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PREFACE

This training course is written for men of the U. S. Navy and Naval
Reserve who are interested inqualifying for Electronics Technician Third
and Second Class. Combined with the necessary practical experience,
this training course will aid you in preparing for the advancement-
in-rating examination.

The qualifications for advancement are listed inthe Manual of Qualifi-
cations for Advancement in Rating, NavPers 18068-B. Because examina-
tions for advancement in rating are based on these qualifications, you
should refer to them for guidance.

This training course was prepared by the Training Publications Divi-
sion, Naval Personnel Program Support Activity, Washington, D. C., for
the Bureau of Naval Personnel. Technicalassistance was provided by the
Electronics Technician School, Naval Training Center, Great Lakes,
I1linois; Naval Ship Systems Command; and other activities cognizant of
electronic equipments and the duties of Electronics Technicians.

UNITED STATES
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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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READING LIST

NAVY TRAINING COURSES

Basic Electricity, NavPers 10086-A

Basic Elactronics, NavPers 10087-B

Introduction to Electronics, NavPers 10084

Basic Handtools, NavPers 10085-A

Blueprint Reading and Sketching, NavPers 10077-B
Mathematics Vol. 1, NavPers 10069-C
Mathematics Vol. 2, NavPers 10071-A
Mathematics Vol. 3, NavPers 10073

Standard First Aid, NavPers 10081-B

OTHER PUBLICATIONS
Naval Ships Technical Manual, Chapter 9670
USAFI TEXTS

United States Armed Forces Institute (USAFI) courses for additional
reading and study are available through your Educations Services’ Of-
ficer.* The following courses are recommended:

A'188 Introduction to Electronics I
A789 Introduction to Electronics II
C166 Advanced Algebra

C176 Plane Geometry I

Cl77  Plane Geometry II

C188 Trigonometry

*‘‘Members of the United States Armed Forces Reserve components,
when on active duty, are eligible to enrollfor USAFI courses, services,
and materials if the orders calling them to active duty specify a period
of 120 days or more, or if they have been on active duty for a period of
120 days or more, regardless of the time specified on the active duty
orders.”’
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CHAPTER 1

ADVANCEMENT

This training course has been prepared for
men of the Navy and of the Naval Reserve, who
are studying for advancement to the rates of
Electronics Technician 3 and Electronics Tech-
nician 2.

The Electronics Technician qualifications
used as a guide in the preparation of this train-
ing course are those contained in Revision A of
the Manual of Qualifications for Advancementin
Rating, NavPers 18068,

Chapter 2 of this training course contains
information on the Navy 3-M system, records,
and reports as they pertain to the Electronics
Technician. Chapter 3 discusses the operation
and use of the radio interference measuring set,
spectrum analyzer, absorption wavemeter and
echo box. Chapter 4 coversradioreceiving sets
AN/SRR-11, 12, and 13, AN/WRR-2, and AN/
WRR-35.A. This chapter also includes a brief
discussion of SSB converter CU-591A/URR.

Chapters 5 and 6 describe radio transmitters
with special circuits of the AN/SRT-14, 15, and
16, such as antenna tuning and keying circuits
being discussed. A brief discussion of shore-
based transmitters is contained in chapter 6.
Chapter 7 discusses various multicouplers
used by the fleet; the types of switching systems
used for the transfer of equipment control, an-
tenna selections, and radar information distribu-
tion.

Chapter 8 presents teletype terminal equip-
ment and facsimile equipment used throughout
the Navy. The basic principles of communica-
tions multiplexing are presented in chapter 9
along with a discussion of telegraph terminal
set AN/UCC-1(V). Electronic Aids to Naviga-
tion are presented in chapter 10 and 11, using
the TACAN system AN/SRN-6, radio direction
finder equipment AN/URD-4, and LORAN re-
ceiving set AN/UPN-12asrepresentative equip-
ments, Radar iscoveredinchapter 12 and radar
repeaters are discussed in chapter 13. Spzcial

purpose equipment, such as electronic counter-
measures, inertial navigation, and satellite
communication equipment is presented in chap-
ter 14. Chapter 15 is devoted entirely to Satel-
lite Navigation which covers the overall Navy
Satellite Navigation System andthe AN/SRN-9as
the representative equipment.

The remainder of this chapter gives informa-
tion on the enlisted rating structure, the Elec-
tronics Technician rating, requirements and
procedures for advancement inrating, and refer-
ences that will help you in working for advance-
ment and in performing your duties as an Elec-
tronics Technician. Therefore, it is strongly
recommended that you study this chapter care-
fully before beginning intensive study of the re-
mainder of this training course.

Throughout this training course, the term
‘“cycle,’” or ‘‘cycles per second,’’ or the abbre-
viation CPS is used to express electrical fre-
quency in cycles per second. Recently, in
effecting world-wide standardization of various
units of measurement, the term ‘‘Hertz’’ ab-
breviated H;) has been adopted to express cycles
per second and will be used in later revisions
of this training course.

THE ENLISTED RATING STRUCTURE

The two main types of ratings in the present
enlisted rating structure, are general ratings
and service ratings.

GENERAL RATINGS identify broad occupa-
tional fields of related duties and functions.
Some general ratings include service ratings;
others do not. Both Regular Navy and Naval Re-
serve personnel may hold general ratings.

SERVICE RATINGS identify subdivisions or
specialties within a general rating. Although
service ratings can exist at any petty officer
level, they are most common at the PO3 and
PO2 levels. Both Regular Navy and Naval Re-
serve personnel may hold service ratings.
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THE ELECTRONICS TECHNICIAN RATING

Electronics Technicians maintain, repair,
calibrate, tune, and adjust electronic devices and
equipment. Electronics Technician ratings are
included in the personnel allowance for practi-
cally all Navy ships including repair ships and
tenders. The rating was establishedin 1948, and
includes service ratings ETR (radar) and ETN

(communications) at petty officer 3 & 2 levels.

For advancement to ET1, the candidate must be
qualified in both service ratings. Enlisted
classification codes for the rating are listed in
the Manual of Navy Enlisted Classifications,
NavPers 15105 (revised). Classification codes
identify men with special training and/or quali-
fications on equipments such as special radars,
AEW systems, automatic landing systems, com-
munications security devices equipment, inertial
navigation equipment, ground controlled ap-
proach systems, TACAN systems and electronic
standards equipment.

ADVANCEMENT IN RATING

Some of the rewards of advancement in rat-
ing are easy to see. You get more pay. Your
job assignments become more interesting and
more challenging. Youareregarded withgreater
respect by officers and enlisted personnel. You
enjoy the satisfaction of getting ahead in your
chosen Navy career.

But the advantages of advancing inratingare
not yours alone. The Navy also profits, Highly
trained personnel are essential to the function-
ing of the Navy. By eachadvancementin rating,
you increase your value to the Navyintwo ways.
First, you become more valuable as a specialist
in your own rating. And second, you become
more valuable as a person who can train others
and thus make far-reaching contributions to the
entire Navy.

HOW TO QUALIFY FOR ADVANCEMENT

What must you do to qualify for advancement
in rating? The requirements may change from
timé to time, but usually you must:

1. Have a certain amount of time in your
present grade.

2. Complete the required military and oc-
cupational training courses,

3. Demonstrate your ability to perform all
the PRACTICAL requirements for advancement
by completing the Record of Practical Factors,

NavPers 1414/1. In some cases the Record of
Practical Factors may contain the old form num-
ber, NavPers 760.

4. Be recommended by your commanding
officer, after the petty officers and officers
supervising your work have indicated that they
consider you capable of performing the duties of
the next higher rate.

5. Demonstrate your KNOWLEDGE by pass-
ing a written examinationon (a) military require-
ments and (b) occupational qualifications.

Some of these general requirements may be
modified in certain ways. Figure 1-1 gives a
more detailed view of the requirements for ad-
vancement of active duty personnel; figure 1-2
gives this information for inactive duty person-
nel.

Remember that the requirements for ad-
vancement can change. Check withyour division
officer or training officer to be sure that you
know the most recent requirements.

Advancement inrating is not automatic. After
you have met all the requirements, you are
ELIGIBLE for advancement, You will actually
be advanced in rating only if you meet all the
requirements (including making a high enough
score on the written examination) and if the
quotas for your rating permit your advancement,

HOW TO PREPARE FOR ADVANCEMENT

What must you do to prepare for advance-
ment in rating? You must study the qualifica-
tions for advancement, work on the practical
factors, study the required Navy Training
Courses, and study other material that is re-
quired for advancement in your rating. Topre-~
pare for advancement, you will need to be
familiar with (1) the Quals Manual, (2) the Record
of Practical Factors, NavPers 1414/1, (3) a Nav-
Pers publication called Training Publications for
Advancement in Rating, NavPers 10052, and (4)

applicable Navy Training Courses. The following
sections describe them and give you some prac-
tical suggestions on how to use them in prepar-
ing for advancement,

The Quals Manual

The Manual of Qualifications for Advance-
ment in Rating, NavPers 18068 B (with changes),
gives the minimum requirements for advance-
ment to each rate within each rating. This
manual is usually called the ‘‘Quals Manual,”’
and the qualifications themselves are often called
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ACTIVE DUTY ADVANCEMENT REQUIREMENTS

= 43 E4 113]
REQUIREMENTS * | E1 to 2 [E2 to E3 #,l 534 #tfo ES | toE6 tE610ET7 [t E7 to EB|t EB to E9
4 mos. 36 mos. | 36 mos.| 24 mos.
service— os E-6. | asE-7.  asE-8.
or 8 vears | 80f11 | 100f 13
SERVICE comple- 6 mos. | 6 mos. |12 mos. | 24 mos. tztol years | years
tion of | as E-2. | 0s E-3. | as E-4. | os E-5. el total total
recruit ! 1s.te service | service
training. service. | must be | must be
enlisted. | enlisted.
Class A Class B
Recruit for PR3, for AGC
POl Training. D13, PT3. MuC,
AME 3, MNC.
HM 3
Locally
PRACTICAL  |prepared Records of Practical Factors, NavPers 1414/1, must be
FACTORS check- completed for E-3 and all PO advancements.
offs.
Specified ratings must complete
PERFORMANCE applicable performance tests be-
TEST fore taking examinations.
IE"E‘;LSJIEU?AAN(E :I:e:s::pl:zv(igg Counts toward performance factor credit in ad-
EVALUATION advancement. e
Locally ! . . .
See Navy-wide examinations required Novy-wide
e d y. ’
EXAMINATIONS p:?:;’: below. | for all PO advancements. selection board.

NAVY TRAINING
COURSE (INCLUD-
ING MILITARY
REQUIREMENTS)

Required for E-3 and all PO advancements
unless waived because of school comple-
tion, but need not be repeated if identical
course has already been completed. See
NavPers 10052 (current edition).

Correspondence
courses and
recommended
reading. See
NavPers 10052
{current edition).

AUTHORIZATION

Commanding
Officer

U.S. Naval Examining
Center

Bureau of Naval Personnel

* All advancements require commanding officer's recommendation .
t 1 year obligated service required for E-5 and E-6; 2 years for E-6, E-7, E-8 and E-9.
# Military leadership exam required for E-4 and E-5.
** For E-2 to E-3, NAVEXAMCEN exams or locally prepared tests may be used.

Figure 1-1.—Active duty advancement requirements.
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INACTIVE DUTY ADVANCEMENT REQUIREMENTS

REQUIREMENTS *

E1 toE2|E210 E3[E3 to E4[EA 10 ES|ESto E6|E6 to E7| EB E9

TOTAL

TIME 4 mos.| 6 mos. |15 mas. (18 mos. |24 mas. |36 mos. | 36 mas. |24 mas.
IN

GRADE

TOTAL

TRAINING 14 days |14 days |14 days 14 days | 28 days |42 days |42 days |28 days
DUTY IN

GRADE t

PERFORMANCE Specified ratings must complete applicoble
TESTS perfarmance tests befare taking exami-

natian.
DRILL

PARTICIPATION

Satisfactary participation as @ member of a drill unit.

PRACTICAL FACTORS
(INCLUDING MILITARY
REQUIREMENTS)

Recard of Practical Factors, NavPers 1414/1, must be completed
for all advancements.

NAVY TRAINING
COURSE (INCLUDING
MILITARY REQUIRE-
MENTS)

Completian af applicable caurse or courses must be entered
in service recard.

Standard Standard Exam,
Exam Standard Exam Selection Board.
EXAMINATION :iandard or required for all PO | Also pass Mil.
xam Rating Advancements. Leadership
Training. Exam for E-4
and E-5.
AUTHORIZATION Commanding U.S. Naval Exomining | Bureau of Naval
Officer Center Personnel

* Recommendatian by commanding aofficer required for all advancements.
1 Active duty periads may be substituted far training duty.

Figure 1-2.—Inactive duty advancement requirements.
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‘‘quals.’”’ The qualifications are of two general
types: (1) military requirements, and (2) oc-
cupational qualifications,

MILITARY REQUIREMENTS apply toall rat-
ings rather than to any one particular rating.
Military requirements for advancement to third
class and second class petty officer rates deal
with military conduct, naval organization, mili-
tary justice, security, watch standing, and other
subjects which are required of petty officers in
all ratings.

OCCUPATIONAL QUALIFICATIONS are re-
quirements that are directly related to the work
of each rating.

Both the military requirements and the occu-
pational qualifications are divided into subject
matter groups; then, within each subject matter
group, they are divided into PRACTICAL FAC-
TORS and KNOWLEDGE FACTORS. Practical
factors are things you must be able to DO.

| Knowledge factors are things you must KNOW
' in order to perform the duties of your rating.

In most subject matter areas, you will find
both practical factor andknowledge factor quali-
fications. In some subject matter areas, you
may find only practical factors or knowledge
factors. It is important to remember thatthere
are some knowledge aspects toall practical fac-
tors, and some practical aspects to most knowl-
edge factors. Therefore, even if the Quals Man-
ual indicates that there are noknowledge factors
for a given subject matter area, you may still

. expect to find examination questions dealing with

the knowledge aspects of the practical factors
listed in that subject matter area.

In summary, then, the written examination
for advancementinrating may contain questions
relating to the practicalfactorsandto the knowl-
edge factors of both the military requirements
and the professional qualifications. If you are
working for advancement to second class, re-
member that you may be examined onthirdclass

- qualifications as well as on second class qualifi-

cations,

You are required to pass a Navy-wide mili-
tary/leadership examination for E-4 or E-5, as
appropriate, before participating in the occupa-
tional examinations. The military/leadership

.~ examinations for bothlevelsaregivenquarterly.

Candidates are required to pass the applicable
military/leadership examination only once.
Each of these examinations consists of 100 ques-
tions based on information contained in the
Manual of Qualifications for Advancement inRat-

ing, NavPers 18068-B and Training Publications
for Advancement in Rating, NavPers 10052.

The Navy-wide occupational examination for
pay grades E-4 and E-5 will contain 150 ques-
tions relatedto occupational areas of your rating.

The Quals Manual is kept current by means
of changes. The occupational qualifications for
your rating which are covered in this training
course were current at the time the course was
printed. By the time you are studying this
course, however, the quals for your rating may
have been changed. Never trust any set of quals
until you have checked it against an UP-TO-DATE
copy in the Quals Manual.

Record of Practical Factors.

Before you can take the servicewide examina-
tion for advancement in rating, there mustbe an
entry in your service record to show that you
have qualified in the practical factors of both the
military requirements and the occupational
qualifications. A special form known as the
RECORD OF PRACTICAL FACTORS, NavPers
1414/1 is used to keepa record of your practical
factor qualifications. This form isavailable for
each rating. Theform listsall practical factors,
both military and occupational. As you demon-
strate your ability to perform each practical
factor, appropriate entriesare made inthe DATE
and INITIALS columns.

Changes are made periodically tothe Manual
of Qualifications for Advancement inRating, and
revised forms of NavPers 1414/1 are provided
when necessary. Extra space is allowed on the
Record of Practical Factors for entering addi-
tional practical factors as they are published in
changes to the Quals Manual. The Record of
Practical Factors also provides space for re-
cording demonstrated proficiency in skills which
are within the general scope of the rating but
which are not identified as minimum qualifica-
tions for advancement.

If you are transferred before you qualify in
all practical factors, the NavPers 1414/1 form
should be forwarded with your servicerecordto
your next duty station. You can save yourself a
lot of trouble by making sure that this form is
actually inserted in your service record before
you are ‘transferred. If the form is not in your
service record, you may be required to start
all over again and requalify in the practicalfac-
tors which have already been checked off.
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NavPers 10052

Training Publications for Advancement in

Rating. NavPers 10052 (revised), is a veryim-
portant publication for anyone preparing for ad-
vancement in rating, This bibliography lists
required and recommended Navy Training
Courses and other reference materialtobe used
by personnel working for advancement in rating.
NavPers 10052 is revised and issued once each
year by the Bureau of Naval Personnel. Each
revised edition is identified by a letter following
the NavPers number. When using this publica-
tion, be SURE that you have the most recent
edition,

If extensive changes in qualifications occur
in any rating between the annual revisions of
NavPers 10052, a supplementary list of study
material may be issued in the form of a BuPers
Notice. When you are preparing for advance-
ment, check to see whether changes have been
made in the qualifications for your rating. If
changes have been made, see if a BuPers Notice
has been issued to supplement NavPers 10052
for your rating.

The required and recommended references
are listed by rate level in NavPers 10052. If
you are working for advancement to third class,
study the material that is listed for third class.
If you are working for advancement to second
class, study the materialthatislisted for second
class; but remember that you are also respon-
sible for the references listed at the thirdclass
level.,

In using NavPers 10052, you will notice that
some Navy Training Courses are marked with
an asterisk (*). Any course marked in this way
is MANDATORY—that is, it must be completed
at the indicated rate level before you can be
eligible to take the servicewide examination for
advancement in rating. Each mandatory course
may be completed by (1) passing the appropriate
enlisted correspondence course that is basedon
the mandatory training course; (2) passing
locally prepared tests based on the informa-
tion given in the training course; or (3)
successfully completing an appropriate Class A
course,

Do not overlook the section of NavPers 10052
which liststhe requiredand recommended refer-
ences relating to the military requirements for
advancement., Personnel of ALL ratings must
complete the mandatory military requirements
training course for the appropriate rate level be-
fore they can be eligible to advance in rating.

The references in NavPers 10052 which are
recommended but not mandatory should also be
studied carefully. ALLreferences listedin Nav-
Pers 10052 may be used as source material for
the written examinations, atthe appropriate rate
levels.

Navy Training Courses

There are two general types of Navy Train-
ing Courses. RATING COURSES (such as this
one) are prepared for most enlisted ratings. A
rating training course gives information that is
directly related to the occupational qualifications
of ONE rating. SUBJECT MATTER COURSES
or BASIC COURSES give information that ap-
plies to more than one rating.

Navy Training Courses are revised fromtime
to time to keep them up todate technically. The
revision of a Navy Training Course is identified
by a letter following the NavPers number. You
can tell whether any particular copy of a Navy
Training Course is the latest edition by check-
ing the NavPers number and the letter following
this number in the most recent edition of List
of Training Manuals and Correspondence
Courses, NavPers 10061. (NavPers 10061 is
actually a catalog that lists all current training
courses and correspondence courses; you will
find this catalog useful in planning your study
program.)

Navy Training Courses are designed to help
you prepare for advancement in rating. The fol-
lowing suggestions may help youto make the best
use of this course and other Navy training publi-
cations when you are preparing for advancement
in rating.

1. Study the military requirements and the
occupational qualifications for your rating before
you study the training course, and refer to the
quals frequently as you study. Remember, you
are studying the training course primarily in
order to meet these quals.

2. Set up a regular study plan, It will
probably be easier for you to sticktoa schedule
if you can plan to study at the same time each
day. If possible, schedule your studying for a
time of day when you will not have too many in-
terruptions or distractions.

3. Before you begin to study any part of the
training course intensively, become familiar
with the entire book. Read the preface and the
table of contents. Checkthroughthe index. Look
at the appendixes. Thumb throughthe book with-
out any particular plan, looking at the
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illustrations and reading bits here and there as
you see things that interest you.

4, Look at the training course in more de-
tail, to see howitisorganized. Look at the table
of contents again. Then, chapter by chapter,
read the introduction, the headings, andthe sub-
headings. This will give you a pretty clear pic-
ture of the scope and content of the book. As you
look through the book in this way, ask yourself
some questions: What do I need to learn about
this? What do I already know about this? How
is this information related to information given
in other chapters? How is this information re-
lated to the qualifications for advancement in
rating?

5. When you have a general idea of what
is in the training course andhowitis organized,
fill in the details by intensive study. In each
study period, try to cover a complete unit—it
may be a chapter, a section of a chapter, or a
subsection. The amount of material that youcan
cover at one time will vary. If you know the sub-
ject well, or if the material is easy, you can
cover quite a lot at one time. Difficult or un-
familiar material will require more study time.

6. In studying any one unit—chapter, sec-
tion, or subsection—write down the questions
that occur to you. Many people find it helpful
to make a written outline of the unit as they study,
or at least to write down the most important
ideas.

7. As you study, relate the information in
the training course to the knowledge youalready
have. When you read about a process, a skill,
or a situation, try to see how this information
ties in with your own past experience.

8. When you have finished studying a unit,
take time out to see what you have learned. Look
back over your notes and questions. Maybe some
of your questions have been answered, but per-
haps you still have some that are not answered,
Without looking at the training course, write down
the main ideas that you have gotten from study-
ing this unit, Don’t just quote the book. If you
can’t give these ideas in your own words, the
chances are that you have not really mastered
the information,

9. Use Enlisted Correspondence Courses
whenever you can, The correspondence courses
are based on Navy Training Courses or onother
appropriate texts. As mentioned before, com-
pletinn of a mandatory Navy Training Course can
be accomplished by passing an Enlisted Corres-
pondence Course based on the Navy Training
Course. You will probably find it helpful to take

other correspondence courses, as well as those
based on mandatory training courses. Taking
a correspondence course helps you to master
the information given in the training course, and
also helps you see how much you have learned.

10. Think of your future as you study Navy
Training Courses. Youare working for advance-
ment to third class or second class right now,
but someday you will be working toward higher
rates. Anything extra that you can learn now
will help you both now and later.

SOURCES OF INFORMATION

Besides training courses, NavPers 10052
lists official publications on which you may be
examined. You shouldnot only study the sections
required, but should become as familiar as pos-
sible with all publications you use.

One of the most useful things you can learn
about a subject is how to find out more about it.
No single publication can give you all the infor-
mation you need to perform the duties of your
rating. You should learn where to look for ac-
curate, authoritative, up-to-date information on
all subjects related to the military requirements
for advancement and the occupational qualifica-
tions of your rating.

PUBLICATIONS YOU SHOULD KNOW

Electronic technical publications include
various handbooks, bulletins, and manuals pub-
lished and distributed by the Ship Systems Com-
mand, and manufacturers’ technical manuals.
The Requisitioning Guide and Index of Forms
and Publications, NavSandA 2002, furnishes a
complete list of NavShips technical publications
along with instruction for ordering copies.

One bulletin of great importance to the ET is
Electronics Information Bulletin (EIB}, NavShips
0967-001-3(---), published bi-weekly for naval
electronics activities. A complete file of these
bulletins should be maintained.

This bulletin lists field changes and correc-
tions that must be made in instructionbooks and
other publications that are used in the mainte-
nance of electronic equipment. It also lists elec-
tronics publications that become available, and
gives valuable suggestions, from case histories,
for servicing electronic equipment.

The recently revised Electronics Installation
and Maintenance Book (EIMB) furnishes data
applying to all types of electronics equipment
including the theory of operation of ba sic
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electronic circuits. The EIMB is organized and
issued as 12 separate handbooks, each with its
own NavShips number. A complete listing of all
handbooks, stock numbers, and most recent
changes can be found in current issues of the
EIB.

Another NavShips publication of importance
to the ET is the Naval Ships Technical Manual,
NavShips 250-000. This manual is the basic
doctrine publication of the Naval Ship Systems
Command. Chapter 9670 (formerly chap. 67) is
of particular importance to the ET and should
be a part of the ET library.

The Naval Ship Systems Command Technical

News is a monthly publication which contains
interesting and useful articles on all aspects
of shipboard engineering. Thismagazineis par-
ticularly useful because it presents information
which supplements and clarifies information
contained in the Naval Ships Technical Manual

any publication that is subject to change or re-
vision, be sure that you have the latest edition.
When using any publication that is kept current
by means of changes, be sure you have a copy
in which all official changes have been made.
Studying canceled or obsolete information will
not help you to do your work or to advance in
rating; it is likely to be a waste of time and may
even be seriously misleading.

TRAINING FILMS

Training films available to naval personnel
are a valuable source of supplementary informa-
tion on m2ny technical subjects. A selected list
of training films that may be useful to you is
given in AppendixIof this training course. Other
films that mey be of interest are listed in the
United States Navy Film Catalog, NavWeps 10-1-

and because it presents information on new de-
velopments.

The manufacturers’ technical manuals that
are furnished with most electronic equipment
are valuable sources of information on opera-
tion, maintenance and repair. The manu-
facturers’ technical manualsthat deal with Naval
Ship Systems Command equipment are usually
given NavShips numbers,

Some publications are subject to change or
revision from time to time—some at regular
intervals, others as the needarises. When using

777. This catalog, published in 1966, supersedes
three earlier publications: the former catalog
with the same title but numbered NP 10000-A;
the Supplement, NavWeps 10-1772; and the Navy
Classified Film Catalog, NavPers 10001-A.,

As you know, procedures sometimes change
rapidly., Thus some film become obsolete
rapidly. If a filmisobsolete only in part, it may
still have sections that are useful, but it is im-
portant to note procedures that have changed.
If there is any doubt, verify current procedures
by looking them up in EIMB, EIB, Naval Ships
Technical Manual, or other applicable sources.




Maintenance, as defined by the Naval Ships

naterial in, or restoring it to, a serviceable
rondition, Its phases include servicing, repair,
nodification, modernization, overhaul, andtest-
ng.

PREVENTIVE MAINTENANCE

Preventive or scheduled maintenance is de-
ined as those measures taken periodically to
ichieve maximum efficiency in performance,
0 ensure continuity of service, toreduce major
)reakdowns, and to lengthen the useful life of
he equipment or system. This form of main-
enance consists principally of cleaning, lubri-
s:ation, and periodic tests aimed at discovering
tonditions which, if not corrected may lead to
nalfunctions,

To realize optimum results from the regular
unctional tests, a careful record of the per-
ormance data on each equipment must be kept.
Fhe value of these records may be demon-
itrated in a number of ways. Comparison of
ata taken on a particular equipment at dif-
erent times may reveal slow, progressive
Irifts that may be too small to show up sig-
iificantly in any one test. While the week-to-
veek changes may be slight, they should be
ollowed carefully so that necessary replace-
nents or repairs may be effected before the
nargin of performance limits is reached. Any
narked variations should be regarded as ab-
ormal, and should be investigated immediately.
\nother advantage in keeping systematic rec-
irds of performance and servicing data is that
naintenance personnel develop a more rapid
Fmﬂiarization with the equipment involved.

he accumulated experience contained in the
‘ecords serves as a guide to swift and accu-
ate troubleshooting.

ICechnical Manual, is the function of retaining

CHAPTER 2

MAINTENANCE

THE 3-M SYSTEM

The Navy Maintenance and Material Manage-
ment (3-M) System has been implemented inthe
Navy as an answer to the ever-present problem
of maintaining a high degree of material readi-
ness. Although the (3-M) System is designed to
improve the degree of readiness, its effective-
ness and reliability are dependent upon you, the
individual. Theaccuracy with whichyouperform
your work, along with the neat and complete
recording of required data on the prescribed
forms, is one of the keys tothedegree of readi-
ness of your ship and therefore is a reflection
of your success as a petty officer.

The two basic elements of the 3-M System
are the Planned Maintenance System (PMS) and
the Maintenance Data Collection System (MDCS).
The Planned Maintenance System provides a
uniform system of planned preventive mainte-
nance. The Maintenance Data Collection Sys-
tem provides a means of collecting necessary
maintenance and supply data, in a form suitable
for rapid machine processing. A Man-hour
Accounting System is used aboard repair ships
and tenders in conjunction with the Maintenance
Data Collection System.

Preventive maintenance should not be con-
fused with corrective maintenance. Preventive
maintenance is a scheduled check on select
parts of a piece of equipment. Corrective
maintenance is the repair of equipment.

As a third or second class ET, you will be
concerned with both the Planned Maintenance
System (PMS) and certain portions of the
Maintenance Data Collection System (MDCS) as
discussed in this chapter.

THE PLANNED MAINTENANCE SYSTEM

Planned maintenance reduces casualties and
saves the cost of major repairs. The PMS is
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designed to define the minimum planned mainte-
nance required, to schedule and control per-
formance, to describe the methods and tools
to be used, and to aid in the prevention and
detection of impending casualties.

In establishing minimum planned mainte-
nance requirements for each piece of equip-
ment, the Naval Ships Technical Manual, manu-
facturers’ technical manuals, and applicable
drawings are critically reviewed. Iftheplanned
maintenance requirements are found to be un-
realistic or unclear, they are modified or com-
pletely revised before being incorporated into
the PMS,

It is possible that the planned maintenance
prescribed in the PMS may conflict with that
prescribed in other documents such as the
Naval Ships Technical Manual. Should this
happen, it must be remembered that the PMS
supersedes and takes precedence over exist-
ing requirements set forth in various technical
publications inso/far as preventive maintenance
is concerned.

The Planned Maintenance
System Manual

A master Planned Maintenance System Man-
ual is tailored to each department of a specific
ship. It contains the minimum planned main-
tenance requirements for each maintainable
component installed in that particular depart-
ment., The department Master Manuals are
normally kept in the department offices and
are primarily used by the department heads
in planning and scheduling the maintenance
requirements in their departments.

The departmental Master Manual contains
a section for each division or maintenance
group within the department. Each divisional
section contains a table of contents and a
Maintenance Index Page (MIP) for each sys-
tem, subsystem, or component involved.

Applicable portions of the PMS Manual
(referred to as Space Manuals) are kept in
the working space for the equipment involved
and serve as a ready reference to the planned
maintenance required. Each MIP contains a
brief description of the maintenance require-
ments and the frequency with which mainte-
nance is to be effected. The frequency code
is: D—daily, W—weekly, M-—monthly, Q—quar-
terly, S—semiannually, A—annually, C—over-
haul cycle, and R—situation requirement. The
frequency codes for the daily, weekly, monthly,
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quarterly, semiannual, and annual planned main-
tenance actions are self-explanatory. Certain
planned maintenance actionsare performed once
each operational cycle between shipyard over-
hauls, during a specified quarter of the cycle,
and are designated by the code C. The code
R is used to identify those planned maintenance
actions which are to be performed prior to
getting underway, after a specified number of
hours of operation, or to meet other require-
ments that only arise during a specific situa-
tion (prior to overhaul, for example).

Figure 2-1 shows a Maintenance Index Page
(MIP) taken from a typical PMS Manual. In-
formation to be found on the MIP includes the
system or component involved, a shortdescrip-
tion of each maintenance requirement, the main-
tenance frequency code plus a consecutive num-
ber starting with ‘“1’’ for each frequency code
assigned, the rate or rates recommended to
perform the maintenance, the average time re-
quired to perform the maintenance, and related
maintenance requirements. The related main-
tenance listed is additional planned maintenance
which can be completed prior to, in conjunction
with, or immediately after the scheduled main-
tenance.

Because shipboard application of the PMS
will vary slightly from one ship to another, the
information found on the MIPs regarding rates
recommended to perform the maintenance and
the average time required for the task re-
quires certain clarification. The maintenance
taska are actually performed by personnel
available and capable, regardless of what rate
is listed on the MIP. The average time re-
quired, as listed on the MIP, does not take
into account the time required to assemble
the necessary tools and materials nor the time
required to clean the area andputaway the tools
at the end of the task.

SCHEDULING OF PLANNED MAINTE-
NANCE.—For each division or maintenance
group, a cycle schedule which provides a visual
display of the planned maintenance requirements
(based on the operational cycle of the ship
between shipyard overhauls) is displayed in the
departmental office. The information to be
found on the cycle schedule (fig. 2-2), for any
particular division or maintenance group in-
cludes the MIP number (column 1) from the
PMS Manual, a listing of all the equipment
within that particular group for which planned
maintenance is required, and the specific quarter




Chapter 2—-MAINTENANCE

System, Subsystem, or Component

AN/USM -105A, 105V

NAVSHIPS 93658(A)

Reference Publicotions

Oscilloscope
Bereeu Cord
C 1 Mo, Maintenance Requirement ':‘: “.;"". "“':‘ Retonnd
CT |290ATG2| 85 [BA38 1, Clean air filter. W-1 ETSN 0.1 None
cT [290ATG2| 85 [BA39|M| 1, Verify speed of blower motor. M-1 ETSN 0.1 None
CT [290ATG2|85 BA40|Q|1. Clean and inspect. Q-1 ETSK | 0.4 Q-2
2. Lubricate the blower motor.
CT R9OATG2 |85 BA4L 1. Test operation. Q-2 ET3 0.4 None
CT P9OATG2 |85 BA42|S |1, Inventory accessories. s-1 EISN | 0.2 Q-2
2. Test operation.
3, Deliver oscilloscope to calibration
activity.
These maintenance cards were prepared
for this equipment in which the
following field changes have been
accomplished: 1
0f these, the following field changes
affect the maintenance actions: none
New maintenance requirement cards and
maintenance index pages will be made
available as future field changes are
accomplished that affect the
prescribed planned maintenance.
MAINTENANCE INDEX PAGE BUREAU PAGE CONTROL NUMBER  T-3/2-85

OPNAY FORM 4700-3 (4-54)

Figure 2-1.—Maintenance Index Page.
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W SCHEDULE AS INDICATEC
Qs QUARTER AFTER OVERMAUL
EQUIP MAINTENANCE GROUP 1 2 3 4 EACH
PAGE 5 6 7 8 QUARTER
9 10 11 12
COMMUNICATIONS
(1) [compoNEnT
C-1 | AN/URR-35A M1
C-2 | TED M-1
C-3 | AM/1365-URT M-1
C-11 | AN/WRR=2 S-1 S-1_ | M-1, Q-1
C-12 | MAY-1 S=1 S=1

CYCLE SCHEDULE OPNAV FORM %700-4 [4-68)0107 - 766 - 4000

C. 40996

Figure 2-2.~Cycle schedule.

in which the semiannual, annual, and over-
haul cycle planned maintenance actions are
to be performed. The cycle schedule also
lists the quarterly and the situation require-
ment planned maintenance actions which must
be scheduled, as well as the monthly planned
maintenance requirements.

The cycle schedule is used by the depart-
ment head, in conjunction with his division
officers and leading petty officers, to make
out the quarterly planned maintenance sched-
ule. The quarterly schedule (fig. 2-3) dis-
played adjacent to the cycle schedule in a
holder known as the maintenance control board,
gives a visual display of the ship’s deploy-
ment schedule and the planned maintenance
to be performed during that particular quar-
ter,
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98.1172

The quarterly schedule hasthirteen columns,
one for each week in the quarter, forthe sched-
uling of maintenance throughout the 3-month
period.

At the end of each week, the leading petty
officer of the division or maintenance group
will update the quarterly schedule by crossing
out (with an X) the preventive maintenance per-
formed. If a planned maintenance action is not
completed during the week it is scheduled, the
leading petty officer will circle the actiononthe
quarterly schedule. The uncompleted main-
tenance is then rescheduled (as shown in figure
2-3) for another week within the same quarter, |
normally as soon as the operating schedule of
the ship will allow.

At the close of each quarter, the quarterly
schedule is removed from its holder and re-
tained on board as a record of the planned
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MAINTENANCE GROUP - cOMUUNICATIONS YEAR 1967 OQUARTER AFTER OVERUL  THIRD
MONTH - JULY MONTH AUGUST MNH  SEPTEMBER
= /0 /7 24 / aioner odae | 22 29 4 /" /8 25
| SRS s Ll 11111 L1t 1 11340y llLl_l_l_‘_L_‘_‘_+_A_L
4 W
)5\(1 M-1 M-
M M-1 M-1
W 1 Q-1 M-1
¥4 G T | [ s Mot
L — ey -
N - el

QUARTERLY MAINTENANCE SCHEDULE OPNAY FORM 4700-5 (4-64)

98,173

Figure 2-3.—Quarterly maintenance schedule.

maintenance completed, This record may be
~ discarded at the beginning of the second quar-
ter after the next shipyard overhaul.

The quarterly schedule is also used by your
leading petty officer to make out a weekly
planned maintenance schedule which is posted
in the space where you Wwork. The weekly
schedule of planned maintenance should not
be considered as the total work for the week.
This schedule only covers the scheduled plan-
ned maintenance and is in addition to the other
routine work, upkeep, and corrective mainte-
nance to be done.

The weekly schedule provides a list of the
components in the working area, the appropriate
page number of the PMS Manual, and spaces
for the leading petty officer to use in the
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assignment of planned maintenance tasks to
specified personnel. The daily and weekly
planned maintenance actions are preprinted on
the forms and the other maintenance actions
are written in by the leading petty officer as
required. When the leading petty officer is
assured that a maintenance task has been com-
pleted, he crosses out the maintenance require-
ment number on the weekly schedule. If for
some reason a task cannot be completed on the
day scheduled, the leading petty officer will
circle the maintenance requirement number and
reschedule it for another day. The status of
scheduled maintenance is readily available by
looking at the weekly schedule.

A sample weekly schedule is shown
in figure 2-4. In addition to the weekly
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GROUP HRDAKR WORK SCHEDULE FOR WEEK OF Aveusy 14-Z20
MAINTENANCE DUTSTANDING REPAIRS AND P M
COMPDNENT RESPONSIBILITY PAGE MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SAT/SUN CHECKS DUE IM NEXT 4 WEEKS
) (2) [ O @ || coovoccwo || cosaoe (s
T —— - P 7 T3
AL CR|DER,RDZ| ke i ;t)«\; DI DI 1 DI
N SPS&T] WILL)AMS,ET/ R.= 3 M3 A.1
Vh-5 DWYER,ET} R-g S1
‘% <
COFFEE MESS BAUMBACH,S A Di D1 Dl D1 D1 D1
SAMPLE WEEKLY WORK SCHEDULE
FORMAT INCLUDES ALL DAILY &

WEEKLY CHECKS PREPRINTED

WHERE USED: Posted in Maintenance Group work

space in aluminum holder.

WHO USES: Maintenance Group Supervisors and
maintenance personnel,

98.175

Figure 2-4. —Weekly work schedule.

maintenance actions, the leading petty officer
has assigned Williams the responsibility of re-
quirements M-1, M-2, and M-3 on Tuesday,
and Dwyer the responsibility of S-1 on Wed-
nesday. In the far right-hand column, it is
noted that maintenance requirement A-1 is
listed under outstanding repairs (due within
the next 4 weeks). In the Schedule shown in
figure 2-4, all maintenance scheduled for Mon-
day was completed, but Williams was unable to
complete the scheduled requirement M-3 for
Tuesday, and the action is rescheduled for
Thursday of the same week.

THE MAINTENANCE REQUIREMENT
CARD.~The Maintenance Requirement Card
(MRC) 5 by 8 inches, has the planned main-
tenance task defined in sufficient detail to en-
able assigned personnel to perform the task
(see fig. 2-5). A master set of MRCs is main-
tained in the departmental office and those ap-
plicable to the equipment with which you are
concerned are maintained in your working
space. If a card in the working space be-
comes lost or mutilated, a new card can be
made from the master set and used until a
feedback report is sent in and a new card ob-
tained.

The MRC is one of the primary tools of the
PMS with which you will be concerned. Sup-
pose that on a Monday morning Dwyer looks at
the weekly schedule and finds that heisassigned
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the maintenance action identified as M-1. The
weekly schedule indicated that this particulzar
maintenance action is listed on page T-3 of
the PMS Manual. The MRC which describes
the task assigned is identified by the number
combination T-3 M-1 in the upper right-hand
corner. In preparation for performing the as-
signed task, Dwyer would pull MRC number
T-3 M-1 (fig. 2-5) from the set of cards in the
working space,

The MRC identifies the component involved;
gives a brief description of the maintenance
requirement; lists the safety precautions to be
followed; and lists the tools, parts, and ma-
terials needed to accomplish the task, This in-
formation is listed to enable you to be ready
to perform completely the prescribed mainte-
nance prior to actually working on the equip-
ment involved. The procedure listed on the MRC
is standardized and is the best known method of
performing that particular task, Any related
maintenance requirement listed on the MRC
should be done at the same time or in conjunc-
tion with the assigned task for the purpose of
time conservation.

The 16-digit number on the lower right-
hand side of the MRC is the bureau card control
number which can also be found on the MIP,
Each MRC has a bureau card control number,
which must be referredtoin any correspondence
concerning the card.
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SYSTEM COMPONENT M.R NUMBER
Communications AN/USM-1054, 105V
and Control Oscilloscope T-3 M-1
TART ST
$UB.-SYSTEM RllLA-'t.‘D MR RATES M/H
Test Equipment None
ETSN 0.1
M.R DESCRIPTION
TOTAL M/H
1. Verify speed of blower motor. 0.1
ELAPSED TIME
0.1

SAFETY PRECAUTIONS

1. Observe standard safety precautions.

TOOLS, PARTS, MATERIALS, TEST EQUIPMENT

1. Stroboscope, TS-805A/U or equivalent

PROCEDURE

1. Verify Speed of 8lower Motor.
a. De-energize the oscilloscope.
b. Remove air filter from rear of cabimet.
c. Energize stroboscope and adjust to measure 1750 rpm.|
d. Energize the oscilloscope.

CAUTION: Do not operate the oscilloscope longer than
necessary to perform step ¢ with filcer
removed.

e. Measure speed of blower motor using the strobos-
cope.

NOTE: If speed of motor has dropped to 1600 rpm, or
less, the motor should be disassembled, cleaned,
and lubricated.

f. Return equipment to normal condition.

6EvE l;g‘csxi V062 mT

LOCATION Date
2 August 1965 =

98,176
Figure 2-5.—Maintenance requirement card,

On some ships, two or more divisions may
. have identical equipment. When this occurs,
each division will have separate (but identical)
MRC cards for the equipment.

Feedback Report

‘ The PMS Feedback Report, OPNAV Form
- 4700-7 (fig. 2-6), is designed to report any
discrepancies or suggested improvements in
' the PMS as installed aboard ship. The report
. is to be filled out by the man who discovers the
. discrepancy or suggestsanimprovement, signed
by anyone designated by the commanding officer,
and mailed via the type commander to the ap-
propriate field office listed on the reverse side
of the originator’s copy of the form. Atlantic

Fleet ships use the Norfolk address and Pacific
Fleet ships use the San Diego address.

When submitting a feedback report, be sure
it is filled out completely and legibly. Hand-
written copies are acceptable but a ballpoint
pen must be used to ensure that all copies are
legible. Instructions for filling out the feed-
back report are listed on the back of the form
and are discussed here for the purpose of clari-
fication.

You are required to complete the “TO”
line with the appropriate (San Diego or Norfolk)
address. In the ““FROM” line insert the hull
number of your ship (DDG 11, DD789, AD 36,
etc.); and in the ‘“VIA’ line indicate the type
commander. The date will be the day you dis-
cover the discrepancy or suggest an improve-
ment. The serial number indicates the number
of feedback reports sent in by your ship. If
your ship has previously forwarded five feed-
back reports, the next report will be numbered
6.

The blocks concerning the system, sub-
system, component, M.R. number, and the bu-
reau card control number should be filled in
with information from the appropriate MIP
and/or MRC. If the MRC or MIP is missing
and the bureau card control number is not
available, the equipment should be identified
by its name and its APL/CID or AN number.
The APL/CID number identifies the parts list
for the equipment and is found in the index to
the Coordinated Shipboard Allowance List
(COSAL). The «¢Technical Publication’’ block
in the ‘‘Discrepancy’’ section of the report is
intended to include all Naval Ship Systems and
Naval Ordnance Systems Command publications.
In the event that any of these are in error,
identify the publication number, volume, revi-
sion, date, change number, page paragraph,
and/or figure.

Prior to the distribution of the report (as
indicated on the original and each of the four
carbon copies), check it for completeness. The
discrepancy should always be explained clearly
and a suggestion for its correction must always
be offered.

THE MAINTENANCE DATA
COLLECTION SYSTEM

The Maintenance Data Collection System is
designed to provide a means of recording main-
tenance actions in substantial detail so that a
great variety of information may be collected
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INSTRUCTIONS ONBACK OF GREEN PAGE

FROM: DD-712 6
SERIAL #:

TO: Buships/Buweps Maintenance DATE _August 16, 1967

Management Field Office

Norfolk, Virginia 23511
via: ComCruDesLant

SUBJECT: PLANNED MAINTENANCE SYSTEM FEEDBACK REPORT

SYSTEM

Communication iy, T AN/USM-105A, 105V
and Control Oscilloscope
SUB-SYSTEM MR- NUMBER|pvg )
Test Equipment BU. CONTROL NG 290A TG285 BAZ9 M

PISCREPANCY

E M. R. Descriptian D Equipment Change D Typographical
) Missing Maintainance Technical
f 9 echnic
D Safety Precoutions D Index Page (MIP) D Publicatians
D Toals, Ete. D Technical D Miscelloneous
D Missing Maintainance D Pracedure

Requirement Card (MRC)

MRC progedure is to adjust stroboscope to measure
blower motor speed at 1750 RPM,

AN/USM-1054 aboard has Field Change #4, requiring
a blower motor speed of 2400 RPM,

Recommend rewording of MRC Procedure:

Item #1.c, - Energize stroboscope and adjust
to measure 2400 RPM,

NOTE: If speed of motor hag dropped to 2250 EFM

or less, the motor should be disassembled,
cleaned, and lubricated,

SIGNATUR

EPRESENTATIVE
NFAL LT, USN,

M'b ]

THIS COPY FOR. ADDRESSEE

OPNAY Farm 4700/7 (10-65)

Figure 2-6.—PMS Feedback Report, OPNAV 4700-7.
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ncerning maintenance actions and the per-

frmance of equipment involved. In addition,

2 system provides data concerning the initial
scovery of a malfunction, how the equipment

falfunctioned, how many man-hours were ex-

nded, which equipment was involved, what
pair parts and materials were used, what de-
ys were incurred, the reasons for delay, and
e technical specialty or work center which
rformed the maintenance.

. Codes must be used in recording maintenance
ttions in order to allow converting the informa-
’n to a language that can be read by automatic

tta processing machines. As a thirdor second

ass Electronic Technician, you will be required

#

fill out various maintenance forms, using the
ydes listed in the Equipment Identification
bde (BIC) Manual. The forms are sent to a
ita processing center where the coded infor-
ation is punched into cards which are machine
ocessed to produce the various reports for

%5e in maintenance and material management.

The reports that are produced by the auto-
atic data processing machines will be ac-

curate and useful only if the information is
clearly and accurately entered on the main-
tenance forms. Therefore it is very important
that the codes which you enter on the forms be
accurate and clearly written.

Maintenance Data Collection
System Forms

The MDCS forms on which you may be re-
quired to make coded entries include OPNAV
Form 4700-2B (Shipboard Maintenance Action),
OPNAV Form 4700-2C (Work Request), and
OPNAV form 4700-2D (Deferred Action). De-
tailed descriptions of the entries to be made
on these forms are listed in the EIC Manual
and in chapter 3 of the 3-M Manual (OPNAV
43P2). Brief descriptions of these entries are
also listed here to help you become familiar
with the forms, which are shown in figures
2-7 through 2- 10

Block A, Ship Name and Hull No./Activity:
Enter the name and hull number of your ship--
for example, USS Now (DD 746).

P o e (gaes) SHIPBOARD MAINTENANCE ACTION

) s"'ﬁ%‘é‘ NOW ( DD-766) b‘”&'“ v;’“o o:sa €° 1 1""{ "-? 5|1 “°’”“ °‘|
QH o|m;|"3|a|m3|a| ojz ||’ (o2 joo]1[s| d2|o0

1I3P|l||l|||l|°|1|317lHlllllllllll

F. OESCRIPTION/REMARKS

B~-14 open. Replaced

FOR LOCAL USE ONLY

L. sI16. {3}

7/ /////////////

. .

\

20

D-22481

17.81B

Figure 2-7.—Shipboard Maintenance Action, OPNAV 4700-2B(8-64).
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MAINTENANCE DATA COLLECTIDN
©OPNAV FORM 4700.2D (8.64)

A, BHIP NAME ANDT-‘GLL P}D,/ACTIVITV

1. A:;VTDRG,
D |0 [7

jO

2. SHIP ACCTG NO,

DEFERRED ACTION 1

USS NOW DD-746

2%

2

Ola|816|1

5. EQUIPMENT 1D CODE' 6 W.Cyu 7. ASST, W,C..

DPBIOR|OYA [O/KT| | | [ | | |

8. REPAIR ACT. ACCT. ND.

I

8. MAL/MRC,

0/80 0|1{0|0 2|5

14, SERIAL ND, 20. EQUIP/TIME

Y jel64j=2) | | | )] || ] |

f

21. ALTERATION IDENTIFICATION

N T R (o e o

F. DESCRIPTION/REMARKS

DC Drive Motor failed during operation,
winding burned out.

Investigation indicated armature

No rewinding facilities onboard,

FOR LOCAL USE ONLY
e 5 o

& Do =7

17.81D

Figure 2-8.—Deferred Action, OPNAV Form 4700-2D (8-64), sheet 1.

Block 1, Administrative Organization: Enter
the 4-letter/number code (from section II of the
EIC Manual) to which your ship is assigned (if
your ship is assigned to DESRON 7, you would
enter D070),

Block 2, Unit Identification Code (UIC):
Enter the UIC number for the ship or activity
for which the maintenance wasperformed. This
entry is obtained from NavCompt Manual, Vol-
ume 2, chapter 5,

Block 3, Maintenance Control Number: This
number is used to relate all documents sub-
mitted on a specific job and is filled in by the
maintenance control section of your ship before
the documents leave the ship. The numbers will
be assigned consecutively beginning with 0001
and ending at 9999. Upon reaching 9999, the
series will be started again at 0001,

Block 4, Date: Enter the day, month, and
year the maintenance is accomplished; or, for
a work request, enter the date the request is
sSubmitted,

Block B, Type Availability: This block is
left blank on all forms except the Work Request,

18

OPNAV Form 4700-2C. On the work request,
this block will be filled in with a single-letter
code, taken from section IX of the EIC Manual,
to identify the type of availability in which the

repair activity will perform the mainte-
nance.
Block 5, Equipment Identification Code:

Enter, from section X of the EIC Manual, the
appropriate 7-letter/number code which iden-
tifies the system, subsystem, component, and/or
lowest designated assembly on which mainte-
nance is requested or performed. Caution must
be exercised to ensure that the EIC number
correctly identifies the exact item on which
maintenance is requested or performed.

Block 6, Work Center: Enter the 3-letter/
number code from section III of the EIC Manual
which identifies the department, rating, shop,
or group which performs the maintenance ac-
tions on the equipment identified in the equip-
ment identification code, block 5.

Block 7, Assisting Work Center: Leave
blank. When information is required in this
block it will be filled out by your supervisor

1

:
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sEANCE pa CoLLecTIon WORK REQUEST :
A SHMIP NAME AND HULL NO /ACTIVITY 1 ADMIN DRG 2 SHIPACCTG NO 3 MAINT CTRL NO 4 DATE 8
USS NOW DD-746 07 |0 0] 3 8 s o 1|7 (6][1j6j0]8|7] |G
S EQUIPMENT ID CODE 7 8 REPAIR ACT ACCT NO 9. MAL/MRC 10 7112 UNITS / // 7 7 AC
7 ! 7 (/ 7
p|Blof [0]7]1 //lo 41639 0|810°8°%011 R
14 SERIAL NQ IEA 16 REQ WC 17 DESIRED CMPLN DATE 'SERV é/ //"///,/7;;://////’ ////"/ o
“lo|x|z]2|8|0]8 |7 7777

.. A 111
T ) ‘

F, DESCRIPTIDN/REMARKS

1, Motor, D.C. Drive

2. Armature winding burned out

FOR LOCAL USE ONLY

3. Rewind, dip, bake and turn down commitators,

|
ST | S Bt era | /
- <fe £ T/ W/M[y{/’d/fﬂ/

v

17.81C

Figure 2-9.—Work Request, OPNAV 4700-2C (8-64).

in accordance with the EIC Manual and chapter
3 of the 3-M Manual.

Block 8, Repair Activity Unit Identification
Code (UIC) obtained from NavCompt Manual,
Volume 2, chapter 5.

Block 9, How Mal/MRC: If the action is a
result of a malfunction, list the 3-digit code
from section IV of the EIC Manual which best
describes the trouble. If the action is planned
maintenance (MRC), enter a 3-letter/number
combination code which identifies the frequency
check on the equipment. For example, if the
situation is an M-1 PMS action, enter MOL.
For all other actions three zeroes (000) will
be entered.

Block 10, Discovered: Enter the appro-
priate code from section V of the EIC Manual
which identifies when the maintenance require-
ment was discovered.

Block 11, Action Taken: Enter the code
from section VI of the EIC Manual which best
describes the maintenance action taken. ‘‘Not
Repairable This Ship’’ (NRTS) codes will be
used only by repair activities.

Block 12, Units: Enter the number of iden-
tical items, identified in block 5, on which the
same maintenance action was attempted, per-
formed, or requested. If identical alterations
or significant maintenance actions are accom-
plished on identical equipment bearing different
serial numbers, each equipment will be reported
on a separate document.

Block 13, Man-hours: On completion of
the maintenance action, enter the total man-
hours (to the nearest tenth) expended by all
shipboard personnel. If the task was com-
pleted in 1-1/2 hours, for example, you would
enter “0015’’. Enter a ‘‘0’’ in any space not
used.

Block E, Blank: Leave blank, {explained
later).

Block 14, Serial Number: When several
equipments aboard a ship have identical EIC’s,
Block 14 is used to identify the specific equip-
ment on which maintenance is performed. This
information is required for accountability at the
System Command level and for equipment his-
tory purposes at the local level. Serialnumbers
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will be used for electronics and ordnance equip-
ments. For example, the serial number of the
radar, the radio, the computer, or the test
equipment will be reported; the serial num-
bers of the major components of these equip-
ment, however, will not be reported even though
all work is done in a component suchas a radar
transmitter assembly.

Blocks 15 thru 19 (block 19 not shown) apply
only to OPNAV 4700-2C, Fig. 2-9.

Block 15, T/A: Leave blank.

Block 16, Requesting Work Center: Enter
the letter/number code that identifies the depart-
ment, rating, shop, or group that is requesting
assistance fromthe repairactivity, Work center
codes may be found in section IIl of the EIC Man-
ual.

Block 17, Desired Completion Date: Enter
the day, month, and year that the outside repair
activity must complete maintenance inorder for
the requesting activity to meet its operational
commitments, If this date were 28 Aug. 1967,

Block 18, Service: Enter the single-letten
code from section VII of the EIC Manual whicks
identifies the type of assistance the requestingy
ship will furnish the repair activity in complet-s
ing the requested maintenance. 4

Block 19, Scheduled Start Date: This entry,}
which is for repair activities only, is the es-4
timated starting date of the requested mainte-s
nance, 1

Block D, Leave Blank.

Block E and 20, Equipment Downtime ands
Equipment Operating Time: These entries ar
required only for equipment identified by greer,‘_i'
pages in the EIC Manual, Detailed instructionst
for these blocks may be found in section 1 oft
the EIC Manual and chapter 3 of the 3-M Manualé

Block 21, Alteration Identification: If ans
alteration is to be accomplished, this block will:
contain the alteration identification from the;
authorization directive. ¢

The Shipboard Maintenance Action Formg
(fig. 2-7) (OPNAV Form 4700-2B) is a single-
sheet document used to record the completiong

for example, you would enter 28087. of planned maintenance actions, correctives
[
¥
1
OPNaY Fomm 45005 sy DEFERRED ACTION 2 T
1 A. SHIP NAME AND MULL NO./ACTIVITY 1. ADMIN ORG 2 SHIP ACCTG NO. 3. MAINT. CTRL, NO. 4 DATE 9.
USS NOW DD-748 DI0[?7/0]0/3(8(6|21/0/1|7|6(29|0|8|7| | E
7) /;'/{/7"' o 77/ _ //// 3
v ; 0
Z 7 T 444
i 0 7, 1 % 77 : 7
5. EQUIPMENT |0 CcoDg' & w.c 7. ASST, W.C. | 8. REPAIR ACT ACCT. NO. ®. MAL/MRC, :;?c A‘/,'r 12, UNITS | 13. MANHOURS E.
D B|oj1joj?7pn [o| Bz| | | | I [ | lojsjo Cl01]/0/0j4 (5] | |

14, SERIAL NO. 20, EQUIP/TIME

1|-]6/4j=l2] | | | | | | P

|

21. ALTERATION IDENTIFICATION

[ Y O O O O O

. DESCRIPTION/REMARKS

DC Drive Motor failed during operation.
winding burned out.

29/8/67; operation is satisfactory,

FOR LOCAL USE ONLY
)

//,// 720 %/5/// ‘

2, &5

7
7

7 _

20
7 7
V7 Z

Investigation indicated armature
NHo rewinding facilities onboerd,

Bewound by USS Frontier AD-25, tested and returned onboard, instzlled onboard

7

775

A /)
, M E7/
Vol

7 A

072

s

Figure 2-10.—Deferred Action, OPNAV 4700-2D (8-64), sheet 2. ¥
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intenance actions and authorized alterations
t have been performed at the shipboard level
. shipboard personnel. All planned mainte-
ce actions except daily and weekly planned
iintenance actions must be recorded on this
m in addition to checking them off on the
ekly and quarterly schedules. Routine pres-
wvation such as chipping, painting, and cleaning
ould not be reported. :
. Any corrective maintenance actions that are
Iferred because of the ship’s operations, lack

repair parts, or the requirement of outside
\sistance are reported on the Deferred Ac-
on Form (fig. 2-8)(OPNAV 4700-2D). The
st sheet of this 2-sheet document is used
record and report the reason for deferral
.d the second sheet is used to report the
mpletion of the maintenance action. If a
rrective maintenance action must be de-
rred, this form is required at the time a
alfunction is noted. A sample sheet 1 of the
ferred Action Form which could have re-
Ited is shown in figure 2-8. The action taken
de, block 11, and the man-hours expended,
ock 13, on sheet 1 of the Deferred Action
orm apply only to the action taken man-hours
volved at the time of the discovery of the
alfunction.

Figure 2-9 shows a Work Request (OPNAV
orm 4700-2C) to have the motor starter re-
ound. In completing block F (Description/
emarks) of the work request, note that:

1, The component must be identified by
ame,

J\ 2. The CID number of the component must
e listed.

3. The alterations number must be given,
' applicable. If not applicable, it must be
.sted as N/A.

" 4, A description of what is wrong with the
guipment and what you desire the repair ac-
iﬁvity to do must be given.

The signature blocks G, H, and J are to be
igned by three leading petty officers, one from
ch duty section, who are familiar with the
jork to be done by the repair activity. Signa-
are block K will be used by the commanding
fficer or his authorized representative to in-
icate command approval of the request for
‘epair assistance.

After the repairs have been completed by
he repair activity, ‘‘sheet 2’ of the Deferred
ction Form (fig. 2-10) is completed by enter-
g the date of completion in block 4, the action
aken code in block 11, the additional man-hours

21

in block 13, and appropriate remarks in block
F. The form is then signed by the man doing
the work and by his supervisor, andis then sub-
mitted to the data processing center.

The information contained in blocks A, 1and
2 of OPNAV Forms 4700-2B, 4700-2C, and 4700-
oD will be identical onallforms for any particu-
lar ship; if desired, this information may be
preprinted in by the ship. Each maintenance
action is assigned its own unique maintenance
control number; if a maintenance task requires
more than one form, as in the example using
figures 2-8 through 2-10, the numbers will be
identical.

Personnel attached to repair activities are
required to record certain information on a
Work Supplement Card (not shown) for each
repair job. Work supplement cards will be
explained to you by your division petty officer
if you are assigned to a repair activity.

Material Usage and Cost Data

The documentation of material usage and
cost data on maintenance transactions requires
the joint effort of the supply and maintenance
personnel on board your ship. Economy of ef-
fort and the elimination of duplicate recordings
are highly desirable.

Any time that repair parts or materials are
drawn from the supply department for shipboard
maintenance, a NAVSANDA Form 1250 is used
to request the materials from supply. Main-
tenance personnel are required to furnish the
work center code and the EIC taken from the
EIC Manual, the component identification (CID)
number, the maintenance control number, the
name of the part, quantity required, and the
stock number when submitting this form to the
supply department. The supply personnel will
then complete the form; the cost is documented
from this form if the ship does not have data
processing equipment aboard. If the ship has
data processing equipment, a DD Form 1348
is used instead of the Form 1250.

When the material to support 2 maintenance
action is obtained from outside the normal supply
channels or from pre-expended material bins,
the reverse side of the appropriate OPNAV
form (OPNAV 4700-2B, 4700-2C, or 4700-2D)
is used. The reverse sides of OPNAV 4700
series forms are essentially the same. The
reverse side of OPNAV Form 4700-2B is shown
in figure 2-11. On this side of the form, when
appropriate, you will enter the CID number, the
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CID/APL/AEL/AN
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OPNAV FORM 4700-28 (8-64) BACK

Figure 2-11.—Reverse side of OPNAV 4700-2B.

source code taken from section VIII of the EIC
Manual, the cognizance symbol taken from supply
publications to identify the supply account and the
inventory manager of the item used, the Federal
Stock Number, the reference symbol taken from
circuit diagrams or the name of the part being
replaced, the unit of issue of the material used,
quantity used, and the unit cost (except on pre-
extended material) of the item.

THE MAN-HOUR ACCOUNTING
SYSTEM

The Man-hour Accounting System, some-
times referred to as Exception Time Account-
ing (ETA), is designed and intended for use by
repair activities in conjunction with the Main-
tenance Data Collection System. It is basically
2 management tool and accounts for deviation
from a normal working day.

As a third and second class petty officer as-
signed to a repair activity, your only concern
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with this system will be when you are absent!
from your assigned working space for more
than 20 minutes at a time. If this occurs,
your leading petty officer will hand you a Daily
Exception Card on which you will be required
to fill in the date of change and the number of!
hours concerned to the nearest tenth of an hour,
and then return the card to your supervisor.

In the example card shown (fig. 2-12) Jones,
K. P., ET3 (004 code)assigned to the electronics
repair shop (67A code) for direct labor (01
code) was absent for one and a half hours.
This absence was to take care of personal
affairs and is therefore a non-duty absence as
shown by the reverse side of figure 2-12.

MAINTENANCE HISTORY REPORT

The Maintenance History Report (MDC-5)
will serve as a record of equipment history.
Figure 2-13 shows an example of the Mainte-
nance History Report (MDC-5) which will be
received by each ship on a monthly basis.
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67A JONLS, K.P, o04] 01 \
_ [oemtencooe [© NAME (LAST & INITIALS} e S i sony o o8 o _ .
:? " CHANGE LABOR CODE TO: (v}
E PRODUCTIVE OIRECT TENTHS OF NON-PRODUCTIVE
o HOUR KEY
- TYPE OF CHANGE (v)
< MINUTES | TENTHS
§ ] X SHORT TERM LOAN TO: 1 o1 DIRECT LABOR = ° [J 20 DELAYS
w
% _ _ 3-8 1
4 WORK CENTER COOE 9-14 2
g PRODUCTIVE _SUPPORT _ 121 DUTY ABSENCE
[J 1. ASSIGNED 155208 IS
D 10 MAINTENANCE ADMIN. 2t-26 4
[] 2. TRANSFERRED 8 SUPERVISION
5 27-33 5 [C] 22 NON DUTY ABSENCE
g [X] 3. LABOR CODE ] #1 MATERIAL CONTROL 3a-33 | 6
z [1 8. OVERTIME TENDER EQUIPMENT 40-45 7 -
<] D 12 G o
2 MAINTENANCE e a X 22,2 g
In] " DATE OF CHANGE [© HOURS OF CHANGE O Sus CODE °
Q ” 1 5 52-57 | 9 é
o NS SUB CODE 2
N DAY MO YR HOURS  TENTHS 58-60 [FULL HR 2
i‘ - - . foserl EF care or |- movas of . = = gl a1
3 EALES HEL_PSAchcAkllilﬁ'cETﬂANcE SED 5 Mvwn“ T u:;;“ C::’;' <SeE] Last gﬂ:;lenus) G%
ASSENED E 2| waseo
——— e ——— —_— O —— - — E — — - -t —
I2]'5‘ll!|Gl:l"\uBt‘"I::?iﬁ:i::.’a"lﬂ‘NHZII‘!RJ-J:JJM”QST'GJQIQGIUUHQASHM(. $t557 %8 VIET 6 B2 ICESISRAI LIS AN 2 34
FRONT SIDE
LABOR SUB-CODES
PRODUCTIVE _SUPPORT 21.2 Department Watcn
213 wp /Base Watch
10.1  Wark Center Supervision 2i.4 Condition Watch
v 10.2 Warkload Planmng/Control 21.5 Militory Traming
10.3 Clerical 26 TAD
104 Oratting 217 Wess Cooks/Compt. Cleoners
10.5 Analysis 21.8 Vehle /Boat Operatians
C: 106 Maintenance Technical Training 21.9 Personnel/Zone Inspectian
12.! Ship Equipment Maintenance
12 2 Repair/Weapan's Dept. Equip Mait NON-DUTY ABSENCE
12.3 Repair/Weapan's Equip. Cleaning B
Preservation 221 Medicol Absence
222 Personal Aft
" DELAYS 2 sWlieace aies
224 Special Liderty
o 20.1 Awaiting Wark 225 Unauthorized Absence
202 Awaiting Parts/Materiol 226 Confinement!
1§ 203 Awaiting Transportation 22T Non-Judicial Punishment
- 204 Awsiting Assistance
J'i 205 Inclement Weather
re‘ DUTY ABSENCE
_ 211  Ouarters for Muster/Speciol Sea
Detait
r)
or.
©85761-0 BSC =

The report provides a comprehensive main-
enance manhour and material history of all
ctions (different MCNs) received from a re-
sorting activity monthly. It embodies a three
ine printout with the first line basically iden-
;ifying the maintenance action and manhours
isfzharged, the second line, equipment time and
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Figure 2-12.—Daily Exception Card, OPNAV 4700-2E (1-65).

intermediate repair activities, and the third,
line material usage. The report is organized
at the EIC equipment level and is further sum-
marized at the subsystem and system levels.
Ship totals for actions, active maintenance time,
and manhours are also included. The report is
a basic tool for the analysis of recurring
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—

quipment and structural maintenance problems
n terms of both manhour and material usage,
n addition to furnishing a monthly recapitula-
ion of equipment history.

When fully implemented the PMS and MDCS

sjystems are intended to supercede any other
secords or reports previously required under
sther maintenance systems. In the meantime,
ships and stations will find they have to operate
inder several systems simultaneously. It is
or this reason that the other maintenance sys-
ems, such as POMSEE and CSMP, are explained
n this chapter.
A good explanation of which system to use,
f you are in the middle of a changeover, can
ye found in EIB 707 of 27 May 1967, and by
-eference to type commanders’ instructions.
it is anticipated that some of the forms pre-
siously described will also be changed before
‘he system is fully implemented throughout the
Navy, so it is a good idea to always check the
latest EIB for up to date information regarding
maintenance procedures.

MAINTE NANCE STANDARDS BOOKS

| Tests and maintenance procedures pre-
scribed in the Maintenance Standards Books
provide maintenance and operation personnel
with systematic and efficient methods for check-
ing equipments and for performing scheduled
reventive maintenance. These books contain a
eries of reference standard tests (fig. 2-14).
hese tests, when performed on properly op-
erating equipment, provide quantitative results
(reference standards), whichcollectively repre-
sent the design performance of the specific
'serial numbered equipment or system for which
the book is assigned. When these tests are ac-
complished as scheduled (weekly, monthly,
quarterly, etc.), the test results are compared
against the reference standards to determine
the condition of the equipment, Charts (time
schedules) are provided for logging the results
of each test so that a performance history of
the equipment can be developed (fig. 2-15).
In addition to these functional tests, the book
also contains the specific procedures and sched-
ule necessary to provide for mechanical and
electrical maintenance for the equipment or
system (fig. 2-186).

The maintenance checkoff is gradually being
superseded by the Planned Maintenance Sys-
tem. If the Planned Maintenance System (PMS)
portion of the 3-M system has been implemented,
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recording under the POMSEE program is no
longer a NavShips requirement. This does not
mean that the Maintenance Standards Books can
be discarded: Maintenance Standards Books
must be retained to make up a complete series
of records, even though no new entries are to
be made. Directives asto exactly which records
are required are promulgated by type com-
manders, or similar level for shore activities.

PERFORMANCE STANDARDS SHEET

The Performance Standards Sheet (fig. 2-17)
establishes the standards for the optimum per-
formance of the equipment which must be met
upon installation. The sheet contains a table
of standards (table I), for operational per-
formance and a list of standards for equipment
measurements (table II). The information on
the sheets may be used as the basis for accept-
ance tests and electronics material readiness
inspections.

The standards for operational performance
is a tabulated nontechnical description of satis-
factory equipment performance which could be
tables of expected radar ranges of detection,
maximum radio ranges, and voltage ranges.
The operational performance values are Ob-
tained from design data and by actual field
measurements under normal conditions while
the equipment is operating satisfactorily in the
location of its intended use.

Special information relative to such op-
erational performance as range and bearing
accuracy and discernible characteristics of sig-
nals may be given on the performance standards
sheet in another table. This special informa-
tion is obtained from actual measurements as
well as from design data.

The list of standards for equipment meas-
urements, Table II, provides a record of meas-
urements (standards) that indicates satisfac-
tory overall equipment performance. The test
results entered in the Maintenance Standards
Book may be compared at any time withthe data
given in the Performance Standards Sheet to
determine if the equipment or system meets
the standards as specified.

TECHNICAL MAINTENANCE

Technical maintenance is normally limited
to maintenance consisting of replacing unserv-
iceable subassemblies or parts and the align-
ment, testing, and internal adjustment of equip-
ment.
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QUARTERLY STEPS
Oy YR

OPERATING CONDITIONS AND CONTROL SETTINGS:

NAVSHIPS 94715.42

Equipment in full operation and conditioned for Al reception.
O.L. THRES: OFF

AN/WRR-2, -2A
AN/FRR-59, -59A

STEP READ REFERENCE
NO. ACTION REQUIRED INDICATION ON STANDARD
Record over-all sensitivity of Mode Al Signal Generator MV

@ at low end of 2-4 mc band. AN/URM-25 (I.5 max. )
*PROCEDURE: Connect signal generator to the ANT IN jack (J957). Adjust
generator for a 2-mc unmodulated signal and set output at 5 pv. Set
BAND selector to 2-4. Tune receiver to 2 mc and adjust the ANT COMP

the LINE A OUTPUT meter.
frequency for a maximum indication on the RESONANCE meter.
generator output for a +18 db indication on the LINE A OQUTPUT
the generator output in microvolts.

and HF ADJ controls for maximum indication on the RESONANCE meter.
Reduce generator output to zero and adjust RF GAIN for a -2 db indication on
Set generator output to 5 pv and adjust generator
Readjust
meter,

Record

Repeat for high end of band, Signal Generator

AN/URM-25

1374
(1.5 max. )

PROCEDURE: Tune receiver to 4 mc and repeat step Ql.

Record over-all sensitivity of Mode Al
at low end of 4-8 mc band.

Signal Generator
AN/URM-25

Bv
(I75 max. )

PROCEDURE: Set BAND selector to 4-8.
step QI.

Tune receiver to 4 mc and repeat

Repeat for high end of band, Signal Generator

AN/URM- 25

By
(1.3 max. )

PROCEDURE: Tune receiver to 8 mc and rcpeat step Ql.,

Record over-all sensitivity of Mode Al
at low end of 8-16 mc band,

Signal Generator
AN/URM-25

pv
(1.5 max. )

PROCEDURE:
step Ql,

Set BAND selector to 8-16. Tune receiver to 8 mc

and repeat

Repeat for high end of band. Signal Generator

AN/URM-25

pv
(1.5 max. )

PROCEDURE: Tune receiver to 16 mc and repeat step Ql,

Record over-all sensitivity of Mode Al
at low end of 16-32 mc band,

Signal Generator
AN/URM-25

pv
(I.5 max. )

PROCEDURE: Set BAND selector to 16-3
step QI.

2.

Tune receiver to 16 mc and repeat

Repeat for high end of band, Signal Generator

AN/URM-25

pv
(I.5 max. )

R 2|9 B I B D

PROCEDURE: Tune receiver to 32 mc and repeat step Ql,

26
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Figure 2-14.—Sample page from Maintenance Standards Book, reference standards tests.
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1

TIME SCHEDULE

QUARTERLY STEPS

TIME SCHEDULE: Record and initial.

NAVSHIPS 94715.42

1ST YEAR OF OPERATION

AN/WRR-2, -2A
AN/FRR-59, -59A

1. Date 2. Date 3, Date 4, Date
No. v Init, No. KV Init. No. BV Init, No. BV Init,
IST YEAR OF OPERATION
1. Date 2, Date 3. Date 4, Date
ke lnit. No. ke 1nit. No. kc Init, No. ke Init.

eyeg:

Figure 2-15.—Sample page from Maintenance Standards Book, time schedule.
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AN/WRR-2, -2A
AN/FRR-59, -59A

Equipment de-energized.

Drawers extended (in turn) from cabinent.
Decks tilted or separated to gain access.

NAVSHIPS 94715.42

OPERATING CONDITIONS AND CONTROL SETTINGS:

AC power plug (P1808) removed from POWER IN jack (J1808).

UNSCHEDULED

STEP
NO,

ACTION REQUIRED

Clean equipment

PROCEDURE: Clean cabinets and chassis with vacuum cleaner.
clean and recharge if necessary (see Quarterly Step Q29).

Check air filter;

Perform mechanical inspection.

observing mechanical action.
i,

freedom of rotation.
by rotating switch, if necessary.

PROCEDURE: Note action of drawer mechanisms.
If control stick or binds DO NOT FORCE
MOVEMENT. Find the cause (bent shaft, loose mounting, etc.) and correct
Observe action of counter mechanisms and all gearing. Note condition
of lubricant and replace if necessary. Turn blower fan by hand, observing
Inspect switches for arcing damage.
Lock all tube shields and/or tube clamps.

Operate all controls,

Burnish contacts

Perform electrical inspection.

PROCEDURE: Inspect zll electrical components, wiring and cabling.

Look and feel for loose connections, kinks, strain, and damanged insulation;
correct defects or report them to a qualified technician.
of overheating; take corrective action if any is found. Replace bulging or
leaking capacitors, after first removing any residue.

Look for evidence

Figure 2-16.—Sample page from Maintenance Standards Book, preventive maintenance steps.

CORRECTIVE MAINTENANCE
PROCEDURES

To perform effective corrective maintenance
the ET must have a good working knowledge of
the basic principles of electricity and elec-
tronics. The only way tc acquire this knowledge
is by diligent study. The ET must also be
thoroughly familiar with the theory of operation
of the equipments that he must service. A
knowledge of the theory of operation can be
acquired through a study of the equipment
instruction book. This knowledge should be
broadened to include other equipments at the
earliest opportunity. As a matter of fact,
ETs are generally rotated on the various elec-
tronic equipments so that their knowledge will
be broadened and they will therefore be more
valuable to the fleet,
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Skill in the use of test equipment (and hand-
tools) is also necessary for effective corrective
maintenance. Skill in the use of test equipment
comes with practice and with careful study of the |
instruction book that comes with each piece of"
test equipment. The ET should take advantage
of every opportunity to learn more about every:
type of electronic test equipment used aboard
ship. The ability to use test equipment effec-
tively is an absolute must for every well-trained
ET.

Chapter 3 of this training course introducesw
some of the special type test equipments. Ad-
ditional valuable information (bothon test equip-
ment and methods of troubleshooting) is con-
tained in Test Methods and Practices, NavShips
900,000.103.

Tests (opens, grounds, and shorts) and meas-
urements (currents, voltage, resistance, fre-
quency, power, etc.) enable the technician to
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NAVSHIPS 94715.32

PERFORMANCE STANDARD SHEET
for
RADIO RECEIVING SETS AN/WRR-2, -2A, AN/FRR-59, -59A

AN/WRR-2, - 2A
AN/FRR-59, -59A

TABLE I - OPERATIONAL PERFORMANCE

of antenna installation,
To achieve optimum reliable ranges,

dictions given over WWV and WWVH.

The many variables involved, such as radio propagation conditions at the
time of the test, power output of the transmitter being received and the type
preclude definitive predictions of operation ranges.
frequency selection should be made in

accordance with DNC-14, as corrected by half-hourly radio propagation pre-

TABLE 11 - STANDARDS FOR EQUIPMENT MEASUREMENT

MEASUREMENT ST STANDARD
Bandwidth (IF, 1.0 ke) Q19 and Q20 0.8 kc min. (at 6 db)
2.4 kc min. (at 60 db)
Receiver Sensitivity (Sr) Q1 thru Q8 1.5 pv max.
Performance Figure (PF)* Calculate 1.5 max.

* PF = Sr (pv)

94715.42

Total time required to perform Table II measurements - 1 hour.

All steps refer to tests in the Maintenance Standards Book,

This Performance Standards Sheet supersedes NAVSHIPS 93550.32

NAVSHIPS

liagnose troubles so that repairs may be made.
n many instances tests and measurements will
ndicate conditions that may be correctedbefore
n actual breakdown occurs. Thus, tests and
easurements (particularly measurements) are
mportant both in preventive and corrective
aintenance.
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Figure 2-17.—Performance standards sheet.

The purpose of any type of electronic test
equipment is to measure accurately certain
circuit values or to indicate certain circuit
conditions. Each of these measurements Or
indications is used to determine the operating
condition of electronic or electrical equipment.
The accuracy with which measurements are
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made depends on the type of instrument used,
its sensitivity, its rated accuracy, its useful
range, and the care that the technician uses
in making the measurement.

The exact procedure for making tests and
measurements is given in the technical man-
uals (instruction books) that accompany the
various electronic equipments,

It should be emphasized that the mere tak-
ing of measurements means little unless they
can be properly interpreted. For example, the
presence of a voltage across a grid resistor
in an audio amplifier would mean little to an
ET unless he could interpret this in terms of
a possible leaky coupling capacitor. In this
connection, the necessity for a knowledge of basic
circuit operation must be emphasized.

Before any attempt is made to interpret
the results of measurements, an understand-
ing of how the equipment operates should be
acquired by a careful study of the applicable
technical manual or instruction book.

The actual voltage, resistance, and cur-
rent measurements that should be obtained are
indicated in the circuit diagrams, charts, or
in the maintenance standards books. The same
is true of waveform measurements. Any de-
viation from the standard values (beyond the
tolerance limits) means that some component
is not doing the job that it should. By apply-
ing effect-to-cause reasoning, the defective
component may be located. This is, of course,
a job for a skilled technician,

Maintenance personnel must try to find the
source of the trouble causing the equipment
failure, particularly when the trouble is a re-
current one. The recurrence of a fault usually
indicates that the EFFECT, not the CAUSE,
has been remedied,

There are numerous ways to isolate a fault
to a component of a system, depending on the
type of equipment. The technician must, first
of all, know what each component does before
he can know that it is not functioning properly.

Assume, for example, that the display on a
certain radar repeater is faulty. The trouble
could be in the repeater or it could be in one
of the circuits that feeds into the repeater.
If the other repeaters are working properly,
it is probable that the trouble is in the re-
peater having the faulty display or in its
power supply or in the transmission lines or
switching system,
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The best way (the most economical in time
and effort) to isolate a fault isbyusing a logical
troubleshooting method.

Keep in mind throughout this study, that by
far the largest section of the average instruc-
tion book is the one devoted to corrective main-
tenance (troubleshooting). This is the section
written especially for the ET and when used
with the six-step logical troubleshooting pro-
cedure (described later) can be for him the most
valuable part of the book. The section on the
theory of operation, however, is also very im-
portant and should be studied with care.

Good troubleshooting is not a talent with{

which a person is born. It is, however, a skill
that can be acquired by anyone with a suitable
electronics background.
good troubleshooter if he has:

1. Sufficient electronic knowledge to learn,
or to be taught how an equipment works.

2. Suitable skill in reading and interpreting
data contained in the equipment’s technical
manual,

3. Suitable skill in operating test equipment
and interpreting test readings.

4. Learned how to troubleshoot in a logical
manner,

Logical troubleshooting is a time-proven
procedure used by allaccomplished technicians.
Most of them have applied the procedure so
often that they no longer pay attention to its
fine points. Through habit and years of ex-
perience they may have forgotten its specific
details, but the procedures are there and have
remained the same.

Probably no two technicians would explain
the procedure alike, but all would agree that
logical troubleshooting consists of a series of
sequential steps based on valid electronic de-
cisions that systematically narrows the trouble
down to the faulty part. Some would list the
procedure in three or four steps, others would
count a dozen, fifteen, or more. Regardless of
the number, the principle would be the same,
Six steps have been chosen asthe easiest method
of learning and applying this procedure. The
steps in their sequential order are:

1. Symptom recognition
. Symptom elaboration
Listing the probable faulty functions
Localizing the faulty function
Localizing the faulty circuit
Failure analysis

@ o 0010

One can become a|
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! SYMPTOM RECOGNITION

The first step in any troubleshooting prob-
lem is recognition of a trouble indication. Rec-
cognizing a trouble condition in an equipment is
not always easy to do since all conditions of less
than peak performance are not always apparent.
Lack of targets on a scope, timing error ina
loran set, and a decrease in signal-to-noise
ratio in a receiver are just a few of the hun-
dreds of examples occurring throughout the
Navy. Each of these is a trouble symptom that
requires recognition and elimination.

There are many ways in which the existence
of a trouble can be detected by a technician. The
obvious troubles will undoubtedly be reported by
the operator. These usually include complete or
almost complete malfunction of the equipment.
Troubles that are not easily noticed are those
that cause a gradual decrease in equipment
performance. For example, a 125-mile radar
that is reaching only 105 miles, a 100-watt
transmitter that is putting out only 87 watts, or
a multimeter that provides readings that are
10% off, are equipment faults that are difficult
to recognize because there are no visible or
audible indications (built-in) that say they exist.

Since a ship must depend on full-performance
equipment, the hidden trouble symptoms must be
found, the cause of the trouble located, and the
repair made. If the technician makes a point
of looking for them every time he touches an
equipment most of the decreasing performance
symptoms can be easily recognized. Often he
can compare the performance betweentwo simi-
lar equipments. He can actually make the
Performance Standards sheet checks contained
in the POMSEE program. By usingthe POMSEE
books, he can verify any change in perform-
ance since the last time he tuned, calibrated,
or aligned the equipment. Also while trouble-
shooting, he may look for and probably find
symptoms that signify decreasing performance

| and future breakdown if left unnoticed. Trouble

symptoms can be recognized if the technician

- will only look for them.

SYMPTOM ELABORATION

Breaking out test equipment and equipment
prints and proceeding headlong into trouble-
shooting on just the original identity of a trouble
symptom is a very shaky premise. It could also
be an unnecessary expenditure of energy. Adead
scope, a hum in a receiver, a zero reading on a
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panel meter, or a missing transmitter pulse, by
itself, is not sufficient identification ofatrouble
symptom. There is a tendency among less
efficient technicians to attempt a solution of a
troubleshooting problem before they have com-
pletely defined it,

The procedures involved are dependent upon
the available aids designed in the equipmentand
the nature of the original symptom. The aids
include front panel controls and built-in per-
formance measuring indicators. Additional in-
formation can be obtained about any malfunction
as the result of a systematic front panel check.
If the technician has a fair knowledge of how the
equipment works, manipulation of appropriate
controls and switches and corresponding checks
of equipment meters and scopes will reveal to
the technician how the trouble is affecting the
entire equipment, From these clues he is able
to narrow down the probable areas of the equip-
ment that could contain the trouble.

LISTING THE PROBABLE
(FAULTY FUNCTIONS)

The third step requires that the trouble-
shooter make an educated guess as to the prob-
able cause of the trouble. From the elements
of the trouble symptom, as he has identified
it, he determines its most logical locations.
Locations are to be confined to the major
subdivisions (major or functional units) of an
equipment. Educated guesses are made from
the knowledge of how the equipment works and
a study of the equipment’s functional block
diagram.

For example, using a malfunctioning radar
that has no targets on the PPI but the trans-
mitter and modulator indications read good, the
educated guesses could include: (a)remote indi-
cator unit, (b) receiver unit, (c) low-voltage
power supply, and (d) duplexer. Making anedu-
cated guess that a tube is bad (just because the
greater percentage of all equipment troubles
are caused by bad tubes) is not acceptable.
The purpose here is to use valid reasoning to
isolate all probable, technically sensible func-
tional areas which may contain the trouble.
It may well be that the specific trouble is a
bad tube, but wholesale tube substitution takes
a lot of time and quite often introduces addi-
tional troubles, particularly in those circuits
that operate close to critical tolerances.

Even the accomplished technician may not
be able to list all the functional units that
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are probable sources of the trouble. However,
with the exception of a very obvious trouble,
a2 multi-unit equipment will have many func-
tional units that are probable sources of a
trouble.

LOCALIZING THE FAULTY
FUNCTION

In this step one of the educated guesses
must be selected for testing. It is not neces-
sarily the one that was thought of first.nor the
one that past experience suggests as being the
most attractive. The selection of the functional
unit to be tested (or verified) first should be
based not only on priority of validity but also
on the difficulty in making the necessary tests.
Under some ctircumstances, a troubleshooter
might elect to test the second best educated
guess rather than the first because the latter
might involve testing difficulties that should
be initially avoided or require tampering with
circuit parts that might later prove to be un-
necessary. Like all the others, this step in the
troubleshooting procedure places emphasis on
common sense thinking rather than the resultant
action.

After selecting the order in which the listed
units will be checked, the troubleshooter pro-
ceeds to verify his first selection. This check
normally is made at the output test point of the
suspected unit. The test equipment reading is
compared with the desired signal contained in
the technical manual. No output is relatively
easy to recognize. A distorted or nonstandard
output, however, should be carefully verified
before arriving at a technical conclusion,

If the technician does his mental work prop-
erly, manual work in gaining access to test
points and using the test equipment can be lim-
ited to a bare minimum. This procedure is op-
posed to trial-and-error methods where the
technician searches from point to point with test
prods, hoping to locate the faulty test reading
that identifies the trouble, Not only does the
illogical technician waste valuable time, but
his unwillingness to rely on his technical
knowledge indicates that he will be very lucky
if he finds the trouble.

Upon completing the verification of the prop-
able faulty unit selected, the technician will
have arrived at one of several conclusions. The
test may verify that this is the unit in which
the trouble lies; or that the trouble could be in
this unit plus another unit(s) from which it
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receives signal or control voltages; or that §
the trouble is not in this unit at all; or that the |
output looks suspicious and further verifying |
tests need to be made. ]

Whatever the conclusion, the technician has
discovered information that can be used to sub- .
stantiate or eliminate suspected units or pro-
vide evidence for adding another. Tests of
susperted unit outputs are continued until the
single faulty unit is identified. At that point,
the technician has narrowed down the trouble to
a fraction of the total number of circuits and
parts in the equipment. If at this time the
proper procedure was carried out the search
can be confined to the functional area isolated.
NOTE: There are some equipments such as
communications receivers, that cannot be easily
divided into functional units. If this type of
equipment is involved, steps 3 and 4 above, can
be eliminated from the overall troubleshooting
procedure.

1
[

LOCALIZING THE FAULTY
CIRCUIT

After the faulty unit has been isolated, the
next step is to identify the faulty circuit. The
same narrowing-down procedures are used here
as before. The unit is mentally subdivided into
circuit groups by function, and valid technical
reasoning is employed to select those that might §.
probably contain the trouble. Using this pro- |
cedure the technician can find the faulty circuit
without going through the unnecessary time-
wasting chore of test-point to test-point check-
ing from one end of the unit to the other.

The technician works from the servicing
block diagram of the unit. He then applies the 3§
information obtained from the preceding steps 1.
regarding the nature of the trouble. In narrow- =&
ing down the trouble to a single functional group
of circuits, the process usedis called ‘‘bracket-
ing.”” In this process brackets are placed,
mentally or in pencil, around the area in which
the trouble lies. Initially, a bracket is placed
at the input(s) to the units that are known to be
good and at the output(s) known to be bad. As
each deduction is made and verified by a test,
the input or output bracket is moved to the
next point in the block diagram where the test
was made. In this manner the closing brackets
systematically narrow the fault to a single
circuit.

In selecting a point on the servicing block
diagram to which one of the brackets is to be
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moved, the technician must consider two things:
(1) the faulty characteristics of the improper
output signal and (2) the types of signal paths
' contained in the unit. The waveshape ofa signal
contains characteristics—voltage, tims, band-
| pass, noise content, frequency, ctc.—that canbe
| measured or observed. When these charac-
teristics are in accordance with the designed
| standards, the signal is considered to be good.
Bad signal characteristics that are improper
can reveal clues that will help to identify a cir-
cuit group whose function is to originate or
control that portion of the waveshape. For ex-
ample, the output of a unit is supposed to be a
sawtooth waveform with six pulses, equally
spaced on its slope. If the pulses are there but
the slope is insufficient or improper, the saw-
tooth generating and shaping circuits would be
suspected. If the proper slope istherebut there
| is insufficient number of pulses, the pulse
generating or controlling circuit groups may
contain the trouble.

Types of signal paths contained in the unit
are the other items to be considered before
moving a bracket. There are four generaltypes:
linear, switching, convergent/divergent, and
feedback. In a linear signal path, the signal is
processed through circuits that are connected
in series. When identification of the faulty
circuit group is difficultor impossible, brackets
can be moved to successively smaller half-
points in the linear string. Signals from two or
more circuit channels that meet at a common
point or a signal that leaves a common point
into two or more channels are examples of
' convergent/divergent paths. Moving a bracket
to the common point (after making the appro-
 priate test) will separate the bad from the good
' signal paths. In the same manner, a test and
' bracket at the point where signal paths are
' connected by a switch will reveal the same in-
' formation. The remaining type (feedback loops)
- provides a means of bracketing a group of cir-
' cuits in the narrowing~-down process.

procedures in bracketing. But there are some
realistic general rules.

1. Examine the characteristics of the faulty
output to determine the circuit group function
that either generates or controls the improper
characteristic.

2. Study the servicing block diagram to
determine the least numbver of bracket moves
that will isolate the faulty circuit. Such moves
will be dependent upon the types of signal paths

There are no hard-and-fast step-by-step
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contained in the unit and the electronic func-
tions of circuit groups that may be responsible
for distortions contained in the unit’s output.

3. Move only one bracket at a time after
verifying the suitability of the signal by making
a test.

4. When the test does not reveal sufficient
information for a valid bracket move, make
another educated guess.

5. The determination of which bracket to
move is dependent upon circuit configuration
within the unit and the smaller number of cir-
cuits that will be enclosed.

The servicing block diagram can Serve as
the instrument for the completed bracketing
process. In some cases it may be necessary to
refer to a schematic diagram for bracketing or
testing information. In any event there is suf-
ficient diagram information available in the
technical manual to support the bracketing
procedure and preclude the wastefulness of
unreliable circuit to circuit checking. This
step is completed when the technician has
isolated the trouble to a single circuit and veri-
fied that the output of this circuit is the cause
of the distortion read at the output of the unit.

FAILURE ANALYSIS

The troubleshooting procedure thus far has
narrowed the trouble to a single circuit consist-
ing of a tube (or transistor) and a few electronic
components. If there is no output from the
circuit, it may be permissible to resort to
testing of tube pin numbers. However, such
checks can be minimized if there is an output
that can be examined for distortions that will
reveal the circuit part that is most likely at
fault. Quite often the waveform will identify the
malfunction to be in the grid, cathode, plate, or
screen portion of the circuit. Sucha study should
be made before any of the parts are checked.

When the faulty part has been identified, it
should not be replaced until the technician can
SUBSTANTIATE THAT IT IS CAUSING THE
ACTUAL TROUBLE. A suspectedopen resistor,
shorted capacitor, detuned coil, or weak tube
may not be the reason or the only reason
causing the faulty output of the circuit. If the
technician replaces the part without anadequate
technical reason, he may (when replacing the
part) not have cured the trouble and he may yet
cause further trouble. ANALYZE THE FAILURE
BEFORE MAKING THE REPAIR.

It can now be seen that the six-step trouble-
shooting procedure is designed to isolate a
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trouble in an orderly manner. Success in using
the procedure is dependent upon the technician’s
knowledge of electronics, the equipment under
test, and his skill in using the technical manual
and test equipment. The process is no more
complicated than the ability to subdivide an
equipment into progressively smaller functional
areas, such as functional units into functional
circuit groups, to a circuit, and finally a part
or an adjustment withinthe circuit. Itisthe only
logical way to troubleshoot any equipment, and it
is more reliable and faster than any other
method,

RECORDS AND REPORTS

Each activity engaged in the operation of
electronic equipment is required to maintain
cards for recording the results of inspections
of equipments, and records of any tests, re-
pairs, and field changes made. These cards
provide a comprehensive record of the items
concerned. They are kept up to date and avail-
able for inspection at all times and are in-

tegrated into preventive maintenance programs
such as the Current Ships Maintenance Project
(CSMP).

All records and reports discussed in the
following paragraphs are required except where
the 3-M System has been implemented AND
where the type commander has indicated that
they have been superseded by 3-M data pro-
ducts or procedures.

ELECTRONIC EQUIPMENT
MATERIAL HISTORY

The material history of electronic equip-
ment consists of the Electronic Equipment
History (Unit Location Card), NAVSHIPS 536-1
(8-66), (fig. 2-18) and the Electronic Equip-
ment History Record Card, NAVSHIPS 536 (Rev
8-66) (fig. 2-19), One set of electronic equip-
ment history cards is to be prepared and main-
tained for each electronic equipment (or set)
on board. The two cards (NAVSHIPS 536 and
536-1) are companion items. The initial or
‘‘top’’ card is the Electronic Equipment History

AN/SPS-10 D Radar Set ’

1234 ‘ N.S. 9368, (cvlgx) 1\

EQUIPMENT MODEL DESIGNATION NAME OF EQUIPMENT I EQUIP SERIAL NO J TECH MANUAL (NAVSHIPS} NO TM ON BOARD CARD NO

NAME OF CONTRACTOR CONTRACT NO. DATE INSTALLED INSTALLING ACTIVITY
Daystrom, Inc, NObsr 75672 10/10/63 Phila, Naval Shipyard

UNIT TYPE NO. NAME OF UNIT T sERm.ILo ' LOCATION (by name and compartment No,
AS-93CH/SPS-10B| Coitira, Qaarmtly | ///0 lwhfw‘-wﬁ (010 L _ewet)
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PP-866A/5Ps-iy Pm_{%_, | 8T5 r \ v

RT-272 AfSRFJ0Rader Recsionn~Trawamitly | /44 |Raden Trenaritle Roomlo2-52-1Q)

GOOOOOOOOOOOO\

|
e i O
|
I
ELECTRONIC EQUIPMENT HISTORY (UNIT LOCATION CARD) navsHips 536-1 {8-66) (FRONT} S/N-DIDS-SDI-iy

1.2

Figure 2-18,—Electronic equipment history unit location card.
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Figure 2-19.—Electronic equipment history record card.

(Unit Location Card), NAVSHIPS 536-1, which
is to be used as an inventory list. It provides
space for tabulating all units of an equipment,
together with serial numbers and installation
locations. The Electronic Equipment History
Record Card, NAVSHIPS 536, is used to record
all failures and other work accomplished on an
equipment. The NAVSHIPS 536 card has been
arranged for chronological listing of all entries,
regardless of the unit in which work was done.
However, separate cards may be maintained for
each unit, as deemed necessary by the individual
activities.

All cards for a complete equipment are to
accompany that equipment when it is removed
from the ship or activity. In cases where an
individual unit of an equipment is removed or
substituted, a separate history record card,
containing information pertinent to that unit,
is to accompany the unit upon removal. If a
chronological listing is used, it will be neces-
sary to transcribe applicable data to a separate
card.
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NOTE: The two history record cards de-
seribed and illustrated in figures 2-18 and 2-19
supersede the Electronic Equipment History
Record Card, NAVSHIPS 536 (Rev. 9-48), and
are to be used on all new equipment installa-
tions. It is not mandatory that existing history
records be revised to incorporate these new
cards. Such revision may be accomplished at
the option of the individual Electronics Material
Officer.

The following instructions are to be followed
in filling out the forms:

1. NAVSHIPS 536-1; This form is to be
completed as soon after equipment installation
as possible. The heading of the card should
be typed, but entries on the body of the card
may be typed or written in ink or indelible
pencil as shown in figure 2-19. Individual col-
umn entries should be made in accordance with
the following guidelines.

Equipment Model Designation: All letters
and numbers should be included to indicate the
specific equipment. For instance, AN/SPS-10D
should not be entered SPS-10.
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Equipment Serial Number: This is the main
equipment serial number and can be found on
the nameplate bearing the overall equipment
model designation. (In the case of the AN/SPS-
10D, it is located on the receiver-transmitter
unit.) Do not use the unit serial. Where it is
definitely established that an equipment does
not bear a serial number, an asterisk (*) is to
be entered in this space.

Technical Manual (NavShips) Number: Enter
the applicable NAVSHIPS number in this sSpace.
For commercial manuals, enter the abbrevia-
tion ‘“Coml’’ and any other identifying numbers
or data,

T. M. On Board: This space istobe checked
when the final technical manual is received.
If only the manuscript form of the manual is
on board, the block should be left blank and a
pencil notation inserted to indicate the status
of the edition that has been received (whether
manuscript is preliminary or advance). The
pencil notation is then erased when the final
edition is received,

Card No.: This space is to indicate the card
serial, The numbering should follow, in con-
secutive order, that of the Unit Location Card(s).
If there is only one Unit Location Card, the
number to be entered on the first History
Record Card is ‘‘2”; all numbering of addi-
tional cards filed for this equipment is to follow
in sequence. If individual cards have been pre-
pared, letter suffixes may be used to identify
additional cards for each unit, e.g., 2A, b, etc.

Name of Contractor: Enter the name of the
contractor, in full, as given on the overall equip-
ment nameplate or the technical manual,

Contract No.: This is to include all letters
and numbers given on the equipment nameplate,

Date Installed: This refers to the date the
equipment was installed, If the installation was
accomplished over an extended period of time,
the completion date is to be entered.

Installing Activity: This is the name of the
activity or organization which actually installed
the equipment.

Unit Type No.: This column is to list the
official type (A-N) designations of all units that
comprise the complete equipment. If commer-
cial equipment, the manufacturer’s designation
is to be entered. All letters and numbersare to
be included. -

Name of Unit: These are the official names
of the units that make up the equipment,

Unit Serial No.: This column is to list the
serial numbers of the units.
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Location: Enter the unit locations in this
column, using the name and compartment num-
ber. If the unit is portable, indicate the Space
where it is normally stored. i

2. NAVSHIPS 536: Since this form is used
to list work performed on the equipment or fail-
ures that occur, it is not necessary to prepare
the card until the first problem is corrected.
As shown in figure 2-18, the heading of the
card should be typewritten, but entries on the
body of the card may be typed or written in:
ink or indelible pencil. Individual column en- .
tries should be made in accordance with the
following guidelines:

Equipment Model Designation, Name of
Equipment, and Equipment Serial No.: These
entries should be identical to those made in the!
heading of the companion Unit Location Card,

Card No.: This space is to indicate the card
serial. The numbering is to follow, in consecu-
tive order, that of the Unit Location Card(s).
If there is only one Unit Location Card, the
number to be entered on the first History Rec-
ord Card is ‘“2”’; all numbering of additional
cards filed for this equipment is to follow in
numerical sequence.

Failure Date: This is the date of a failure,
the correction of a failure, or other work in-
volving maintenance or repair.

Symptoms: This column is to be used to
describe the symptoms exhibited by the equip-
ment to indicate failure or faulty operation.
The entry should be brief, but should describe
the symptom in such a manner that it can be
readily recognized by others.

Corrective Action Taken: This and the
preceding column are most important, In this
column enter the corrective measures taken
to eliminate the fault described inthe symptoms
column. The entry can be brief, but should be
as clear as possible. The clearer the informa-
tion in this column, the more valuable it will
be to the ship, the Navy Department, and the
manufacturer. The cause of the problem is to
be listed together with the parts replaced or
adjustments made to correct the deficiency.
Some activities may also wish to record in this
column such information as the name and rate
of the person who actually accomplished the
work, the man-hours consumed, and the sig-
nature of the division officer. Such entries are
optional.

Unit Type No.: This is to list the unit or
units in which the corrective action was taken,

5 T
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 yards, and civilian technicians.
. must be recorded in the material history.

As shown in figure 2-19, the type number may
be abbreviated.

Unit Serial No.: This is to include the serial
numbers to the units involved.

Although time consuming, it is still possible
to keep a complete and accurate material his-
tory by having each man who performs a re-
pair make the entry in the material history as
soon as he finishes the job. To ensure that
proper entries are being made, the Electronic
Material Officer or leading ET should check

them once a week for completeness and cor-

rectness. Spot check should indicate whether or
not entries are being omitted. Large ships often

‘require repairs to be logged in a work book

for checking by a supervisor, who then enters
the appropriate information in the material his-
tory. This procedure is successful where there
is sufficient personnel; however, workbooksare
not required by regulations. It is suggested
that ETs on small ships log the repairs di-
rectly into the material history. In many cases
it has been found that the ETs fail to log re-
pairs made by personnel other than ship’s force,
that is, those accomplished by tenders, ship-
These, too,

CURRENT SHIP’S MAINTENANCE
PROJECT

The purpose of the current ship’s mainte-
nance project (CSMP) is to provide a current
record of maintenance, modifications, and re-
pairs to be scheduled and finally accomplished

. by ship’s personnel or by repair activities
. afloat or ashore.

The CSMP consists of the following three

. cards:

NAVSHIPS 529—Repair Record Card (blue)

NAVSHIPS 530—Alteration Record Card
(pink)

NAVSHIPS 537 - Record of Field Changes
(white)

As a repair is required or an alteration is
authorized, the work is scheduled by filling out
an applicable CSMP card and placing it so the
top line of the card is in view alongside the
proper history card, NAVSHIPS 536 (Rev 8-66).
These CSMP cards are of distinctive color,
which facilitates the indication of outstanding
work when the history is examined.

When the item of work has been completed,
entries are made in two places. One entry
of the completion is made on the CSMP card,

and the other entry is made on the history
card, NAVSHIPS 536 (Rev 8-66).

Upon completion of work, the Record of
Field Changes, NAVSHIPS 537, remains with
its NAVSHIPS 536 (Rev 8-66). However, NAV-
SHIPS cards 529 and 530 are removed from
their position adjacent to the history card and
filed in a ‘‘completed work’’ section of the
CSMP.

The Repair Record Card, NAVSHIPS 529
(blue), and the Alteration Record Card, NAV-
SHIPS 530 (pink) are identical as to block
descriptions, therefore, the description of the
entries apply to both cards. Their distinctive
colors aid in distinguishing repair from altera-
tion projects.

Repair Record Cards and Alteration Rec-
ord Cards are retained for a period of 2 years,
following which these cards may be destroyed
at the discretion of the commanding officer.
When ships are decommissioned or placed out
of service during this period, the cards are re-
tained onboard.

If the equipment is transferred, these cards
are transferred with it.

Field changes scheduled and later made to
any portion of an electronic equipment are re-
corded on the Record of Field Changes, NAV-
SHIPS 537, which is filed in the binder adja-
cent to the history card for the equipment to
which the change is applicable. Completion of
filed change information is also entered on
NAVSHIPS 536 (Rev 8-66).

This record is of paramount importance.
Without modification, an equipment may be
dangerously out of date and subject tonumerous
serious difficulties. Without a record of field
changes it is difficult to determine what modi-
fications, if any, have been made. The informa-
tion recorded on these cards is essential for
routine maintenance, for troubleshooting, and for
ordering maintenance parts for the improved
equipment.

Figure 2-20 shows the Record of Field
Changes Card, NAVSHIPS 537. The spaces for
equipment model designation, serial number,
date installed, and card number are filled in by
typing or writing with ink or indelible pencil.

The columns headed ‘‘No.,”” ““Title of Field
Changes,’’ and ‘‘Authority for Change’’ are com-
pleted in numerical order for all changes af-
fecting a specific equipment. Field changes
that affect certain equipments are made known
in the Electronic Installation and Maintenance
Book (EIMB). Enter applicable extracts from
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@" AN/ SRN-5A .83 ’ .3 March 1965 =
| Equipment Model Desigmation ___ | Serfal Number ~ |'Date Installed —_,,_ - U covtanuen sminTinG oFrice 10—52057-2 | Card No,
Elvo. [ somimor FIELD CHANGE ASTIORITE | GUANGE DATE OF
=1 | Reduction of radiated noige, | _EIMB __ | BRADY, ET1 | 4
Cilz_ _Beplacea Heater Stabilized Spectrum Filter | L
z | with a Temperature Compensated Spectrum
=1 Filter PR e EIE I NA

(0.0.00Q0.0.00 0

1.4

Figure 2-20.—Record of Field Changes (NAVSHIPS 537).

EIMB on the NAVSHIPS 537 card to indicate
exactly its EIMB source and language. The
Electronic Information Bulletin (EIB) lists field
changes and is also an authority for making
such changes.

Do not use obsolete entries on NAVSHIPS
537. Approximately once a year, the Naval
Ships System Command determines which EIBs
become obsolete because their items are pub-
lished elsewhere in permanent form (in EIMB
and Instruction Book publications). For ex-
ample, the initial 200 copies of EIB, were
named Repair Information Bulletin (RIB) and
were canceled (as summarized in EIB 4176)
along with EIBs from serial numbers 1
through 380. Until further notice, serial num-
bers above 600 shall be considered authoritative
and directive in nature for announcing field
changes that are active.

Many field changes are issued directly
from the Naval Ships System Command to a
ship. Whatever its source, list the authority
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for such changes in the column provided for
it on NAVSHIPS 537.

EQUIPMENT FAILURE AND
PERFORMANCE RECORDS

The Naval Ships System Command must re-
ceive accurate reports from the fleet concern-
ing equipment performance and failures, inorder
to evaluate its reliability and maintainability.
Reports are also necessary to determine whether
new equipments are meeting their design capa-
bilities and operation requirements.

Reported failures are tabulated on IBM cards,
and regular summaries are made to show at a
glance the number and types of failures of any
part of any equipment.

The importance of reporting failures and
their causes cannot be too highly stressed,
particularly if failures occur under actual Op-
erating conditions. The reports are to be filled
in completely and in conformity with the in-
structions accompanying the card. Many re-
ports received by the Naval Ships System
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Command are valueless because they do not
give the essential information required by the
form or because the information given is in-
complete, When indicating the model or type
of equipment, include all significant nomen-
clature, letters, and digits.

Electronic Equipment Failure/
Replacement Report, DD-17817

Failures to electronic equipment are re-
ported according to NAVSHIPS Instruction
10550.73. The Electronics Failure Reportform,
DD-787 (fig. 2-21) and the Electronic Equipment
Operational Time Log (discussedlater) are sub-

. mitted only upon failure of special equipments.

The initial list of sepcified equipments is shown
in the previously referenced NAVSHIPS instruc-
tion 10550.73. Additions and deletions willappear
in the EIB, which must be checked in each bi-
weekly issue because listed additions will change
your reporting requirements.

The DD-787 failure/replacement form is
arranged so that all failure information relat-

ing to one equipment can be entered on the
form. This should simplify the maintenance
paperwork which resulted from earlier (obso-
lete) requirements of listing only a single part
on a single card. The DD-1787 failure/replace-
ment form, combined with the Operational Time
Log, NAVSHIPS 4855, provides the necessary
data for accurately showing: (1) mean-time-
between failures, (2) mean-time-to-repair, (3)
down-time, (4) availability, (5) failure rates,
and (6) replacement (consumption) rates.

The report forms are packaged between man-
ila tag coversandflaps, with 50 sets per package.

The covers and flaps have printed codes and
instructions for accurately completing the en-
tries on the DD-787 form.

Electronic Equipment Operational
Time Log, NAVSHIPS 4855

The Electronic Equipment Operational Time
Log (fig. 2-22) serves atwofold purpose. First,

ELECTRONIC EQUIPMENT FAILURE / REPLACEMENT REPORY DD-787 REPORT BUSHIPS 10550-1
1. DESIGNATION OF SHIP OR STATION 3 TYPE OF REPORT (CHECK ONE} 4 TIME FAIL OCCURREO OR MAINT BZSAN
e NMONTM DAY YEAR TiwE
w /e - S_D_ﬁ L ) QGERATIONAL o [T] stock oEvECTIVE 3 j 46 P2 9//¢/
2. REPAIREQ OR REPORTEOQ 8Y EREVENIVE ::E:v.‘::s"nis Mt
2 D MAINTENANCE s S. TIME FAIL.CLEAREO OR NAINT. COMPL.
NAME RATE AFFILIATION (POMGEE) OR PLUS-IN
'E“ NAVY 2] coNTRACTOR FREVENTIVE S S o L S
.. 7?065&5 £7/ a[Jewie seavice 4 D(:va'rg::s”zcssx [ oren 3 3 66 eS|
EQUIPMENT
6. NOOEL TYPE DESIGNATION 9. FIRST INOICATION OF TROUBLE {CNECK ONE) 10. OPERATIONAL 1. TINE METER REAOING
CONDITION (CHECK OKE)
LS UNSTABLE OPERATION A HiGH
AN/ VRC - 32, R worenarive = sain | o
O &[] woise oR visraTION L @ OUT OF SERVICE —
7. EOVIP. 9_CONTRACTOR 2[7] ouToF TOLERANCE, LOW OPENATING AT i /1/
SERIAL NO. (NAVY CODE OR COMPLETE NANE) 2 ] overueatine EERALINSA JELAPSEQ on &£
aD OUT OF TOLERANCE, HIGH o [ visuaL oerecy CAPABILITY Era MAN-HOURS [TENTHS
/ 7 d (2 4 [7] INTERMITTENT OPERATION 3 [™] OTHER, EXPLAIN s[] unarrecreo TIME 9(
REPLACEMENT _DATA
IS LOWEST DESIGNATED {4 LOWEST, 1S. REFERENCE 17 NFR. |18 TYPE [I9. PRINARY RO, CAUSE[21. OISPOSITION 22. REPL.
UNIT (Ul or SUB=- DES. U/SA OESIGNATION 16. FEOERAL STOCK NUNBER | OF REMOVEO OF [OR SECONO-| OF |OF REMOVEO JAVAILABLE
ASSEMBLY (SA) lSERIAL NOI  (V-101,C-14, RII, ETC] ITEM FAILURE |ARY FAIL ? |[FAILURE ITEM LocaLLy ?
JA/ . | A rsvaovmdsd Cor lgszpBe0l g 77 RO
7 e sO +0s0
»0s0 O3
(00 vOxs0
L »0s0 vOs0
23. REPAIR_TIME FACTORS 24, REMARKS
COCE OAYS HOURS | TENTHS | COOE DAYS HOURS { TENTHS ICONTSNUE ON REVERSE SIOE IF MECESSARY)
RA=4
- — S

Figure 2-21,—Electronic Equipment Failure/Replacement Report,
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ELECTRONIC EQUIPMENT OPERATIONAL TIME LOG
NAVSHIPS 4855

SUBMIT MONTHLY FOR EACH APPLICABLE EQUIPMENT WHETHER IN USE OR NOT In USE
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15.3
Figure 2-22.—Electronic Equipment
Operational Time Log, NAVSHIPS 4855.

it is used to show accurate time-base data
for figures-of-merit, which concern all failure-
rate or replacement-rate calculations, or which
concern other calculations that show reliability
and maintainability factors. Second, it shows
period of actual operation versus inoperative
periods; such period values are known tech-
nically as equipment population figures.

Without operation time or population figures
that are reasonably accurate, any one or more
figures of merit are not significant. There-
fore, one realizes how the operation time is
essential in evaluating other reports, especially
the previously described DD-787.

The operational time log form is relatively
simple to complete, especially when an equip-
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ment is supplied with time meters. Only five
or six entries need to be made on the first day
of a month (depending upon the number of
meters), and three more on the last day of the
same month; a total of 8 or 9 block entries
(on a single form) are to be completed per
equipment per month.

Equipments without time meters require
somewhat greater effort. The format for pack-
aging and using these forms is explained in
detail on the covers (similar to the DD-787).

Electronics Performance and
Operational Report, NAVSHIPS 3878

The Naval Ships System Command must keep
tab on new (and converted) equipments to eval-
uate their usefulness. Thisisaccomplished with
the Electronic Performance and Operation Re-
port, NAVSHIPS 3878, shown in figure 2-23,

It is not desired that reports be submitted
on all equipments. Detailed instructions for the
preparation and submission, and a listing of
equipment requiring a report are contained in
NAVSHIPS Instruction 9670-20E. When appli-
cable, NAVSHIPS 3878 is submitted monthly
to the Naval Ships Systems Command.

The NAVSHIPS 3878 reports are essential
to keeping the Naval Ships System Command
informed on equipment performance and op-
eration. Because they provide first-hand in-
formation on equipment under actual operating
conditions and report the maximum ranges ob-
tained, they are extremely valuable in evaluat-
ing the electronics maintenance program, en-
forcing manufacturers’ guarantees, evaluating
installation adequacy, improving equipment op-
eration and safety, and improving equipment
design,

The NAVSHIPS 3878 report contains a place
for general remarks on the back of the form
(not shown). Indicated here is any pertinent
information not included elsewhere on the form
such as detailed information on any unusual
difficulty encountered in operation; exceptional
maintenance required; and suggestions for im-
provement in design, tests, and new applica-
tions. The forwarding of suggested improve-
ments is not to be construed as authority to
modify the equipment in any way. Nor does the
forwarding of this report eliminate the separate
requirement for forwarding the Electronics
Failure Report (DD 787).
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ELECTRONIC PERFORMANCE & OPERATIONAL REPORT
NAYSHIPS 3878 (Rev. %-60) Subelt originel enly to Buresv -
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Figure 2-23.—Electronic Performance and Operation Report, NAVSHIPS 38178,
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SHIP ELECTRONICS INSTALLATION
RECORD, NAVSHIPS 4110

The Ship Electronics Installation Record,
NAVSHIPS 4110, furnishes an up-to-date inven-
tory of all electronic equipment aboard each ship
to interested fleet and shore activities and is
one of the records which will not be replaced
by the 3-M system.

To be effective, the NavShips 4110 must be
extremely accurate and must be Submitted
promptly. To indicate the importance and pur-
pose of the document, the NavShips 4110’s are
specifically used;

(1) By the Naval Ships System Command for
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