1. Be prepared for frequent shifts of units
from one task organization to another,
and the resultant changes in voice calls
and radio call signs andfrequencies, with
attendant confusion.

2. When assigned duty as rescue destroyer
for carrier flight operations, guardland/
launch frequency of carrier, conduct SAR
on that circuit initially, shifting to other
frequency when directed by task group
commander.

3. Ascertain which unit has guard responsi-
bility for ' fleet broadcasts and maintain
alert communications.




CHAPTER 3
THE MESSAGE

A message is a written thought or idea,
expressed briefly in plain or cryptic language,
and prepared in a form suitable for transmission
by any means of communication.

OPERATIONAL AND ADMINISTRATIVE
MESSAGES

Operational Messages

Communications directing or affecting the
actual movements of forces, ships, troops and
aircraft to or in the area of combat, whether
real or simulated, are operational. Weather and
other vital reports affecting safety of lives,
ships, forces, or areas also are operational.
More specific examples are:

1. Tactical communications;

2. Combat intelligence messages, such as
those dealing with reports on enemy dis-
position, movement, or employment of
forces;

3. Communications dealing with control of
communications; cryptography, decep-
tion, and countermeasures;

4. Hydrographic messages.

Administrative Messages

Administrative messages deal with routine
matters, such as personnel transfer, ordinary
reports, logistic requirements, and similar
subjects.

ADDRESSEES

Most messages have at least one addressee
responsible for taking appropriate action on the

contents and for originating any necessary reply.
Other addressees with an official concern inthe
subject of the message—but who do not have the
primary responsibility for acting on it—receive
the message for information. The term ‘‘infor-
mation addressee’’ should not mislead the
reader; though an information addressee is
usually indirectly concerned with a message,
he must very frequently take action of some
nature within his own command. Some messages
have only information addressees.

Messages are often categorized according to
the way they are addressed. There are four
types:

1. Single address;

2. Multiple address;

3. Book;

4. General.

A SINGLE ADDRESS message isdestined for
one addressee only.

A MULTIPLE ADDRESS message isdestined
for two or more addressees, each of whom is
informed of the others. Each addressee mustbe
designated either as actionor information.

A BOOK message is destined for two or
more addressees, and is of such a nature that
no addressee needs to be informed of anyothers.
Book messages are primarily the concern of
shore stations. The station initially accepting a
book message divides addressees into groups
according to the relay stations which serve
them. A separate message is prepared and
transmitted to each relay station, the message
changed only to omit addressees that are the
concern of some other station. Upon receipt of
a book message, a relay station may further
reduce the number of addressees by making up
single address messages for each of its tribu-
taries addressed. Since many book messages
are destined for scores of addressees, signifi-
cant time and expense are saved by the short-
ened headings.
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A GENERAL message has a wide dissemina-
tion according to a standard distribution list.
There are many types, each of which carriesan
identifying title (fig. 3-1). Messages of given
titles are sequentially numbered through the
calendar year, as ALNAV 12-59, signifying the
twelfth ALNAYV sent during 1959. General mes-
sages are placed in a general message file,
segregated according to type, and filed by serial
numbers. They are kept until canceled or
superseded.

The originator of a general message may

mediate delivery to forces afloat by fleetbroad-
casts. The basegram system is used to reduce
the number of messages transmitted by fleet
broadcast so that the broadcast facilities are
available for messages which must be delivered
by rapid means. Forces afloat may obtain copies
of basegrams from designated basegram auth-
orities located in ports from which U. S. Navy
ships normally operate.

You will see other general messages with
titles not listed in figure 3-1. These are origi-
nated by sea frontier commanders, commandants
of naval districts, and fleet, force, and ship

ply. designate it as a BASEGRAM if it is not of type commanders to publish information within
'gllg : sufficient operational importance to justify im- their respective commands.
zive
tor- '
the TYPES OF GENERAL MESSAGES
y is ALCOAST ¢ v it ottt ettt it e ne e Originated by the Commandant, Coast Guard.
age, ALCOAST is the Coast Guard equivalent w
ALNAV. The Navy is responsible for delivery
ome . . . .
to Coast Guard units operating directly with the
1ges Navy.

ALCOM ... . ittt (To all commands) Originated by the Chief of
1gto Naval Operations (usually DNC). ALCOMdesig-
four natesthose general messages which were designed

for, but not restricted to, the promulgaton of
communication information. ALCOMs will not
be sent by rapid means to naval missions, advi-
sory groups, aid groups, attaches or liaison
officers unless specifically requested by the
if the drafter or releasing officer. When distribution
225 of a classified ALCOM to any of the above activ-
A ities is considered unnecessary or undesimble,
lne_d the drafter or releasing officer will specifically
m 1S indicate this fact and an unclassified filler sheet
st be rather than the ALCOM will be mailed to the
nonreceiving activity.
3 or ALCOMLANT ... ... ............vu.n Originated by the Chief of Naval Operations (usu-
that ually DNC). ALCOMLANT is a subdivision of
ers. the ALCOM series for the Ardantic-Mediterranean
n of areas.

ALCOMPAC ... .. ittt it e eein e Originated by the Chief of Naval Operations (usu-
ng a ally DNC). ALCOMPAC is a sub-division of the
oups ALCOM series for the Pacific area,
erve ALDIST . .. ... ittt e e 5 Originated by the Commandant, Coast Guard, to

and provide instructions including those of policy
sage level, or information of limited applicability,
. the primarily © Coast Guard district commanders.
pt of ALJAP ... ... ittt . Originated by Communications Electronics Direc-
ther torate/Joint Swmaff, 'ALjAP designfucs thc.)se
general messages which promulgate information
lg up pertaining to CED/JS-adopted publications when
ibu- rapid dissemination to all branches of the armed
ages forces is required. (Ordinarily, when information
nifi- from the CED/]S is peculiar o a single service,
iort-
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TYPES OF GENERAL MESSAGES (Continued)

such information is promulgated by the service
concemed)

ALLANTFLT ........0iuuininnennn... Originated by CINCLANTFLT. ALLANTFLT is
the equivalent of the ALNAV or NAVOP within i
the commands under CINCLANTFLT. *

ALMAR . ... .. 5 smsussswammsssnsna Originated by the Commandant of the Marine Corps H
to all Marine Corps activities. }
ALMARCON . ........ccvuiieeennnnn.. Originated by the Commandant of the Marine Corps

to Marine Corps activities within the contnental
United Swates.

ALNAV & oo et e e e e e e e e s e Originated by the Secretary of the Navy (SECNAV).
ALNAVdesignates those general messages which
normmally concem the functions of the Naval
Establishment, including the Marine Corps.
ALNAVs are unclassified.

ALNAVSTA . ... .. i Originated bythe Secretary of theNavy. ALNAVSTA
designates those general messages, similar to .
ALNAV in content, which require wide dissemina-
tion to the shore establishment of the Navy and
Marine Corps, including the shore-based elements

of the operating forces. ALNAVSTAs are un-

classified.
N8 37 el 3 B S S S S S B B 000000000800 00 Originated by CINPACFLT. ALPACFLT is the

equivalent of the ALNAV or NAVOP within the :

commands under CINCPACFLT. to
ALSTACON . ...t iii i iiannennn. Originated by the Secretary of the Navy. tra

ALSTACON designates those general messages - sig

which contain administrative information requiring 5 ow:

wide dissemination to all stations within the

continental U.S. ALSTACONs normally are i1 CLss

unclassified. + car
ALSTAOUT . . oo eeee e, Originated by the Secretary of the Navy. of

ALSTAOUT designates those general messages : and

which contain administrative information requiring grc

wide dissemination to all statons outside the als:

continental U.S. ALSTAOUTS are unclassified. Adc
FLTOP .c.ctvieevvencnnn Ceetenenan e Originated by the Chief of Naval Operations. FLTOP ma’

designates those general me s sages concerning of 1

fleet units and their operational commanders. hav
JANAFPAC ... ... .. i Originated by CINCPAC. Addressed o U. S.

commanders within the Pacific Command on

matters of joint interest. Redisuibudon is accom-

plished at the discretion of the receiving U. S.

Major Commands. .
LANTOS .. ... .. ittt Originated by the Commander, Eastem Area, Coast tion

Guard, to disseminate information to all Coast o ider

Guard ocean station vessels in the Atlantc in 1

Ocean. call
N\ B 5 S 5 6 0000000000 00006 00000 Originated by the Secretary of the Navy. NAVACT

designates those general messages which are Ser‘,

similar o ALNAV in content except the Marine j gorl

Corps is excluded. : one
W0 S S S 606 e 0o 00800000 0000a000 Originated by the Chief of Naval Operations. : ]

NAVOP designates those general messages radi

which are similar to ALNAV in content except tary

attaches, missions, observers and minor shore e tion:

activities, which are excluded. ¢ lette

natic
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TYPES OF GENERAL MESSAGES (Continued)

Originated by the Commander, Western Area, Coast
Guard, to disseminate infomation to all Coast
Guard ocean station vessels in the Pacific Ocean.

Originated by the Chief of Naval Operations.
MERCAST is the merchant ship equivalent to an
ALNAV. Distribution: Ships guarding MERCAST
schedules, MSTS, naval port control officers and
NCSOs.

Originated by CINCLANTFLT. MERCASTLANT
is the merchant ship equivalent to an
ALLANTFLT.

Originated by CINCPACFLT. A MERCASTPAC
is the merchant ship equivalent w an
ALPACFLT.

MERCASTLANT

MERCASTPAC

k1
]
&

Figure 3-1.

CALL SIGNS AND ADDRESS GROUPS

Call signs and address groups are both used
to identify addressees and to assist in the
transmission and delivery of messages. Call
signs are used to identify activities having their
own communication facilities; address groups
are normally used where no communication
capability is immediately assigned. In the case
of call signs the basic purpose is to establish
and maintain communications although the same
group is used as an address when the activity
also has need to send and receive messages.
Address groups, on the other hand, are nor-
mally used to facilitate the sendingandreceiving
of messages and are assigned to all activities
having such a need.

Call Signs

Call signs—letters, letter-number combina -
tions, or one or more pronounceable words—
identify a communication activity. This is true
in both civil and military usage, but military
call signs may also designate the command(s)
served by the station. There are several cate-
gories of call signs. Some belong to more than
one category.

1. INTERNATIONAL call signs are assigned
radio stations of all countries—civil and mili-
tary, fixed and mobile—according to interna-
tional agreement. The first letter, or first two
letters of an international call indicate the
nationality of the station. The United States is
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allocated the first half of the A block (through
ALZ) and the whole of the K, W, and N blocks.
The United States portion of A blockis reserved
for Army and Air Force use. The W and K
blocks are assigned by the FCC to commercial
and private stations, merchant ships, andothers,
and the N block is for exclusive use of the Navy,
Marine Corps, and Coast Guard. Naval shore
communication stations have 3-letter N calls;
naval vessels have 4-letter N calls. EXAM-
PLES:

NAVCOMMSTA, San Francisco. . . NPG

USS Dukes County (LST 135) ....NGCY

2. COLLECTIVE call signs represent two
or more facilities, commands, authorities, or
units. EXAMPLE: NSS transmits NATA to ad-
dress ‘‘all U, S. naval ships copying this broad-
cast.’’

3. INDEFINITE call signs represent no
specified facility, command, authority, or unit,
but may represent any one or any group of these.
EXAMPLES:

NQO .....Any or all U.S. naval shore

station(s).

NERK ... .Any or all U.S. naval ship(s).

4, NET call signs represent all stations
with a net. EXAMPLES:

YAPD ...... .All stations on this (radio-

telegraph) circuit.

OVERWORK . . .All stations on this (radio-

telephone) circuit.

5. TACTICAL call signs are composed of
letter-numeral combinations, or pronounceable
words. They identify tactical commands or
communication facilities.
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6. RADIOTELEPHONE call signs are words
or combinations of words—such as SUNSHINE
or REDSKIN—used exclusively in radiotelephone
communication.

7. VISUAL call signs are groups of letters,
numerals, special flags and pennants, or com-
binations of any of these, intended for use in
visual communications.

Address Groups

Shore based commands assigned address
groups are commands, authorities, or activities
not normally served bytheir own communication
facilities, such as the following: (1) senior com-
mands and commanders ashore, as SECDEF,
SECNAYV, bureaus and offices of the Navy Depart-
ment, and district commandants; (2) fleet, type,
or force commanders ashore; (3) elements of
operating forces permanently ashore who are in
frequent communication with forces afloat; and
(4) elements of the shore establishment (such
as weather centrals) having a need for direct
addressing and receipt of messages.

Commands assigned address groups are not
invariably ashore; all commands afloat (other
than individual ships) are assigned address
groups which are also used as call signs.

Address groups, like call signs, are divided
into types.

1. COLLECTIVE address groups represent
two or more commands, authorities, activities,
units, or combinations of these. The address
group shall be construed to include the com-

mander and his subordinate commanders.
EXAMPLE:
DSWN...v...u.. e+....DESRON 16

2. CONJUNCTIVE address groups are used
only in conjunction with one or more other
address groups. The conjunctive address group
DRHG, for example, representsthe naval control
of shipping officer at . This particular
group must be followed by a geographic address
group.

3. GEOGRAPHIC address groups represent
geographical locations or areas, and arealways
preceded by conjunctive address groups. As-
suming the geographic address group for Kodiak,
Alaska, to be SAAN, the naval control of shipping
officer there would be addressed DRHG SAAN.

4, Address INDICATING groups representa
specific set of action and/or information ad-
dressees. The originator may or may not be
included. YRHF is the AIG for eight oilers as
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action addressees and COMSERVPAC and
COMSTS as information addressees. The origi-
nator is COMSTSPAC.

TIME IN MESSAGES

All naval personnel whose work brings them
in contact with communications must have a
thorough knowledge of the communicator’s use
of time.

For reckoning time, the surface of the globe
is divided into 24 zones, each bound by meri-
dians of 15° of arc, and each 1 hour of time
apart in longitude. The initial time zone lies
7-1/2°E and 7-1/2°W of the Greenwich (England)
meridian. It is called ZONE ZERO because the
difference between the standard time of this
zone and Greenwich civil time is zero. Each
zone, in turn, is designated by the number which
represents the difference between the local zone
time and Greenwich mean time (fig. 3-2).

The zones lying in east longitude from zone
zero are numbered from 1 to 12 and are desig-
nated minus because for each of them the zone
number must be subtracted from local time to
obtain Greenwich mean time. The zones lying
in west longitude from the zero zone are also
numbered from 1 to 12, but are designated plus,
since the zone number must be added to the
local zone time to get GMT. In addition to the
time zone number, each zone is also designated
by letter with the letters A through M (J omitted)
corresponding to the minus zones, andthe letters
N through Y indicating the plus zones.

The twelfth zone is divided medially by the
180th meridian, the minus half lying in east
longitude and the plus half in west longitude.

The number of a zone, prefixed by a plus or
a minus sign, constitutes the zone description.
In the vicinity of land, zones are modified to
accord with the boundaries of the countries or
regions using corresponding time.

So that a standard time may be kept through-
out the service, GMT is used to indicate the
time of origin of most naval messages. This
eliminates any doubt as to which time the
originator is using. The designating letter for
GMT is Z.

The approved method of expressing time in
the 24-hour system is with the hours and min-
utes expressed as a 4-digit group. The first
two figures of the group denote the hour and
the second two the minutes. Thus 6:30 AM
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becomes @#63@ (canceled ciphers are used for
zero in all naval messages to avoid confusion
with the letter o); noon is 12@@; and 6:30 PM
is 183@. Midnight is expressed as @@@@d—not as
24@@—and one minute past midnight becomes
PPP1. The time designation 1327Z indicates 27
minutes past 1:00 PM, GMT. Numbers are
prefixed to the time to indicate the day of the
month; in other words, to form a DATE-TIME
GROUP (DTG). The DTG 171327Z means the
17th day of the current month plus the time in
GMT. Dates from the first to the ninth of the
month are preceded by the numeral @.

Local time is sometimes used in the text of
a message, but must be accompanied by the
zone designating letter—as in the DTG 17@812Q.
If a local time is referred to frequently in the
text, the suffix may be omitted provided a
covering expression is used, such as ALL
TIMES QUEBEC.

When it is necessary to indicate a date alone
in a message, it is expressed by the day of the
month, the 3-letter abbreviation of the month,
and (if necessary) by the last two figures of the
year: 3 FEB or 3 FEB 59. A night is expressed
by the two dates over which it extends: NIGHT
3/4 FEB 59.

PROSIGNS

Procedure signs, or prosigns, are single-
or multiple-letter groups which conveyin stand-
ard condensed form certain frequently sent
orders, instructions, requests, and the like
relating to communications. There are almost
two score authorized prosigns, some of which
will be encountered in the next two sections and
others in subsequent examples of message con-
struction. Some prosigns are borrowed from
various commercial procedures. Others are
arbitrary coinages or simply abbreviations of
the words they represent. An overscore means
that in radiotelegraph and flashing light the
prosign is sent as a single group—that is,
without pause between letters. (It is, of course,
impossible to observe overscores when sending
by teletypewriter or semaphore.) Most prosigns
have radiotelephone counterparts, called
prowords, which we will meetlater, in chapter 6.

Among the most important of the prosigns
are the precedence prosigns.
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PRECEDENCE

Precedence indicates to communication per-
sonnel the relative order in which a message
should be handled and delivered, and, to the
action officer, the relative order in which he
should note its contents. Precedence is assigned
by the originator on the basis of message content
and how soon the addressee must have it.
Because precedence begins as soon as the mes-
sage is drafted, the originator and releasing
officer should handle the message with the same
speed they expect from communication
personnel.

No message should be given higher prece-
dence than will assure itsreachingthe addressee
in time for action. Unfortunately for communi-
cation efficiency, this. rule is all too often
disregarded. Originators should be reminded by
communicators that misuse of precedence tends
to destroy the value of all precedence
designators.

BASIC MESSAGE FORMAT

With a few exceptions, military messages
sent by electrical telecommunications are ar-
ranged according to a standard jointform called
the basic message format. The form is sub-
stantially the same whether the message goes
by radiotelegraph, radiotelephone, teletype-
writer, or by automatic tape equipment, although
the format exists in four versions—one adapted
to the special requirements of each of these
primary transmission media.

All messages in joint form have three parts:
heading, text, and ending. Of the three, the most
complex is the heading, which often uses as
many as 10 of the format’s 16 lines. Headings
are, however, formulated according to logical
principles, and with a little study most com-
municators soon learn their construction and
interpretation.

To begin, it is well to consider each item in
the heading independently, for each has a special
meaning and its relative position is significant.
The prosigns (or prowords), call signs, address
groups, and other elements that make up a
typical heading must always appear in the order
specified for the means of transmission.

It should be understood that there is no
relationship between format lines and typed or
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PRECEDENCE TABLE

Prosign Designation Definition and use Handling requirements
z FLASH A FLASH message must be short and FLASH messages must be hand-carried,
must deal with an emergency situa- processed, transmitted and delivered in
tion of visal proportions. The pre- the order received, and ahead of all other
cedenceis reserved for (1) initial messages. M;ssages of lower p_ni-c:]dence
are interrupted as necessary until the
chemy contact rcpons‘, and (2) spe- FLASH meisage is clc:ared.y Note: In
cial emergency operatonal-combat . c
=2 .. automatic systems where automatic inter-
“af.ﬁc ongm:‘ued by specifically ruption of lower precedence messages is
designased high commanders, or by not provided, adequate procedures are to
operational commanders of units be prescribed to ensure that FLASH mes-
directly affected. sages are not delayed.
Y EMERGENCY Reserved for messages which demand EMERGENCY messages are processed,

. immediate delivery to the addressce, transmitted, and delivered ia the order re-
such as those meeting one or more ceived and ahead of all messages of lower
of the following qualifications: precedence. If poss_ible, messages of
(1) amplifying reports of initial ene- l(lywcr. pr?ccdcncc wxl'l be mtcrm!:-tcd on all

R . circuits involved until the handling of the
my contact; (2) emergency communi- A
. . . emergency message is completed. Note:
cations which affect current imple- In . h X
] 5 . automatic systems where automatic
men tation of a tactical action; (3) interruption of lower precedence messages
distress traffic; and (4) messages is not provided, adequate procedures are to
which gravely affect the national be prescribed to ensure that EMERGENCY
security. messages are not delayed.
(o} OPERATIONAL Used only for messages whose value OPERATIONAL IMMEDIATE messages are
IMMEDIATE depends on prompt delivery, such as processed, transmitted, and delivered in
(1) tactical messages pertaining to the order received, and ahead of all mes-
operations in progress; (2) traffic sages of lower precedence. Processing
conceming immediate movements of and transmission of lower precedence
hi . £ df . messages already in progress will be in-
ships, aircraft, or ground forces; 4 . K
. . terrupted unless interrupting and canceling
a.nd rarely (3) unpor.mnt .:adtmmstra- the lower precedence transmission will
tive messages bearing directly on take longer than repeating it.
tactical operations.
P PRIORITY Reserved for important messages PRIORITY messages are processed,
which must have precedence over transmitted, and delivered in the
outine traffic. This is the highest order received and ahead of all mes-
precedence which normally may be sages of lower precedence.
assigned to messages of an admini- ROUTINE messages being trans-
strative nature. mitted should not be interrupted
unless they are very long.
R ROUTINE Reserved for all types of messages ROUTINE messages are processed,
which are not of sufficient urgency transmitted, and delivered in the
to justify a higher precedence, but order received and after all mes-
must be delivered to the addressee sages of higher precedence.
without delay.
M DEFERRED To be employed for all types of mes- DEFERRED messages are processed

sages which justify transmission by
rapid means, but which will admit of
the delay necessary for prior trans-
mission of messages of higher pre-
cedence.

and transmitted in such order as will
clear traffic with due regard for mes-
sages of a higher precedence.

Figure 3-3.
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handwritten lines. Format line 12, for example,
is the text of the message and may consist of
many written lines.

The form ofthe message anditstransmission
requirements dictate the components and ele-
ments to be used in the heading. Format line 1
is reserved to teletypewriter and tape relay
work, and is omitted in radiotelephone and
radiotelegraph. The abbreviated plaindress
heading may omit any or all of the following:
precedence, DTG, and group count. Many mes-
sages not in abbreviated plaindress will omit
such elements as transmission instructions,
information addressee prosigns, and final in-
structions because there is no occasion for
them. But the sequence of elements actually
used will always be in accordance with the
proper message format.

Construction of message headings to meet
all transmission needs is outside the scope of
this chapter. Doctrinal communication publica-
tions are available to the active communicator,
and are thebest reference sourcesfor extremely
detailed communication information. A few sam-

ple messages will be discussed here for the
instruction of beginners and inactive communi-

cators who do not have access to doctrinal

publications. The parts of a radiotelegraph
message are shown infigure 3-4 and the format
for construction of the message text is shown
in figure 3-5.

Radiotelegraph Message

Radiotelegraph communication isusuallyes-
tablished by a callup prior to transmission of
the message. The station with a message to
transmit identifies itself asfollows to the station
for which it has a message—if in direct com-
munication—or otherwise, to the station that
will effect relay or delivery of the message:

NACH DE NKKC K

From the previous discussion of call signs
it is apparent that this transmission is sent
from one U. S. navy ship to another. A check of
the call sign book shows that NACH is USS
Hailey (DD 556), and NKKC is USS Lewis Han-
cock (DD 675). This callup translates literally,
‘‘Hailey from Hancock, go ahead and transmit.’’
From the very fact Hancock is attempting to
establish communication, Hatley’s operator

knows Hancock has a message to send. Accord-'

ingly he inserts a message blank in his type-
writer and tells Hancock to go ahead:
NKKC DE NACH K

BASIC FORMAT FOR THE RADIOTELEGRAPH MESSAGE

Parts Components Elements Fo.nnat Contents
line
1 Not used.
2 Sration(s) called; piosign XMT
(exempt) and exempted calls,
a. Call 3 Prosign DE (from) and designa-
H ton of station calling.
Procedure Scation serial number.
Prosign T (relay); G (repeat this
b. Transmission transmission back to me exactly
E identification 4 as received); F (do not answer);

c. Transmission
instructions

operating signals; call signs,
address groups, address indi-
cating groups, routing indica-
tors; plain language.

A
a. Precedence; Precedence prosign; date-time
date-time group; 5 group and zone suffix;
message instructions. operating signals.
D Preamble Prosign FM (originator of this

a. Originator’s sign;
originator.

message is); originator’s

6 designation expressed as call
sign, address group, or plain
language.

30
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THE MESSAGE

BASIC FORMAT FOR THE RADIOTELEGRAPH MESSAGE (Continued)

Parts Compoaeants Elements F;)i;u;at Coatents
- 1 Address
b. Action addressee sign, Prosign TO; action addressee
. 7 A .
action addressee(s). de signation(s).
. FO (thi
c. Information addressee Prosign INFO (f 'S message
N L . addressed for information to);
sign; infomation 8 . . .
information addressee desig-
addressees. A
nation(s).
d. Exempted addressee Prosign XMT; exempted
G sign; exempted 9 addressee designation(s).
addressee(s).
a. Accounting infommation: Accounting symbol; group count;
Prefix : 8 bt 10 SVC (this is a service mes-
group count; SVC.
sage).
SEPARATION 11 Prosign BT (break).
T
E Text a. Subject matter 12 In.ternal instruc'ti?ns; basic
X idea of the originator.
T
SEPARATION 13 Prosign BT.
Hours and minutes expressed in
E a. Time group 14 digits and zone suffix, when
appropriate,
N i
Prosigns B (more to follow);
D AS (I must pause); C (I am
Procedure b. Final instructions. 15 about.to correct a tr.ansmxssmn
1 error in some foregoing part of
this message); operating
N signals.
G Prosign K (go ahead and trans-
c. Ending sign 16 mit), or AR (end of transmis-

sion no reply expected).

Figure 3-4.
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FORMAT FOR THE CONSTRUCTION OF MESSAGE TEXTS Wit
comme
1. FORMAT FOR MESSAGE TEXT may be
Classification (5 spaces) Special Handling (if cequired) =~ CONFIDENTIAL NOFORN
Passing Instructions (if required). .. ......... COMTWELVE PASS TO FADM SMITH .
Subject, concise and untided .............. REVISED CONFERENCE SCHEDULE Format
Reference, identified by letter. . ... ......... A. MY 091700Z line
Reference, (continued as necessary). ......... B. COMTHIRTEEN 131530Z —
Text ..o vvennnn. 5000000000 00000000 1. REQUEST DESIGNATED COMMITTEE 2 and 3
a. Paragraphs are numbered. ARRIVE COMTWELVE 24 HOURS PRIOR 5
b. Subparagraphs are indented and CNO.
letrered or numbered as appropriate. 2. AGENDA:
c. In a one-paragraph message, the A. ADD "LOGISTICS OF PROJECT.” 55
subparagraphs are lettered. B. DELETE "POSSIBLE LOCATION
FACILITIES.”
3. CNO ITINERARY, 19 AUG, TIMES
UNIFORM:
ETA ETD LOCATION 10
0900 1300 SEATTLE
1515 1800 SFRAN
2300 WASHDC
2. EXCEPTIONS
a. The subject line may be omitted if its use will: (1) require an otherwise unclassified mes- 11
sage to be classified, (2) noticeably increase the length of an otherwise brief message, or (3) in-
crease commercial charges when the message is addressed to activities served by commercial
communication facilities. 12
b. In a short message requiring only one paragraph, the paragraph need not be numbered and
where there is only one reference the reference identification may be included in the body of the
paragraph. For example: 13
UNCLAS
YOUR 190915Z. BUDGET APPROVED SUBJECT CNO CONCURR ENCE
3. CHARACTERS AND SPACES. The number of characters and spaces on each teletypewriter line 16
shall be limited to 65, except semi-automatic off-line decrypted messages which are subsequently
relayed on-line may use a maximum line length of 69 characters and spaces.
4. TABULATED ENTRIES. A substantial reduction in message preparation and transmission time
can be attained by the judicious arrang t of col material. In the sample message text above,
note the arrangement of the first column at the left margin and succeeding columns spaced w the On
right of the first. The last column should be for entries of varying lengths, such as place and proper checks
names. it app
5. PUNCTUATION. Punctuation shall be used when essential for clarity. The use of the letter I{anco«
*X” is discontinued. The punctuation marks used in the drafting of naval messages normally shall sion, a
be limited to those symbols listed below which have Morse equivalents and appear on the standard I
typewriter and teletypewriter keyboards: If
’
NAME SYMBOL ABBREVIATION MORSE in dou
Apostrophe o’ ~mme can se
Colon CLN S e missio
Comma , cMM R are no
Hyphen - L
Parenthesis ) PAREN R the for
Period . PD ememn T
Question Mark ? QUES cemean b
Quotation Marks LIRU QUOTE/UNQUOTE e v
Slant sign/Virgule / SLANT —e . 7
The following symbols, which appear on the standard typewriter and teletypewriter keyboards may be 1
used although they have no Morse equivalents: Prc
Ampersand ¢ &
Dollar Sign * 3 be.fore
*These symbols are not agreed for Allied use. mzssec
of the
quest ]

Figure 3-5.
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commences clearing traffic. The transmission
may be analyzed as follows:

Format
—E;;— Transmission Explanation
2and 3 NACHDENKKC...... Hailey from Hancock
5 M- DEFERRED preced-
ence.
55 2223452— . ... ...... DTG, indicating that

this message was
originated at 2345
GMT, on the 22d day
of the moath.

10 GR10............. Group count. This
message has nine
groups in the text.
(A plain language
word counts as one

_ group.)

Beeak. Separation
between heading and
text.

12 UNCLAS GUARD MAIL

FOR YOU PD RECEIVE
AT FIRSTLIGHT ..... Text.

13 BT...oovvienn... Break. Separation
between text and
ending.

16 S Go ahead and trans-

mit.

On hearing the prosign K, Hailey’s operator
checks the message and counts the groups. If
it appears to be correctly received, he gives
Hancock a receipt for all of his last transmis-
sion, and indicates the exchange is at anend:

NKKC DE NACH R AR

If, on the other hand, Hailey’s operator is
in doubt about some portion of the message, he
can secure repetitions, as below. These trans-
missions are strictly between operators; they
are not messages and have nothing to do with
the format.

NKKC DE NACH. . . Hancock from Hailey.
e eseses0e.. 0 Repeat.

WA FIRST....... Word after ‘‘first.”

Hancock replies.

NACH DE NKKC WA FIRST — LIGHT K

Prosigns are also available meaning ‘‘word
before,’’ all before,’’ and “‘all after.”’ If Hailey
missed some substantial portion in the middle
of the message, he could have framed the re-
Quest TMI GUARD TO LIGHT.
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with communication established, Hancock

In the above example two ships are in direct
communication and Hancock’s call sign has
served to address the message to that s.ip. A
message that must undergo relay to reach the
addressee will require a somewhat longer and
differently constructed heading, inasmuch as it
must be apparent to every station handling the
message (1) who originated the message; (2)
who receives the message for relay purposes;
and (3) to whom the message is ultimately
destined.

Assume that USS Leyte (CVS 32), steaming
off Cristobal, Panama, has completed her mis-
sion of qualifying carrier pilots and wishes to
so report to COMAIRLANT, Norfolk. Communi-
cation is established with NAVCOMMSTA,
Balboa—the nearestU. S. Navy radio station—and
transmission of the message commences. Ad--
dress groups in subsequent examples are
fictitious.

Format
line Transmission

Explanation

2and3 NBADENHRB....... Radio Balboa from
Leyte.

4 N R 2 e Station serial number.
This is the secoad
message sent to
Radio Balboa from
Leyte during cutrent
24-hour period.
(Station serial num-
bers are used only
between ships and
shore stations, and
between shore sta-
tions.)

4 Y56 000000000000 This message is for
relay.

L 5000000000000 ROUTINE precedence.

5
5
6 -FMNHRB- ........ Originator, USS Leyte.
7 TOCABR .......... Action to
COMAIRLANT.
10 GR7............n. Group count.

12 UNCLAS CARQUALS

COMPLETED PD

ETA GTMO@31498Z. . . Text. Certain author-
ized abbreviatioas,
standard throughout
the services, are
often used in mes-
sages for sake of
brevity. The ver-
sion as sent is 62
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percent shorter than Format
the expanded text, line Transmission Explanation E
which reads: UN- - 2
CLASSIFIED CAR- ; ey
RIER QUALIFICA- ted
TION LANDINGS call is sent with the s
COMPLETED PD first message of
ESTIMATED TIME each hourly sche-
OF ARRIVAL dule, omitted there- .
GUANTANAMO BAY after.) Plair
CUBA #314¢pZ. 4  WNRS522 W NRS522—. . . .Radio Washington ser-
— g
13 IS 5666060003 00000 Break. ial number 522—that A
16 1450000 veeeees...Go ahead and trans- is, the 522d mes- L
mit. ’ . origi
sage placed oa this ¢
broadcast schedule catec
since the first of the _U
: : current month plaln
NBA gives Leyte a receipt for the message, :
f e 5 PP— ..., PRIORITY preced- show
and by doing so assumes responsibility for relay. . th
. R . 4 ence to action ep
NBA has no direct link with Norfolk, the desti- ' addressees. A
nation of the message, but does have a RATT 5 RRe oo, ROUTINE precedence the f
circuit to NAVCOMMSTA Washington—who, in to information 1
turn, has a landline connection to Radio Norfolk. addressees. 2.
NBA accordingly adds a routing indicator to the s ugurzugarz ... pTG. ) Tl
message (for which format line 1 has been left) 2 ll;gSI;MB(')éS' """""" g;‘g“““ s prosiga. incluc
informing Washington to relay to Norfolk. Radio = " T o P R empl
Norfolk, guard for COMAIRLANT, effects de- ~~  ~ ~~ """ 77007 e P :
livery to the addressee. 7 EATG EATG ........ All ships operating
Dual precedence may be used ina plaindress under____ . :
message to more than one authority or activity, 7 CABR CABR ........ COMAIRIANT. Abbre
provided the message has both action and infor- 7 EATG EATG ........ All ships operating
mation addressees. No more than two precedence , HIME HIME Cg‘;’;;m- : Or
prosigns can be u sed in the heading Of. such a 8 INFOINFO ......... Information addressee dling-
message. The higher precedence prosign ap- prosiga dictat
pears first, and applies to action addressees. 8 SKAT SKAT—. ....... NAS GTMO. : headii
The lower prosign refers only to information 9 XMTXMT .. ........ Exempted addressee lowiny
addressees. prosign, meaning 1.
The following example illustrates dual pre- that stations or 2.
cedence wherein COMNAVAIRLANTwill receive addressees which 4 3.
the message ROUTINE and NAS Jacksonville ::’:ﬁ";oje";:‘"j;‘f 4.
receives it DEFERRED. S i
NBA DE NHRB NRZ—T—R—M—¢11234§: this case, the action
FM NHRB—TO CABR-—INFO DUNE GR6 BT address. Codres
Here is an example of a fleet broadcast 9 PINSPINS. ......... CRUDIV 10 (a
message from NAVCOMMSTA, Washington, CRUDIV operating
D. C., originated by CNO. Note the use of con- under A
junctive address groups and the exempted ad- COMBATCRULANT). messa
. 9 NHCY NHCY ........ USS Antietam (CVS
dressee prosign. CW fleet broadcast messages 36) operating under nator
repeat each element of the heading. COMAIRLANT. struct
Format 10 GR156 GR156. . ...... Group count. encryy
line Transmission Explanation 11 BT....... 50800600 Break. messa
12 (156 encrypted groups).. . Text. messa
2and3 NERK NERK 13 BT............... Break. messa
NERK DE NSS 16 AR......couunn.. This is the end of The
NSSNSS .......... Any or all U_S. Navy this transmission encryy
ships from Radio and no reply is action

Washington. (This
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Chapter = -
Message Forms

A military message may be drawn up in any
one of the following forms: plaindress, abbrevi-
ated plaindress, or codress.

plaindress

A plaindress message is one in which the
originator and addressee designations are indi-
cated externally of the text.

Unless the call serves as the address, a
plaindress message contains all the components
shown in the basic message format, except that
the prefix may be omitted.

A plaindress message always must include
the following elements:

1. Precedence;

2. Date-time group.

The group count designation always will be
included when the accounting symbol is
employed.

Abbreviated Plaindress

Operational requirements for speed of han-
dling—of contact reports, for example—may
dictate the abbreviation of plaindress message
headings. In such cases, any or all of the fol-
lowing may be omitted from the heading:

1. Precedence;

2. Date;

3. DTG;

4. Group count.

Codress

A message in codress form is an encrypted
message in which the designations of the origi-
nator and addressees and additional passing in-
structions, if necessary, are included in the
encrypted text. All components of the basic
message format are employed for a codress
message, except the address component of the
message heading (format lines 6-9).

The message address will be included in the
eéncrypted text in thefollowing order: originator,
action addressees, information addressees and
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exempted addressees. Such addressdesignators
are to be in plain language.

To maintain security, any message which
refers to an external date-time group of a
codress message, should be classified.

Codress provides a greater degree of secur-
ity than plaindress. The basic improvement is
that a potential enemy is not able to determire
which are the action addressees and who is to
receive the message for information. Second, any
single transmission shows only who is receiving
the message on that particular circuit. On the
face of it, this may not appear to be a great
improvement, but in analysis it is significant.
For a message being sent from the Chief of
Naval Operations to some ten action addressees
and perhaps an additional fifteen information
addressees (the greatest number of transmis-
sions being sent over land wires and teletype
trunk lines using station routing indicators and
only a small number sent on relatively easily
monitored radio circuits) the odds against com-
promise are tremendous. Even in a task force
situation, where some transmissions would be
by flashing light, the codress system is effective.

The codress message is prepared fortrans-
mission as follows:

1. The heading of the encrypted version
received from the cryptocenter should indicate
only the precedence and date-time group. At-
tached for use by the communication center
should be a list showing the addressees or
address designators of the stations to whom
the message is addressed.

2. The message center will then prepare a
heading for each required transmission. The
heading of each transmission must contain only
those call signs or address groups necessaryto
route the message to the crypto guard for each
addressee who will be reached by the particular
transmission. Encrypted call signs and,address
groups will be employed, if prescribed.

3. On each individual transmission the head-
ing contains only such station or address desig-
nations as will enable the relaying or receiving
stations to deal properly and expeditiously with
it.

4. Only the prosign ‘‘T’’ may be used in the
external heading. Noplainlanguage transmission
instruction is authorized. The prosign ‘‘T’’
should be used only to instruct other communi-
cation stations who have to relayand/or decrypt
it themselves.

5. If an activity has to relay the message
as well as decrypt it for itself, the address
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group or call sign of both the activity and the
station to which it is to be relayed must be
included in the external transmission instruc-
tions.

6. Shore radio stations must notbe required
to decrypt the text in order to effect further
routing.

EXAMPLE: YUCR originates a message for
transmission to BZOC, BZOE, ESCJ, QMZF,
XYAQ and YJVO. Which of these commands are
action addressees and which are to receive it
for information will be noted in the encrypted
message.

Three transmissions are necessary from
YUCR as follows:

1. Transmission to BZOC: —

BZOC DE YUCR-P-2710925Z GR58 BT
TEXT BT ,

- 2. Transmission to GZP for relay to BZOE
and YJVO (GZP to relay without decrypting):
GZP DE YUCR-T-BZOE YJVO-P-271025Z GR58
BT
TEXT BT

3. Transmission to MTP, ESCJ, QMZF and
XYAQ (MTP who is crypto guard for QMZF is
to relay and also decrypt):

MTP DE YUCR-T-ESCJMTP XYAQ-P-271025Z
GRS8 BT_
TEXT BT

Note that MTP is included after the ‘“T’’ so
he will know he must decrypt.

As the result of receiving the message as
shown in (3) above GZP will transmit:

BZOE YJVO DE GZP-P-271925Z GR58
BT __
TEXT BT

As the result of (3) above MTP will transmit
as follows:

ESCJ XYAQ DE MTP-P-271p25Z GR58
BT ___
TEXT BT

OPERATING SIGNALS

Radio operators and teletypists very fre-
quently exchangeroutine advice and operating in-
formation, and occasionally relay emergency
communication instructions or reports to other
ships and stations and to aircraft. Traffic of
this nature is transmitted in condensed, stand-
ard form by the use of operating signals—3-
letter groups beginning with Q or Z. These

signals—of which there are several hundred—
represent words, phrases, or complete sen-
tences, and are aformof shorthand, eliminating
time-consuming plain language transmissions.
Q signals are employed in both military and

civil communications, and are understood by .

ships and shore stations of any nationality.
Z signals are used only in United States and
allied military communications, and represent
meanings not found in the Q code. Both Q and
Z signals can be used together, whennecessary,
in military communications. Operating signals
are published in ACP 131. This publication has
decode sections for both Q and Z signals tabbed
alphabetically, and an encode section tabbed by
subject matter.

Use of Operating Signals

Operating signals are prescribed for every
form of electrical telecommunication except
radio-telephone. Instead, the radiotelephone
operator transmits operating information in
brief spoken phrases. An exception is when a
message containing an operating signalis relay-
ed by radiotelephone; in this case the opera-
tor transmits the group phonetically.

Many operating signals may be used in either
of two ways—as a question or as a statement.
The prosign INT before the signal places it in
the form of a question. Example: USS Enter-
prise (CVAN 65) asks NAVCOMMSTA Washing-
ton (NSS): .

NSS DE NIQM INT QRU meaning ‘‘Have you

anything for me?’’
Reply:

NIQM DE NSS QRU meaning ‘‘I have noth-

ing for you.”’

When communicating with nonmilitary sta-
tions, the prosign IMI, used after the Q signal,
is employed instead of INT ahead of the Q or
Z signal to give an interrogatory meaning.

Some signals must be accompanied by a num-
eral suffix which is used to complete, amplify
or vary the basic meaning. Example: A tele-
typewriter operator checks circuit operation
with the 'query INT ZBK, meaning ‘‘Are you
receiving my traffic clear?’ The receiving
station has a choice of replies: ZBK1 means
‘I am receiving your traffic clear,”’” or ZBK2,
‘‘I am receiving your traffic garbled.”’

Many operating signals contain blank por-
tions in their meanings which are filled in to
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convey specific information. INT ZRE means
«“On what frequency do you hear me best?’’
In ACP 131 the declaratory meaning listed for
ZRE is ‘I hear you best on KC) (MC).”
The operator fills in the necessary informa-
tion:

NSS DE NIQM ZRE 8578 meaning ‘‘I hear

you best on 8578 KC.”’

Other signals have, intheir meanings, blanks-

enclosed in parentheses. Filling in suchablank
is optional. INT ZHA means ‘‘Shall I decrease
frequency very slightly (or KC) to clear
interference?’’ The operator receiving the
signal INT ZHA without the frequency added
knows it means ‘‘Shall I decrease frequency
very slightly?”

During wartime, operating signals are often
encrypted, especially those which reveal—

1. Specific frequencies.

2. Cryptographic data.

3. The organization of networks.

4. Ship movements (estimated times of

arrival, departure, etc.).

Unless they are encrypted, operating signals
possess no security and must be regarded as
the equivalent of plain language.

CLASSES OF MESSAGES

Our subject finally turns to classes of
messages, of which there are five: A, B,
C, D, and E. Classes A, B, and C are Gov-
ernment messages, and D and E are non-
government, or private messages. The purpose
of this classification system is to aid adminis-
tration and accounting.

By far the largest volume of traffic handled
by the Navy is class A, consisting of official
messages of the Department of Defense.

Class B includes official messages of the
United States Government excluding those orig-
inated by the Department of Defense.

Class C consists of broadcast traffic in
special arbitrary forms, available to ships of
all nationalities. Class C messages are con-
cerned with special services, such as hydro-
graphic data, weather, and time.

Class D’s are private messages for which the
Navy collects tolls. The group includes radio-
grams and press messages sent by corres-
Pondents aboard ship.

Class E messages are personal messages
to and from naval personnel, handled free of
charge over naval circuits. Charges are

collected from the sender only when a commer-
cial communication company, such as Western

Union, will handle the message over part of its
route. For example, suppcese your ship is in
the Atlantic and has a class E message ad-
dressed to a man at a naval air station in
Cuba. Your ship transmits the message to
Radio Washington, which relays it via San Juan,
P. R., to a station at Guantanamo Bay, Cuba,
that effects delivery to the naval air station.
The message never leaves Navy channels and
the originator pays nothing. But if the message
were addressed to Louisville, Western Union
would handle it out of Washington and the ship
would collect tolls from the originator for the
distance between Washington and Louisville.
Your ship would forward the money to DNC
for payment to Western Union in accordance
with instructions found in the effective edition
of DNC 26.

The class E message privilege is primarily
for purposes of morale. It affords naval per-
sonnel at sea a means of communication re-
garding urgent personal matters without incur-
ring prohibitive expense. It is not available
between points on shore within the United
States. In general, the privilege is used spar-
ingly. Subjects ordinarily acceptable for trans-
mittal or delivery are matters of graveperson-
al concern, such as the serious illness of a
close relative; birth announcements; important
nonrecurring business communications; matters
of life and death; and occasional greetings on
important anniversaries. Not acceptable are
trivial or frivolous messages, those ofunneces-
sary length, and ordinary congratulations.

ORIGINATOR; DRAFTER; . RELEASING OFFICER

The originator of a message is the command
by whose authority the message is sent. The
drafter is the person who actually prepares the
message for release. The releasing officer
authorizes transmission of the message for and
in the name of the originator. The command-
ing officer is usually releasing officer, but he
may delegate releasing authority if he wishes.

DRAFT CAREFULLY!

It is the responsibility of all of these
officers to see that outgoing messages are
properly drafted. Too many messages are
still being sent out that are unclear, wordy,
or full of stilt. Precedence is sometimes
abused and too many or too few addressees
included.
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THE COMMUNICATION CENTER AFLOAT

PHYSICAL LAYOUT

The physical layout of radio central, the
cryptocenter, and the radio transmitter room
on a Forrest Sherman class destroyer is shown
in figures 4-1 and 4-2. These illustrations
will give you an idea of the communication
capabilities of a new destroyer. In addition
to these three spaces, there is an auxiliary
radio room containing an LF receiver, an
MF/HF receiver, a UHF receiver, an MF/HF
transmitter, and a UHF transmitter.

THE MESSAGE

All communication traffic follows a similar
system of checking, logging, releasing, etc.
These various steps are outlined in the follow-
ing paragraphs. Although each of these steps
will be followed regardless of the size of ship
or personnel available, you will find that on
smaller ships some of the steps are perform-
ed by one person instead of the two or three
which would be found on a larger vessel.

For example, on a destroyer the watch
supervisor will probably double as the CWO
and perform all the necessary steps in pre-
paring a message for routing, while ona larger
ship such as a cruiser each of these steps
will be performed by different persons.

FILES

Communication Center File

The communication center file, formerly
called the general file, is an unclassified
source of reference for all messages (irres-
pective of means of transmission) addressed to
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or originated by the command. It contains the
original of each plain message, and an en-
crypted copy of each classified message; as
received or transmitted. When an encrypted
copy is not available or is nonexistent (as in
the case of unencrypted classified messages
transmitted by registered mail or approved
wire), a filler or dummy referring to the cryp-
tocenter file is filed in place of the message.
Messages are filed chronologically by date-
time group.

If desired, the file may be subdivided into
incoming and outgoing sections. Encrypted
copies of classified messages in the communi-
cation center file will contain operator’s ser-
vices and communication watch officers’ in-
itials. Plain language outgoing messages will
contain the above notations plus drafting and
releasing officers’ signatures and initials of
persons to whom the messages were routed.

Cryptocenter File

The cryptocenter file contains the edited
plain language version of each classified mes-
sage addressed to or originatedbythe command,
filed chronologically by DTG. Outgoing mes-
sages will show drafting and releasing officers’
signatures, and initials of persons to whom the
message was routed. In effect, the crypto-
center file is the classified portion of the com-
munication center file.

The cryptocenter file may be physically
subdivided to comply with stowage require-
ments for classified matter. In all cases,
Top Secret messages are afforded separate
stowage.

Radio Station File

The radio station file is a chronological
record of all radio traffic handled by the

Chapte:
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Figure 4-1.-Layout of radio central and cryptocenter.
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Figure 4-2.—Layout of radio transmitter room.

command. Broken into various components,
it contains a copy of each message received
by radio addressed to the command, and a copy
of each message transmitted by radio, whether
addressed to the command or not. These
copies bear operators’ services (TOD or TOR,
initials of operator, frequency received or trans-
mitted on, and for outgoing messages, the sta-
tion to which the message was sent), and are
filed by time of receipt/time of delivery or in
order of visual date-time group (VDTG).

General Message File

The general message file is a source of
reference for all general messages of which
the command is an addressee. It is sub-
divided by type of general message, and each
type is filed in serial order. The file is given
the classification of the highest classified mes-
sage contained therein. General message files
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may also be divided by security classifica-
tion, with appropriate cross-reference, tofacil-
jtate access and stowage.

Visual Station File

The visual station file is a chronological
record of all traffic (except tactical signals
transmitted via flaghoist) handled by the com-
mand by visual means. It is identical in pur-
pose and description to the radio station file.

Log Files

Log files include the radio log file, visual
station log file, and signal log file.

The radio log file is a file of logs for all
radio circuits, including logs of fleet broad-
casts and intercept schedules.

The visual station log file includes the
visual circuit copy of each message addressed
to,- transmitted by, or relayed by the command.

The signal log file, as its name implies,
is a file of the signal logs.

Destruction of log files is authorized after
6 months, except for logs relating to dis-
tress or disaster, which are retained 3 years.
Logs of historical or continuing interest are
retained indefinitely.

INCOMING MESSAGES
Unclassified Messages

An incoming plain language message is
processed through the following steps.

1. The radio operator copies the message
on a circuit book (or takes it off the RATT)
and passes it to a ‘‘breakdown man’’ who
translates the call signs in the heading. He,
in turn, passes it to the radio supervisor.

2. The supervisor checks the entire message
and sends it into the message center.

3. The CWO checks the message, logs it,
and marks action and information officers.
It is given to the message center Radioman,
who makes a smooth copy with as many car-
bons as are required. These are passed back
to the cwo.

4. The CWO checks the message again, and
gives it to the messenger, retaining at least
one copy until completion of delivery.

5. The messenger delivers the traffic to
action and information officers, who receipt
by initialing a copy (usually the original of
the copies typed by the Radioman). The Cap-
tain, executive officer, and communication of-
ficer receive copies of all messages, and for
this reason often maintain file boards on which
their copies are placed.

6. After distributing all copies and obtain-
ing initials, the messenger returns the com-
pletely initialed original to the message center.
There the CWO checks it for completeness
of delivery. This master copy becomes a
permanent part of the message center file,
and the radio circuit copy is sent back to the
radio room for the radio station file.

Classified Messages

Confidential messages require security mea-
sures in handling. As few copies as possible
are made, with routing strictly limited to
those who need to know. Some, or all, infor-
mation officers do not receive personal copies,
but see and initial the original copy, which
then is returned and placed in the Confiden-
tial cryptofile.

Only one copy should be made of a Secret
message. Action officers, and other officers
who must know, see and initial the transla-
tion copy, as for Confidential.

The procedures described above apply to
messages requiring prompt but not instant de-
livery. For high precedence messages the
CWO must use the most rapid means of de-
livery available—particularly to actionofficers.
Direct delivery by approved telephone circuit,
delivery of rough translations before writeup,
and various other expedients may be resorted
to when necessary. Routine delivery follows
as soon as possible.

The CWO does not route Top Secret mes-
sages. These are processed by the Top Secret
control officer, appointed by the Captain to
handle all Top Secret matter aboard. He may
or may not be a regular communicator.
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INCOMING MESSAGE LOG

e e
Kigda | |g45¢!| gspelCOMDESDIV22 2 DESOIV 222 |3g+¢1| 14 |is+]|-R- Fine i (<4
K139 COMSERVLANT | Weeks  Ingig3| ag ~M-TRadsear QaclRTK
Kisg co ALCoM 28 li3g3se | 19 M- C KK
K173 643 |$74%| Com & Weeks  |3gsa | 36 Juz |'R- Fike o #
Kivg | 3 |gesn|grie| CTF 6& Weeks  |3dest| 17 lis4|-0-Fita 2

Figure 4-3.—Page from incoming message log.

Logging

Assume that an incoming encrypted message
has just been passed to the CWO by the super-
visor. After checking the message, the CWO
logs it as shown in figure 4-3. The first col-
umn of the log is for the broadcast number,
K180. The message is classified and must be
decrypted; it is, accordingly, assigned a cryp-
tocenter number for purposes of reference and
accounting. Columns 3 and 4 give the time the
cryptocenter receives and returns the message.
Columns 5 and 6 are for the originator and
action addressees. Information addressees are
omitted, except that own ship is entered if
an informationaddressee. The DTG of the mes-
sage is shown in column 7, the group count in
column 8, and the cryptosystem in column 9.
Column 10 is for the precedence and location of
the plain version in the cryptocenter files. The

last column is for the CWO's initials, but is
left blank until the message has been completely

routed and returned to the message center for
filing.
An unclassified message would be logged as

K139 and K158. The cryptographic information 4

in columns2, 3, 4, and 9 would be omitted and,

because it could not be filed permanently in any

place other than the unclassified message cen-
ter file, a two- or three-word summary of its

contents would be inserted instead of a notation

on its location in the files.

Internal Routing

The call signs in the heading of a message -
give no indication of the officers aboard whoare .
to receive the message, either for action or in-
The CWO must read the text and
decide who is primarily responsible and who is »

formation.

officially interested.
It is important that the right number of

copies be made.

If a message is underrouted, .
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U. S. NAVAL MESSAGE

From: CTF60
Action: USS JOHN W. WEEKS

e e L

Infe: COMSIXTHFLT COMSERVFORSIXTHFLT

CLASSIFICATION \mzcsazné:tR Ty
| ‘CONFIDENTIAL | PRI

-

STATE REPLENISHMEN
DAYS ADDITIONAL

INCOMING
TICKLER

T NECESSARY TO CONTINUE YOUR PATROL TEN

Priority CONFIDENTIAL

PARAPHRASE NOT REQU

CRYPTOCENTER BEFORE DECLAS

ter for
iged as
mation
2d and,
in any
e cen-
y of its
otation
the result may be unnecessary delay. The
other extreme, preparing a copy for everyone
aboard who might have even a remote interest
in the message, is equally bad; it would take
too much time and often circulate classified
information too widely.

Messages are customarily routed for action
lessage to the department head having direct cognizance
whoare over the matter, and for information to the
10r In- commanding officer, executive officer, and other
:xt and officers concerned.

who 1s Before a message is delivered, the CWO

should go over it once more to see if he has
1ber of left himself open for questions from the re-
routed, cipient. If there is dual precedence, is it
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Figure 4-4.—CTF 60's 130644Z.

clearly shown? Are there any references in
the text? If so, are identifying excerpts shown
on the face of the message?

Finally, the message is stamped, as appro-
priate; initialed; and, if necessary, a copy
is placed in a temporary file.

An example of a message written up for
internal routing may be helpful. Referring
again to the incoming message log (fig. 4-3),
it may be seen that the latest incoming mes-
sage was broadcast NR K180, bearing DTG
130644Z. After being returned from the cryp-
tocenter, written up by the message center
Radioman, and stamped by the CWO, it appears
as in figure 4-4.
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OUTGOING MESSAGES

An outgoing message is processed through
these steps:

1. After determing that a message is neces-
sary, the drafter prepares it, assigning approp-
riate classification and precedence, and sends
it to the releasing officer.

2. The releasing officer, often the com-
manding officer or executive officer, checks
the message for content, precedence, classifi-
cation, brevity, and clarity, making anychanges
he sees fit. If he thinks the message is
unnecessary, or that it can be given a lower
precedence, he returns it to the drafter. If
he approves the message, or approves it with
changes, he sends it to the message center.

3. As soon as the message arrives, the
CWO enters it in the outgoing log.

4. If the message is classified, the CWO
prepares it for encryption and logs it into the
cryptocenter. After being assigned a DTG
and encrypted, it is passed back to the CWO,
who logs it out of the cryptocenter, drafts a
heading, and sends it to the radio room. If
the message is unclassified, it is necessary to
add only a heading before it is sent into the
radio room.

5. The originator’s rough draft is given
to the Radioman, who makes file and routing
copies.

6. In the radio room the supervisor logs
the message and gives it to an operator.

7. The operator transmits the message and
the supervisor picks it up again.

8. The supervisor logs the time of delivery
(TOD), and temporarily returns the message
to the message center for completion of the
CWO’s log.

9. Copies bearing TOD are routed for in-
formation to interested officers aboard.

10. The originator’s rough draft is placed
in the alibi file (the communicator’s ‘‘alibi,’”’
in case an originator thinks his message did
not go out as he wrote it). the original en-
crypted copy goes to the radio supervisor for
the radio station file; a filler, dummy, or copy
of the encrypted version goes into the mes-
sage center file; and a plain language version
is entered in the proper section of the cryp-
tofile.

For an example of the handling of an out-
going message, suppose the operations officer
has originated a reply to CTF 60’s 130644Z,
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concerning replenishment necessary to keep the
ship at sea 10 additional days.

As soon as the operations officer’s rough
draft reaches the message center, the CWO
checks it for initials of the releasing officer.
He finds it approved, with a change in phrase-
ology. He gives the message a general check,
and compares it with the tickler copy to see
if the outgoing conveys to CTF 60 the infor-
mation requested.

The message must now be prepared for the
cryptographer. Since the message is to be
sent codress, the CWO prefixes the complete
address to be encrypted along with the orig-
inator’s text. He logs the message into the
cryptocenter. It appears as in figure 4-5.

When the cryptographer has finished, the
CWO logs the message out of the cryptocenter.
The encrypted message comes back on gummed
machine tape, pasted 10 groups to a line on a
message blank. The originator’s rough draft
is returned with it. The CWO gives the orig-
inator’s rough draft only to the Radioman, who
types the file and routing copies, showing ex-
cerpts from the referenced message. The en-
crypted version still lacks a heading, so the
CWO addresses it to NAVCOMMFAC Port
Lyautey for relay by the broadcast. He then
adds the group count and sends the encrypted
message to the radio room supervisor. "

File and routing copies are not distributed
until a TOD is taken off the serviced trans-
mission copy returned from the radio room.
Internal routing is the same as for the incom-
ing message which it answers, except that
there is no action officer.

When the messenger returns from distribut-
ing routing copies, a final entry is made in
the CWO’s log (fig. 4-6) and copies of the
message go into the proper files.

BROADCASTS

Fleet Broadcasts

Fleet broadcasts are the primary means of
delivering traffic to the fleet. All ships not
exempt must copy all messages transmitted
on the appropriate area broadcast. They are
responsible for maintaining a complete file of
the serially numbered messages. The fleet
broadcast is broken down into the CW, RATT,
FAX, and submarine broadcast. The fleet
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OUTGOING MESSAGE LOG

DATE J.V_l—l?’ G (I—

ALL TIMES GMT PAGE NR.—[—
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Figure 4-6.-Page from outgoing message log.

submarine broadcast usually is integrated with
the regular CW broadcast unless an independent
fleet submarine broadcast is established in the
area. This usually occurs only during wartime.

All fleet broadcasts normally are trans-
mitted on several frequencies (listed in JANAP
195) to allow a choice for best reception, con-
sidering the time of day or night and the at-
mospheric conditions.

JANAP 195 gives the operating schedule for
each type of fleet broadcast. For example,
the fleet broadcast (CW) commences everyhour
on the hour, unless otherwise indicated, and
normally does not exceed 50 minutes in dura-
tion, except the general message schedule
which may be extended to 1 hour and 50 minutes.
Submarine schedules, when included as a sub-
marine component of the fleet broadcast, are
normally transmitted every odd hour.

General Broadcasts

General broadcasts include scheduled trans-
missions of the following material:

—
H

Messages to U. S. Navy controlled mer-
chant ships (MERCAST);

Hydrographic information;

Weather;

Time signals;

Press.

ghwd

The general broadcast, like the fleet broad-
cast, has CW, RATT, and FAX components.
Operating schedules for each of these can be
found in JANAP 195, as can the various oper-
ating frequencies.

Areas

Broadcast areas are delineated in JANAP
195. The areas for the fleet broadcasts and
general broadcasts are the same. Figure 18-3
shows how the surface of the globe is divided
into broadcast areas and the broadcast station
for each area.
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SHIP-SHORE COMMUNICATIONS

Ship-shore radio circuits are the primary
means for delivery of traffic from ships and
commands at sea to shore radio stations.

Types of Circuits

Ship-shore radio circuits fall within three
general categories: primary, secondary, and
special circuits.

Watch requirements are set up only as
necessary for each ship. There may be times,
however, when the secondary ship-shore circuit
is used as a harbor net, in which case a watch
must be maintained.

Primary Ship-Shore Radio Circuits

Primary ship-shore radio circuits have
been provided for long-distance communica-
tions. Prior to transmitting, ships should de-
termine the best frequency to be used. This
can be done by referring to the propagation
tables in DNC 14 or by listening to the HF fleet
or general broadcast from the shore radio sta-
tion which you desire to contact. The clos-
est ship-shore frequency to the fleet or general
broadcast frequency should then be tried.

Shore stations will generally guard radio-
teletypewriter and radiofacsimile ship-shore
circuits only on a request basis. Ships desir-
ing to transmit on these circuits should send
a procedure message to the shore radio sta-
tion concerned, using the appropriate radio-
telegraph primary ship-shore circuit.

Secondary Ship-Shore Radio Circuits

The secondary circuits have been established
for use in lieu of the primary ship-shore cir-
cuits when the ship is within reliable range.
Medium frequencies are normally utilized for
these circuits. Secondary ship-shore radio
circuits may also serve as warning nets by
ships in or near established harbors. When in
harbors, all ships except those attachedtonaval
district or sea frontier forces and guarding
district or sea frontier frequencies will guard
the frequency employed as harbor common, or
make guardship arrangements.
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Special Ship-Shore Radio Circuits

Special circuits may be established by CNO,
based on recommendations of fleet or force
commanders, with a view to providing adequate
ship-shore radio circuits to fulfill the missions
of forces under their commands. In certain
circumstances, ships may be authorized to use
point-to-point circuits to pass traffic to shore
stations which normally do not guard a ship-
shore radio circuit.

COASTAL HARBOR AND HIGH SEAS
RADIOTELEPHONE SERVICES

During peacetime, fleet commanders and
district commandants may authorize naval
vessels to use commercial radiotelephone ser-
vices. Such services provide two-way tele-
phone conversations through commerical land
radiotelephone stations between naval vessels
and any telephone on land. Naval vessels using
this service are limited to calls originating
on the ship. Incoming calls to the ship cannot
be accepted.

The Chief of Naval Personnel has concurred
in the desirability of this service as a con-
tribution to the morale of personnel afloat.

The Coastal Harbor Service is provided to
meet the needs of ships operating within a
few hundred miles of the shore. Coastal
Harbor Radiotelephone stations provide radio
communications over relatively short distances
and have been established at the following loca-
tions: Astoria-Portland, Boston, Charleston,
Galveston, Jacksonville, Miami, New Orleans,
New York, Norfolk, San Diego, San Francisco-
Eureka, San Pedro, Seattle, Tampa, Wilmington
and Oahu. Station call signs and operating fre-
quencies are listed in DNC 26.

High Seas Radiotelephone Service stations

‘are located at Oakland, Calif., New York, and

Miami, and provide longer range radiotelephone
service. Ordinarily radiotelephone service
through High Seas Radiotelephone stations should
be used only by ships operating beyond the
normal range of the Coastal Harbor stations.

To initiate service, a form letter is sub-
mitted to the telephone company representa-
tive nearest the home port of the ship. A
list of telephone company representatives and
addresses may be found in DNC 26. The com-
pany sets up an account in the ship’s name and
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thereafter will accept calls through any of its
stations. Any changes in the home port assign-
ment of the ship will necessitate sending a
new letter request to the telephone company
representative nearest the new home port.

The communication officer is responsible
for the shipboard arrangements for use of the
telephone service. Included in his responsi-
bilities are the preparation of the form letter
to initiate service; provision of locally pre-
pared forms to be filled out by users of the
service; selection and adjustment of the ship-
board transmitter and receiver; collection of
charges and transfer of money to the disburs-
ing officer; verification of telephone company
bills prior to payment by the disbursing officer;
and maintenance of technical liaison with the
telephone company.

The charge for service depends upon the
location of the ship as well as.the land tele-
phone. Calls may be either station-to-station
or person-to-person, the charge being the same
in either case. For Coastal Harbor Service the
coastal waters are divided into rate areas which
are defined by latitude and longitude and are
illustrated in DNC 26. The initial rate is for
3 minutes or less, with overtime charges based
on one-third of the initial rate for each minute
of overtime. All charges are subject to 10 per-
cent Federal excise tax. Collect calls are per-
mitted and, if accepted by the person or station
called, no charge is collected from the user on
the ship.

For High Seas Radiotelephone Service the
United States is divided into three land rate
areas by groups of states and the oceans are
divided into three ocean rate areas defined by
latitude and longitude. A chart in DNC 26 shows
the land and ocean rate areas.

Practically all standard Navy transmitters
and receivers designed for voice amplitude mod-
ulation emission and reception are suitable
for this service. The transmitter must be on
the exact frequency specified; otherwise the
carrier will not actuate the calling device at
the telephone company marine operator’s desk,
and the call will be unanswered. It is best to
tune the transmitter before coming into range
to prevent the calling device from being actuated
unintentionally.

The best microphone to use is the push-to-
talk (release-to-listen) type. Remember that
most users will know nothing about radio equip-
ment, and the microphone should be demon-
strated to the user before he goes on the air.
Ship and shore station transmit on different
frequencies, but when the microphone switch is
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pressed, receiver blockage may nevertheless
occur if the transmitting and receiving antennas
are close together.

To place a call, the user fills out a form
(provided by the communication officer), giving
his name, serial or file number, rank or rate,
city, telephone number and individual to be
called, whether the call is collect, and the
time the call is to be made. (The commanding
officer will normally designate the hours during
which service will be available.) Charges are
entered and the communication officer signs.
The caller keeps one copy for a receipt.

Assuming that preliminary arrangements
have been made and the equipmentsare properly
tuned, the shipboard operator listens to make
certain the circuit is not in use.”Then if the
circuit is clear, he calls the marine operator
by voice:

NORFOLK MARINE OPERATOR-—THIS IS USS
FREMONT

When the operator responds, he is given
the name of the ship, the coastal rate area
in which the ship is located, the city and tele-
phone number desired, and, if thecallisperson-
to-person, the name of the individual called. He
is then requested to quote the rates for the call.

THIS IS USS FREMONT—RATE AREA 2B—

CALLING WASHINGTON DC—LUDLOW 4-
5400—PERSON TO PERSON—MR LAU-
RENCE DORSEY—QUOTE TIME AND
CHARGES

When the marine operator has made the tele-
phone connections, the circuit is ready for the
caller. Best results are obtained by speaking
plainly and naturally. Instruct the caller not to
speak until the other person finishes. When the
conversation is over, the shipboard operator
notifies the marine operator:

THIS IS USS FREMONT—CALL COMPLETED .

The marine operator then quotes the time
and charges. The Coastal Harbor and High Seas
Radiotelephone channels are actually like party
lines and are shared by alarge number of ships.
Courtesy and discretion are necessary if every-
one is to share the service equally. Observe
these rules:

1. Avoid chains of calls. Space them out so
other ships can use the circuit without toomuch
delay.

2. Keep conversations brief.

3. Plan calls for slack hours. The hours
between 1900 and 0700 local harbor time are
least busy.

4. Be discreet in conversation. Anyone with
a short-wave set can monitor half the trans-
missions.
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CHAPTER 5

BASIC RADIO THEORY

ELECTROMAGNETIC RADIATION

A radio-frequency current flowing in a wire
of finite length produces electromagnetic fields
that may be disengaged from the wire and set
free in space. There they will travel continuously.
If another wire of finite length is placed in
the path of the electromagnetic field, electrons
within the wire will be set in motion. Further,
the characteristics of the electron motion with
respect to frequency, degree, and direction will
be similar to those of the original field. If
intelligence in some form is being carried by
the electromagnetic field, it will be reproduced
in similar form in the second wire. The whole
function of radio communication is to deliver
intelligence. It can be seen from the foregoing
that the initial wire is a transmitting antenna
and the second wire a receiving antenna. Any
efficient transmitting antenna makes an efficient
receiving antenna.

General Nature and Properties

Radio waves, as do other forms of electro-
magnetic radiation, travel at approximately

-300,000,000 meters or 186,000 miles per second
in free space. They can be reflected, refracted,

and diffracted. The speed with which electro-
magnetic wavestravelis influenced considerably
by the medium through which they move. Dielec-
trics, that is, nonconductors, affect the speed
of electromagnetic waves in varying degrees
depending on their characteristics.

A good conductor of electricity, such as
metal, inhibits penetration by electromagnetic
waves because the lines of force are practically
short-circuited. This can be seen from the
reduction in volume of an automobile radio as
one drives under a bridge. Such waves, on the
other hand, readily pass through a dielectric.
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An electromagnetie wave is made up of
moving fields of electric and magnetic lines of
force which are at right anglesto eachother and
both of which are mutually perpendicular to the
direction of travel. This is illustrated in figure
5-1.

ELECTRIC LINES
OF FORCE

MAGNETIC
LINES OF
Foncs/

—

)

g
DIRECTION OF TRAVEL OF WAVE

~
/ —————

AN

4 Y

Figure 5-1.—Fields in an electromagnetic wave.
Frequency and Wavelength

Radio waves traveling through space are the
result of changing electric currents in an
antenna. This book does not cover the electrical
theory of antenna systems. For our purpose, one
should rem=mberthat changing electric currents
in a wire (antenna) cause changing fields about
the wire.

For a radio receiver to obtain useful in-
telligence, it must be tuned to the sama fre-
quency as the transmitter. By frequency is
meant the total number of complete cycles the
electromagnetic wave goes through in a unit of
time. The accepted standard of measurement is
cycles per second. Referring to figure 5-2,
let us consider the characteristics of a single
cycle of a typical radio wave. It is sinusoidal
in shape and is induced by a varying current in




NAVAL COMMUNICATIONS

ONE
CYCLE

ANTENNA

=

Figure 5-2.—Cycle characteristics of radio wave.

the transmitter antenna. The antenna is sta-
tionary, so one should try to visualize the move-
meant of electrical current in it. Starting from
zero, we see the current increase in one
direction, reverse itself, increase in the other
direction, and again reverse itself. The antenna
radiates as long as this process repeats.

We have already noted that radio waves travel
at a constant velocity. This pointsup animportant
relationship regarding velocity, frequency, and
wavelength:

Velocity in meters per second (300,000 000)
Frequency (in cycles per second)
Wavelength (in meters)

Wavelength is the distance the electromagnetic
wave travels in free space during one cycle.
For example: to find the wavelength of a radio
wave with a frequency of 100,000 cycles per
second:

1(%%9%%9 = 3000 meters.
In other words, the leading edge of a 100,000-
cycle per second wave is 3000 meters from the
antenna when the second cycle is just starting.

Frequency Spectrum

Frequencies within the range of 15 to 15,000
cycles per second are called audiofrequencies
because vibrations of air particles at any of
those frequencies can be heard by the human
ear. Above 15,000 cycles per second are the

radio frequencies. Two units are used inspeak-
ing of frequencies: kilocycle for 1000 cycles,
and ma2gacycle for 1,000,000 cycles. These are
abbreviated KC and M2, respectively. The
following table illustrates the generalfrequency
bands used in commiinication.

Des ignation of

! Authorized
Mﬁ ahhrevi- Frequency
_according to —_— — o)
ation

fﬂuency e
Very low VLF Below 30 KC
Low LF 30 to 300 KC
Medium MF 300 to 3000 KC
High HF 3 MC to 30 MC
Very high VHF 30 MC to 300 MC
Ultra high UHF 300 MC to 3000 MC
Super high SHF 3000 MC to 30,000 MC =
Extremely high EHF 30,000 MC to 300,000 MC

WAVE FORMATION

When a radio wave leaves a vertical antenna,
a part of the wave moves outwardincontact with
the ground to form the ground wave, and the
rest of the wave moves upward and outward to
form the sky wave. (See fig. 5-3.)

IONOSPHERE

/LAYER 1

GROUND
WAVE

Figure 5-3.—Fomation of the ground wave and sky
wave.

The ground and sky portions of the radio
wave are responsible for two different methods
of carrying messages from transmitters to re-
ceivers.
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¢ The ground wave normally is used for re-
: vely short-range communications. However,

Jativ d waves are sometimes utilized for long-
groud communication on VLF or LF using very
§rang® - Daytime receptionfrom mostnearby

20 oW
h;gmh;ﬁercial stations is carried by the ground

, an;l-le sky wave is used for long-range, high-
Frequency ; uency daylight cominunication. At night,
igzqsky wave provides a means for long-range

‘eneral frequen

2. ontacts at somewhat lower frequencies.
”3(3)3 ;g The Ground Wave
o0 3000 KC The ground wave is made up of two parts,
:C to Sgo%cmc i, surface wave and a space wave. The surface
to £

travels along the ground while the space
.Msct::gg?oz’oc MC_ _; 232 follows two paths, one throughthe air from
00 MC to 300,000 MC ; i ransmitter to receiver, the other a reflected
L.th from the ground into the air. Since the
fspace wave follows two paths of different lengths,
he two components may arrive inor out of phase.

NON A5 thedistance from the transmitter changes, the
$wo components may add or cancel.

averticalantenig As it passes over the ground, the surface

ard incontact willyave induces a voltage in the earth, setting up

and wave, and §ddy currents. The energy to create these cur-
ard and outwardfents is taken away fromthe surface wave, which
5-3.) s weakened as it moves away from the antenna.
Encreasing the frequency results in a rapidly
Wncreasing rate of attenuation. Because of this
increased attenuation with increased frequency,
1 ace-wave communication is generally limit-
‘$d to the lower frequencies. The surface-wave
tomponent is not confined to the earth’s surface,
extends to considerable heights, diminishing
n field strength with increased height.
Shore establishments are able to furnish
Ong-range surface-wave communication by us-
8 frequencies between 18 and 300 KC with ex-
gremely high power.
% Since the electrical properties of the earth
gver which the surface wave travels are relative-
y constant, the signal strength from a given
. ;xon at a given point is nearly constant. This
‘ 8 true in practically all localities, except
ground wave and sky $108e that have distinct rainy and dry seasons.
’thﬁieregﬁ)lns, the differeqce in the amount of
ange. Wili cause the soil’s conductivity to
& The best t
Fans
Sirability are 1a
et SOil, flat loa
Sert, and
# Surface-

ey ype of surface for surface-wave

ISSlon is sea water. Next in order of
rge bodies of fresh water,
1 my soil, dry rocky terrain,
jungle. Because of the superiority
Wave conductivity by salt water, high-

ortions of the r
wo different meth
| transmitters t0

power, low-frequency transmitters are located
as close to the edge of the oceanas practicable.

Not all ground-wave communication employs
the lower part of the frequency spectrum. VHF-
UHF commumications, for example, use so-
called line-of-sight transmission. At these fre-
quencies the direct wave component of the ground
wave is increasingly important. It should be
noted that whereas the range of the ground wave
at low frequencies can be effectively increased
only by increasing radiation power, the range
of frequencies of 30 MC or higher can be in-
creased effectively by increasing antennaheight
as well as by increasing radiationpower.

The Sky Wave

The behavior of the sky wave is quite dif-
ferent from that of the ground wave. Some of
the energy radiated is refracted by an ionized
layer of atmosphere, called the IONOSPHERE,
and is bounced or bent back toward the earth.
If a receiver is located inthe area where the re-
turning wave strikes, it is possible to detect
the signals clearly even though the receiver is
located several hundred miles beyond the range
of the ground wave.

The ionosphere is located in the rarefied
atmosphere, approximately 40to 350 miles above
the earth. It differs from the other atmosphere
in that it contains a much higher number of
positive and negative ions. In the atoms of many
substances, such as gases, one or more of the
outer electrons, which revolve around the nucleus
of the atom somewhat as the planets revolve
around the sun, are detached from the atom,
thus leaving the atom as a whole with a net
positive charge. In this case the atom is said
to be IONIZED. Thenegative ions (electrons)are
produced by ultraviolet and particle radiations
from the sun. The rotation of the earth'on its
axis, the annual course of the earth around the
sun, and the development of sun spots all affect
the number of ions present in the ionosphere,
and these in turn affect the quality and distance
of radio transmission.

The ionosphere is constantly changing.Some
of the ions are recombining to form neutral
atoms, while other atoms are being split to
form ions. The rate of formation and recombin-
ation of ions depends upon the amount of air
present and the strength of the sun’s radiations.

At altitudes above 350 miles the particles
of air are too sparse to permit large-scale
ion formation. At altitudes less than 40 miles,
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too few ions exist to affect materially sky-
wave communication.

LAYERS OF THE IONOSPHERE

Different densities of ionization at different
heights make the ionosphere appear to have
layers. Actually there is thought to be no sharp
dividing line between layers, but for the purpose
of discussion a sharp demarcation is indicated.

The ionized atmosphere at an altitude of
between 40 and 50 miles is designated the D-
layer. Its ionization is low and has little effect
on the propagation of radio waves except for the
absorption of energy from the radio waves as
they pass through it. The D-layer is present
only during the day. This greatly reduces the
field intensities of transmissions that mustpass
through daylight zones. :

The band of atmasphere at altitudes between
50 and 90 miles contains the E-layer. It is a
well-defined band with greatest density at an
altitude of 70 miles. This layer is strongest
during daylight hours, and is also present though
much weaker at night. The maximum density
of the regular E-layer appears at about noon,
local time.

The ionization of the E-layer at the middle
of the day is someatimes sufficiently intense to
refract frequencies up to 20 MC back to earth.
This is of great importance to daylight trans-
missions for distances up to 1500 miles.

The F-layer extends approximately from the
90-mile level to the upper limits of the iono-
sphere. At night, only one F-layer is present;
but during the day, especially when the sun is
high, this layer often separates into two parts,
F1 and F2, as illustrated in figure 5-4. The
F2-layer is the meost highly ionized of all the
layers, and is the most useful for long-range
communication. The degree of ionization of this
layer exhibits an appreciable day-to-day varia-
tion in comparison with that of the other layers.
The intensity of the ionization reaches a maxi-
mum in the afternoon and gradually decreases
throughout the night. The rise of ion density is
very rapid in the morning, and the low re-
combination rate permits the high ion density
to persist. Shortly after sunset the F1- and F2-
layers recombine into a single F-layer.

In addition to the layers of ionized atmos-
phere that appear regularly, erratic patches
occur at E-layer heights and are referred to
as SPORADIC-E ionizations. These patches often
are present in sufficient number and intensity
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to enable good VHF radio transmission over
distances where it is not normally possible.

EARTH

m

NIGHT DAY

Figure 5-4..E-layer and F-layer of the ionosphere.

Sometimes sporadic ionizations appear in
considerable strength at varying altitudes and
actually prove harmful to radio transmissions.

Effect of lonosphere on the Sky Wave

The ionosphere acts as a conductor, absorbs
energy from the wave, and (as illustrated in
fig. 5-5) refracts the sky wave back to earth.

The ability of the ionosphere to return a
radio wave to earth depends upon the angle at
which the sky wave strikes the ionosphere, the
frequency of the transmission, and upon the ion
density. Figure 5-5 shows a radio wave refracted
to earth by the ionosphere. A receiver located
at either of the two points labeled B can receive
transmissions from point A.

In figure 5-6 the sky wave is assumed to
be composed of three rays. The angle at which
ray 1 strikes the ionosphere is too nearly ver-
tical for the ray to be returned to earth. The
ray is bent out of line, but it passes through
the ionosphere and is lost.

. IONOSPHERE - .

Figure 5-5.<Refraction of the sky wave by the
lonosphere.
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kY
%7 AREA OF
/' 8 RecEPTION
\ 4 *swip zone
NO RECEPTION

A\GROUND WAVE
| RECEPTION

ANTENNA LOBES

SURFACE OF
EARTH

Figure 5-6.~Effect of angle of departure on area of
reception.

The angle made by ray 2 is called the criti-
cal angle for that frequency. Any ray that leaves
the antenna at an angle greater than the critical
angle will penetrate the ionosphere.

Ray 3 strikes the ionosphere at the smallest
angle that will be refracted and still return to
earth. Anysmaller angle will be refracted toward
earth, but will miss it completely.

As the frequency decreases, the critical
angle increases. Low-frequency fields can be
projected straight upward and will be returned
to earth. The highest frequency that can be
sent directly upward and still be returned to
the earth is called the critical frequency. At
sufficiently high frequencies, the wave will
not be returned to the earth, regardless of the
angle at which the ray strikes the ionosphere.

The critical frequency is not constant, but
varies from one locality to another, with the
time of day, the season of the year, and accord-
ing to the sunspot cycle. This variation in the
critical frequency is one reason why the com-
municator uses issued predictions—frequency
tables or nomograms—to determine the maxi-
mum usable frequency (MUF) for a particular
hour of the day.

Nomograms and frequency tables are pre-
pared from data obtained experimentally from
Stations located all over the world, and are
Supplied to communication officers in long-range
Predictions that remove much of the guesswork
from radio communication.

Refer again to figure 5-6. The area between
points B and C will receive the transmission
Via the refracted sky wave. The area between
polnts A and E will receive signals by ground
Wave. All receivers located in the skip zone
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between points E and B will receive no trans-
missions from point A, since neither the sky wave
nor the ground wave reaches this area.

Effect of Daylight on Wave Propagation

The increased ionization during the day is
responsible for important changes in sky-wave
transmission. It causes the sky wave to be re-
turned to the earth nearer to the point of trans-
mission, and the extra ionization increases the
absorption of energy from the wave. A fre-
quent question in sky-wave propagation is whe-
ther the ionosphere will ‘‘support’’ (refract)a
radio wave of a particular frequency, and whether
the received signal will be strong enough at the
receiver to be heard above the noise level pre-
sent at the receiver. The answer to this question
can be given only after a consideration of the
many factors involved—what particular path the
radio wave will take in traveling fromthe trans-
mitter to the receiver; whether the frequency
of the radio wave lies between the valuesdeter-
mined by the MUF and the lowest usable high
frequency (LUHF) for the particular signal path;
and the field strength that may be expected of
the signal upon its arrival at the receiver. The
presence of the Fy and E-layers with the F2-
layer makes possible long-range, high-fre-
quency communication, provided all factors
taken into consideration are favorable.

Absorption usually reduces the effective
daylight communication range of low-frequency
and medium-frequency transmitters to surface-
wave ranges.

The high ionization of the F2-layer during
the day, enabling refraction of high frequencies
which are not greatly absorbed, hasan important
effect on transmissions of the HF band. Figure
5-7 shows how the F2-layer completes the re-
fraction and returns the transmissions of these
frequencies to earth, making possible long-
range, high-frequency communication during
daylight hours.

The waves are partially bent while passing
through the E-layer and F1-layer, butare not re-
turned to earth until the Fg-layer completes
the refraction. VHF waves usually pass through
the ionosphere.




NAVAL COMMUNICATIONS

EARTH

Figure 5-7.—Effect of the F2-layer on tran smission
of high-frequency signals.

Multiple Refraction

Frequently the refracted wave returns to
the earth with enough energytobe reflected back
to the ionosphere, and then refracted to earth
a second time.

In figure 5-8, the ray strikes the earth
at point A with sufficient force to be reflected
back to the ionosphere and then refracted to
earth a second time. Frequently a sky wave has
sufficient energy to be refracted and reflected
several times, thus greatly increasing the
range of transmission. Because of this so-
called multiple-hop transmission, transoceanic
and around-the-world communicationis possible
with moderate power.

Figure 5-8.—Multiple refraction and reflection of a
sky wave.

FADING

Fading is a term used to denote variations
in signal strength at the receiver. There are
several causes; some are easily understood,
others are more complicated.

One cause is probably the direct result of
interference between single-hop and double-
hop transmissions. If the two waves arrive in

phase, the signal strength will be increased,
but if the phases are opposed, they will cancel
each other and weaken the signal. This is called
INTERFERENCE FADING.

Interference fading is also severe inregions
where the ground wave and sky wave are in con-
tact with each other. This is especially true if
the two are approximately of equal strength.
Fluctuations of the sky wave witha steady ground
wave can cause worse fading than the sky-wave
transmission alone.

The variations in absorption and the path
of the wave in the ionosphere are responsible
for ABSORPTION FADING. Occasionally, sudden
ionospheric disturbances will cause complete
absorption of all sky-wave radiations.

Receivers located near the outer edge of
the skip zone are subjected to SKIP FADING as
the sky wave alternately strikes and skips over
the area. This type of fading is sometimes so
complete that the signal strength falls to near
zero level.

Additional variation in the field intensity
affecting the receiving antenna occurs as a
result of changes in the state of polarization
of the downcoming wave relative to the orienta-
tion of the antenna. This variation is called
POLARIZATION FADING. The result is random
and constantly changing values of the amplitude
and orientation of the electric field with respect
to the receiving antenna. The state of polari-
zation of sky waves varies more rapidly the
higher the frequency, which accounts in part
for the rapid fading of the higher frequencies.

Frequency Blackouts

Frequency blackouts are closely related to
some types of fading. In reality, a blackout
is a complete fade, blotting out the entire trans-
mission.

Changing conditions inthe ionosphere shortly
before sunrise andafter sunset may cause black-
outs at certain frequencies. The higher fre-
quencies pass through the ionosphere, while the
lower ones are absorbed by it.

Ionospheric storms—turbulent conditions in
the ionosphere—often cause erratic communi-
cations. Some frequencies will be blacked out,
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while others may be reinforced. Such a storm
ay occur in a few minutes, or may take hours
to develop. It may last several days.
when frequency blackouts occur, radio
Operators must be alerttoprevent complete loss
of contact with other ships or stations. In severe
storms, critical frequencies are muchlower and
apsorption in the lower layers of the ionosphere
is much higher.

VHF AND UHF COMMUNICATION

In recent years there hasbeenatrendtoward
use of frequencies above 30 MCfor short-range,
ship-to-ship, and ship-to-plane communication.

Early concepts suggested that these trans-

missions traveled in straight lines. This natur-
ally led to the assumption that transmission
range was limited to the distance tothe horizon,
as determined by the height of transmitter and
receiver antennas.

Extensive use and additional research show
the earlier line-of-sight theory to be in error
at times. Radio waves inthe VHF and UHF bands
may be refracted, and so detected hundreds of
miles beyond the horizon. This is a point the
communicator must bear in mind when his ship
is in waters where radio security is essential.

Since VHF and UHF waves tend to follow
approximately straight lines, mountains or large
hills in the transmission path will cast a radio
shadow. A receiver located in shadow will
receive a weakened signal, and in some cases
no signal at all.

Ducts

The abnormal ranges of VHF and UHF are
caused by abnormal atmospheric conditions
within a few miles of the earth. Normally the
warmest air is near the surface of the water.
The air gradually becomes cooler withincreas-
ing altitude. However, unnatural situations often
develop where warm bands of air are above the
Cooler layers. This unusual situation is called
a temperature inversion.

Whenever temperature inversions are pre-
Sent, the amount of refraction—called index of
refraction—is different for the air trapped within
the inversion than for the air outside the inver-
sion. The differences in the index of refraction

SURFACE DUCT

Figure 5-9.-Duct effect.

form channels or ducts that will pipe the signals
many miles beyond the assumed normal range.

At times these ducts will be in contact with
the water and may extend a few hundred feet
into the air. At other times the duct will start
at an elevation of about 500 to 1000 feet, and
extend an additional 500 to 1000 feet in the air.

If an antenna extends into the duct or if
the wave enters a duct after leaving an antenna,
the transmission may be conducted for a long
distance to another ship whose antenna extends
into the duct. This is illustrated in figure
5-9.

When Ducts Are Formed

The communicator must be able torecognize
weather conditions that lead to duct formations.
Since complete aerological information is not
always available, he mustrely on simple, visible
evidence and his own common sense.

The following rules have exceptions, but a
duct can be expected to form when—

1. A wind is blowing from land.

2. There is a stratum of quiet air.

3. There are clear skies, little wind, and

high barometric conditions.

4. A cool breeze is blowing over warm
ocean, especially in the tropic areas and
in the tradewind belt.

5. Smoke, haze, or dust fails to rise, but
spreads out horizontally.

6. The receiver is fading rapidly.

7. The moisture content of the air at the
bridge is considerably less than at the
surface of the sea.

8. The temperature at the bridge is 1° or
2° F higher than at the surface of the
water.
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GENERAL USE OF FREQUENCIES

Each frequency band has its own special
uses. The uses depend upon the nature of the
waves—surface, sky, or space—and the effect
that the sun, earth, ionosphere, and atmosphere
have upon them.

It is almost impossible to lay down fixed
rules for the choice of a frequency for a partic-
ular purpose. Some general statements can be
made, however, concerning the best frequency
band for a particular purpose. Most rules for
the use of frequencies deal with variations that
are beyond human control. This is especially
true of medium- and high-frequency trans-
missions using the sky wave.

One way of being reasonably certain a long-
range communication gets through is to use a
combination of high power and low frequency.
This combination is used by the Navy’s large
shore stations to keep in touch with the fleet
around the world. Since this requiresanantenna
array too large for shipboard, the shipboard
communicator gets his message to a distant
point by sending it to the nearest large shore
station for relay to its destination.

All sky-wave transmissions—and that means
almost all from 1600 to 30,000 KC—are associ-
ated with skip distance, which is that distance
between the transmitter and receiver at which
the iondensity of the layers of the ionosphere will
just support reflection. The skip zone, on the
other hand, depends on the extent of the ground-
wave range, and disappears entirely if the
ground-wave range equals or exceeds the skip
distance. Sky-wave transmissions thus give long
ranges, but in the process many stations in the
skip zone may fail to receive the transmission—
possibly the one for whom the message is
intended.

Navy Frequency Band

To the Navy communicator a very important
part of the frequency spectrum lies in the
medium-and high-frequency bands (2000 to 18,-
100 KC). These bands are used for long-distance
naval communications from ship-to-ship and
ship-to-shore. Standard transmitters, such as
the TBK, TBL, TBM, and TCK (found on almost
any ship) operate within this range of fre-
quencies. The use of such transmitters tends to
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eliminate completely the skip zone. These trans-
mitters are being replaced in the fleet by the
AN/SRT 14, 15, and 16 series.

DNC 14 Series

To assist the communicator, the Navy pub-
lishes the DNC 14 series, entitled Recommended
Frequency Bands and Frequency Guide.

DNC 14 is published quarterly, 3 months
in advance. The publication contains tables show -
ing frequency bands recommended for use under
normal conditions for communicationtoandfrom
certain bases. It also publishes nomograms in-
tended as rough guides to suitable frequencies
for radio communication up to 2200 nautical
miles. . :

Frequency Tables

Frequency tables allow for the hour of day
(GMT), distance of transmission, and direction
of the base from the ship. For all bases, the
distances are 250 to 2500 nautical miles—north,
east, south, and west from the ship to the base.
In addition, Pearl Harbor, San Francisco, Guam,
and Manila are carried with transmission dis-
tances up to 5000 nautical miles and with bear-
ings of these bases from a ship at intervals of
30°.

The frequency bands listed in DNC 14 andthe
approximate frequencies they cover are shownin
the table below. When any frequency band shown
in the table is not available, preference should
be given the next lower of the available bands.

Designated band Freguencies in
_ megacycles
2.0t0 2.9
3.0t03.9
4.0 to0 4.9
5.0t0 5.9
6.0t0 7.9
8.0 to 9.9
10.0 to 11.9
12.0 to 13.9
14.0 to 15.9
16.0 to0 17.9
18.0 t0 19.9
20.0 to 21.9
22.0 vo 23.9
24.0 to 25.9
26.0 to 27.9
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Chapte

A sample frequency table is shown in figure
5-10. This was used for communication with Port
Lyautey during June 1960. Using the sample,
assume 2 ship is heading for Norfolk, Va., and
;s about 750 miles west of Port Lyautey. The
time 1S 1100 GMT, and the message is destined
for NHY, Port Lyautey. Locate the time of trans-
mission in the extreme left column, and move
right to the second column, which is headed
500-1000 miles. Port Lyautey is eastof the ship,
so read from the column headed by the letter E.
The recommended frequency for transmission of
the message is 16 MC.

The frequency listed for a given hour, GMT,
is usable within one-half hour of the giventime.
In the example above, 16 MCisusable from 1030
GMT to 1130 GMT. Before 1030, the 1000 value
should be used; after 1130, the 1200 value should
be used.

The directions in the column heading (N, E,
S, and W) are in every case the bearings of
the base from the ship, not the ship from the
base. For directions of transmission in the
quadrants between any two of the cardinal points,
the frequency used should be the lower ofthe two.

—
PORT LYAUTEY, MOROCCO
JUNE 1960

[ Distance in Nautical Niles and Direction of Base from Ship

eMT 250 - 500 50C - (,000 1,000 - 1,500 t,500 - 2,000 2,000 - 2,506 GM1
N_E S W N E S W N _E_ S W N E S5 W N E S W

00 5 3 3 3 10 5 4 4 18 &8 & & 12 8 10 8 14 10 12 10 00
o1 3 3 3 3 12 4 4 4 20 6 6 6 12 8 8 8 % 8 100 g | A
02 3 3 3 3 4L 4 4 4 16 6 6 6 10 6 8 8 12 8 8 8 | 02
03 3 3 3 3 4L 4 4 4 6 6 5 5 10 6 6 6 12 6 8 g | 03
04 3 3 3 3 4L 4 3 3 6 5 5 5 8 5 6 6 10 6 8 8 o4
5 | 3 2 2 3 3 3 3 4 5 5 5 6 8 5 8 8 10 5 g 10 | %
€ | 3 3 3 3 L 4 5 5 6 6 6 6 g 5 8 10 10 6 10 12 | %
07 6 6 6 6 14 5 10 12 Y 6 16 20 10 8 10 10 1 8 10 L o7
08 8 6 6 8 18 12 10 1L 18 20 16 22 12 8 12 12 16 10 12 L, 08
O |10 8 8 8 20 14 10 1, 2 22 16 22 12 10 12 12 16 10 12 14 o9
10 10 8 8 &8 20 16 12 16 2, 22 16 22 12 12 12 14 16 12 12 14 1o
N 112 8 8 8 22 16 12 16 24 24 16 22 14 12 12 1 18 12 12 1, 1
12 110 8 8 &8 20 16 12 U 24 22 16 22 16 14 U L 20 12 12 14 12
13 110 8 6 8 20 4 10 L4 24, 22 16 20 18 U 14 LU 2 U 12 L 13
L f10 8 6 6 20 14 8 10 22 20 12 12 20 14 12 14 24 14 12 14 L
15 8 6 6 6 18 10 8 8 22 12 12 12 22 1 12 L 2, 14 12 1 15
if; 8 6 6 6 16 8 3 6 2 12 4 12 24, 12 12 16 26 12 12 16 16
16 8 6 6 6 % 6 6 6 22 12 1, 12 24, 12 12 16 26 12 12 16 17
15 6 6 6 6 8 6 8 6 2 12 U4 I 2, 12 14 16 26 12 14 18 18
6 6 5 6 8 6 10 12 14 12 14 18 22 12 14 16 26 12 1, 18 19
g‘l’ 5 5 5 5 14 12 10 10 12 18 1, 16 18 12 14 14 22 14 16 U 20
% 5 5 § 5 4 10 8 5 12 18 10 @ 16 14 1L, 12 20 1, 16 14 21
2 5 5 4 4 12 5 8 5 10 10 10 8 U4 12 4 10 18 W 14 12 22
L\G[,Ag 10 5 5 5 8 8 8 8 12 10 12 8 1 12 12 10 23

Figure 5-10.—Frequency table for Port Lyautey, June 1960.
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For example: A ship is 1700 nautical miles
southwest of Port Lyautey, at 1600 GMT, June
1960. Transmission is to the northeast. From
the table, the frequency for transmission to
the east is 12 MC and to the north, 24 MC. The
best frequency is in the 12-MC band.

Nomograms

By proper use of nomograms it is possible
to determine approximately the best frequency
for any given communication, and also the
approximate upper and lower limits of the band
of frequencies on which communication is
possible.

Figure 5-11 is an illustration of a nomo-
gram. To find the recommended frequency for a
particular transmission, the communicator first
locates the approximate midpoint of the trans-
mission path on the map printed onthelast page
of each published nomogram series. He deter-
mines the latitude, local time, and zone at this
midpoint. (The zones are labeled E, W, and I
on the map, indicating east, west, and inter-
mediate.) Selecting a nomogram for the current
month and correct latitude (see fig. 5-11), he
lines up a straight edge through the distance
of transmission (right-hand column) and the local
time at the midpoint of transmission (left-hand
column). The straight edge intersects the fre-
quency scale in the middle of the nomogram,
indicating the recommended frequency.

RECOMMENOED
FREQUENCY,
MC
60
50
40
3 DISTANGE, NAUTICAL MILES
304
LOCAL TIME AT MIOPOINT OF PATH 05 ]
3 WEST INTERMEDIATE EAST
EASH LGRS LARAS ] £1800-2200 £1800-2200 1800-2200
19 20 1500 1500 £-1500
18,20 ] 9 r
16 1 [
3 :3 2l 19 1 F r
\1,12,3,404, BS 10,1112 ::'Zug—"'a ] L1000 l-1000 L1000
22.15 08,22 o T ] [ 900 900 [-900
o7 T 09,15 10 - -
2 o E e 800 800 F-800
06 - 5 700 |-700 700
00 =07 7 L 9 9
o Jrot08 | 05,23 . 600 600 L-600
03,04 —00 o] I-500 500 500
o195 o - 400 400 400
02— 3 300 300 300
] t b L
—03,04 3 00 200 200
* E =6, 100 =0, 100 =0, 100
2.5
2.0
1.53

Figure 5-11.—-Nomogram for latitude 40° N, predicted for June 1960.
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Figure 5-11 predicted the frequency for the
following example:

Moath—June 1960

Latitude of midpoint of

transmission path .. ......... 40° N.
Loogitude of midpoint of

cransmission . ............. 60° W
Local time at midpoint of

cransmissioa path ... ... ..... 0700.

Transmission distance . ........ 800 nautical miles.

The map indicates the midpoint of trans-
mission lies in the W zone. The recommended
frequency, as shown, is 8.7 MC.

Usually the exact recommended frequency,
determined by nomogram, is not available. In
this case, the next lower frequency available
should be used. The closer the operating fre-
quency is to the recommended frequency, the
better the communication. If the operating fre-
quency is above the recommended frequency,
there is danger the waves won’t be reflected to
the receiving station; if the operating frequency
is much below the recommended frequency, the
signals will be too weak.

One nomogram in DNC 14 serves as a guide
to the band of useful frequencies corresponding
to a given recommended frequency. It gives the
approximate range of frequencies within which
the most satisfactory transmission may be ex-
pected for a radiated power of 0.5 kilowatt,
which is the average power of a shipboard radio-
telegraph transmitter.

FREQUENCIES FOR THE NAVY

Although technical advances are constantly
rendering greater portions of the spectrum
usable, the ever-increasing demand for space
in the spectrum makes careful allocation of
frequencies necessary.

The Chief of Naval Operations controls and
allocates frequencies for use by the naval ser-
vice. Frequencies for naval communications are
procured initially by CNO and then allocated or
assigned for use by fleet or area commanders.
These officers are authorized to assign fre-
quencies for use in their area as the military
situation warrants.
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Communication planning for a full-scale
operation requires the allocation of minute por -~
tions of the radio spectrum to supplythe complex
networks that link air, surface, and subsurface
units of the Navy withthose of our merchant fleet
and joint and allied forces. Because of the heavy
demand, common use of afrequency ispracticed
where possible. The assignment of frequencies
for exclusive use by a particular force—for
instance, the amphibious force—is rarely
possible.

Communication plans specify the frequencies
to be used byall commandsinanoperation, from
task fleets down to the smallest unit. A fre-
quency plan for a typical carrier task force of
six task groups would require, conservatively,
75 frequencies, guarded as directed. This plan
assigns (1) the task force commander’s circuit;
(2) primary tactical maneuvering warning net;
(3) ship-to-shore circuits; (4) primary CICnets;
and (5) lifeguard air-sea rescue emergency
circuit.

Some idea of the number and complexity of
circuits the Navy uses can be gained from the
following list:

Shore fire control;

Amphib air support;

Fighter air defense;

Ships in company;

Distress, air-search rescue;
Harbor control;

Primary tactical.

Each of the above circuits is normally paral-
leled by a secondary circuit, and also may be
assigned an alternate frequency. When all goes
well—no equipment failures, no interference—a
shore fire control party alone requires three
or four frequencies to accomplish its mission.

An important part of every communicator’s
job is to see that the Navy gets the most out
of its portion of the radio spectrum. This re-
quires efficient use of equipment, strict circuit
discipline, and adherence to established com-
munication procedures. More than that, it re-
quires maximum use ofall methods of communi-
cation., The experienced communication officer
knows that much of his information can go by
mail, and he has learned that visual methods
have a permanent place in Navy short-range
communications,




WAVE GENERATION AND TRANSMISSION

Much has been written on radiotransmitters
and receivers. The more technical knowledge
an officer has of his equipment the better pre-
pared he is to solve his operational problems.
Obviously one cannot delineate the degree of
knowledge of the theory of operation of radio
equipment which is sufficient toassure excellent
performance as a communication officer. Some
technical knowledge is necessary. This text
will cover only the most limited scope. You, as
communication officer, will have to study the
technical phases of your job. You can be sure
that you will never know enough; your job will
never be finished.

Vacuum Tubes

The vacuum tube has been described in many
ways. One of the most convenient is to think
of it as a valve. A knowledge of vacuum tubes
is basic to understanding radio transmitters
and receivers. The following are important
theories to remember:

1. Electricity is the flow of free electrons
through a conductor. In various ways this flow
of electricity can be controlled. Electrons, which
are negatively charged particles, always flow
toward any area which is positively charged.
Here, as in all of nature, the maxim that
opposites attract is true.

2. Certain metals, when heated, have a
tendency to give off free electrons. All sub-
stances do this to a degree, some more than
others. In most cases the electrons fall back
into the metal. However, if we change the condi-
tions somewhat, we can cause the electrons to
leave permanently.

For example, in figure 5-12 the cathode
is made of a material which tends to give off
electrons when heated. In the illustration it
is heated by battery ‘‘A.”” I the cathode is
encased ina container with another piece of metal
and most of the air is removed, proper conditions
have been produced to cause the electrons to
flow. First, the cathode is heated. Then, by

some exterior means (‘‘B’’ battery), the cathode
is caused to be negatively charged with respect
to the other piece of metal called the plate.
Electrons will flow across the open space from
the cathode to the plate. The electron tube here
described is the simple diode which has many
applications aboard ship.

NAVAL COMMUNICATIONg]

PLATE 4
1+
——— BATTERY }
—_— ’

3 CATHODE e
IIAII — +
Figure 5-12.—The diode.
Triode

The triode is made by slightly modifying -
a diode. Suppose we place a small screen, simi- :
lar to the familiar window screen, in the space

between the cathode and the plate of the diode.
This screen is called the grid. If the same condi-

tions exist for our new tubeas originally existed §
for the diode, and the voltage on the grid equals 3§
that on the cathode, the tube will again conduct
electricity. However, if we change the voltage :
on the grid just a little, the flow of electricity
from the cathode to the plate will vary consider- ¢

ably. Actually, almost all of the electrons pass
between the wires of the screen and reach the
positively charged plate. (See fig. 5-13.)

LOAD

1 % RESISTOR
CATHODE >

HEATER

—|I|I|=

Figure 5-13.=The triode.
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when the negative voltage on the cathode
and the positive voltage on the plate are held
c Onsfant’ we vary the voltage on the grid. If
the grid charge is zero, some current will flow,
The 2€ro means the voltage on the grid is the

ame as that on the cathode. Now, let us make
the yoltage on the grid more negative than the
cathode. We find that less current flows to the
late than before. If we continue to make the
rid more negative with respect to the cathode,
eventually we can cause the current to stop.
The voltage between the grid and cathode has a
much greater effect on current flow through the
tube than does that between the plate and cathode.
This is because the grid is much closer to the
cathode than is the plate. Now, if the process
is reversed and we increase the voltage on the
grid in a positive direction, the electrons will
again flow. The amount of current will increase
as the grid voltage increases right past the
zero mark, and on to the area where the grid
is positive with respect to the cathode. Figure
5-14 shows this graphically. Althoughthis graph
looks camplicated, it is really quite simple and
is basic to everything in radio. The horizontal
scale is grid voltage (eg), or the charge on the
grid, and is positive to the right and negative
to the left. The vertical straight line is plate
current increasing from zero (no current flow)
up the line to a considerable flow of electrons.
Hold the plate voltage constant at about 100 volts.
With the grid charge zero (same as cathode)
the current flow to the plate is shown at point
A in figure 5-14. As the grid charge is made
negative (left on the bottom scale), the plate
current lessens until finally there is no plate
current, as at point B. Reversing, the plate
current begins to flow until, again at zero, the
plate current reaches A; then, as the grid
becomes positive, the plate current advances
further, as at C.

The whole basis of using a tube as an
amplifier is described above. By selecting a
Properly designed tube, a change of a few volts,
Plus or minus, in grid voltage can result in a
la?ge change of current flow to the plate. In
his way a small variation in grid voltage can
be multiplied 10, 15, or even more times in the
Plate current. Three tubes in arow, eachampli-
fying 10 times, can result in 3 volts' variation
On the grid of the first tube causing 1000 times
8reater variation in the output of the third tube.

‘ién one considers that the strength of a signal
Picked up by the antenna of a radio receiver is
In the area of millionths of a volt (microvolts),

c

PLATE
CURRENT

GRID VOLTAGE

.

—Eg o]

+Eg

Figure 5-14.-Typical triode operating
characteristics.

it is easy to see why suchamplificationis neces-
sary to drive a radio speaker so the human ear
can hear the transmitted intelligence.

There are many variations of the electron
tube, some having more than one grid, some in-
cluding two diodes or triodes within the same
tube. Their study must be left to a more ad-
vanced work than this. We will confine our-
selves to developing an elementary transmitter
and receiver based on the foregoing simple
information.

Oscillators

In our discussion of frequencies, it was
pointed out that a transmitter sends out intel-
ligence on a specific frequency and that a radio
receiver, if it is to capture that intelligence,
must be tuned to the same frequency. In the
transmitter the basic frequency is generated by
some form of oscillator,

Many variations of oscillator circuits have
been designed. The general conceptofa crystal-
controlled oscillator will be discussed here
to give some understanding of how the carrier
frequency which is transmitted is generated.

Some crystalline substances such as Rochelle
salt, quartz, and tourmaline have the property
of changing their shape if anelectromotive force
is applied to them. The shape of the cut and
the temperature of the crystal affect the fre-
quency considerably. If the crystal is made to
vibrate mechanjcally, it will, in turn, generate
an electromotive force.
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Generally, the crystal, cut to very close
tolerances, is placed between two metal plates
and a springdevice employedto exert mechanical
pressure. The crystal unit is inserted in a
temperature controlled oven to ensure uniform
heating. The crystal may be installed between
the grid and the cathode of a triode tube and,
by feeding back a small amount of the energy
from the tube plate, the circuit will continue
to oscillate at the crystal frequency. As des-
cribed earlier, this frequency canthen be ampli-
fied through a series of electron tubes until
sufficient power has been generated to cause the
antenna to radiate into space. Of course the type
of oscillator varies, depending on many consi-
derations, Most are tunable to any frequency
between maximum and minimum limits for which
the circuit is designed.

Keying

Many eleborate circuits have been designed
to facilitate keying—that is, turning the trans-
mitter on and off so that intelligence isradiated
from the antenna in usable form. One of the
simplest would be to insert a key, similar to
the telegrapher’s hand key, in the cathode of
the triode circuit already described. When the
key is closed, current could flow through the
tube; when it is open, the current would stop.
This is illustrated in figure 5-15. Do not be
concerned with the various other symbols inthe
illustration. The important thing is to note
the crystal between the grid and cathode of the
tube, which causes the desired oscillation, and
the key in the cathode with which the current
flow through the tube is started and stopped.

Voice Modulation

So far we have dealt with the transmission
of a single frequency carrier wave which has
been cut on and off at varying intervals in
accordance with the intelligence to be sent.
Now, let us consider the problem of sending voice
signals so that one may speak directly into a
microphone at the transmitting station and be
heard and understood at the receiving station.

o
.

ik

BATTERY

CRYSTAL

i_]/ =7

B 7

AAAA.

M
BRAAAL

]
-1

Figure 5-15.-Typical crystal oscillator with keying
circuit.

We have stated that a radio frequency is
above 15 kilocycles and an audiofrequency is
below thatfrequency. Actually, voice frequencies
run considerably below that figure. Against a
similar time scale we can illustrate the com-
parative sizes of radio frequency waves and
audiofrequency waves as in figure 5-16. It can
be seen that many cycles of radio frequency
waves are completed within 1 cycle of audio-
frequency. For instance, 1000 cycles per second
is audible, and within the time of 1 cycle (1/1000
second), a 50-KCradio frequency would complete

50 cycles. In the amplitude modulation (AM)

radio which is the common commercial type, the
system used is to modifythe envelope of the radio
frequency in accordance with the audio signal.

AUDIO
FREQUENCY

N

RADIO
FREQUENCY

Figure 5-16.—Audiofrequency and radio frequency
waves.
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Figure 5-17.-Am|;liﬁade modul ated radio
frequency.

Figure 5-17 illustrates an amplitude mod-
ulated radio frequency. Notice how the top
envelope of the radio frequency conforms to the
shape of the audio signal below it. The bottom
part of the AM signal is just the opposite of
the top part. This is accomplished in a trans-
mitter by means of a modulator circuit. The
modulator circuit mixes the radio frequencyand
audiofrequency, and the modulated radio fre-
quency is then sent to the antenna, which radiates
the electromagnetic wave into space.

Figure 5-18 is a considerably simplified
drawing of a modulator of the grid-bias type.
The theory of the modulator is to vary the grid
voltage of the triode inaccordance withthe audio-
frequency. The current passing through the tube
increases as the audio wave becomes more posi-
tive and decreases as itbecomes more negative.
At the same time, the radio frequency is being
coupled to the grid by the capacitor shown to
the left of the grid in the drawing. Instead
of the RF signal being amplified without change,
as we saw earlier in this chapter, the varying
of the grid charge by the audio signal varies
the current passage, and the output signal on
tl_le plate is the modulated RF signal shown in
figure 5-18. The audio signal is coupled to
the grid by a small transformer, and the output
Signal is coupled to the antenna in the same way.
Notice that the two batteries maintain the charge
On the grid slightly less than on the cathode,
and the cathode charge is much less than that
On the plate.

In practice, the batteries are replaced by
electronic power supplies, and many additional
components are needed to control the circuit,
The point is for you to understand the idea of
the circuit.

ANTENNAS

Radio energy generated by the transmitter
is radiated by the antenna.

Any wire carrying alternating current will
radiate some energy. Perhaps the reader has
noticed the interference in an automobile radio
when near powerlines. A powerline is, of course,
a poor antenna because it was designed tocarry
rather than to radiate energy.

One basic antenna is the dipole (sometimes
called a Hertz, or half-wave antenna), a wire
with a length equal to one-half a wavelength.
It must be remembered that a transmitter is
merely a high voltage generator of alternating
current. If a feeder line from a transmitter is
connected to the center of a dipole, the antenna
will act as though an AC generator were set
between two quarter-wave antennas, as in view
A of figure 5-19. During one-half of the
generator’s alternation, electrons inthe antenna
will flow from right to left (fig. 5-19, B). On the
next half alternation, electrons flow in the op-
posite direction (fig. 5-19, C).

The voltage in the transmitting antenna
establishes an electric field in the space about
the wire, and the current establishes a magnetic
field. One cannot exist without the other. The
two together make up an electromagnetic wave.
If the feeder line to the antenna were severed,
stopping the flow of energy to the antenna, the
electromagnetic field would collapse back to
the parent wire.

An alternating current is flowing into the
wire, and, as it changes direction, there is an
infinitely small interval when no current flows.
The field at once begins to collapse; but, even
though the energy is movingatthe speedof light,
the outermost part of the field cannot return
to the wire before the next one-half alternation
has thrown up a new field of opposite polarity.
Thus, the returning field is pushed away from
the antenna and becomes a free wave of electro-
magnetic energy radiating through space.
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Figure 5-18.-Grid bias modulator.

A vertical dipole, suspended in space away
from the influence of the earth, is surrounded
by a magnetic field the shape of a doughnut,
as in part A and part B of figure 5-20. No
radiation takes place at the ends of the dipole
(line OA). Radiation progressively increases
through lines OB and OC, until the maximum is
radiated on a plane parallel to the surface of
the earth,

The field radiated by a horizontal dipole
is in the shape of a doughnut standing on edge
(fig. 5-20, view C). The greatest field strength
is now in a vertical plane, but still at right
angles to the dipole.
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Figure 5-19.~Instantaneous direction and distribution
of current in an antenna.

Standing Waves

If an antenna is energized by an alternating
current of a frequency equal to the antenna’sre-
sonant frequency, the current and voltage values

will vary along the length of the wire, and will
always be 90° out of phase. In a dipole, current
will be at minimum in the center andat maximum
at the ends. ‘‘The points where voltage or current
are maximum are called voltage or current
loops. The points of minimum voltage or current
are known as voltage or current nodes. Figure
5-21 shows the location of loop and node points
along a full-wave antenna.’’ Current and voltage
nodes appear every one-half wavelength, butare
separated by one-quarter wavelength.

The wave of energy sent out by the trans-
mitter travels to the ends of the antenna, from
VP (B) SURFACE PATTERN
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Figure 5-20.<Electromagnetic field surrounding a
dipole.
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where it is reflected back along the length of the
wire. The time required for thisprocess depends
n the length of the antenna, and hence upon
the frequency.
If the dipole is resonant to the frequency
nerated by the transmitter, the returning wave
strikes the fresh oncoming wave andthe current
and voltage in the two waves reinforce each other.
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Figure 5-21.-Standing waves along full wave
antenna.

This condition is constant as long as the
antenna is energized, and the effect is the same
as though there were standing waves along the
length of the wire instead of two sets of moving
waves, as isreallythe case. Only in the presence
of standing waves is an antenna radiating at
maximum.

Actual and Electrical Antenna Length

The dipole has been defined as an antenna
with a length equal to one-half a wavelength.
Assume that a station wishes to transmit on a
frequency of 3 MC. Substituting in the formula
given earlier in this chapter, we find the wave-
length for that frequency is—

300 x 106 (velocity in meters per second) _
3 x 106 (frequency in cycles per second) _
100 meters

The dipole to be used for that frequency
will be—

100

5= 50 meters, or about 164 feet.

The foregoing pertains to an ideal antenna,
completely free from the influence of the earth.
Since no antenna really is free from the earth’s
influence, the physical length of an antenna
should be about 5 percent shorter than the elec-
trical length given by the formula. A half-wave
antenna for a 100-meter station will be 50 meters
minus 5 percent, or 47.5 meters long.

The physical length of a half-wave antenna
for frequencies above 30 MC can be calculated
from the frequency by the following equation:

Length (feet) = 492 x 0.95

frequency in megacycles

The number 492 is a constant. The correction
factor 0.95 is 100 percent minus the 5 percent
loss due to the effect of the earth.

It is, of course, impractical physically to
lengthen or to shorten an antenna everytime the
transmitter is tuned to a new frequency. The
length may, however, be changed electrically,
a process known as TUNING THE ANTENNa,

Because of cost and constructiondifficulties,
half-wave antennas are seldom used for trans-
mitters operating at frequencies below 1000 KC.
A dipole for 550 KC, for example, would have to
be about 851 feet long. At the lower frequencies
the Marconi antenna, another basictype, affords
a solution to the problem of undue length.

Marconi Antenna

The principle of the Marconi antenna (also
known as the quarter-wave or grounded antenna)
is illustrated in figure 5-22. The transmitter
is connected between the bottom of the antenna
and the earth. Although the antenna is only a
quarter-wavelength, the earth itself acts as
another quarter-wave antenna. By the aid of this
image wave in the earth, half-wave operation is
obtained from an antenna half the size of a
dipole.
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Figure 5-22. ~Quarter-wave Marconi antenna,
showing image current.




The relationship of current and voltage
in a quarter-wave antenna is similar to that in
a dipole. Voltage is maximum at the top of the
antenna and minimum at the bottom. Current is
greatest at the bottom and least at the top.

The Marconi antenna is used extensively
with portable transmitters. On an airplane, a
quarter-wave mast or a trailing wire is the
antenna, and the fuselage produces the image.
Similar installations are made on ships. A
quarter-wave mast or horizontal wire is the
antenna, and the superstructure and hull provide
the image.

RECEIVERS

We mentioned earlier that the signal which
is picked up by a receiving antenna is in the
range of a few millionths 'of a volt. Obviously
this signal must be considerably amplified if
it is to be of any use. Then the audiofrequency,
if voice is being received, must be removed
from the RF signal. Let us examine how this is
done. Bear in mind once again that the circuits
described here are considerably simplified.

The antenna is usually coupled toanelectron
tube amplifier similar to those discussed pre-
viously. Attached to the grid is a tunable tank
circuit. (See fig. 5-23.) The tank consists of a
capacitor and a coil forming a small loop. In
figure 5-23 notice that the capacitor symbol has
an arrow through it. This means it is capable of
being varied. It permits tuning the receiver
to different frequencies. Based upon the values
or sizes of the capacitor and coil forming the
loop, all such circuits have a frequency at which
they resonate. Essentially, this means that the
resonant frequency alternates easily while all
other frequencies are damped considerably.
Remember that by changing the value of the
capacitor in our circuit by rotating the tuning
dial, the resonant frequency is changed. Thus,
if we want to tune in at 500 KC on a receiver,
we change the tuning dial until the values of the
capacitor and coil are such that their resonant
frequency is 500 KC. All signals of 500 KC which
then strike the antenna will be amplified by the
receiver while all other frequencies will be
rejected.

The RF signal is still so small that several
more stages of amplification are necessary.
Most modern receivers are of the so-called
superheterodyne type. This type of receiver
takes advantage of a basicprinciple of frequency
mixing to allow superior amplification in the set.

L.
"
1
I

Figure 5-23.-Tunable tank circuit.

The principle isasfollows: If two frequencies
are mixed, four frequencies result. The original
two frequencies still remain and, in addition,
the sum and difference frequencies also are
produced. In other words, if a signal of 50 KC
and a signal of 20 KC are mixed, the result
would be four frequencies—50 KC, 20 KC, 70 KC,
and 30 KC. Of the last two, 70 KC results from
adding 50 KC and 20 KC,and 30 KC results from
subtracting 20 KC from 50 KC.

In building an amplifier, the design problems
are considerably simplified if the frequency is
constant. The superheterodyne receiver uses
this principle to simplify design. Immediately
after the first RF amplifier stage, an oscillator
is installed which is connected mechanically to

the variable capacitor shown in figure 5-23. °

When the receiver tuning dial isturnedto change
the frequency being accepted from the antenna,
the oscillator is also varied so that a new fre-
quency is being mixed with it, and the next two
or three stages accept and amplify only one of
the four frequencies thus formed.

The principle of the superheterodyne re-
ceiver can be seen infigure 5-24. Assumea sig-
nal of 100 KC is to be received. When the tuning
dial is turned to 100 KCthe variable capacitor in
both the RF amplifier stage and the oscillator
stage are changedtogether by mechanical linkage
so that the oscillator produces a frequency 10
KC more than the RF. Both of these are mixed
and the four resulting frequencies (100 KC,
110 KC, 210 KC, and 10 KC) are fed to a mixer.
Here the three extraneous frequencies are damp-
ed and the 10 KC is passed on to the next stage,
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called the Intermediate Frequency amplifier
(IF stage). Any suitable frequency may be used
for the IF. The IF amplifier usually consists
of several stages, each with a high amplification
rate. Thus the efficiency can be greatly in-
creased, and the set can be produced more
economically. The oscillator is of a variable type
put essentially does the same job as the crystal
type shown in figure 5-15.

100 KC 4 FREQUENCIES
RF

0 KC

HOKC

MECHANICAL _
CONNECTION ~~~~7 OSCILLATOR

100 KC I0KC 10 KC
L

HoKC

'
MECHANICAL I l
CONNECTION —~~~ OSCILLATOR

Figure 5-24.-Principle of superheterodyne receiver.

Detectors

Now let’s try to get some sound out of the
signal we have carried through the receiver.
This is done with a circuit called a detector. A
new concept is involved which we shall explain
first.

Figure 5-25 shows a resistor and capacitor
in parallel, which is called an R-C circuit.
A resistor is a device which offers resistance
to the flow of an electric current through it.
This flow of electricity results in a change in
the charge between the two ends of the resistor.
That is, asthe electrons flow through the resistor
(shown in fig. 5-26), the charge on the exit end
becomes positive with respect to the entrance
end.
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RESISTOR CAPACITOR

|

Figure 5-25.-R-C circuit.

The capacitor, on the other hand, will not
conduct direct-current electricity. However,
if the charge on one plate is different from that
on the other, it will try to equalize itself by
sending the excess electrons on the negative plate
to the positive plate through any outside connect-
ing wires that are available. With this in mind,
examine the R-C circuit again. In figure 5-217,
if we let a direct current flow through the cir-
cuit from negative to positive so that the charge
on the positive side is 5 volts while that on the
negative side is zero, what happens when the
current is turned off? You will find that the
excess of electrons on the negative side of the
capacitor will leak around through the resistor
until both plates of the capacitor have the same
number of electrons. Because of the resistance
put up by the resistor, this will not happen
instantaneously. The voltage readings taken at
point A in figure 5-27 might show results like
the graph in figure 5-28. The speed with which
the voltage returns to zero will depend on the
values of the resistor and capacitor.

—_'\/V\/\/\+

—_—

FLOW OF ELECTRONS

Figure 5-26.~Current flow through o resistor.
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RESISTOR CAPACITOR

Figure 5-27. .Charged R-C circuit.

Suppose we put this idea to use in a detector
by putting an R-C net in the cathode of a diode
tube. On the plate of the tube in part A of
figure 5-29 we will put in the modulated inter-
mediate frequency coming through the receiver.
(Many of the necessary refinement components
have been left out of the drawing.) The input
looks like that in view B of figure 5-29. It is the
complete IF frequency whose envelope has been
modulated by the audiofrequency. If the capacitor
were not in parallel with the resistor in the
cathode, the output would appear as in view C
of the illustration. This is because the tube
can only conduct when the plate is positive so
that all the negative swings are cut off. Now,
suppose we put the capacitor back inthe circuit.
The tube will conduct on all the positive swings
of the IF. Each time it does, the capacitor will
become charged to the same degree as the
resistor. While the tube is shut off, the excess
electrons on the negative side of the capacitor
will leak through the resistor to the positive
side so the output voltage will never be allowed
to return to zero. As a result, the output signal
will look like view D of figure 5-29, which is
a close approximation of the original audio that
went into the transmitter. This output can then
be coupled directly to a speaker, or, as would
most likely be the case, it could be amplified
by an audio amplifier stage before driving the
speaker.

VOL TAGE

o] TIME

Figure 5-28.-Discharge of R-C circuit.

Beat Frequency Oscillator

In those cases where CW is to be received
and Morse code signals are read directly by the
Radioman, a special oscillator is installed which
will produce a frequency differing from the IF
frequency by approximately 1000 cycles per
second. The difference frequency is thenampli-
fied and, since it is within the audible range, fed
directly to the speaker. Such an oscillator is
called a beat frequency oscillator.

FACSIMILE

Facsimile is a method for transmitting
pictorial and graphic information by wire or
radio and reproducing it in original form at
the receiving station. The most useful applica-
tion of facsimile by the Navy has been the
transmitting of fully plotted weather charts.

The use of facsimile for distribution of

weather charts has eliminated the need for

skilled weather analysts and duplicate plotting
aboard each ship and station where weather
information is required. Significant economies,
as well as a more uniform, accurate, and rapid
weather service have been effected.
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Figure 5.29.-Diode detector and wave forms.

Principles of Facsimile

The Navy has a number of facsimile equip-
ments in use. All operaté in much the same
way. The picture to be sent is wrapped around
a cylinder on the transmitting machine. It
1S necessary that the picture lie perfectly flat,
for variations in the surface plane cause faulty
transmission of the intelligence. The cylinder
Fotates at a constant speed and at the same
tl'me moves longitudinally along a shaft. The
Picture is illuminated by a beam of light focused
hrough a condensing lens. As the beam passes
Over each portion of the picture, it is reflected
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into a photoelectric tube, and the variation in
intensity of reflected light due to the character
of the picture creates voltage variations in the
tube output circuit. These voltage variations
constitute the picture signal and may be sent
directly over a landline or used to modulate the
radio frequency carrier of a transmitter.

The photoelectric tube has been called the
electric eye, but it does not have the capacity
of the eye or camera lens to view many images
simultaneously. It can only measure the light
value of any single area toward which it is
directed. It is not possible with present equip-
ment to show the picture to the tube for an




instant and expect it to analyze the intelligence
for transmission. It is, rather, necessary to
divide the picture into small areas containing
monotone values of detail, which the photo-
electric tube is capable of analyzing correctly.
Thus, facsimile uses a scanning principle, and
allows the photoelectric tube to view a spiraling
area one one-hundredths inch wide. Asthe drum
‘rotates and moves longitudinally, consecutive
areas are viewed by the tube until the entire
picture has been analyzedfor transmission.

At the receiver the signal is demodulated
and the voltage variations are used to operate
a recorder in synchronization with the trans-
mitter. If the transmission is to be recorded
on photographic film or paper, the signal reach-
ing the receiver is amplified until it is strong
enough to operate a neon recorder lamp. The
.lamp scans sensitized paper or film on the
drum, reception taking place in a darkroom.
The paper or film is exposed in varying degrees
corresponding to the image viewed by the photo-
electric tube in the transmitter. In the case of
film, photographic development yieldsa negative
which may be used for making prints.

Where it is desirable to operate without a
darkroom or chemicals, the nonphotographic
process is preferable. One type of FAX receiver
employs a device called a bar, hammer, or
helix, which produces a picture by pressing
down on carbon paper with pressures varying
according to the transmitted picture. A second
and more common type records on a specially
prepared paper by what is literally a burning
process. A stylus is connected to the output of
the recorder amplifier in such a way that a
high voltage is developed at the stylus point as
signals are received. The electrified stylus
buarns a white surface coating on the paper
which has a conductive black undercoating. One
type of this paper may be used for making
copies by the gelatin-ink transfer (hectograph)
process.

One of the greatest problems in the develop-
ment of facsimile, and still a difficulty of
operation and maintenance, is synchronizing the
transmitting and receiving drums. As the scan-
ning begins, both drums must be revolving at
exactly the same speed. This is accomplished
by a sealed, temperature-compensated, tuned
fork which vibrates at 1800 cycles per second.
A frequency variation of as little as one-tenth
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cycle will, in 20 minutes, cause an inch of skey
in the received copy.

A difficulty encountered in any transmissiop *
circuit, especially over long distances, isinter. -
ference. In CW, voice, or RATT, burstsofnoise
obliterate a portion of the signal and repeats -
may be required. In facsimile, bursts of inter. -
ference cause a one one-hundredth inch line °
through a portion of the picture, but leave it -

readable. A number of systems for minimizing
fading and interference are in use. At present
the Navy is concentrating on frequency-shift
keying for facsimile transmissiox}s.

ELECTRONIC EQUIPMENT
NOMENCLATURE SYSTEMS

You will find the older system of designating

electronic equipment by a group of letters and -

numbers still being used. Such equipment des-

ignations as TBL-5, TCK, and RED are still

common aboard ship. More and more, however,

the older equipments are being replaced with .

others carrying the new identification symbols.

The ideﬁtification system is set forth in

detail in Department of Defense publication -
MIL-STD-196, M:ilitary Standard, Joint Elec-

tronics Type Designation System. You will be a
better communicator for the half-hour or so
which you devote to its study.

In brief, each electronic equipment isdesig-
nated by the letters AN followed bya slant mark
(/), three letters, and a number, in that order.
There may be additional suffix letters and
numbers, but all equipments will have at least
this minimum. Meanings are as follows:

AN/ ..o A major equipment.

First letter . ...... Designed installation classes—
airborne, surface craft, subma-
rine, etc.

Second letter . . . ... Type of equipment—radar, sonar,
radiac, radio, etc.

Thirdletter . ...... Purpose—bombing, communications
(receiving and transmitting), nav-
igational aids, receiving, detect-
ing, transmitting, etc.

Number ......... Model number.

Letter .......... Modification letter.
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For an example, consider the equipment
gesignation AN/SPsS-6C.

AN/ marks it as a major equipment.

The first letter, S, means it is for surface
craft.

The letter P identifies the type of equipment
as radar.

The third letter (S) denotes that the purpose
of the equipment is detecting.

The number 6 is the model number,

The letter C following the model number
means this is the third modification of the
equipment.

ADVANCEMENTS IN NAVAL
COMMUNICATION EQUIPMENT

Many improvements have been made through
the years in communication equipment. Evalua-
tion reports of fleet exercises emphasize the
need for more reliable and rapid communications
between fleet units. Research continues in this
field, often with highly promising results.

Single Sideband

A mode of radio emission that is increasing
in importance to the Navy is known as single
sideband (SSB). Single sideband is not a new
term in the history of communications. It has
been used extensively by the shore communica-
tion system for many years. However, the
congestion in the medium- and high-frequency
bands and recent developments which have re-
duced the physical sizes of equipments have
given a new impetus to the advantages of using
SSB in fleet communications.

Because of the wide interest now developing
in SSB, conventional amplitude modulation is
Sometimes referred to as double sideband (DSB)
to distinguish it from single sideband.

Following is a brief introduction to the
technique of SSB.

In amplitude modulation, the modulation of
Fhe carrier produces a complex signal consist-
Ing of three individual waves: the original
Carrier, plus two identical sidebands, each
Carrying the same intelligence. Naturally, this
dppears to be an uneconomical means of trans-
Mission. By eliminating the carrier and one of
the sidebands, the same intelligence can be
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transmitted at a saving in power and frequency
bandwidth.

Suppressed Carrier

In SSB, the carrier itself is eliminated at
the transmitter, so that sideband frequencies
are produced but the carrier is reduced to a
minimum. This is usually the most difficult or
troublesome aspect in understanding SSB sup-

.pressed carrier. In single sideband suppressed

carrier, there is no carrier present under
modulation conditions. That is, when speech is
fed into the SSB transmitter, the carrier itself
does not appear. Allthe radio-frequency energy
appearing at the transmitter output is concen-
trated in the sideband energy or ‘‘talk power.’’

Now, we have eliminated the carrier, but we
still have both the upper and lower sidebands.
If, however, one of the two sidebands is filtered
out before it reaches the power amplifier stage
of the transmitter, the same intelligence can
be transmitted on the remaining single sideband.
All the power is then transmitted in one side-
band, rather than being divided between the
carrier and both sidebands as in DSB. This
amounts to an increase in power for the wanted
single sideband. Equally important, the band-
width required for SSB voice circuits is approx-
imately half that needed for DSB.

SSB Advantages

It has been pointed out that in DSB there are
two sidebands which are heterodyned (mixed)
with the transmitted carrier. Ifthese sidebands
are not received in phase (usually because of
multipath skywave propagation conditions), the
signal heard is fuzzy, distorted, and possibly
quite loud. One sideband may experience a
slight phase shift due to the multipath trans-
mission, thereby nearly canceling the other
sideband. This produces distortion and loss of
intelligibility. Fading or slight phase shift of
the carrier can produce similar results. How-
ever, with the suppressed-carrier type of SSB,
these problems are minimized. Other advan-
tages of suppressed-carrier SSB follow.

INCREASE IN EFFECTIVE POWER.—In a
conventional DSB system, approximately one-
half of the transmitter’s power goes into the
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carrier, assuming 100 percent modulation, and
the remaining one-half is divided equally be-
tween the two sidebands. However, with the
suppressed-carrier SSB system, virtually all
of this power goes into the single sideband which
carries the useful voice intelligence.

PROVISION FOR DOUBLE THE NUMBER
OF CHANNELS.—In the system of SSB sup-
pressed carrier, the number of voice channels
utilizing the same frequency in the radio spec-
trum is doubled. These two channels are
referred to as the upper and lower sidebands.
With the scarcity of frequencies available for
new assignments in the spectrum, particularly
in the 2 to 30 MC range, this is an important
advantage in fleet communications.

REDUCTION OF INTERFERENCE.—In nor-
mal voice DSB communications systems, the
carrier of the transmitting station remains on
the air until the transmitter is turned off. If
an additional station transmits while the carrier
of the other station is on, squeals and howls
result. These are caused by the heterodyning
of two or more signals transmitting at the same
time. In SSB, as soon as the individual stops
speaking into the microphone, talk power in the
remaining (or single) sideband, leaves the air.
Even though two stations may transmit at the
same time, it may be possible for a receiving
station to read through the interfering station
the same way we are able to listen to more than
one conversation at the same time around the
mess table.

In the past, the distance range of shipboard
voice circuits has alwaysbeenrelatively limited
because the transmitters do not have the power
for voice modulation that they have for CW tele-
graphy. SSB offers thebest methodof increasing
the range of reliable voice communications.

The SSB principle of radio transmission and
reception will also be used in the new High
Capacity Communication System (HICAPCOM)
now being developed. HICAPCOM will utilize
ground wave transmission in the MF/HF bands
to reach beyond the line-of-sight and avoid skip
zones. It will provide reliable communications
for a task force dispersed over distances up to
300 miles. Each radio frequency used mayhave
from one to four voice-width channels, and each
voice-width channel may be subdivided into 40
subchannels for RATT transmissions. Addition-
ally, equipment similar to that used for HICAP-

72

—~——

COM will provide the communication link for the

Navy Tactical Data System (NTDS).

Satellite Communications

In the study of communication theory we have
seen that one of the paramount problems faceq
by the communicator is choosing the frequency
on which to operate. We have further discusseq
the growing need for more frequencies in the
already crowded frequency spectrum. It was
shown that for long-range communications the
usable frequency spectrum was from about 2
MC to 28 MC. There are times when frequency
blackouts occur and there may be nousable fre-
quency available for long-range communications,

One solution to this problem is to utilize
communications via satellite relay. It was seen
that UHF is a line-of-sight system since it

normally will pass through the ionosphere and

we will not obtain that valuable ‘‘skip’’ necessary

for long-range communications. Now, if wecan
substitute a satellite for the ionosphere to either
reflect signals directly back to earth or amplify
and retransmit these signals, we will be able to

use UHF or SHF and obtain very long ranges,

depending on the height of the satellite. Thus

we no longer would be dependent on the iono-

sphere for communications and could also use
frequencies that are not in the crowded area of
the spectrum, thereby greatly increasing the

amount of information that might be passed.
Several types of satellite relay are under

study and evaluation by the Navy. The firstis
the passive satellite. This consists of any body -
placed in orbit that may be capable of reflecting -
It may
consist of many satellites in low orbits for -
medium range or few satellites in high orbits -

The Navy has developed the -
Communications Moon Relay (CMR) system :
using the reflection method for reliable com-
munications between Washington, D.C. and Pearl :;
Harbor, Hawaii. One disadvantage of the passive @
type of satellite is that it takes rather large,
sophisticated, high-gain antennas and fairly

the transmitted signal back to earth.

for long range.

high-poweredtransmitters to utilize this method.

A second type of satellite under study is the -
This type of satellite will =;

active satellite.

P

receive a signal from earth, and amplify and <
retransmit it back to earth. The ground stations “:
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can utilize fairly low-power transmitters and
gmaller antennas as compared to passive satel-
lites. The main disadvantage of the active
5;,1te11ite is the complexity of the satellite itself.
it must be made reliable enough to be econom-
jcally and operationally feasible.

one of the most interesting methods of
communications via active satellite is being
experimented with in project ADVENT. This
system calls for several satellites equally

aced around the world in 24-hour equatorial
orbits. If the satellite is in an equatorial orbit
and at sufficient altitude (19,300 miles from the
earth’s surface), its orbit will match the rotation
of the earth and appear as a stationary satellite
pernianently fixed over a predetermined longi-
tude. Ships and stations located anywhere on
the earth from 70° N to 70° S would be able to
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view one of these satellites and could conceivably
transmit at any time of the day to any place on
the globe, within the above latitude limits. Any
number of methods of transmission will be
available to this system, including digital data,
SSB, and possibly even reconnaissance tele-
vision. Since the frequency will be above 2000|
MC, the capacity of the system will be very’
high. Terminals for the eventual communica-
tion system described here will include fixed
and mobile ground stations, aircraft, ships, and
submarines.

Although this system may not be operational
for some time, its potential as a worldwide
communication system is tremendous. It is the
responsibility of every communicator to keep
current on the progress of satellite communi-
cations. i




CHAPTER 6
RADIOTELEPHONE

INTRODUCTION

Radiotelephone (sometimes called voice
radio) is one of the most useful military com-
munication methods.

Because of its directness, convenience, and
ease of operation, radiotelephone is used by
ships and aircraft for short-range tactical com-
munication. Its direct transmission of voice
makes it possible for a conning officer to have
in his hands a means of personal communication
with the OTC and with other ships. There is
little delay while a message is prepared for
transmission, and acknowledgments can be re-
turned instantly. Radiotelephone equipment is
usually operated on frequencies that are high
enough to have line-of-sight characteristics—
that is, the waves will not follow the curvature
of the earth. Because of the employment of high
frequencies, the range of radiotelephone com-
munications is normally limited to 20 to 25
miles. Since radiotelephone procedure can be
learned easily and is frequently operated by
other than trained operators, all personnel must
be cautioned that transmissions by radiotele-
phone are subject to enemy interception and
therefore have no security.

With these advantages of radiotelephone go
some disadvantages. Transmissions maybe un-
readable because of static, enemy interference,
and a high local noise level caused by shouts,
gunfire, and bomb or shell bursts. Wave propa-
gation characteristics of radiotelephone fre-
qaencies are sometimes freakish, and trans-
missions may be heard from great distances.
Inasmuch as most radiotelephone messages are
in plain language, in the interest of security all
transmissions must be kept as shortand concise
as possible consistent with clearness, while
adhering to the prescribed procedure.

NETS

A net is an organization of two or more
stations capable of direct communications on a
common channel. One station in the net—the
NET CONTROL STATION—is in charge. The
station serving the senior commander is usually
designated as net control, although it may be
another station if another station is in better
position to control the net. The duties of the net
control station are to maintain circuitdiscipline

and speed the flow of traffic on thenet.

Directed and Free Nets

Large nets and nets handling many messages
usually operate as directed nets, which means
that no station may transmit a message without
calling and obtaining permission from net con-
trol. Nets which do not require strict control
may operate as free nets; in this case the
controlling station authorizes member stations
to send their messages without obtaining prior
permission.

Command, Common, and Functional Nets

Nets are classified into three types according
to mission or purpose: (1) command, (2) com-
mon, and (3) functional.

A command net links a commander with his
immediate subordinates in the chain of com-
mand, and with any other units that may be
dssignated. For example, a task force command
net is activated by the task force commander
and guarded by the task group commanders.

A common net links all ships (and in am-
phibious operations, troop units) of the same
task organization. For example, a task group
common net is activated by the task group
commander and is guarded by all ships and
troop units in the task group.
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L —

A functional net is for direct communication

petween personnel in charge of the specific task
for which the net is provided.

DO’S AND DON’'TS OF MICROPHONE
TECHNIQUE
DO-

1. DOlistenbefore transmitting. Unauthor-
jzed break-in is lubberly and causes confusion.
often neither transmission gets through.

2. DO speak clearly anddistinctly. Slurred
syllables and clipped speech are both hard to
understand. A widespread error among untrained
operators is failure to emphasize vowels suf-
ficiently.

3. DO speak slowly. Unless the action of-
ficer is listeninghe willhave to rely on the copy
being typed or written at the other end. Give the
recorder a chance to get it all the first time.
You will save time and repetitions that way.

4. DO avoid extremes of pitch. A high
voice cuts best through interference, but is
shrill and unpleasant if too high. A lower pitch
is easier on the ear, but is hard to understand
through background noises if too low.

5. DO benatural. Maintain anormal speak-
ing rhythm. Group words in a natural manner.
Send your message phrase by phrase rather than
word by word.

6. DO use standard pronunciation. Speech
with sectional peculiarities is difficult for per-
sons from other parts of the country. Talkers
using the almost standard pronunciation of a
broadcast network announcer are easiest to
understand.

7. DO speak in a moderately strong voice.
This will override unavoidable background
noises and prevent dropouts.

8. DO keep correct distance between lips
and microphone. If the distance is too great,
speech is inaudible and background noises creep
in; if too small, blaring and blasting result. I
a handset is held naturally the distance will be
approximately correct.

9. DO shield your microphrone. Turnyour
head away from noise-generating sources while
transmitting.

10. DO keep the volume of a handset ear-
Phone 1ow.

11. DO keep speaker volumes to amoderate
level,

12. DO give an accurate evaluation in re-
sponse to a request for a radio check. A trans-
mission with feedback and/or a high level of
background noise is not loud and clear even
though the message can be understood.

13. DO pause momentarily, when possible,
and interrupt your carrier. This allows any
other station with higher precedence traffic to
break in.

14. DO adhere strictly to prescribed pro-
cedures. Up-to-date radiotelephone procedure
is found in the effective edition of ACP 125.

15. DO transact your business and get off the
air. Preliminary calls only waste time when
communication is good and the message short.
It is not necessary to blow into a microphone to
test it, nor to repeat portions of messages when
no repetition has been requested.

DON'T

1. DON’'T transmit while surrounded by
other persons loudly discussing the next maneu-
ver or event. It confuses receiving stations,
and a serious security violation can result.

2. DON’T hold the microphone button in the
push-to-talk position until absolutely ready to
transmit. Your carrier will block communica-
tions on the net.

3. DON’T hold a handset in such a position
while speaking that there is a possibility of
having feedback from the earphone added to
other extraneous noises.

4. DON’T hold a handset loosely. A firm
pressure on the microphone button prevents
unintentional release and consequent signal
dropout.

5. DON’T send test signals for longer than
10 seconds.

PRONOUNCING NUMERALS

Care must be taken to distinguish numerals
from similarly pronounced words. Pronounce
numerals as follows:

Numeral Spoken as Numeral Spoken as
U5 500000000 Zero ch 00000003 Fi-yiv
500000000 Wun b it i e Six
40000000000 Too Uboocoooooa Seven
J500000¢ Thuh-ree 0000000000 Ate
00000000 Fo-wer 1 Niner
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Numerals are transmitted digit by digit ex-
cept that exact multiples of hundreds and thou-
sands may be spoken as such. Examples:

Number Spoken as
5000000086 000060060d000¢E Fo-wer fo-wer
() 8000000000000 000000800000 Niner zero
136. . ¢ i i it e e Wun thuh-ree six
S00..... 500000000000 000 Fi-yiv hua-dred
1478 . . o o ittt me e Wun fo-wer seven ate
7000 . ... ... ettt e Seven thow-zand
16000 . . ... oo it i it eeeea - Wun six thow-zand
16400 . . . .. ...t Wun six fo-wer hun-dred
812681 .. ....cvietrnaannn Ate wun two six ate wun

PHONETIC ALPHABET

Any letter of the alphabet that occurs in
radiotelephone is identified by using the standard
phonetic alphabet equivalent.

Alehabet
letter

oustic
equivalent

ALFA
BRAVO
CHARLIE
DELTA
ECHO
FOXTROT
GOLF
HOTEL
INDIA
JULIETT
KILO
LIMA
MIKE

NOVEMBER

Pronounced as

AL fah
BRAH VOH
CHAR LEE
DELL tah
ECKh
FOKS trot
GOLF

hoh TELL
IN dé@ ah
JEW le€ ett
KEY Ioh
LEE mah
MIKE

00 VEM ber

M &hou_eus Pronounced as
letter equivalent =
o OSCAR 0SS cah
P PAPA pah PAH
Q QUEBEC k&éh BECK
R ROMEO ROW m# oh
S SIERRA see AlRrah
T TANGO TANG go
U UNIFORM YOU née form
v VICTOR VIK tah
w WHISKEY WISS key
X XRAY ECKS ray
Y YANKEE YANG KEY
z ZULU 700 155
PROWORDS

Prowords are words and phrases used to
speed the handling of radiotelephone messages.
They perform the same functions and are used
in the same manner as prosigns are used in the
other procedures. Many prosigns and prowords
are exactly equivalent in meaning.

Pages 77 and 78 show a complete list of pro-
words (except for precedence prowords) together
with an explanation of each and the correspond-
ing prosign, if one exists.

RADIOTELEPHONE MESSAGE

Radiotelephone uses a 16-line message for-
mat that is closely comparable to the formats
used in radiotelegraph and in teletypewriter
communications. It also uses the same three
military message forms: plaindress, abbrevi-
ated plaindress, and codress. By far the most
common message form in radiotelephone traffic
is the abbreviated. In fact, it is sometimes so
abbreviated that its resemblance to the basic
message format is barely detectable. But the
three major message parts are still there:
heading, text, and ending. Each of these, as in
teletypewriter, can be reduced to parts, com-
ponents, elements, and contents.

BI
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Proword
ALL AFTER
ALL BEFORE
BREAK

CORRECTION

DEFERRED
DISREGARD THIS

TRANSMISSION .

DO NOT ANSWER

EMERGENCY
EXECUTE

EXECUTE TO
FOLLOW.

EXEMPT
FIGURES
FLASH
FROM

GROUPS

GROUPS NO COUNT

INFO

I READ BACK
ISAY AGAIN
I SPELL

I VERIFY

MESSAGE FOLLOWS

NUMBER

Explanation

The portion-of the message to which I have reference is all that which
follows .

The portion of the message to which I have reference is all that which
precedes .

I hereby indicate the separation of the text from other portions of the
message.

An error has been made in this transmission. Transmission will con-
tinue with the last word correctly transmitted.

An error has been made in this transmission (or message indicated).
The correct version is — .

That which follows is a corrected version in answer to your request
for verification.

Precedence DEFERRED.

This transmission is in error; disregard it. (This proword shall not be
used to cancel any message that has been completely transmitted
and for which receipt or acknowledgment has been received.)

Stations called are not to answer this call, receipt for this message,
or otherwise to transmit in connection with this transmission. (When
this proword is employed the transmission shall be ended with the
proword "OUT.”)

Precedence EMERGENCY.

Carry out the purport of the message or signal to which this applies.
(To be used only with the executive method.)

Action on the message or signal which follows is to be carried out
upon receipt of the proword "EXECUTE.” (To be used only with the
executive method.)

The addressee designations immediately following are exempted from
the collective call.

Numerals or numbers follow.

Precedence FLASH.

The originator of this message is indicated by the address designa-
tion immediately following.

This message contains the number of groups indicated by the numeral
following.

The groups in this message have not been counted.

The addressee designations immediately following are addressed for
information.

The following is my response to your instructions to read back.

I am repeating transmission or portion indicated.

I shall spell the next word phoaetically

That which follows has been verified atyour request and is repeated.
(To be used only as a reply to VERIFY.)

A message which requires recording is about to follow. (Transmitted
immediately after the call.)

Station serial number.
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Equivalent to

EEEEEEEE
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M
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(5-sec. dash)
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Proword

OPERATIONAL
IMMEDIATE.

ouT

OVER

PRIORITY

READ BACK

RELAY (TO)

ROGER

ROUTINE

SAY AGAIN

SERVICE
SIGNALS FOLLOW

SILENCE

SILENCE LIFTED

SPEAK SLOWER

THAT IS CORRECT
THIS IS

TIME

TO

UNKNOWN STATION
VERIFY

WAIT

WAIT OUT

WILCO

WORD AFTER
WORD BEFORE

WORDS TWICE

WRONG

NAVAL COMMUNICATIONs

ExElanation
Precedence OPERATIONAL IMMEDIATE.

This is the end of my transmission to you and no answer is required
or expected.

This is the end of my transmission to you and a response is neces-
sary. Go ahead; transmit.

Precedence PRIORITY.

Repeat this entire transmissioa back to me exactly as received.

Transmit this message to all addressees or to the address designa-
tioas immediately following.

I have received your last transmission satisfactorily.

Precedence ROUTINE.

Repeat all of your last transmission. (Followed by identification data
means “Repeat __(portion indicated).”)

The message that follows is a SERVICE message.

The groups which follow are taken from a signal book. (This proword
need not be used on nets primarily employed for conveying signals.
It is intended for use when tactical signals are passed on nontacti-
cal nets.)

Cease transmissions immediately. Silence will be maintained until
instructed to resume. (When an authentication system is in force,
transmissions imposing silence are to be authenticated.)

Resume normal transmissions. (Silence can be lifted only be the sta-
tion imposing it or by higher authority. When an authentication sys-
tem is in force, ransmissions lifting silence are to be authenti-
cated.)

Your transmission is at too fast a speed. Reduce speed of wansmis-
sion.

You are correct, or what you have transmitted is correct.

This transmission is from the station whose designation immediately
follows.

That which immediately follows is the time or date-time group of the
message.

The addressees whose designations immediately follow are to take
action on this message.

The identity of the station with whom I am attempting to establish
communication is unknown.

Verify entire message (or portion indicated) with the originator and
send correct version. (To be used only at the descretion of or by
the addressee to which the que stioned message was directed.)

I must pause for a few seconds.

I must pause longer than a few seconds.

I bave received your message, understand it, and will comply. (To be
used only by the addressee. Since the meaning of ROGER is includ-
ed in that of WILCO, the two prowords are never used together.)

The word of the message to which I have reference is that which fol-
lows .

The word of the message to which I have reference is that which pre-
cedes .

Communication is difficult. Transmit (or transmitting) each phrase
(or each code group) twice. (This proword may be used as an order,
request, or as information.)

Your last ransmission was incorrect. The correct version is __ .
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RADIOTELEPHONE

RADIOTELEPHONE MESSAGE FORMAT

% C El Format C
parts omponents ements line ontents
—
H Procedure . . . 1 Not used.
L Cf‘ll """""""" Station(s) called (proword EXEMPT, exempted
2and 3 calls). Proword THIS IS and station calling.
b. Message follows . . ...... Proword MESSAGE FOLLOWS.
c. Transmission identification. Proword NUMBER and station serial number.
E d. Transmission instructions. 4 Prowords RELAY TO; READ BACK; DO NOT
ANSWER. Operating signals; call signs;
address groups; address indicating groups;
plain language.
A Preamble . .. a. Precedence; date-time group; b Precedence designation. Proword TIME; date
message instructions. and time expressed in digits and zone suffix;
operating signals.
Address . . .. a. Originator’s sign; originator. 6 Proword FROM. Originator’s designation as
D address group(s), call sign(s), or plain lan-
guage.
b. Action addressee sign; ac- 7 Proword TO. Action addressee designation as
tion addressee(s). address group(s), call sign(s), or plain lan-
guage.
1 c. Information addressee sign; 8 Proword INFO. Information addressee desig-
information addressee(s). nation(s) as address group(s), call sign(s),
or plain language.
d. Exempted addressee sign; 9 Proword EXEMPT. Exempted addressee
exempted addressee(s). designation(s) as addres s group(s), call
N sign(s), or plain language.
Prefix ..... a. Accounting information; 10 Accounting symbol; group count; proword SER-
group count; service infor- VICE.
G mation.
SEPARATION 11 Proword BREAK.
T Text ...... a. Subject matter ........ - 12 Internal instructions; thought or idea as ex-
E pressed by the originator.
X
T
SEPARATION 13 Proword BREAK.
E Procedure . . .| a. Timegroup ........... 14 Proword TIME. Hours and minutes expressed
N in digits and zone suffix, when appropriate.
D b. Final instructions ... .... 15 Prowords WAIT; CORRECTION. Station
I designation.
N c. Endingsign........... 16 Prowords OVER; OUT.
G

Figure 6-1.-Parts, components, elements, and contents of a radiotelephone message.
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Figure 6-1 is a table showing the correct
arrangement of a radiotelephone message. Not
all parts, components, elements, or contents
are necessarily included in any one message,
but when one of them is used it must be placed
in the message in the order shown in the table.

Heading

The heading of a radiotelephone mzassage may
include any or all of the first ten procedural
lines shown in figure 6-1. More often than not
it will include only the call, preceding the text.
One explanation for such general use of the
abbreviated form is that radiotelephone com-
munication is nearly always conducted with
station originating and station addressed in
direct communication,

Text

The text of the message is the basic thought
or idea the originator wishes to communicate.
It may be in the form of plain language, code
words, cipher groups, or numerals.

Difficult words or groups within the text of
a plain language message are spelled out in the
phonetic alphabet. Groups or words tobe spelled
are preceded by the proword I SPELL. If the
operator can pronounce the word, he should do
s before and after spelling.

Ending

Every radiotelephone message ends with one
of the prowords, OVER or OUT. With the use of
OVER, the sender tells the receiver to goahead
and transmit; or, ‘‘This is the end of my trans-
mission to you and a response is necessary.’’
With the use of OUT, the sender tells the
receiver, ‘‘This is the end of my transmission
to you and no response is required.’”’ There is
never a need for using OVER and OUT together.

CODE AND CIPHER MESSAGES

Code words (such as LIBRA in the text EX-
ECUTE PLAN LIBRA) are sent as plain language
words. Encrypted groups such as BAXTO are
spelled phonetically: BRAVO ALFA XRAY
TANGO OSCAR.

The phonetic alphabet is applied not only to
letters of the alphabet; they are also the names
of the signal flags. Flag A is ALFA, Bis
BRAVO, and so on. Signal flags are combined
into code groups which have meetings of their
own: ECHO KILO TWO, for example, means
‘‘anchor is dragging.”” The meaning of such

80

code groups may be found in appropriate signg) ,.

publications,

It may sound strange to you that flag signa)g
are sent by radiotelephone, but it is done, anq

done often. You must be able to recognize
whether you are hearing a flag signal or a worg
or group spelled phonetically. Here is how yoy
will know: If the phonetic alphabet is used, the
word I SPELL precedes it, and each phonetic
letter is to be recorded as a letter. If you hear
I SPELL followed by DELTA OSCAR, you woulg
write it as DO. Without that proword, you cap

assume the alphabet flags are intended, anqg -

record the transmission as DELTA OSCAR.

RADIOTELEPHONE PROCEDURE

Before you continue your study of radio-
telephone, you should be warned that there is
no ‘‘final’”’ word on any communication pro-
cedure. This chapter will help you, but you can
keep up with changes only by continued study of
current communication instructions.

Radiotelephone transmissions usedfor illus-
trative purposes are assumed to pass over the
net shown in figure 6-2. Prowords are placed
in italics to help you recognize them and see
how they are used. Dashes indicate natural
pauses.

(NET CONTROL)

STRAWBOSS

SKIDROW

(Collective Call)

DITTYBAG

Figure 6-2.—Radiotelephone n et.
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Calling and Answering

Radiotelephone communication isestablished
preliminary call, which will always take
one of the following forms.

FU" cﬂ"

FOXFIRE—. ... .. Call sign of receiving
station.
THISIS ........From,
STRAWBOSS—. . . . Call sign of station call-
ing.
OVER . .. Go ahead; transmit.
The reply is in the same form: STRAWBOSS
— THIS IS FOXFIRE —OVER. In this case a sin-
gle station has been called; if two or more
were called they would reply in alphabetical
order of call signs.

Collective Call

When stations on the net are assigned a col-
lective call, the collective call is used if all
stations are addressed. When necessary, the
collective call contains the proword EXEMPT,
followed by the call sign of station(s) exempted
from the collective call.

SKIDROW—, . . ... Net call.

EXEMPT—......Exempt.

DITTYBAG—. . ... Call sign of exempted

station.

THISIS ........ From.

STRAWBOSS—. . . . Call sign of station call-
ing.

OVER .........Go ahead; transmit.
ADAM, FOXFIRE, and SATAN now answer
up in alphabetical order of call signs.

Abbreviated Call

The call sign of the called station may be
Oomitted when the call is part of an exchange of
transmissions between stations and when no
confusion will result.

THIS IS ADAM—-OVER

Clearing Traffic

With communication established, stations
Ccommence clearing traffic, as follows:

Transmission Meaning
H FOXFIRE—-...... Call signs of receiv-
SATAN—. .. ..... } ing stations.
THISIS ........ * From.
STRAWBOSS— . ... Call sign of sending
e station.
MESSAGE
FOLLOWS-. . ... A message that re-
quires recording is
a about to follow.
ROUTINE- . .. ... Precedence.
TIME .......... Time of origin is .
ONE TWO ONE SIX
d FIVE NINE
ZULU- ....... DTG.
FROM— ........ Originator of this
message is .
} STRAWBOSS~ . ... Call sign of origina-
5 : tor.
TO-........... Action addressee
is__.
SATAN-........ Call sign of action

L addressee.

INFO—......... Information address-
ee is —.
FOXFIRE-...... Call sign of informa-
tion addressee.
8 GROUPS SEVEN. .. Group count.
Separation @~ BREAK-........ Long break.
Text GO ALONGSIDE
FOXFIRE AND
EFFECT PERSON-
NEL TRANSFER—-. Thought or idea con-
veyed by message.
Separation @ BREAK—........ Long break.
Ending OVER—. . ....... Go ahead; transmit.

On hearing the proword OVER, receiving
stations check the message to see that it has
been received fully and correctly. If so, they
receipt by use of the proword ROGER, which
means ‘‘I have received your last transmission
satisfactorily.”

THIS IS FOXFIRE —ROGER—-OUT
THIS IS SATAN—ROGER-OUT

Repetitions

When words are missing or are doubtful,
repetition is requested by the receiving station.
The proword SAY AGAIN (alone or with ALL
BEFORE, ALL AFTER, WORD BEFORE, WORD
AFTER) is used for this purpose. In complying
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with such requests, the transmitting station
identifies that portion to be repeated.
EXAMPLES

DITTYBAG has sent a message to SATAN.
SATAN has missed the word following ‘‘ship.”’
SATAN transmits:

DITTYBAG—THIS IS SATAN—-SAYAGAIN—
WORD AFTER SHIP—OVER

DITTYBAG transmits:

SATAN—-THIS IS DITTYBAG-I SAY
AGAIN—WORD AFTER SHIP-SIGHT-
ED—-OVER

Having received the doubtful portion, DITTY-
BAG receipts for the entire message with
ROGER.

You may give repetitions in plain language
messages by natural phrases or by individual
words. In encoded or encripted messages, make
them by individual characters.

Correcting an Error

When an error is made by a transmitting
operator, the proword CORRECTION is sent.
The operator then repeats the last word, group,
proword, or phrase correctly sent, correctsthe
error, and proceeds with the message.
EXAMPLE 1:

ADAM-—THIS IS STRAWBOSS—TIME ONE
ZERO ONE TWO ZULU—BREAK-—
CONVOY ROMEO THREE —CORREC-
TION—CONVOY SIERRA ROMEO
THREE —SHOULD ARRIVE—ONE SIX
THREE ZERO LIMA—-OVER

If the error is not discovered until the
operator is some distance beyond it, he may
make the correction at the end of the message.
He must be careful to identify the exact position
he is correcting.

EXAMPLE 2:

ADAM—THIS IS STRAWBOSS—TIME
ZERO SIX THREE ZERO ZULU-
BREAK—ARE YOU RIGGED FOR
HEAVY WEATHER—CORRECTION—
TIME ZERO SIX FOUR ZERO ZULU—
OVER

Canceling a Message During Transmission

During the transmission of a message and
prior to the transmission of the ending proword

OVER or OUT, the message may be canceled by
use of the proword DISREGARD THIS TRANS-
MISSION. (A message whichhas been completely
transmitted can be canceled only by another
message.)

EXAMPLE:

During the transmission of a message
STRAWBOSS discovers he is giving it to the
wrong station:

FOXFIRE—-THIS IS STRAWBOSS—ROU-
TINE—TIME ZERO SIX ZERO TWO
ZULU—-COMMENCE UNLOADING AT
DAWNSIXTEENTH—-PROCEED-DIS-
REGARD THIS TRANSMISSION—OUT

Do Not Answer

When it is imperative that called stations do
not answer a transmission, the proword DO NOT
ANSWER is transmitted immediately following
the call. The complete transmission is sent
twice.

EXAMPLE:

SKIDROW—-THIS IS STRAWBOSS—DO
NOT ANSWER—OPERATIONAL IM-
MEDIATE—TIME ONE SIX THREE
ZERO ZULU—-BREAK-NOVEMBER
YANKEE DELTA PAPA-I SAY
AGAIN—SKIDROW—THIS IS STRAW-
BOSS—DO NOT ANSWER—OPERA-
TIONAL IMMEDIATE—TIME ONE SIX
THREE ZERO ZULU—BREAK—NO-
VEMBER YANKEE DELTA PAPA-—
ouT

Verifications

When verification has been requested on a
message, the originating station will verify with
the originating person, check the cryptography
(if the message is encrypted), and send the
correct version.

EXAMPLE 1:
STRAWBOSS— THIS IS ADAM—VERIFY
MESSAGE — TIME ONE ZERO ZERO
EIGHT ZERO ONE ZULU-—ALL BE-
FORE BREAK—-OVER
STRAWBOSS transmits:
THIS IS STRAWBOSS—ROGER—OUT

STRAWBOSS, after checking with the orig-
inating officer, finds the heading correct as
previously transmitted.
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STRAWBOSS sends:
ADAM-—THIS IS STRAWBOSS—! VERI-
FY—MESSAGE—TIME ONE ZERO
ZERO EIGHT ZEROONE ZULU—-ALL
BEFORE TEXT-—ADAM THIS IS
STRAWBOSS—PRIORITY—TIME ONE
ZERO ZERO EIGHT ZERO ONE
ZULU — FROM — STRAWBOSS — T0O—
ADAM — INFO—-DITTYBAG—GROUPS
ONE SEVEN—BREAK—OVER
AM transmits:
THIS IS ADAM—ROGER—-OUT
EXAMPLE 2:
STRAWBOSS—THIS IS SATAN—-VERIFY
MESSAGE —-TIME ZEROEIGHT FOUR
FIVE ZULU—-WORD AFTER PRO-
CEED—-OVER
STRAWBOSS transmits: -
THIS IS STRAWBOSS—ROGER—-OUT
STRAWBOSS, -after checking with the orig-
inating officer, finds that he meansHONGKONG
jnstead of SHANGHALI as word after PROCEED.
STRAWBOSS transmits:
SATAN—THIS IS STRAWBOSS—COR-
RECTION — MESSAGE — TIME ZERO
EIGHT FOUR FIVE ZULU—WORD
AFTER PROCEED-—HONG KONG-—
OVER
SATAN transmits:
THIS IS SATAN—ROGER—-OUT

Prowords Read Back and Words Twice

Further checks on transmission accuracy
can be had by using the prowords READ BACK
and WORDS TWICE. You use READ BACK when
you want your own message (or a portion of it)
repeated back to you as received. Remember
to identify the message or portion youwantread
back. Transmit the READ BACK proword im-
mediately after the call.

EXAMPLE:

ADAM—THIS IS STRAWBOSS—READ
BACK TEXT—TIME ONE SIX THREE
ZERO ZULU—-BREAK—-CONVOY DE-
LAYED ONE TWO HOURS—OVER

ADAM replies:

THIS IS ADAM—I READ BACK TEXT-—
CONVOY DELAYED ONE TWO
HOURS—OVER

STRAWBOSS then sends:

THIS IS STRAWBOSS—THAT IS COR-

RECT-0OUT

83

If a message is repeated back incorrectly,
it may be corrected by use of the proword
WRONG, followed by the corrected version. In
the example above, let us assume that ADAM
made a mistake when he read the message back:

THIS IS ADAM—I READ BACK TEXT-—
CONVOY DELAY TWO ONE HOURS—
OVER
STRAWBOSS corrects ADAM:
THIS ISSTRAWBOSS—WRONG—CONVOY
DELAYED ONE TWO HOURS—OVER
ADAM reads back again:
THIS IS ADAM—CONVOY DELAYED ONE
TWO HOURS—OVER
STRAWBOSS ends the exchange with:
THIS IS STRAWBOSS—THAT IS COR-
RECT-0OUT

WORDS TWICE is the proword used when
communication is difficult. First, the call signs
are transmitted twice. Then phrases, words, or
groups are spoken twice. Indicate your intention
by- transmitting WORDS TWICE after the call.
Do not repeat the proword THIS IS.

EXAMPLE:
FOXFIRE —FOXFIRE—THIS IS STRAW-
BOSS—STRAWBOSS—OVER—OVER
FOXFIRE replies:
STRAWBOSS—STRAWBOSS—-THIS IS
FOXFIRE — FOXFIRE —OVER—OVER
STRAWBOSS sends his message:
FOXFIRE — FOXFIRE—THIS IS STRAW-
BOSS—STRAWBOSS—WORDS TWICE
— WORDS TWICE—ROUTINE—ROU-
TINE—TIME ONE SIX THREE ZERO
ZULU-TIME ONE SIX THREE ZERO
ZULU—BREAK—BRFEAK—MAIL FOR
YOU—-MAIL FOR YOU—-RECEIVE AT
FIRST LIGHT—RECEIVE AT FIRST
LIGHT—OVER—OVER
FOXFIRE receipts:
STRAWBOSS—-STRAWBOSS— THIS IS
FOXFIRE —FOXFIRE—ROGER—ROGER-
our-our

Executive Method

The executive method is used to execute
tactical signals so that two or more units can
take action at the same time. The abbreviated
form is generally used for such messages.
Executive messages contain the proword EXE-
CUTE TO FOLLOW or IMMEDIATE EXECUTE,
as the case may be, immediately following the
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call. The signal to carry out the purpot of the
message is the proword EXECUTE. It may be
sent shortly after transmission of the message
(normal executive method) later (delayed exec-
utive method), or in case of urgency, as a part
of the final instructions of the message itself
(immediate executive method). In any case a
warning STANDBY precedes the proword EXE-
CUTE. In our first example the OTC sends a
message to the task group by the normal execu-
tive method. _
SKIDROW—THIS IS STRAWBOSS—EXE-
CUTE TO FOLLOW—-BREAK-—COR-
PEN THREE FIVE SEVEN-—-OVER
All ships reply in alphabetical order:
THIS IS ADAM—ROGER—OUT
THIS IS DITTYBAG—ROGER—OUT
THIS IS FOXFIRE—-ROGER—-OUT
THIS IS SATAN—ROGER-OUT
When STRAWBOSS is ready to execute, he sends
the executive signal. To save time, only one
station (ADAM) is to receipt.
SKIDROW—-THIS IS STRAWBOSS—STAND-
BY—EXECUTE—BREAK—ADAM—OVER
ADAM replies:
THIS IS ADAM—ROGER—-OUT
A delayed executive methoa message is
handled in exactly the same way as a normal
executive method message except that, as a
memory refresher, the text of the message is
repeated just before STANDBY—EXECUTE is
given. Assume that the foregoing message is
sent by the delayed executive method. The mes-
sage is transmitted and all stations receipt for
it as before. But this time STRAWBOSS is not
ready to execute until several minutes have
elapsed. When ready he sends:
SKIDROW—-THIS IS STRAWBOSS—COR-
PEN THREE FIVE SEVEN-—-STAND-
BY—EXECUTE—BREAK—ADAM—
OVER
ADAM replies:
THIS IS ADAM—ROGER—-OUT
In the immediate executive method the text
of the message is transmitted twice, the two
texts separated by I SAY AGAIN. The warning
proword IMMEDIATE EXECUTE is used in the
message instructions instead of EXECUTE TO
FOLLOW. The executive signal itself follows in
the final instructions of the message. Notice that
because only one transmission is made, the
immediate executive method message does not
allow stations to obtain verifications, repeti-
tions, acknowledgments, and cancellations be-
fore the message is executed.

EXAMPLE:
SKIDROW—-THIS IS STRAWBOSS—IM-

MEDIATE EXECUTE—BREAK—TURN
NINE—! SAY AGAIN—-TURN NINE —
STANDBY—EXECUTE—BREAK —SA-
TAN—-OVER

SATAN receipts:

THIS IS SATAN—ROGER—-OUT

Acknowledgment

An acknowledgment is a reply from an ad-
dressee indicating that he has received a cer-
tain message, understands it, and can comply
with it. Only the commanding officer, or his
authorized representative,
acknowledgment.

The request for an acknowledgment is the
word ACKNOWLEDGE (which is not a proword)
as the final word of the text. The reply is the
proword WILCC- If the commanding officer can
acknowledge at once, the operator may receipt
for the message with WILCO, since the meaning
of ROGER is contained in WIL CO., If the acknowl-
edgment cannot be returned at the moment, the
operator receipts for the message with ROGER,
and WILCO is sent later. The return transmis-
sion to a request for an acknowledgment is
either ROGER or WILCO; never use these pro-
words together.

In the following example the OTC sends a
tactical signal. He desires acknowledgment from
two ships. =

SKIDROW—THIS IS STRAWBOSS—EXE-
CUTE TO FOLLOW—BREAK-—-TAN-
GO BRAVO-TACK-ONE FIVE—
TACK—ZERO ZERO ZERO—-TACK-—
ONE TWO-—FOXFIRE—-DITTYBAG—
ACKNOWLEDGE—-OVER

The commanding officer of FOXFIRE wishes
to consider the message before acknowledging.
His operator transmits:

THIS IS FOXFIRE —ROGER—OUT

The commanding officer of DITTYBAGheard
the message, understood it, and can comply. He
directs his operator to acknowledge:

THIS IS DITTYBAG—WILCO—-OUT

When the commanding officer of FOXFIRE
is ready to acknowledge, he has two choices of
reply:
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STRAWBOSS—THIS IS FOXFIRE—-WILCO
—YOUR LAST TRANSMISSION-OUT
oF» STRAWBOSS-THIS ISFOXFIRE —-WILCO
—YOUR EXECUTE TO FOLLOW-—
BREAK -TANGO BRAVO—-TACK-—-
ONE FIVE-TACK-ZERO ZERO
ZERO-TACK-ONE TWO-OUT
when ready to execute, the OTCtransmits:
SKIDROW— THIS IS STRAWBOSS—
STANDBY—EXECUTE —-ADAM—OVER
ADAM receipts as directed:
THIS IS ADAM—ROGER—-OUT

Signal Strength and Readability

A station is understood to have good reada-
bility unless otherwise notified. Strength of
signals and readability are notexchanged unless
there is good reason for it.

The response to the question ‘‘How do you
hear me?’’ is a short, concise report of actual
reception, such as ‘‘Weak, but readable,’”’
“Strong, but distorted,”” ‘“Loud and clear,’”’
and so on. Reports such as ‘‘Five by five,”’
“Four by four,”’ etc., must never be used to
indicate quality and strength of reception.
EXAMPLES:

Ship (FOXFIRE) and plane (CATFISH ONE)
establish communication:

FOXFIRE —THIS IS CATFISH ONE—-HOW
DO YOU HEAR ME—-OVER

THIS IS FOXFIRE —-LOUD AND CLEAR-—-
OVER

Had FOXFIRE not received CATFISH ONE
strongly, the following transmission might be
sent:

THIS IS FOXFIRE—YOU ARE WEAKAND
BARELY READABLE—-OVER
THIS IS CATFISH ONE—-ROGER—OUT
Later, further communication is desired. Con-
ditions are good, so no exchange of strengthand
readability is needed.

FOXFIRE—THIS IS CATFISH ONE-—
OVER

THIS IS FOXFIRE—OVER

THIS IS CATFISH ONE—-SECOND LEG
COMPLETED—-OVER

THIS IS FOXFIRE —ROGER—-OUT

Relay

The proword RELAY used alone indicates
that the station called is to relay the message
to all addressees.

EXAMPLE:
FOXFIRE—THIS IS STRAWBOSS—RE-
LAY
PRIORITY—TIME ZERO NINE ONE
ZERO ZULU—FROM—-STRAWBOSS—
TO—ADAM—BREAK—REPORT NUM-
BER ROUNDS EXPENDED LAST
RUN—-OVER

After FOXFIRE receipts for the massage, he
relays it to the action addressee:

ADAM—THIS IS FOXFIRE —PRIORITY—-
TIME —-ZERO NINE ONE ZERO ZULU
—FROM—-STRAWBOSS—TO—ADAM-—
BREAK—-REPORT NUMBER ROUNDS
EXPENDED LAST RUN—-OVER

The proword RELAY TO, followed by an
addressee, means that the station called is to
relay the message to the stationindicated. When
more than one station is called, the call sign of
the station to relay precedesthe proword RELAY
TO.

EXAMPLE:
DITTYBAG—SATAN-THIS IS STRAW-
BOSS—
SATAN—RELAY TO FOXFIRE —MES-
SAGE FOLLOWS—ROUTINE—TIME
ZERO ONE TWO TWO ZULU—FROM
~-STRAWBOSS—T0—FOXFIRE —INFO
—DITTYBAG-SATAN-BREAK-PRO-
CEED ON MISSION ASSIGNED—-OVER
SATAN receipts and relays as instructed:

FOXFIRE—THIS IS SATAN—MESSAGE
FOLLOWS—ROUTINE—TIME ZERO
ONE TWO TWO ZULU—-FROM-
STRAWBOSS—T0O—FOXFIRE —INFO-
DITTYBAG—SATAN—BREAK—-PRO-
CEED ON MISSION ASSIGNED—-OVER

Occasionally it is necessary to relay by
radiotelephone a message which is received by
some other means of communication. In our
final example NOLT (FOXFIRE) has received a
radiotelegraph message from NAAT (STRAW-
BOSS) for relay to NRTK (DITTYBAG):

NOLT DE NAAT-T-P-241632Z-FM
NAAT-TO NRTK GR3 BT RETURN
TO BASE BT K
FOXFIRE places the message in radiotele-
phone form and relays:
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DITTYBAG—THIS IS FOXFIRE—MES-
SAGE FOLLOWS—PRIORITY—TIME
TWO FOUR ONE SIX THREE TWO
ZULU — FROM— STRAWBOSS — TO—
DITTYBAG — GROUPS THREE —
BREAK—RETURN TO BASE—OVER

Setting Up a Net

The procedures described here are for use
either when opening a net for the first time or
when reopening a net that has been temporarily
secured. In the next example STRAWBOSS opens
a free net.

SKIDROW—-THIS IS STRAWBOSS—OVER
SKIDROW answers in alphabetical order of sta-
tions: : i

STRAWBOSS—THIS IS ADAM-OVER

STRAWBOSS—THIS IS DITTYBAG—

OVER

STRAWBOSS—THIS IS FOXFIRE —OVER

STRAWBOSS—~THIS ISSATAN—OVER
STRAWBOSS then calls the net and informs all
stations that their transmissions have been
heard:

SKIDROW-— THIS IS STRAWBOSS-OUT

(or proceeds with message)

If some station does not reply to a collective
call within 5 seconds, the next station goes ahead
and answers. The delinquent stationthen answers
last, if able to do so. If the station is having
some difficulty that makes it impossible to an-
swer the call at all, the operator reports in to
the net when he can. In the example above,
assume FOXFIRE had equipment failure and
could not answer. SATAN waits 5 seconds and
answers as usual. When FOXFIRE is able to
transmit, he calls STRAWBOSS:

STRAWBOSS—THIS IS FOXFIRE—RE-

PORTING IN TO NET—OVER
STRAWBOSS (having no traffic for FOXFIRE)
replies:

THIS IS STRAWBOSS—ROGER—-OUT

In the next example, STRAWBOSS -calls
member stations and announces that the net is
directed. He requests the precedence and ad-
dressees of traffic to be transmitted.

SKIDROW—THIS IS STRAWBOSS—THIS

IS A DIRECTED NET-—OF WHAT

PRE CEDENCE—AND FOR WHOM-—-

ARE YOUR MESSAGES—OVER
SKIDROW answers up, each station indicating
the traffic on hand:
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STRAWBOSS—THIS IS ADAM-—I HAVE
ONE OPERATIONAL IMMEDIATE
AND ONE ROUTINE FORYOU—-OVER
STRAWBOSS—THIS IS DITTYBAG-—NO
TRAFFIC- OVER
STRAWBOSS—THIS IS FOXFIRE—-IHAVE
ONE PRIORITY FOR DITTYBAG-—
OVER
STRAWBOSS — THIS IS
TRAFFIC—-OVER
STRAWBOSS informs all stations that their
transmissions have been heard, and commences
to clear traffic in order of precedence:
SKIDROW-THIS ISSTRAWBOSS—ROGER
—ADAM—SEND YOUR OPERATION-
AL IMMEDIATE—OVER
When ADAM has sent and obtained a receipt
for his message, net control gives the station
with next highest precedence message permis-
sion to transmit.
FOXFIRE—-THIS IS STRAWBOSS—SEND
YOUR PRIORITY-OUT
DITTYBAG, hearing the authorization, tells
FOXFIRE to go ahead. This saves FOXFIRE
the trouble of making a preliminary call.
THIS IS DITTYBAG—OVER
FOXFIRE goes ahead with his message at once:
DITTYBAG — THIS IS FOXFIRE—-MES-
SAGE FOLLOWS—(etc.)

SATAN — NO

When STRAWBOSS hears the proword OUT
that ends the exchange between DITTYBAG and
FOXFIRE, he directs ADAM to send the ROU-
TINE that is still outstanding.

As operators are handed messages to be
send out, they call net control and request
permission to transmit. SATAN, for example,
has a DEFERRED for ADAM:

STRAWBOSS— THIS IS SATAN-I HAVE
ONE DEFERRED FOR ADAM-—OVER
STRAWBOSS replies (assuming no other station
wishes to send a message of higher precedence):
THIS IS STRAWBOSS—SEND YOUR MES-
SAGE-0OUT
Whereupon SATAN sends his message. If,
however, higher precedence traffic awaited
transmission, STRAWBOSS would send:
THIS IS STRAWBOSS—WAIT—-OUT
When traffic conditions permit, STRAWBOSS
would call SATAN and give him permission to
transmit:
SATAN-THIS IS STRAWBOSS—SEND
YOUR DEFERRED—OUT
ADAM answers up to save a preliminary call,
and SATAN clears his message.
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AUTHENTICATION

Authentication is a security measure de-
signed to protect a communication system a-
ainst fraudulant transmission.

A radiotelephone message must be authen-
ticated if there is any chance it might be of
enemy origin. Be alert and be quick to be
suspicious. You can sometimes (but not al-
ways) spot an enemy deceptive message by

87

the operator’s mistakes in procedure or in
English grammer or pronunciation. One of the
best informal authenticators is to be able
to recognize the other operator’s voice.

Whenever an authentication system is prom-
ulgated, accompanying instructions shall specify
the method of use and transmission procedure
for use. Procedures will vary slightly with
the form of authentication and the means of
communication employed.




CHAPTER 7

VISUAL SIGNALING

FACILITIES ABOARD SHIP
Signal Bridge
Relationship to Communication Center

Visual communications constitute an integral
part of the over-all communication effort of the
ship. As such, the signal bridge plays an im-
portant part in the effectiveness of communica-
tions as a function of command. A considerable
portion of the administrative and operational
communication traffic may be transmitted via
visual means to provide more equitable distri-
bution of the workload within the ship. Thebasic
communication doctrine set forth in NWP 16
includes a statement to the effect that visual
signaling is to be used for communications in
preference to radio whenever practicable. This
doctrinal concept is attributable to the facts
that: (1) radio communication facilities are
over-worked both in peace and war, and (2)
radio transmissions are susceptible to enemy
interception and direction finder search.

The communication center of a DD is known
as main radio, radio I, or radio central. The
signal bridge serves as an adjunct to the main
communication station aboard ship, and copies
of all messages received or sentby visual means
are incorporated in the files of this station. A
file of each incoming and outgoing visual mes-
sage is also maintained by the signal bridge.

PHYSICAL LAYOUT

The signal bridge of all ships is located
high in the ship to facilitate communication by
the various visual means available. In our
example, the DD 931 class destroyer, the signal
bridge is physically located on the 02 level, on
the after end of the bridge. (fig. 7-1).

Flag bags are installed on either side of
the after end of the bridge, with halyards running
to the yardarm. In this vicinity are appropriate
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means of communication with other stations
within the ship, such as radio central, pilot-
house, bridge, and CIC. Two 12-inch signal
searchlights are mounted on either side of the
signal bridge, and two additional 12-inch lights
on the 03 level above the pilothouse. Normally,
one will also find a signal shelter with some
sort of desk facility for writing up visual mes-
sages, plus stowage for the various publications
required. This shelter is usually covered so as
to afford a measure of protection from weather.
Message-passing tube facilities are provided
between the signal bridge and radio central. A
signal system is used at both ends to notify
personnel that a message is being passed.

Pilothouse

The infrared (AN/SAT-2) transmitter control
is located on the after bulkheadof the pilothouse.
It is capable of energizing either of the two light
communicating systems (infrared or blinker),
but the two are interlocked so that, although they
employ a common keying system, only one can
operate at a time. This device prevents the
possibility of simultaneous keying of both in-
frared and yardarm blinkers under blackout
conditions.

The anchor and signal lights supply and con-
trol panel, also on the after bulkhead, has an
ON or OFF control for power to the blinker
lights. Inasmuch as this circuit is used for
communications, however, the infrared trans-
mitter control and the associated telegraph
key circuit provide final control.

Anti-Air Warfare Station

The AAW station is located on the 03 level
directly above the pilothouse. Two 12-inch
signal searchlights are located on this level,
one each on the port and starboard bulwarks.
Operating controls for these devices are on the
searchlights, themselves, but the ON-OFF power

H
i
§
¢
H
i
t
i
f
¥

Chaptez

switch
search
two se:
inets, ¢

Rec
red re
and st:
mounti
indeper
is for «

Eac
a type
close 1
directe
limited
code 01

Twr
mitter:
Over tt
On the




stationg
., pilot-
1 signa)
le of the
'h lights
rmally,
‘h some
al mes-
ications
ed soas
veather.
rrovided

itral. A

o notify
d.

*control
sthouse.
wo light
linker),
ugh they
one can
:nts the
Joth in-
Jlackout

ind con-
has an
blinker
sed for
. trans-
legraph

03 level
12-inch
s level,
lwarks.
e on the
F power

: Chapte r

7 - VISUAL SIGNALING

—

SIGNAL SEARCH LIGHT

{0\
A\ /

~ .
~

o =
iz
ol
< <
ad el
W O

FLAG BAG

<

/

PYROTECHNIC
LOCKER

besk—| |

CHARTROOM

PASSAGE

PILOTHOUSE

-

CAPTAIN'S
SEA CABIN

2 |lz
b1
o |load \,
w
o ||loe
< ||l==
i |
w L O
—
\
Y

SIGNAL SEARCH LIGHT

Figure 7-1.-Bridge aorea on DD 931 class destroyer.

switch is located on the bulkhead under the
searchlight mounting bracket. Filters for the
two searchlights normally are stowed in cab-
inets, one on each bulwark abaft the light.

Receptacles for the power supply toan infra-
red receiver are located one each on the port
and starboard bulwarks, under the searchlight
mounting brackets. Each receptacle is wired
independently of the adjacent switch; the latter
is for searchlight control only.

Each of the four 12-inch searchlights has
a type H hood for infrared conversion stowed
close by. Application of this hood provides a
directed source of infrared radiation for possible
limited use in station keeping and directional
code or recognition communication.

Infrared Transmitters

Two T-438/SAT-2 infrared beacon trans-
Witters, each beacon covering 180 °, are mounted
Over the surface search radar antenna platform
On the foremast, one on the port side and one on

the starboard, for full 360° coverage. The two
operating keys are installed on the 02 level,
one each port and starboard, permanently
mounted to the rail at each location.

Infrared Receivers

Six type AN/SAR-4 receivers, which require
a cord connection with ship’s power and four
completely portable type C3 receivers are
furnished for infrared reception. The former
are electronic in design, whereas the latter
operate on the principle of phosphor conversion
of infrared rays to visible wavelengths and can
be used when maximum range is not required.

THE SIGNAL FORCE
Every Man a Lookout
Every man standing watch on the bridge is

required to be a lookout, as well as perform
his other duties. This is particularly true of
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the Signalmen on watch. They must be constantly
vigilant and alert to note any ship or aircraft,
objects in the water, and so forth, in addition
to visual signals. As a matter of pride and
smartness, it should be the objective of the
signal bridge watch to be the first to see and
report everything. It goes without saying that
this must be true of any visual signal. Never
let the situation develop where the officer of
the deck has to call the signal gang on watch to
attention.

Recognition

Recognition of ships and planes, both U.S.
and foreign, is an important part of lookout
duties. Every Signalman should also know mer-
chant ship stack markings, flags of private
steamship lines, and foreign ensigns—all this,
in addition to ready recognition of combatant
ships and aircraft.

Spotters

A good spotter on the signal bridge is ip_
valuable for spotting flaghoist signals on the
ship of the OTC. He may use the long glasg
or he may use the ‘‘big eyes,’’ which are over.
size binoculars mounted ona swivel stand. Whey,
operating in company and performing tacticy)
maneuvers by flaghoist, a spotter may be needeqg
continuously, especially if the flagship of the
OTC is some distance away.

Recorders
For each visual message received, a re-

corder is required to write it down as it is
read by the man on the light. It is customary

- for Signalman strikers to perform the duties of

the recorder. Figure 7-2 is a typical example
of a rough filled-in message blank.

VISUAL MESSAGE
( NAAT o= H3 )
akagied -R- #828382 - FM H3- To NVAAT GRIF BT
T UGS AN D YARD PireT | wiLL
MEET Yo v '¢8 1664R |HoSPITA L PoiNT
ORIGINATOR DATE
PoRT _DIRECTOR, PoRTsMouTH VA| £ MAY 19
USS SH/LoH
. Ag4iZ
INFORMATION OPER SUPR
XMT Ka A/PA/
DTG #8 Q,'¢3¢

Figure 7-2.-Rough copy of visual message.

90

action reé«
doubleche:
pridge. T
to the Si]
signal bri
for the si
time.

TYPES

General Te

In fla;
the signa
associates
terms are

HOIST
pennants
destroyer
meénts inc
single hal

DISPL
more adj

CLOS]
when the
the block

AT T
dipped) v
two-third

HAUL
down wh
the halya

Figur
definition

The )
figure 7-




: ter 7 - VISUAL SIGNALING
p

odure o0 Receipt of Tactical Signal
¢

The normal procedure for carrying out
1s on . rical signals transmitted by flaghoist is as
T e talcl ows: The signal is called out by the spotter
e ove:’ I 1 ihe signal is repeated flag for flag at the
nd. Whe~ dip and recorded in the signal log. The signal
: tactic aln o;ﬁ’cer or Signalman in charge refers to the
::i); n:fec:gg ﬂ:enareports to the OOD ‘‘Signal in the air, sir”’

fouowed by the signal and its meaning; this
ame information is also passed to CIC where
the signal is again decoded. The CIC officer
informs the OOD of the signal, meaning, and

2d, a re. action required. This procedure serves as a
1 as it ig doublecheck on the bridge as well as the signal
ustomary bridge, The reply ‘‘Understood’’ fron'l. the OOD CLOSE UP AT THE DIP
duties of to the signal bridge serves as receipt to the _
L examp]e signal bridge and as authority to acknowledge Figure 7-3.~Flaghoist close up and at the dip.

for the signal as understood at the appropriate

time.

RING
TYPES OF VISUAL COMMUNICATIONS -

Flaghoist Signaling

General Terms

In flaghoist signaling, it is important that TABLING
the signal officer understands general terms
associated with hoisting signals. Some of these
terms are:

HOIST: A hoist consists of the flags and
pennants flown on a special halyard. On a
destroyer type, for example, the basic require- FLY
meénts include ability to fly a 5-flag hoiston a '
single halyard.

DISPLAY: A complete signal, with two or .
more adjacent hoists flying at the same time. TAIL LINE
CLOSE UP: A hoist is termed close up e

when the first flag in the hoist is flush against

HOIST

the block on the yardarm. SHAR HOGK
AT THE DIP: A hoist is at the dip (or
dipped) when it is hoisted and stopped about
two-thirds the way up to the yardarm.
HAULED DOWN: A hoist is said tobe hauled Figure 7-4.~Parts of a signal flag.
down when it has been cleared from sight on
the halyard. Tackline and Signal Flag
Figure 7-3 illustrates two of the above
definitions. The TACKLINE (fig. 7-5), a 6-foot section
. The parts of a signal flag are shown in of halyard with a snap hook on one end and a
figure 7-4. ring on the other.
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%;;' Chapter
2. When, for the needs of a particuly, b o
signal, the instructions order that a tackline be A Co
used. on two
When there are more flags in a signal th same ti
can be made in a single hoist the signal shoy of more
be broken into two or more hoists, the breakg hoists ¢
being made where TACK would normally pe Ordert'
AT eratoe Tarren inserted to avoid ambiguity. izgg 01(') :
Figure 7-5.-Tackline. Reading Flaghoists The heas
" until the
The tackline, transmitted and spoken TACK, The flags of a single hoist are read fromy l.F I:gj
is used: top town. When a signal is too long to fit on the a i
. . . stack or
halyard—when, in other words, itrequires more e
1. To avoid ambiguity. It separates signals flags than can be made into a single hoist—the e
or groups of numerals which, if not separated, signal is continued on another halyard. I thig I
could convey a different meaning from that event the hoists are read from top down ang
intended. : from outboard in, as shown in figure 7-6.
YARD ARM
O)=——-sLock ——
Q S
@
<
5
-~
<
T
w
(o) Answerin
E
Q
a x In tr:
< -
s : hoisted
< < signal).
L T .
£ w ing the
o) O certain
(a ~
X pennant
g the call
3 A flag c
I LIMA ministre
g. signal a
office) !
hoisting
the junic
Executior
2 Wher
stands t
SIGNAL SHIP VISUAL CALL up (subj
When a
means

Figure 7-6.-How to read flaghoist. (Read down ~ outboard hoist first.)
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A complete signal, whether on one hoist or
two or more adjacent hoists flying at the
e time, is called a display. When displays
more han one hoist are raised, the separate
poists are run up one by one in the correct
order. As a general rule, if a signal is too
1ong to be shown completely on three halyards,

o or more displays are made of the signal.
The heading is kept flying on a separate halyard
antil the last hoist of the text is hauled down.

Flags may also be hoisted at the triatic stay,
a line extending from the foremast aft to a
stack or to another mast (fig. 7-7). Such signals
are read from forward aft.

i

Figure 7-7.=The triatic stay.

Answering

In transmitting a flaghoist, flags initially are
hoisted close up (on the ship originating the
signal). Ships addressed acknowledge by hoist-
ing the same signal at the dip, except that
certain small ships may hoist the ANSWER
pennant in lieu of the entire signal. ANS, under
the call sign of the originator, may also be used.
A flag officer or unit commander (or his ad-
ministrative flagship) may answer a flaghoist
signal addressed to him (or his administrative
office) from a ship or unit junior to him by
hoisting ANS at the dip, either alone or under
the junior’s call sign.

Execution

When the ship (or ships) addressed under-
stands the signals, she hoists the signal close
up (subject to the rule of visual responsibility).
When a tactical signal is made close up, it
means that the units concerned are ready to

carry out the intent of he signal. Execution of
the signal is completed when hauled down by the
originator. The unit to whom the message has
been addressed for action (or information) then
follows the motions of the OTC by also executing
(hauling down) the signal and simultaneously
taking the required action in the form of tactical
maneuvering (if such be the case). Exceptions
to this general rule occur when (1) the signal
specifies a time of execution, or execution on
arrival at some specific location, and (2) an
emergency signal is flown. In the latter case,
the signal is executed byalladdressees imme-
diately when understood.

Responsibility

The responsibility of a ship for a flaghoist
signal does not end when the signal has been
acknowledged properly. Under the rule ofvisual
responsibility, each addressee is responsible
for delivery to addressees beyond herself inthe
same generaldirection away from the originator.
To do this, the responsible ship may not hoist a
signal close up (as understood) until she has
determined that those of her sister ships for
whom she is responsible also have received and
understand the meaning of the signal. To il-
lustrate: In a column formation, the ship ahead
is responsible for the ship nextastern. However,
in first hoisting signals atthedip, and in execut-
ing signals, the rule of visual responsibility
does not apply; ships act independently in these
instances.

Note that flag signaling alone automatically
provides for an acknowledgement of the signal
by repeating back the tactical signals sent at
sea.

When a ship is underway in a formation,
flaghoist signaling is reserved primarily for
transmitting collective address signals by the
OTC, and is used only for sending noncollective
address signals in the following instances:

1. Signals directly pertaining to current
operation;

2. Reports requested by the OTC;

3. Emergency signals.

Canceling or Correcting a Signal

In flag signaling, the special pennant NEGAT
as a separate hoist cancels all other signals
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when hoisted on that yardarm. ,If more thanone
signal is flying and only one is to be canceled,
that signal is repeated under NEGAT. Signals
already executed cannot be canceled. In this
instance, a new signal is required to meet the
new situation.

RELAYING

Relay of visual messages is closely allied
with visual responsibility. Signals are relayed
by any ship in a position to help by so doing,
and, whenever practicable, ships which repeat
the OTC’s flaghoist signals must do so on hal-
yards corresponding to those of the OTC.

Relaying signals from the OTC is accom-
plished in the following manner:

1. Signals are relayed at the dip, then
hoisted close up when the shipsaddressed
have acknowledged.

2. The originator is not indicated.

Relay of signals from ships other than the
OTC is as follows:

1. The originating ship hoists 1st SUBSTI-
TUTE, followed by her call sign, thenthe
call sign of the addressee, and the text.
If the identity of the originator will be
evident to all ships within visual com-
munication range, 1st SUBSTITUTE,
followed by originator’s call sign, need
not be hoisted.

2. The relaying ship hoists the signal flag
for flag at the dip.

When signals from individual units to the
OTC are relayed, the call sign of the OTC is
considered understood and therefore is omitted.

When a maneuver alters the relative position
of units and ships in a formation, visual respon-
sibility for relaying signals does not change
until all ships complete the maneuver. Such
a rapidly changing situation requires initiative
and alertness by each and every unit to ensure
prompt and accurate dissemination of visual
signals to all ships.

A ship having visual communication duty for
a nest of ships in port is considered the com-
munication guard for the nest insofar as visual
communications are concerned.

X

ELEMENTS OF SMART FLAG
SIGNALING

Following are some elements of smart flag
signaling.

1. Speed and smoothness in hoisting signal
and making it close up.

2. Accuracy in correctly repeating and in-
terpreting flaghoist message.

3. Hauling down the display quickly and
smoothly without losing it.

4. Use of clean, unfrayed, and untorn flags
and pennants.

FLASHING LIGHT

There are two types of flashing light com-
munication: directional and nondirectional.

Directional transmissions are sent by a
signal searchlight or a multipurpose lamp
pointed and trained directly at the receiving
unit so it will be visible through a limited arc.
Dots and dashes are made by opening and
closing the shutter.

Directional flashing light isthelongest range
visual signaling method. In daylight, it is possi-~
ble for a 24-inch carbon arc light to be read
from a ship so far hull down that only the light
itself can be seen. With the new 12~inch high-~
intensity signal searchlights, small ships are
also able to achieve long-range flashing light
communications. Flashing light communication
is utilized primarily in peacetime. Normal
practice in the Navy, even during peacetime
operations, is to use colored filters or infrared
equipment for night signaling.

Nondirectional signals are transmitted by
yardarm blinker, two small whitelights mounted
near the outer extremities of the yardarm. On
a destroyer-type vessel, these lights usually
are actuated by a telegraph key mounted on the
bridge wing. This type of light communication
has a 360° arc of visibility, affording an effec~
tive way to communicate simultaneously with
several addressees. Although it occasionally
is used underway in company, and only at night,
most frequent usage is in port, where admin-~
istrative traffic addressed to all ships is sent
via yardarm blinker.
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Executive Method

The executive method is used when it is
deSired to execute a signal at a certain instant
. order to ensure that two or more units take
lI:;tion at the same moment. While the executive
;ethod usually is associated only with signals
from Allied Naval Signal Book, it also may be
used for certain other types of messages,

chronization of clocks, for example.

Only abbreviated messages may beused with
the executive method. Normally these messages
do not include date-time group.

Two types of executive method communi-
cations are authorized: IMMEDIATE and DE-
LAYED. In the immediate executive method,
the executive signal is made in the ending of the
Receiving stations are
unable to receipt before the message is executed.
In the delayed method, stations receipt for the
message when received, and the executive signal
is made at a later transmission.

All executive messages carry the prosign
IX immediately before the first BT. The exe-
cutive signal is IX followed by a 5-second dash.
The IX may be repeated a few times while the
operator is awaiting. the command to send the
5-second dash. Receiving stations repeat the
dash as soon as they see it. Theend of the dash
is the instant of execution.

The immediate executive method is used with
directional light only when one ship is addressed.
For transmission to more than one ship, the
delayed executive method with nondirectional
light is used.

Here is an example of the delayed executive
method, directional procedure:

NAAT transmits NRTK transmits

NRTKDE NAAT. . v vv v v v v K
i . flash

BT, .. . flash
TURN. . .t ittt ieeennnns flash
FOUR................... flash

BT, flash
Ko flash

(A pause until NAAT gives theorder to execute.)
NRTKNRTK ..t vvveneennn.. K

IX (May be repeated a fewtimes simultaneously.)

(5-second dash) (simultaneously)
(5-second dash) . flash

If the message is sent by the immediate
executive method, NAAT would transmit: NRTK
DE NAAT IX BT TURN FOUR IMI TURN FOUR
BT IX (5-sec. dash) AR.

The following is an example of the immediate
executive method, nondirectional procedure.
Notice that the text is made twice through,
separated by IML.

M Receiving
OTC transmits M) stations
= (if any) Y
Fm————y transmit
transmit I
ALL ALL (etc.) . ALL ALL (etc.) . K’s until
) all are
answer-
ing.
TX oo ienn X...oo.....
BT.......... BT.....ou...
TURN NINE TURN NINE
TACK. ..... . TACK.......
SPEED ONE SIX. SPEED ONE SIX.
™MI ..o ™L.........
TURN NINE TURN NINE
TACK....... TACK.......
SPEED ONE SIX. SPEED ONE SIX.
BT e v v ve e e BT..........
X (IX) (X)) .... IX({IX X ....
(5-sec. dash), .. (5-sec. dash)...
3.9 00 00000d00 ) S 0000000003
RRRR

Special Procedures
No Response Procedures

The prosign F, transmitted four times before
a call and repeated as necessary, indicates that
the station addressed is not to answer the call
nor receipt for the message. Transmission is
then made twice. If the message is plaindress
or codress, the prosign F is also included in
the transmission instructions.
EXAMPLE:
NBGE transmits a no response, plaindress
message to NBRF.
FFFF FFFF NBRF DE NBGE -F-R-1223562
GR7 BT
PROCEED TO RENDEZVOUS X SOA 27
AUTHORIZED BT IML
(The message is repeated except for AR vice
IMI at the end.)
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Double-Flash Procedure ‘ light, 1
R o e with wi

Double-flash procedure is for use at anchor their nr
when a recorder is not available. A ship called lights,
desiring to use this procedure transmits the point~c
appropriate operating signal (ZJJ). In this that as
procedure, the first flash indicates receipt of a station
word or group; the second flash indicates that It is b
the word or group is recorded and that the commt
receiving station is ready to receive the next with in
word or group. Noi

S blinke;
Steady Dim Light cedure

The special abbreviation OL is used to tell LU
the receiving ship or unit to show a steady dim DA SRR L MRS . Se(.
light. ¥ a station is obviously having difficulty ' éne(::l?;ll
keeping its light trained properly, the receiving ; 6-1
ship or unit may be directed to show a steady LENS ASSEMBLY iEwER “"lens 16- S
dim light as a training mark. Flashes to indi- [ comm

. . for nig
cate receipt must, of course, be brighter, or a .
second light used. w— Ing us
R | 129 ar
Infrared = -: 5 pi De
e LA ASSEMBLY transl’
{10x)

One of the principal characteristicsofinfra- OBJECTIVE e traffic
red is its security advantages. The fact that END FOCUSING be al
this particular equipment can be made highly ot CamLe voice
directional makes it safe and difficult to jam. KNOB e norms
Infrared, like light, trends in straight lines, and incluc
its rays are only slightly bent by refractionas it B INFRARED VIEWER spons
passes through the atmosphere. This desirable of vis
characteristic, however, also imposes a range
limitation to the horizon.

Infrared is absorbed by the atmosphere.

Rain, snow, haze, and fog impose limitations Ar
as they do in the visible region of the spectrum. the us
Infrared will usually penetrate artificial smoke- used
screens and some kinds of fog, however. squax
Although primarily restricted to night opera- and r
tions, infrared can be used also duringdaylight, A
provided the visible region of the spectrum is the «
excluded. maki

Figure 7-8 illustrates infrared equipment eithe
presently installed aboard many Navy ships. sema

Infrared communication takes two basic The
forms: directional and nondirectional. flash

Directional uses the standard signal search- flash
lights with filters, or special purpose equipment. C TYPE H HOOD ON 12 INCH SEARCHLIGHT ship
At a predetermined time, or when alerted by the ’ to in
designated code word via radiotelephone, ships follo
having traffic turn on the point-of-train (POT) Figure 7-8.~Infrared signaling equipment. used
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chapter 7 - VISUAL SIGNALING

1ights locate the ships for whom responsible or
with whom they wish to communicate, and clear
their messages via directional infrared search-
lights, using the directional precedure. (The

oint-of-train light is a steady infrared light
that assists the sender in locating the receiving
gtation and in keeping his light properly trained.
it is turned on only to indicate that a station is
communicating, or is ready to communicate
with infrared equipment.)

Nondirectional uses alarge infrared yardarm
plinker, with nondirectional flashing light pro-
cedure. This procedure is principally for
multiple-address messages.

Security, of course, is of great importance
in communications, particularly during wartime.
security is the primary asset of infrared. NWIP
16-1 states that the relative security of infrared
communication system has the highest priority
for night communications. Instructionsregard-
ing use of this equipment are contained in ACP
129 and also in DNC 5.

Definite periods are usually established for
transmitting and receiving communication
traffic via infrared. At other times, units will
be alerted by a code word transmitted over
voice radio. The officer in tactical command
normally controls use of infrared communication
including guardship assignments. Visual re-
sponsibility is similar to that for other means
of visual communication.

SEMAPHORE

Another adjunct of visual communications is
the use of semaphore flags. The two hand flags
used in this process are about 15 to 18 inches
square, attached to staffs about 22 inches long,
and resemble the naval signal flag OSCAR.

A call by semaphore is made by transmitting
the call sign of the ship or unit called, or by
making the attention sign. It may be answered
either by transmitting the answering sign by
semaphore, or the prosign K by flashing light.
The call for a semaphore message may be by
flashing light. In such a case, it is answered by
flashing light. When answered, the transmitting
ship or unit then uses the abbreviation SEM
to indicate that a semaphore transmission will
follow. Prosigns and operating signals are
used in semaphore but are signaled as groups.

To call by flaghoist, a ship or unit hoists
the call of the addressee(s) above the JULIETT
flag, whose meaning when flown close up is
‘““Have a semaphore message to transmit.’”” To
call all ships and stations within visual range,
JULIETT is hoisted singly. Ships in company
(or other units within visual range) hoist the
call of the transmitting station above ANSWER
at the dip when the above signal is seen. This
call is then made close upwhenready to receive
the message.

Several special characters, are used in con-
nection with semaphore:

1. ANSWERING SIGN is used as an answer
to a call. If necessary, the answering sign may
be preceded by a call sign to denote the station
answered. . ‘

2. ATTENTION SIGN is used as a prelimi-
nary call by semaphore and to establish com-
munications.

3. DIRECTION SIGN is used after the atten-
tion sign toindicate the direction of transmission.

4. FRONT SIGN is used before and after
each prosign, operating signal, word, and code
group.

5. NUMERAL SIGN is used before and after
each group of numerals or group of mixed letters
and numerals in the text which are to be re-
corded and counted as a single group consisting
of letters and digits.

6. SEPARATIVE SIGN is a special char-
acter. It is made by sending the character II
as one group.

7. EXECUTIVE SIGNAL is a special char-
acter in semaphore, made by transmitting
X AR.

The semaphore alphabet and some of the
special characters are shown in figure 7-9.

Other special semaphore procedure includes
the MOVE SIGNS used by a receiving station to
direct the sender to move to a better sending
position. These four, 2-letter groups are: MD,
meaning move down; ML, move to your left as
you face me; MR, move to your right as you
face me; and MU, move up. When the new
fluorescent flags are used, background is not
too important, but with the old type cotton flags
a good background is essential.

When the ship or unit transmitting has com-
pleted sending the message, the receiving ship
receipts (after obtaining any repetitions re-
quired). Receipt for a semaphore message is
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41}

AND
ANSWERING
SIGN

¥ I e
Py
Erers U0

ERROR

SRS

A
J
.

/

0 \

%

FRONT NUMERALS ATTENTION

Figure 7-9.-Semaphore alphabet.

given by either (1) the prosign R by semaphore
or flashing light, or (2) hauling down the answer-
ing hoist.

Semaphore is much faster than flashinglight
for short-distance transmissions indaylightand
may be used to send messages to several ad-
dressees at the same time provided that they
are in suitable position. Because of its speed,
semaphore is better adapted for sending long
messages. Often the OTC will send administra-

tive traffic by this means when steaming in
company at sea. Despite the fact that its useful-
ness is somewhat limited by its short range, it
is even more secure than light or radio. When
radio silence is imposed, semaphore is best
for handling administrative traffic. Increasing
awareness, in the Navy today, of the fact that
electronic silence most probably will be imposed
during wartime operations, has led to a sort of
revival of semaphore. Actually, its importance
never lessened; rather, it had been overlooked
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Chapter 7 -

in the face of many new developments in radio
equipment-
pNC 5 and ACP 129 delineate the procedures

to be followed in the use of semaphore.

USE OF KEY PUBLICATIONS

The Allied Naval Signal Book

Perhaps the most widely used publication
for tactical communications in the Navy is the
Allied Naval Signal Book, ACP 172(A). This
pumication is kept on the signal bridge, as well
as on the bridge, in CIC, and in main radio. It
is necessary that the signal officer be familiar
with the book. All signals in ACP 175(A) are
pased on-the standard set of signal flags (fig.
7-10) which are used in the U.S. Navy and allied
navies. However, radiotelephone transmission
of tactical maneuvering signals from ACP 175(A)
may be employed when flaghoist will not suffice.
In this case, the spoken version of the alpha-
betical and numerical flags and pennants is used.
Figures 7-10 and 7-11 illustrate the spoken
phonetic version of the various flags and pennants
included in ACP 175(A).

The USN Addendum to ACP 175(A) provides
additional basic material that supplements and/
or modifies the basic publication for use by the
U.S. Navy when operating separately from allied
navies. To prevent confusion between the basic
publication and the addendum, the latter is
printed on colored pages.

ACP 129

Visual signaling procedure is contained in
ACP 129, Communication Instructions Visual
Signaling Procedure. Subjects discussed in the
text include message forms, operating signals
and prosigns, visual procedure, group count,
identifications, corrections, verifications and
cancellations, visual responsibility, flashing
light, semaphore, flaghoist, and infrared com-
munication.

The visual procedure prescribed in ACP 129
is followed in all transmissions in military
visual communications. When messages in

commercial form are handled by military sys-
tems, this procedure is employed in calling and
routing

instructions. In communicating with

other than military ships or stations, inter-
national procedure prescribedinH.O. 87isused.

Groups from H.O. 87, Volume I, may supple-
ment groups from ACP175ifmilitary procedure
is followed. When international code is used,
remember that for (1) flaghoist signaling, the
CODE pennant preceding a signal indicates that
the group is taken from H.O. 87, Volume I; and
(2) flashing light or semaphore signaling, the
code group PRB indicates that groups following
are taken from H.O. 87, Volume L.

DNC 27

U.S. Naval Flags and Pennants (DNC 27) is
a source of information on most matters pertain-
ing to flags and pennants. It describes those
used by the Navy, and includes a discussion of
the customs and formalities to be observed in
their use. Emphasis is placed on the ceremonial
aspects of flag display.

H.O. 87

The Hydrographic Office, Department of the
Navy, publishes a volume entitled International
Code of Signals (H.O. 87). Volume I, Visual
and Sound Signaling, 1is, in effect, the visual
signal book of the international merchantmarine.
In other words, it is to the merchant marine
what ACP 175 is to the Navy.

Signals contained in H. O. 87 are setup on a
multilingual basis (English, French, German,
Italian, Japanese, Spanish, and Norwegian) to
facilitate communications among merchant
marine vessels.

When a naval vessel wishes to communicate
with a merchant marine vessel, she is required
to display the CODE pennant in a conspicuous
place andkeep it flying during the entire exchange
of communications.

Groups from the International Code of Signals
may be used alone in military communications,
utilizing either international or military proce-
dure. Military procedure is indicated by call
signs other than international signal letters,
e.g., Vvisual call signs, address groups, etc.
When international signal groups are used with
military procedure, the signal CODE TACK or
PRB TACK, as a'ppropriate, indicates that all
groups following are taken from H.O. 87.
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FLAE | FLAG FLAG
and ) and and
NAME Spoken | Written | NAME Spoken | Written NAME Spoken | Written
ﬂ ALFA A MIKE M YANKEE Y
A M
. BRAVO B E NOVEMBER| N ZULY z
B N
E CHARLIE c 0SCAR 0 ONE 1
c 0
N
DELTA D PAPA P TWO 2
D P
. ECHO E Quesec | Q THREE 3
3 Q
@ FOXTROT F ROMEO R FOUR 4
F R
GOLF 6 u SIERRA S FIVE 5
6 S
] HOTEL H [I TANGO T SIX 6
H T
® INDIA l E UNIFORM | U SEVEN 1
[ v
JULIETT | g VICTOR v EIGHT 8
| v
KILO K E WHISKEY | W NINE 9
W
$+ %
LIMA L XRAY X PN ZERO g
X

Figure 7-10.-Alphabetical and numarical flags.
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" PENNANT PENNANT PENNANT 1
and ) or or
NAME Spoken | Written FLAG Spoken | Written FLAG Spoken | Written
IE, PENNANT | [[. CODE o |CODE or m NEGAT | NEGAT
ONE
, T ANSWER | ANS |
h—-
D "Em’" 02 — P:::ﬁ:T BLACK PREP | PREP
2 HERRLT PREPARATIVE
D Loll| BFE m CORPEN | CORPEN [[I] PORT | PORT
3 THREE
CORPEN PORT
=:= "EF"G'L‘:‘"' p )| oese | oesie > SPEED SPEEDI
4 NETION SPEED I
l:- PE:';:"T p5 E DIV DIV SQUAD | SQUAD
9 DIVISION SQUADRON
— | B | cvcency | eness | I [stassonso| srao
6 EMERGENCY STARBOARD
; PENNANT | w7 B FLOT | FLOT > STATION | STATION
” SEVEN
FLOTILLA STATION
E "EE':::;" p8 = FORMATION | FORM > SUBDIV | SUBDIV
: FORMATION SUBDIVISION
B PENNANT |:- INTER- m]
|
] e | P wien.| ROGATVE | ™ TURN \  TURN
ROGATIVE TURN
PENNANT | SUBSTITUTES
ZERO p
]
> ST | > RO |
1st. SUB ) drd. SUB re.
SUBSTITUTE SUBSTITUTE
.> SECOND FOURTH
2nd. ath.
2nd.|  sUB 4th.|  sup
SUBSTITUTE SUBSTITUTE
Figure 7-11.-Numeral pennants and special flags and pennants.
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ACP 131

Communication Instructions Operating Sig-
nals (ACP 131) is in unclassified allied com-
munication publication containing 3-letter oper-
ating signals commonly called the ‘‘Q’’ and <‘Z’’
codes. The book is divided into two main
sections: decode, consisting of the 3-letter
groups; and encode, consisting of meanings
under subject headings. Operating signals are
discussed in chapter 3.

VISUAL CALL SIGNS, ADDRESS GROUPS
AND PROSIGNS

Uses of Visual Call Signs

ACP 118, an unclassified, nonregistered
publication, contains information on visual call
signs and address groups.

For transmitting groups from authorized
signal books, visual call signs, contained in
ACP 118, are used to—

1. Address ships, units, or commands (pre-
cede the signal).

2. Complete, amplify, or vary the meaning
of a signal (used in conjunction with the signal).

3. Denote or indicate ships, units, or com-
mands (follow the signal).

In addition to the call signs in ACP 118, the
following call signs are authorized for use in
visual communications:

Radio call signs (except radiotelephone).
International call signs.

Tactical call signs.

Collective call signs.

Indefinite call signs.

Task organization call signs.

IS S A

Transmission

In constructing visual calls tobe transmitted
by flaghoist, numerals are expressed by numeral
pennants (except when numeral flags are specif-
ically indicated—special task organization call
signs, for example). Numerals appearing in
visual call signs are written as pl, p2, (pennant
1, pennant 2), and so forth.

When using visual communications other than
flaghoist, call signs are transmitted by inter-
national Morse code or semaphore equivalents.
Call signs (except radiotelephone call signs)

—

used in the text of signals are preceded by the
prosign PT, transmitted as a Morse symbol,
meaning ‘‘Call sign follows.’”” When more than
one such call sign is included in the text, each
is preceded by this prosign.
EXAMPLE:

Cruiser with Hull number 123 is transmitted
aS ...t PT C123.

Type Indicator Assignments

Abbreviated call signs are constructed for
U.S. Navy use in visual communications. These
call signs consistof single-letter type indicators
(according to vessel type), plus numeral pennants
to identify all or part of the assigned hull
number. (Note that the U.S. Naval Vessel Clas-
sifications in the USN Addendum to ACP 118
are not in all cases identical to those listed on
page 2-6 of this ACP.) The following type indi-
cators are used by the U.S. Navy for U.S. and
allied visual communications:

A - Auxiliary type

B - Battleship type

C - Cruiser type

D - Destroyer type

L - Amphibious type

M - Mine warfare type

P - Patrol type

R - Aircraft carrier type

S - Submarine type

Y - Service craft type
To illustrate, the USS Albany (CA 123) would
have the visual (flaghoist) call sign CHARLIE
plp2p3.

In utilizing these type indicators, plus the
hull number of the particular vessel called,
certain digits of the hull number may be omitted
if the addressee is unmistakable. Thus, the
screen commander addressing a flaghoist to a
destroyer, hull number 765, may shorten the
call sign to Dp6p5 provided no other destroyer
in the screen has the same last two numbers in
her hull number. Similarly, Dp5 may be used if
no confusion will result.

International Call Signs

International call signs identify individual
ships or shore radio stations and are assigned
in accordance with international agreement. All
U.S. Navy ship call signs begin with the letter
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—
N and always are 4-letter groups. When used
in visual signaling, international call signs are
then referred to as signal letters. For more
detailed information, see ACP 113 and ACP 147.
XAMPLE:
USS Albany (CA 123). . .International
call. . .NHRF.

Unit Indicator Call Signs

Call signs for organized naval units are
constructed as follows:

Unit indicator Meaning
SUBDIV Subdivision
DIV L This gDivision
SQUAD e Squadron
FLOT < 2 Flotilla

EXAMPLE:

Type indicator. . . . . D (for destroyer)
plus

Unit indicator . . ... SQUAD

plus

Numeral pennant . . . p8
Equals.......... D SQUAD p8

Meaning. ........ Destroyer Squadron 8

To call individual units under a command,
the unit indicator, followed by p@ (pennant zero),
may be used.

Unit .
indicator Pennant Meaning
Individ-
SUBDIV Subdivisio’n) ually
DIv Division { under
.. 9..Each N

SQUAD 4 ac Squadron g my
FLOT Flotilla com-

mand
EXAMPLE:

(DIV pf . . .)Eachdivisionindividually under

my command.

Other publications provide address groups
for division, squadron, and flotilla organizations.
These particular address groups are used when
LST Division 11 and LSU Division 11, both with
visual call sign L DIV plpl, are operatingwithin
visual communication range of each other.
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To form the visual call sign of the com-
mander of an organized flatilla, squadron,
division, or subdivision of ships, the unit indi-
cator is followed by the type indicator.
EXAMPLE:

SQUAD D. . .. .Commander this Destroyer

Squadron.
DIV D p2p2. . . . Commander Destroyer
Division 22.

When, however, single-letter type indicators
precede the unit indicator, the meaning of the
above signal is changed as follows:

D DIV p2p2. ...... Destroyer Division 22.

Numeral Pennant Call Signs

Numeral pennant call signs may be used

"alone or followed by the type indicator and/or

unit indicator. To form commander visual call
signs, collective visual call signs are preceded
by pf. The collective visual call sign of the
command includes the commander thereof and
all subordinate commanders therein. Following
is a partial list of numeral pennant call signs
from ACP 118. That publication should be con-
sulted to obtain detailed information on other
call signs.

Call sign Meaning
pfpfd Commanders under my command
pépl Officer in tactical command
pl . All ships under my tactical
command
p2 All ships
p3 Main body
p4 This line
P5 Screen
pb This task force
p7 This task group
p8 This task unit
P9 This task element
plpl All task group commanders
Plp2 All task unit commanders
EXAMPLES:
All destroyers under my tactical
command . . ....... ... plD
Division commanders under my
command . ............... pOpfDIV
Commander screen . . . . ... ...... pOpP5

Single-letter type indicators may be used
following the numeral pennant call signs.
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P2D. . e e e et All destroyers.

Special Task Organization Call Signs (Flaghoist Only)

The visual call signs given in ACP 118 may
be used in flaghoist communications as short
call signs within a given task organization.
These short call signs always begin with a
numeral flag, followed by numeral pennant(s)
which indicate the number of the task organi-
zation. Type indicators may follow the call
sign. The table of task organization visual call
signs listed in ACP 118 follows.

Call sign Meaning
(Numeral
flag)
] Commander Task Force No.
1 *Commander Task Group No.
2 *Commander Task Unit No,
3 *Commander Task Element No.___
4
5
6 Task Force No,
7 *Task Group No.
8 *Task Unit No.
9 *Task Element No._
*Within own task organization.
EXAMPLES:
(Flag)6p4p5. . . ... ... .. Task Force 45.
(Flag)@p4p5. . . . . ... .. Commander Task

Force 45.
Single-letter type indicators may follow the
special task organization numeral flag call
signs. To illustrate:
(F1ag)6p4p5D (Destroyers of Task Force 45).

Visual Call Signs for Signal Stations,
Ship's Boats, and Merchant Convoys

Visual call signs for Government, shore, and
military signal stations, as well as boat call
assignments, are found in ACP 118. Convoy
visual call signs are found in ACP 148.

Tactical Call Signs

Tactical call signs are constructed from
letter-numeral combinations to form a 4-letter-

e
numeral group. All task organizations are
assigned tactical call signs contained in ACp
112 while other tactical organizations are as-
signed call signs from ACP 110 series. This
type of call sign may be a letter-number’
number-letter, or any other 4-unit combinatijop
thereof. By way of illustration, TF 88 may pe
assigned a collective call J5NX, while the com-
mander call might be C319.

Address Groups

An address group is a 4-letter group as-
signed to represent a command, authority,
activity, or unit. You will remember from
chapter 3 that there are four categories: collec-
tive address groups, conjunctive address groups,
geographic address groups, and address indicat-
ing groups.

To illustrate use of address groups, assume
that USS Turner Joy (DD 951), with COMDESRON
28 embarked, is participating ina trainingexer-
cise. The communication annex to the operation
order includes appendixes listing task organi-
zation call signs, ship calls signs, andadminis-
trative call signs.

In the discussion on tactical call signs, we
depicted the collective and commander call signs
for the task organization set up with CTF 88
as the OTC. From the appendix listing ships’
call signs appears this information:

Ship — Tuwrner Joy

Hull number — DD 951

Radiotelegraph — NENB

Radiotelephone — BALL ROOM

The appendix entitled ‘“‘Admin Call Signs’’
contains the following additional data:

ADMIN COMMAND — DESRON 28

Radiotelegraph Radiotelephone

Collective ASAP GUYS

Commander SPUD DOLL

In this example we demonstrated the ship’s
international call (described as signal letters
when used visually), plus the collective address
group for a naval commander, showing that he
has both a commander and a collective address
group call.

Special Prosigns for Visual Procedure

The prosigns you learned in chapter 3 and 6
are used also in visual communications.
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Certain special prosigns are established for

use only in visual communications:

p—Reduce brilliancy or use smaller light.
This prosign is restricted to flashing light
procedure when the sit