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PREFACE

POLICY AND PURPOSE

The Electronics Installation and Mainte-
nance Book (EIMB) was established as the medium for
collecting, publishing, and distributing, in one conven-
ient source document, those subordinate maintenance
and repair policies, ingtallation practices, and overal
electronic equipment and material-handling procedures
required to implement the major policies set forth in
Chapter 400 of the Naval Ships Technica Manual. All
data contained within the EIMB derive their authority
from Chapter 400 of the Naval Ships Technica Man-
ual, as established in accordance with Article 1201,
U. S. Navy Regulations.

Since its inception the EIMB haa been
expanded to include selected information of general in-
terest to electronic installation and maintenance per-
sonnel, These items are such as would generally be con-
tained in texthooks, periodicals, or technical papers,
and form (along with the information cited above) a
comprehensive reference document. In application, the
EIMB is to be used for information and guidance by all
military and civilian personnel involved in the installa-
tion, maintenance, and repair of electronic equipment
under cognizance, or technica control, of the Naval
Sea Systems Command (NAVSEA). The information,
instructions, and procedures, in the EIMB supplement
instructions and data supplied in equipment technical
manuals and other approved maintenance publications.

INFORMATION SOURCES

Periodic revisions are made to provide
the best current data in the EIMB and keep abreast of
new developments. In doing this, many source docu-
ments are researched to obtain pertinent information.
Some of these sources include the Electronics Informat-
ion Bulletin (EIB), the NAVSEA Journal, electronics
and other textbooks, industry magazines and peri-
odicals, and various military instalation and mainte-
nance-related publications.

ORGANIZATION

The EIMB is organized into a series of
handbooks to afford maximum flexibility and ease in
handling. The handbooks are stocked and issued as
separate items so that individual handbooks may be

obtained as needed.

The handbooks fall within two cate-
gories: genera information handbooks, and equipment-

oriented handbooka. The general information hand-
books contain data which are of interest to all person-
nel involved in installation and maintenance, regardless
of their equipment speciaty. The titles of the various
general information handbooks give an overal idea of
their data content; the General Handbook includes
more complete descriptions of each handbook.

The equipment handbooks are devoted
to information about particular classes of equipment.
They include general test procedures, adjustments,
general servicing information, and field change identi-
fication data.

All handbooks of the series are listed
below with their NAVSEA numbers.

HANDBOOK TITLE NAVSEA NUMBER

EIMB General Information Handbooks

Genera SEOOO-00-EIM-100
. Installation Standards SEOOO-00-EIM-110
Electronic Circuits SE000-00-EIM-120
Test Methods& Practices SEOOO-00-EIM-130
Reference Data SEOOO-00-EIM-140
EMI Reduction SEOO0-00-EIM-150
General Maintenance SEOOO-00-EIM-160

EIMB Equipment-Oriented Handbooks

Communications SEOOO-00-EIM-010
Radar SEOOO-00-EIM-020
Sonar SEOOO-00-EIM-030
Test Equipment SEOOO-00-EIM-040
Countermeasures SEOOO-00-EIM-060

DISTRIBUTION

Initidl Set: An “AF’ Restriction Code
has been assigned to NAVSEA SEOOO-OO-EIM-0O00
control the over-requisitioning of the EIMB Series.
Fleet and shore activities requiring an initial set of the
EIMB Series (13 handbooks with all changes and
heavy-duty bindera) should submit their requisition
(DD Form 1348 with written justification) through
their Supply Officer or area, for issue approva to:

Commander

Naval Sea Systems Command
NAVSEA 05L31
Washington, D.C. 20362

NRICINIA
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Use the following data on the DD-1348,
Block A - 288 NAVPUBFORMCEN
PHILA
Stock No. - 0967 -LP-O00-0000
Unit of Issue - SE
Fund -00

All other blocks are to be filled in as normally done
by the requisitioner when ordering publications.

Changes and Revisions. The EIMB is
continuously being updated. For efficiency these
changes and revisions are automatically distributed to
using activities who are on the Automatic Distribu-
ution List for the EIMB.

Requests and/or changes to the EIMB
Automatic Distribution List and any problems in
requisitioning should be directed to:

Commander

Naval Sea Systems Command
NAVSEA 05L31
Washington, D.C. 20362

Individual Handbooks: To order indi-
vidual handbooks and changes, use the stock numbers

ORIGINAL
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PREFACE

listed in the Box Score on page i. Using the stock
number for the “BASIC” provides the handbook
(with vinyl cover) and al appliv

SUGGESTIONS/CORRECTIONS

NAVSEA recognizes that users of the
EIMB will have occasion to offer corrections or sug-
gestions. To encourage more active participation, a
pre-addressed comment sheet is provided in the back
of each handbook change. Complete information
should be given when preparing suggestions. Sug-
gesters are encourages to include their names and
addresses so that clarifying correspondence can be in-
itiated when necessary. Such correspondence will be
by letter directly to the individua concerned.

If a comment sheet is not available, or
if correspondence is lengthy, corrections or sugges
tions should be directed to the following:

Commander

Naval Sea Systems Command
NAVSEA 05L31
Washington, D.C. 20362

xi/(xii Blank)

GENERAL MAINTENANCE
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SECTION 1

INTRODUCTION

11 PURPOSE

The purpose of the Genera Mainte-
nance Handbook, NAVSHIPS SEOOO-OO-EIM-160, is
to provide Naval personnel with an informative and
comprehensive maintenance reference. This handbook
contains general maintenance data that pertains to all
electronic equipments and it can be used to supple-
ment information contained in equipment technical
manuals. The satisfactory performance of modem
electronic equipment depends to a great extent upon
the maintenance procedures employed by the elec-
tronics technician. It further depends upon the skill-
ful application of these procedures by the technician.
Continued satisfactory performance is dependent upon
the work done by the men who inspect, repair, and
maintain electronic equipment. The objectives of the
General Maintenance Handbook are to aid in the
maintenance effort by:

1. Preparing and assembling, in one
handbook, the approved procedures and concepts to
be employed in the maintenance of all electronic
equipment.

2. Standardizing these procedures and
concepts which, when used, will provide uniform and
satisfactory  electronic  maintenance.

3. Indoctrinating all personnel
engaged in maintenance with the importance of good
workmanship.

4. Making all personnel involved in
electronic maintenance aware of the importance of
good maintenance techniques.

5. Preventing personnel injury and
equipment damage by emphasizing safety precautions
and by prohibiting unsafe maintenance practices.

1-2 SCOPE

Information for the General Mainte-
nance Handbook has been collected from other EIMB
handbooks, the EIB, the NAVSHIPS Technical News,
and many other pertinent sources, both military
and commercial. The Genera Maintenance Handbook
will be useful as a convenient reference book for
three general categories of maintenance personnel:

ORIGINAL

1-2.1 EXPERIENCED TECHNICIAN
The experienced technician has no
great difficulty in coping with maintenance pro-
blems because of previous experience and well devel-
oped maintenance skills. This person will use the
handbook as reference or review material. He will in-
crease his knowledge of electronics maintenance as
new concepts and procedures are added to this text.

1-2.2 TECHNICIAN OUT-OF-SCHOOL

This category of technician is repre-
sentative of the individual who has completed Navy
training courses, but has limited experience with the
fleet. His experience will probably be limited to
equipments covered in training courses and to equip-
ments he has encountered in his brief tour of duty
with the fleet. Consequently, this handbook will prove
extremely valuable to him, especidly as new equip-
ments are confronted. The maintenance concepts in
this handbook will help familiarize him with the new
techniques involved in maintaining modern equip-
ments.

1-2.3 TRAINEE

The trainee willl find the information
contained in the handbook to be useful as a reference
while in training. Later, he will find that it serves as
a source of review as well as reference. As a training aid,
the individurd sections might be recommended for
suggested reading. Information contained in this hand-
book is of lasting interest to al Naval personnel
engaged in the maintenance of electronic eguipment.

1-3 ORGANIZATION

Information in the General Maintenance
Handbook, NAVSEA SEOOO-OO-EIM-160, is presented
in seven sections:

Section 1- INTRODUCTION

This section explains the purpose,
scope, and organization of the General Maintenance
Handbook. It also describes the relationship of this
handbook to other handbooks of the EIMB series.
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Section 2- MAINTENANCE CONCEPTS

This section presents the basic concepts
to the technician. These concepts are the foundation of
good electronic maintenance. Preventive maintenance
programs (POMSEE and PMS) are explained and the
procedures required for carrying out these programs are
covered. Responsibilities of the operator and tech-
nician in carrying out the preventive maintenance pro-
gram are defined. Troubleshooting and failure anaysis
are discussed. Types and classes of aterations, field
changes, and the procedures to follow after accomplish-
ment of each are also covered in detail in this section.

Section 3- ROUTINE MAINTENANCE
AND MAINTENANCE AIDS

This section reviews routine mainte-
nance procedures such as cleaning; inspection; lubrica
tion; use of maintenance aids, such as soldering tools
and special hand tools; and soldering and splicing
techniques. Emphasis is placed on the importance of
these procedures in hopes of making the technician
more aware of their value. The importance of safety,
not only to prevent injury to the technician, but to
prolong the life of electronic equipment as well, are
aso required. References are made to publications
that cover personnel safety and equipment operation
and maintenance safety procedures.

Section 4- SOLDERING TECHNIQUES

Because of the complexity of today’s

modem  electronic systems and the lack of

NAVSEA SEOOO-OO-EIM-160
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documentation on the subject, an attempt has been
made to acquaint the technician with some of the
system test equipment that has been, and is being,
designed to test these modem systems. When these new
means of testing are not available, the technician is told
how to use the resources at his disposal to cope with
system maintenance problems.

Section 5- MINIATURE REPAIR

This section gives a practical approach
to the problem of maintaining equipments. Mainte-
nance information such as testing, troubleshooting, re-
pair of subassemblies, modular components, and
printed circuit boards is included in this section.

Section 6- MICROMINIATURE REPAIR

This section is broken into a number
of subsections, each of which deals with one type
of component and its associated maintenance pecu-
liarities. Information such as specia tests, remova and
replacement, and inspection is presented in detail
for each of the major components discussed in this
section.

Section 7- DIGITAL TROUBLESHOOTING
TECHNIQUES

This section provides practical tech-
niques of digital troubleshooting with logic clips, logic
probes, logic pulsers, current tracers, logic comparators
and logic analyzers. State Flow analysis techniques are
also covered in this section.

ORIGINAL
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SECTION 2

MAINTENANCE CONCEPTS

2-1 INTRODUCTION

In general, the concept of mainte-
nance is that of work done to correct, prevent, or
reduce failure and damage to equipment. Mainte-
nance of Navy electronic equipment is divided into
two main categories: preventive maintenance, and
corrective maintenance. Preventive (routine)
maintenance consists of checks to determine if
equipment is functioning properly, visua inspections
for damage, and lubrication. Corrective maintenance

is the isolation of trouble, the replacement of defective
components, and the realignment and readjustment of
equipment to restore it to a satisfactory operating
level. See figure 2-1.

2-2 PREVENTIVE MAINTENANCE
PROGRAMS

An electronics preventive maintenance
program consists of a schedule of inspections, tests,
and routine maintenance procedures and a system of

SHIPBOARD
N ((
) MAINTENANCE q |
ELECTRO"IC
EQUIPMENT
Al
PREVENTIVE OR
CORRECTIVE
SCHEDULED
MAINTENANCE MAINTENANCE
TESTING — \
—7* ZS
INSPECTIONS
yAAN
TEST IN G- FUNCTIONAL
TECHNIQUES AND DIVISIONS CHECKS

PRACTICES
(TROUBLE SHOOTING)

OF TESTING

Figure 2-1. Electronic Maintenance, Functional Diagram
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checkoff lists to ensure that the schedule is carried
out. The administration of such a program aboard ship
requires that the preventive maintenance needs of
every equipment be recognized, planned for, accom-
plished, and recorded. The Planned Maintenance Sub-
system (PMS) has been developed to accomplish these
tasks. The Performance Operation and Maintenance
Systems for Electronic Equipment (POMSEE) is till
current for selected equipments; however, it is currently
implemented only on a case basis. These programs do
not provide a means for technicians to report mainte-
nance problems. Such a system employing automatic
data processing was then developed. This system,
the Maintenance Data System (MDS), complements the
PMS to form the basic Maintenance and Material
Management (3-M) System. Each of these current
maintenance programs (POMSEE, PMS, and 3-M)
are discussed subsequently.

POMSEE PROGRAM

The POMSEE program is designed to
help operational and maintenance personnel determine
and maintain proper performance of electronic equip-
ment. It is implemented on a case basis by acquisition
managers. The fundamental elements of POMSEE are
the Reference Standards Tests, Reference Standards
Summary Sheets, and Performance Standards Sheets.
The Reference Standards Tests and Reference
Standards Summary Sheets comprise the Reference
Standards Book. The scheduled tests, however, are
superseded when the PMS is implemented. The re-
quirements for establishing the Reference Standard
Tests for electronic equipment after instalation, and
for using these test procedures as a basis for equipment
check-out after overhaul or restoration, remain in
effect. A preliminary copy of the Reference Standards
Book is normally packed with each new electronic
equipment. Upon its receipt, maintenance personnel
should immediately perform the tests listed in the
Reference Standards Tests and forward the results
recorded on the Reference Standard Summary Sheets
to NAVSEA for review. Finrd copies or changes are
then published after NAVSEA evaluates the Reference
Standards Summary Sheets. POMSEE is a test docu-
ment for equipment check-out after its instalation or
re-installation aboard ship, and after steps have been
taken to ensure that the equipment is properly
installed and operating satisfactorily. It does not elimi-
nate the necessity for making adjustments, alignments,
checks, or other instalation procedures described in
the technical manual which are necessary to obtain

2-2.1
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satisfactory ~ operation. Before establishing the
reference standards, the equipment must be completely
checked out by qualified technical personnel to ensure
optimum equipment operation. The qualified tech-
nical personnel should have received training in opera
tion and maintenance of the equipment and have suffi-
cient skill to tune, align, and peak the equipment until
it is performing as near design characteristics as pos-
sible. While there is no objection in having the instal-
ling activity perform operational tests in the shop
prior to installation, NAVSEA requires that the
POMSEE measurements be conducted on board ship,
operating off ship’s power. Shop tests will not disclose
the effects of poor installation, wiring errors, noise
pickup, instability in ship’s power generating source,
self-generated and receiving interference, or the
rough handling effects in transportation from shop to
ship.
2-2.11 Reference Standards Tests
The Reference Standards Tests consist
of a series of measurements made initially when the
equipment is operating at peak performance. These
measurements, containing upper and lower limits, pro-
vide maintenance personnel with standards against
which subsequent measurements may be compared.
The tests are scheduled on a routine basis such as
daily, weekly, and monthly. Daily tests are designed so
that they can be performed in less than 10 minutes
on a single-unit set. These tests are usualy performed
by the operator on watch and they consist mainly of a
performance check using the equipment modes and
features, and built-in test equipment. Weekly tests are
designed to monitor an equipment function where
there is a definite likelihood that the interpretation
of test results will reveal potential trouble. Monthly
and quarterly tests consist of measurements that can-
not normaly be performed when the ship is under-
way. Examples typical of this test are: sonar beam
pattern tests, sonar transducer maintenance, and
cleaning and lubricating antennas. In some instances,
unscheduled tests are provided. These tests are not
designed to detect impending failure but are performed
upon completion of repair for check out.
2-2.1.2 Reference Standards

Summary Sheets

The Reference Standards Summary
Sheets basically provide spaces for recording
measurements and the initials of the person performing
the tests. The tests used are those in the Reference
Standards Tests. Two identical Reference Standards
Summary Sheets precede the front matter of a newly

ORIGINAL
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issued Reference Standards Book. After the sheets are
filled in, one is retained in the book and the second is
submitted to NAVSEA for evaluation.
2-2.1.3 Performance Standards Sheets

The Performance Standards Sheets list
the operational characteristics of an equipment or
system. The characteristics given include such para
meters as meter readings, sensitivity values, output
power, standing wave ratios, and al other measurable
parameters that indicate the operational condition of
the equipment. Performance Standards Sheets are
used by maintenance personnel to determine the
overal operation of an equipment by comparing its
data with the test results recorded in the Reference
Standards Book. This sheet is usualy the first page in
a newly issued Reference Standards Book. As part of
the POMSEE program, this sheet should be removed
from the Reference Standards Book and placed in a
binder titled, “Electronic Equipment Performance
Standard Sheets,” NAVSEA 93000.

2-2.2 MAINTENANCE AND MATERIAL

MANAGEMENT SYSTEM

The Maintenance and Material Manage-
ment (3-M) System is an integrated management
system which, when fully implemented and properly
used, provides for orderly scheduling and accomplish-
ment of maintenance and for reporting and dissemi-
nating significant maintenance related information.
It is composed of two principle subsystems: the
Planned Maintenance System (PMS), and the
Maintenance Data System (MDS). Together, PMS and
MDS form the nucleus of a shipboard maintenance pro-
gram which can contribute significantly toward achiev-
ing improved fleet readiness with reduced expenditure
of resources.
2-2.2.1 Planned Maintenance System

The Planned Maintenance System (PMS)
pertains to the planning, scheduling, and manage-
ment of resources (men, material, and time) to perform
those actions which contribute to the uninterrupted
functioning of equipment within its design charac-
teristics. It defines uniform maintenance standards,
based on engineering experience, and prescribes sim-
plified procedures and management techniques for
the accomplishment of maintenance. The increasing
complexity and quantity of equipment required for
the operation of the modern Navy has necessitated
the continuous updating of maintenance procedures
and the refinement of maintenance management

ORIGINAL
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organization at all levels. These improved procedures
are necessary for the assurance of equipment readiness,
the key to operationa readiness. For this reason it is
of utmost importance that all maintenance personnel
be familiar with the proper use of the PMS documents
and schedules for implementing and accomplishing
planned maintenance. OPNAVINST 4790,4 describes
the detailed operation of PMS. The following para-
graphs summarize shipboard operation.

2-2.21.1 Maintenance Index Page

The Maintenance Index Page (MIP),
OPNAYV Form 4700-3, is the basic reference document in
the PMS. See Figure 2-2. It catalogues the maintenance
requirements, skill levels considered qualified to
perform the maintenance requirements, reference
documents, and other reference data for all equip-
ments listed in the Master manuaf. Each MIP contains
a list for one set of Maintenance Requirement Cards.
Specifically, the information listed is as follows:

1. The system, sub-system, or compo-
nent, by noun name, AN Nomenclature, Mark, Mod, etc.

2. Reference Publications pertaining
to the specific system, sub-system or component.

3. The date of preparation of the
MIP (month and year).

4. The Sysem Command MRC
Control Number to control library issue and identify
specific MRCS as applicable to a certain MIP.

5. A brief description of each main-
tenance requirement.

6. The periodicity code of each
maintenance requirement listed on the MIP.

7. The recommended skill level/s
considered qualified to perform the maintenance
requirements.

8. The average time required for each
skill level listed to perform the maintenance require-
ments as listed. (This does not include “make ready”
and “put away” time)

9. Any related maintenance actions
to be scheduled for simultaneous accomplishment.

10. Notations included as Management
Aids when such information is available and needed
for selective scheduling of a specific requirement.
MIPs are a ready reference to be used in conjunction
with the planning and scheduling of PMS. Each MIP
indexes one complete set of MFtCs which are applica
ble to a component or system.

11. A letter and a number indicating
the Maintenance Group and the equipment concerned,
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Figure 2-2. Sample Maintenance Index Page
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for example, F-1, (F) indicates the Fireroom mainte-
nance group and the (1) indicates Boilers.
2-2.2.1.2 Maintenance Requirement Card

The Maintenance Requirement Card
(MRC), OPNAV Form 4700-1, is a 5 x 8-inch card
which defines a specific preventive maintenance task in
terms of step-by-step procedures. See Figure 2-3. It
provides maintenance personnel with detailed guidance
for performauce of each specific PMS requirement. The
MRC contains the following information and in-
structions:

1. The identification of the System,
Subsystem, or Component involved in the maintenance
action.

2. The MRC Code assigned to the card.
This code is in two parts. The first part is the Equipment
Code adapted from the first portion of the number
identifying the MIP for that card set in the Depart-
mental and Work Center PMS Manuals. The second
part identifies the periodicity for the maintenance
action, using a letter code for repetitive time ele-
ment as follows:

- Dally

- Weekly

- Monthly

- Quarterly

- Semi-annual

- Annud

- Overhaul Cycle

- Situation Reguirement
(100 hr., prefiring, prior
to getting underway, etc.)

TO>®UWOZTSU

The periodicity code also includes a
number for specific identity when more than one
MRC of the same penodicity exists in the same MRC
set. When two or more MRCS in the same set are
prepared for the same periodicity, but for separate,
distinct job requirements, the cards will be numbered
consecutively e.g., “D-1", “D-2", or “M-|", “M-2",
etc.

3. When a single maintenance require-
ment has need for more than one penodicity they will
be numbered as “Q-IR”, “M-IR", “M-2 R", etc.;
the “R,” in the case meaning “related,” indicates a
situation that is defined in an accompanying note.
Related maintenance requirements are maintenance
actions described on other MRCS within the same
set which are most efficiently accomplished when
they are done prior to, in conjunction with, or after a
task described on the basic MRC. For example, if

ORIGINAL

the equipment is opened for a maintenance action,
that MRC may list and identify other MRCS which
also require equipment opening and, therefore, can
most logically and appropriately be accomplished at
this same time. The intent of related maintenance is
to take advantage of work effort and to avoid repe-
titious maintenance steps. If no related maintenance
exists, the word “Non” will appear in this block.

4. Maintenance Requirement Descrip-
tion is a brief description of the PMS action to be
performed.

5. Rate is the recommended skill
level, identified by rate or Navy Enlisted Classification
Code (NEC), designated to perform the described
maintenance action. This information is provided
as a management aid for workload assignment.

6. The average manhours required to
accomplish the PMS task by each rate. The total
manhours and total elapsed time are also listed.
These times are expressed to the nearest tenth of an
hour. “Make ready” and “put away” times are not
included.

7. Safety Precautions direct attention
to potential hazards to personnel or equipment while
performing maintenance tasks. “Observe Standard
Safety Precautions’ is required in this block on every
MRC. These are two specific categories of additiona
precautionary conditions. They are:

WARNING
Operating procedures, prac-

tices, etc., which may result
in personnel injury or loss

of life if not correctly
followed.
CAUTION

Operating procedures, prac-
tices, etc., which if not
strictly observed, may result
in damage to the equip-
ment.

WARNINGS and CAUTIONS are re-
peated immediately before the appropriate procedural
step.

8. Safety of Ship. An MRC that has
been identified on the MIP as a Safety of Ship Item
will have “SAFETY OF SHIP” stamped in large outline
letters across the face of the MRC and in such a
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Al NT ENANCEREQUIREMENT DESCRIPTION

TOTALM/H

Check memory drive current 0.5
ELAPSED TIME
0.5
AFETY PRECAUTIONS
Oscilloscope
Tuning Tool

Current Probe for oscilloscope

1. Check Memory Drive Current

a. Place ON-LINE/OFF-LINE switch on maintenance panel
to the off-line position.

b. Set data toggles on maintenance panel to the 1 position.

c. Connect current prohe in turn to the following points:
(1) J17-10
(2) J17-20
(3) J18-10 —
(4) J18-20
(5) J19-10 —
(6) J19-20

Oscilloscope should indicate O. 5V 0. IV

aAdsvd

40

@®
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>
(]
-2
(-2
»CATION DATE -
£ 4
5 Nov 1970
MAINTENANCE ReQUIREMENT CARD (MRC)
OPNAYV 4700-1(C){RE V. 11/60)

Figure 2-3. Sample Maintenance Requirement Card
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manner to avoid interference with other printing on
the MRC. If Safety of Ship Items is included on an
associated Equipment Guide List, the MRC has both
“SAFETY OF SHIP" and “EQUIPMENT GUIDE LIST”
stamped on the face of card. Every effort has been
made to indicate hazards in the safety precautions
block and at appropriate steps in the procedures
block; however, common sense, through safety
indoctrination and training of personnel maintain-
ing and operating shipboard equipments, is still
required.

9. A list of specific tools, parts and
materials required to properly perform the mainte-
nance action is given.

10. Detailed step-by-step procedures to
be followed to accomplish maintenance actions are
given. In some instances, cards will contain blanks
which must be completed by ship’s personnel in order
to supply the data (eg., limiting speeds, tolerances,
and pressures) necessary for the proper execution
of the work specified. These data readings will vary
from ship-to-ship.

11. The Sysem Command MRC
Control Number in the lower right side is a Library
Identification Code. This number must be referenced
along with MRC codes in all correspondence per-
taining to specific MRCS.

12. A space is also provided for re-
cording the location of a specific equipment aboard
individual installation, or for alerting maintenance
personnel to the existence of EGLSs.

13. In most cases, the contents of the
MRC is unclassified even though it may be applicable
to classified equipment. In cases where classification
of an individual MRC is required due to content,
the following entry is found in the “Procedure’
block: “Maintenance Procedure with this requirement
is CLASSIFIED. MRC is stowed in —— 7
(Ship will fill in the blank.) The completed MRC is
printed on pink stock with the classification printed at
top and bottom of each printed side and shall be
handled in accordance with OPNAVINST 5510-1 series
(Security Manual for Classification Information).

14. The date on the card is the month
and year when the MRC was prepared.

15. The MRC cards are to be used as
follows:

a. A complete working group of
MRCS are to be located, in the holder provided, in
the work center area

b. Maintenance personnel are to re-
move the assigned MRCS from the Work Center

ORIGINAL
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card container, obtain the required tools, parts, and
materials listed on MRC, and perform the mainte-
nance action as stated on MRC, observing all safety
precautions.

c. When completed, maintenance
personnel should then correct and/or report any
deficiencies discovered during the performance of the
maintenance action. Report the completion of the
maintenance action to the Work center Supervisor,
who will update the Weekly Schedule.

d. The MRCS should then be re-
turned to the container after the job has been
completed.
2-2.2.1,3 Equipment Guide List
The Equipment Guide List (EGL)
isa 5 x 8- inch card that accompanies specific MRCS
to list identical-type equipment to which preventive
maintenance task is to be performed. ldentical-type
equipments, such as radar repeaters, power supplies,
etc.,, are listed to show their quantity and location.
For example, a particular ship may have eight
AN/SPA-4A Radar Repeaters, and each repeater
requires the accomplishment of the same preventive
maintenance task. The EGL is actualy an extension
of the Cycle and Weekly Schedules. When EGLS
are required, a Guide List Index (GLI) is also prepared
listing each EGL aong with its controlling MRC.
The index is included at the end of the List of
Effective Pages in the PMS Manual.
2-22.1.4 Cycle Schedule

The Cycle Schedule (OPNAV Form
4700-4), shown in figure 2-4, is a visurd display of the
planned maintenance requirements that are to be
performed by shipboard personnel between major
overhauls of the ship. “Between overhauls’ is defined
as “the time between a departure after overhaul and
through the completion of the next major overhaul.”
Most PMS requirements listed on the Cycle
Schedule are within the capability of the ship's force.
Occasions may arise where special test equipment,
special tools, or outside assistance will be required
in order to accomplish the required maintenance. The
Cycle Schedule contains the name and hull number
of ship involved, the work center concerned, the
effective date of the schedule, the listings of the MIPs
and their related systems, subsystems and components
for which the PMS requirements are to be scheduled.
It also contains the schedules of the Semiannual,
Annual, Cycle, and Situation Requirements. Cycle
requirements axe divided into “Quarters after Overhaul”
for listing the Quarterly requirements, and Monthly
requirements which have been scheduled in each
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quarter. Care and attention must be devoted to the
preparation of the Cycle Schedule as it has a direct
influence on the subsequent effectiveness of the long
range PMS scheduling by maintenance personnel.
The procedure for filling out the Cycle Schedule is
as follows:

1. Type in the ship’s name and hull
number in the upper left block and enter the date of
preparation in the upper right corner. When a new
cycle schedule is prepared, the old schedule must be
filed with its applicable quarterly schedule.

2. Type in the Maintenance Group
Block, i.e., RadioETs, Radar ET. Indicate sheet
number (e.g., 1 of 3, 2 of 3, 3 of 3) when more than
one schedule is required.

3. Starting with the first MIP in the
Work Center Manual, list the Equipment Code in the
first column titled “Equip Page” (that is, E-I,F-I,
EL-4, A-l). When more than one of the same equip-
ment is located in the same Work Center, each must
be entered as a separate line item. For example, two
power supplies are located in the same space; PS-1
will be entered twice, on separate lines.

4. From the MIP in the column
titted “Component,“ list the noun name or AN nomen-
clature of each component. If more than one of the
same type equipment is located in the same Work
Center, each will be identified separately using the
standard shipboard numbering system (i.e., Radio
#, Radio #2, ECM ##1, ECM #2, and including equip-
ment serial numbers). When a large number of similar
equipments such as radar, power supplies, radar
repeaters, etc., are to, be maintained in accordance
with the same MRC, it is advantageous to use the
Equipment Guide List method of accountability.
The last line of the Cycle Schedule should be left
blank so that space will be available on the matching
Quarterly Schedule for the entry of ship’s operational
schedule, including space to make corrections with-
out completely removing the previous operational
schedule.

5. From the MIP, list each Mainte-
nance Requirement for Monthly (M), Quarterly (Q),
and Situation Requirement (R) in the column headed
“Each Quarter.” Situation Requirement requirements
are listed here only as a reminder and will not be
scheduled on a calendar basis. Daily (D) and Weekly
(W) requirements are scheduled only on the weekly
Schedule and are not listed on the Cycle Schedule.
Calendar requirement which may be modified by a
situation, such as A-2R, will appear in appropriate
“Quarter After Overhaul” column. Pay particular
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attention to the “Related Maintenance” column
of the MIP. If any Semi-annual (S), Annual (A) or
Cycle (C) requirements are related, they shall be sched-
uled in the same “Quarter After Overhaul” column.

6. From the MIP, list each Semi-
annual (S) maintenance requirement in one of the four
columns titled “Quarter After Overhaul,” then list the
same requirement to occur six months later. For
example, an S-1 requirement scheduled to occur in the
1,5 and 9 quarters shall also be scheduled to occur in
the 3, 7 and 11 quarters. Requirements in these four
columns should be staggered to ensure an even distribu-
tion of workload.

7. From the MIP, list each Annual
(A) maintenance requirement in one of the four
columns titled “Quarter After Overhaul.”

8. From the MIP, list each Cycle (C)
maintenance requirement, reviewing each to determine
if a specific quarter after overhaul is indicated on the
MIP. Ensure that all Cycle requirement have an
appropriate quarter after overhaul indicated in paren-
thesis after each entry on the cycle schedule. As an
example, C-1 (6) is a Cycle maintenance requirement
scheduled to be accomplished in the 6th quarter after
overhaul.

9. Cycle Schedules for ships with over-
haul cycles extending beyond 12 quarters will be pre-
pared for the entire overhaul cycle indicating 13, 14,
etc., as necessary. Ships with overhaul cycles less than
12 quarters will schedule “Cycle Requirements’ within
the specified overhaul time frame. Ships encountering
delays in entering overhaul shall extend their cycle
scheduled by the addition of appropriate quarter
numbers in the “Quarter After Overhaul” block.
(Ensure cycle requirements required prior to entering
overhaul are reviewed and rescheduled as necessary.)

10. The completed “Cycle Schedule’
shall be signed by the Department Head over the words
“Scheduled As Indicated.”
2-2.2.1.5 Quarterly Schedule

The Quarterly Schedule (OPNAV form
4700-5), shown in Figure 2-5, is a visua display of the
ship’s tentative operational employment schedule in
conjunction with the PMS requirements to be perform-
ed during a three-montb period. This schedule is a
directive issued by the Department Head and as such
may be changed only by him or his authority. It is
updated weekly and provides a ready shipboard
reference to the current status of PMS for each Work
Center. The schedule provides space for entering
“Work Centers, Year, Quarter After Overhaul,” and
the current months covered. Space must be reserved

ORIGINAL
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Figure 2-4. Sample Cycle Schedule
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on the schedule for entering tentative ship’'s employ-
ment schedule. Thirteen columns, one for each week in
the quarter, are available to enable scheduling of main-
tenance requirements on a weekly basis throughout
the quarter. The procedure for filling out the Quarterly
Schedule is given below.

1. Enter the name of Work Center
concerned in the space provided on the schedule.

2. Enter the corresponding sheet
number from cycle being scheduled (1 of 2, 2 of 2).

3. Enter the cafendar months of the
guarter to be scheduled, in accordance with one of the
quarterly groupings shown below. Groupings other
than those shown are not acceptable.

JAN APR JUL OoCT
FEB MAY AUG NOV
MAR JUN SEP DEC

4. Enter the number of the “Quarter
After Overhaul” in the space provided. For example:
a ship completing major overhaul during August 1969
will list the months of July, August and September
for the first Quarter after overhaul schedule. The
second Quarter of the overhaul would then list the
months of October, November, and December. While
in overhaul, ships must continue PMS whenever pos-
sible. Ships departing major overhaul late in the quarter
are not expected to complete al planned maintenance
scheduled during that quarter, but should accomplish
a proportionate share based on the time remaining in
the quarter. When departure occurs within the last
two weeks of the quarter, ships will complete that
guarter to the maximum extent possible utilizing the
current quarterly schedule. The first quarter after over-
haul in this case will then begin with the next quarter.
5. ldentify a date for the starting of
each week. The main body of the Quarterly Schedule
is divided into thirteen columns; each column repre-
sents a week. Each column is further divided into
seven days by the use of check marks across the top
of the columns. Write directly over the first check
space of each week to identify the date of each
Monday.
6. From the ship’s operational em-
ployment schedule enter the following information:
a. Across the top of the columns
lightly shade in the days that the ship expects to be
underway.
b. Across the bottom line of the
current Quarterly Schedule, write in the type of em-
ployment, corresponding to the dates indicated across
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the top columns. (Upkeep, ASW, ISE, TAV, etc.)

7. Place the new Quarterly Schedule
next to the Cycle Schedule.

8 From the Cycle Schedule, select
the “Quarter After Overhaul” column corresponding
to the current quarter. Penodicity codes listed in this
column and the column titled “Each Quarter” will
be transcribed to the current quarterly schedule.
The other columns on the cycle Schedule will not
affect the current quarter.

9. Refer to the MIPs for a brief de-
scription of the maintenance actions scheduled on the
cycle schedule in order to determine if the action
should be performed in port or at sea. Schedule the
requirement on the Quarterly Schedule in the week
most appropriate for accomplishment. Schedule afl
related maintenance together.

10. From tbe Cycle Schedule column
titted “Each Quarter” schedule all monthly and
guarterly requirements into appropriate weeks of the
Quarterly Schedule. Next, from the “Quarter After
Overhaul” column, schedule all annual and semi-annual
requirements. The ultimate goal in scheduling the
Quarterly PMS reguirements is to ensure the comple-
tion of al necessary maintenance actions while main-
taining a balanced workfoad within the framework
of the ship’s operating schedule. When there are
changes in the ship’s operating schedule, maintenance
requirements may require rescheduling to fit the new
operating schedule.

11. Schedule afl cycle requirements for
which the number in parentheses matches the quarter
after overhaul being scheduled.

12. The completed Quarterly Schedule
shall be signed by the Department Head in the
“Quarter After Overhaul” block. Fill in all header in-
formation for the next quarter on another Quarterly
Schedule form and place it beside the current schedule
in the holder. This provides continuity for scheduling
and planning on a long-range basis. This Quarterly
Schedule serves as a directive for Work Center Super-
visors for scheduling weekly maintenance. At the end
of each work week, the Work Center Supervisor will
cross-out (X) al maintenance requirements on the
Quarterly Schedule that have been completed and will
circle (0) afl requirements that were not accomplished.
The Department Head is responsible for the resched-
uling of al circled requirements, if they remain within
the same penodicity (i.e, a monthly can only be re-
scheduled in the same month, a quarterly can only be
rescheduled within the same quarter, etc.). Any re-
quirement which cannot be accomplished during the
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current quarter, in addition to being circled, shall
be identified on the back of the quarterly schedule
with the reason it was not accomplished. Other un-
accomplished requirements shall be rescheduled for
accomplishment in the next quarter. The completed
Quarterly Schedule is removed from the holder after the
close of each quarter and retained as a Planned Main-
tenance record. This record may be discarded by
quarters, when the same number quarter after the
next major overhaul has been completed, thereby pro-
viding a complete cycle of history. Maintenance re-
quirements shall not be rescheduled on the subsequent
Quarterly Schedule until the ship’s employment
schedule is known or until the last week of the current
quarter, whichever comes first.

2-2.2.1.6 Weekly Schedule

The Weekly Schedule (OPNAV Form
4700/6), shown in Figure 2-6, is a visua display of
planned maintenance scheduled for accomplishment
in a given Work Center during that week. The Weekly
Schedule is posted in each Work Center and is used
by the Work Center Supervisor to assign and monitor
the accomplishment of the required PMS tasks by the
Work Center personnel. It contains the name of the
Work Center concerned, a listing of the systems, sub-
systems, and components assigned to the maintenance
group of the Work Center, and the respective equip-
ment codes. It lists the maintenance requirement to be
performed in a specific week, the names of the person-
nel assigned to individual maintenance actions, and the
outstanding repairs, PMS checks (Monthly and above),
and known Situation Requirements due in the next
four weeks. The procedure for filling out the Weekly
Schedule is as follows:

1. Type in the following information
from the current Cycle Schedule.

a Work Center identification, e.g.,
Radio # 1 and corresponding cycle schedule sheet
number (e.g., 1 of 2, 2 of 2).

b. System, subsystem or compo-
nent and MIP number, line for line to match the cycle
schedule.

2. From the MIPs enter the recurring
weekly and daily requirements. Weekly requirements
should be entered on Monday to provide ease of re-
scheduling. Daily requirements must appear each day.

3. Place clear plastic over the weekly
schedule.

4. From the current Quarterly Sched-
the Work Center Supervisor transposes all PMS re-
quirements and the date for the current week to the
Weekly Schedule. Exercise care to ensure a balanced
workload, appropriate consideration of the week’'s
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operating schedule, and that all related maintenance
actions are scheduled together. Review MIPs/MRCs
and determine related maintenance requirements.

5. Using information from the
Quarterly Schedule, fill in the “Outstanding Repairs
Due” column (right column) with known corrective
maintenance and all Monthly (and above) PMS re-
quirement due in the next four weeks. This should
include all PMS Situation Requirements which may
be accomplished during that four-week period.

6. Assign maintenance personnel, by
name, to specific maintenance tasks. Maintenance
personnel will then obtain their PMS assignments
from the Weekly Schedule, obtain the reguired MRC
cards, tools or material, and perform the maintenance
action. They must report all completed maintenance
action to the Work Center Supervisor. The Work
Center Supervisor will then cross off all completed
requirements when reported and will circle the un-
completed requirement for rescheduling as the work
load and ship’s operations permit. At the end of each
week, the Work Center Supervisor should bring the
Quarterly Schedule up to date by comparing it to the
weekly schedule, crossing out completed require-
ments and circling requirements not completed. The
Weekly Schedule is then erased and the next week’s
schedule prepared.
2-2.2.1.7 Maintenance Control Board

The Maintenance Control Board is a
prefabricated aluminum holder that contains a Cycle
Schedule, a current Quarterly Schedule, and a sub-
sequent quarterly maintenance schedule for each main-
tenance group. As its name implies, the Maintenance
Control Board presents a readily available summary of
the current and planned status of shipwide preventive
maintenance for all interested personnel.
2-2.2.2 Maintenance Data

Collection System

The Maintenance Data Collection Sys-
tem (MDCS) provides a means for recording the ex-
penditure of resources (men, material and time)
associated with certain categories of maintenance
actions. Maintenance personnel are provided a means
to record, at the source, designated information
pertaining to accomplishment of preventive or correc-
tive maintenance actions. It also provides a system
for processing significant maintenance and logistic
information, and disseminates the results in the form
of technical information for maintainability /reli-
ability studies of operational equipment, and in the
form of management information for improving
workload planning and control. It incorporates the
use of coded data elements for data standardization

ORIGINAL
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Figure 2-6. Sample Weekly Work Schedule
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and facilitating automatic data processing. Failure
and corrective action information recorded on the
maintenance action documents and the materia usage
information recorded on associated supply system
issue documents, is retrievable through this system
for use in engineering analysis and developing main-
tenance actions (deferred actions) and indicating
the principal reason for the delays. This information
is aso retrievable for use in maintenance problem and
logistic support analysis and for developing a Current
Ships Maintenance Project (CSMP) file which will as-
sist in improving the planning and coordination of the
ship’s workload. For those maintenance actions which
have been deferred because of a reguirement for tech-
nical skills or special equipment not available on board
ship, the MDCS makes provisions for documenting a
work request to an appropriate repair activity. Follow-
up reporting by these repair activities, upon comple-
tion of requested repair assistance, contributes signifi-
cantly to the detail and depth maintenance informa
tion available for retrieval and subsequent use through
MDS. The reports and forms used in MDS are employ-
ed in the following subsections.
2-2.2.2.1 PMS Feedback Report

The PMS Feedback Report (OPNAV
Form 4700-7), shown in Figure 2-7, provides a direct
line of communication, via the TYCOM, between the
maintenance man and the Naval Material Command.
The PMS Feedback is utilized to submit recommended
modifications and revisions to PMS documentation
and to request certain additional or replacement
software and hardware. In addition, it is used to sug-
gest changes to technical manuafs and to report or in-
quire about other matters in connection with PMS.
Instruction for completing and submitting reports
are printed on the back of the last copy of this five-
part form.
2-2.2.2.2 Maintenance Data Form
The Maintenance Data Form (OPNAV
Form 4790/2 K), shown in Figure 2-8, is a multipurpose
form used to report the completion or deferral of a
maintenance action or to request needed assistance.
The data element that must be completed to report
any one of the categories of maintenance information
are grouped together in separate, clearly labeled sec-
tions on the form, to simplify data recording and to fa
cilitate Automatic Data Processing (ADP). In addition
to the standard data elements which are used for re-
cording all reportable maintenance actions, this form
provides special shaded sections for recording other
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necessary data elements for maintenance actions
associated with specialy identified systems or eguip-
ments, or reports completed under certain unique
circumstances. This form supersedes OPNAV Forms
4700-2J, 4700 -2 B,4700-2C, and 4700-2D.

2-2.2.2.3 Supplemental Report Form

The  Supplemental Report  Form
(OPNAV Form 4790/2L), shown in Figure 2-9, is an
MDS feedback report used to inquire about,or comment
on, any subject related to maintenance accomplish-
ment or maintenance action reporting. In this applica
tion, this report may be used individualy or in con.
juction with OPNAV Form 4790/2K. This form has
been approved by CNO as the reporting form for
limited duration data collection programs. This form
permits collecting more detailed maintenance in-
formation than is available through routine MDS
reporting. Section | of this form is filled in the same
way as on associated form 4790/2K if it is being used
as a continuation sheet. Otherwise, only block 1,
date and serial number, is required. Section Il is
filled in with the voluntary information being reported.
It should contain comments, sketches, technical data,
etc. When required for mandatory submission, this sec-
tion will be filled in as directed by appropriate author-
ity. Section Il is for signature use as indicated or as
directed for specia report use. Section IV is reserved
for special reporting programs only and shall be filled
in according to instructions. Section V is for ad-
dressing; use as indicated unless otherwise directed
for specia reporting.
2-2.2.2.4  Work Supplement Card

The Work Supplement Card (OPNAV
Form 4790/2 F), shown in Figure 2-10, is a prepunched
pre-printed card supplied to the Lead Work Center and
each assist work center included in the initial planning
phase of the Work Request. This card is used primarily
by repair work centers to report the daily progress
(action taken, manhours expended, date) on a work
request. This card may also be used to record remain-
ing hours, report work delay/status and to request
additional work supplement cards. The assist work
center will use the same card to estimate their portion
of the job. Information from these cards is used for
Workload Planning and Control (WLP&C) reports.

1. Daily Progress. The Work Supple-
mental Cards are used to document all manhours ex-
pended on each job in progress within the work center.
The senior man actively engaged in the maintenance ac-
tion is responsible for documenting the daily progress.
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MAINTENANCE CONCEPTS
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1A:

paTe_15 Nov 1970

OFFICE

Box 604 Hampton Roads Branch
Norfolk, Virginia 23511

SUBJECT: PLANNED MAINTENANCE SYSTEM FEEDBACK REPORT
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D Safety Rrecautions

D Tools, Etc.
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D Missing Maintenance
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©”"864376 *
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ADDRESSEE

Figure 2-7. Sample PMS Feedback Form
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Figure 2-8. Sample Maintenance Data Form
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2. Remaining Hours. Whenever the re-
maining hours, as listed on the WLP & C reports, do not
accurately reflect the scope of the job for this work
center, this figure can be revised by entering the hours
remaing for the job in block D of this form. The work
center supervisor must concur with the new entry.

3. Work Delay. Work delays or work
stoppage affecting satisfactory progress on the job is
reported by using the Work Supplement Card. The
Lead Work Center or the Assist Work Center may
use the Work Delay/Stoppage Codes, found on the re-
verse side of the card, in block G. Tl.nere can be only
one Work Delay/Stoppage Code effective at any one
time for any specific work center. The latest delay
code that is submitted will be reflected on WPL & C
reports. The delay code 00 will be used to show the
delay status from that work center WPL & C re-
ports. The Work Center Supervisor must. concur with
assignment and removal of delay codes.

4. Replenishment. Request for replen-
ishment of the supply of Work Supplement cards
can be accomplished by submitting a card for that
specific purpose or in conjunction with the daily
progress report by entering the number of cards desired
(1to 9) in block H.

5. Assigning an Assist Work Center.
When additional repair work centers are required to
complete the requested work, the Lead Repair Work
Center will provide to Assist Repair Work Center two
or more pre-punched/pre-printed Work Supplement
Cards One is to establish the Assist Repair Work Center
Job Planning Record, and the others are for reporting
progress prior to receiving additional cards from Data
Services. The Lead Repair Work Center will make the
entries indicated on each card. The Lead Repair Work
Center will provide sufficient description in the
remarks section of the card to enable the Assist Work
Center to scope the job.

6. Multiple Units. Multiple Unit work
requests on items such as binoculars, printing, photo-
graphing, plaques, sound-powered phones, clocks,
etc., are permitted by using the words “various’ or
“miscell” in block 9 of the work request submitted on
a 4790/2K form. Block 9 of the pre-punched 4790/2F
card will aways be blank when associated with this
type work request. These multiple items will aways be
documented as a single maintenance action unless re-
jection of individually serialized items is involved.
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When individually serialized items are rejected, the Re-
jection Action Taken Code must be on a one-for-one
basis for each item. For non-serialized items or whenever
rejection is not involved, the Action Taken Code that
best describes the overall effort will be recorded. Assist
Work Centers will not reject individual units of a multi-
ple unit work request, Multiple unit work requests on
maintenance history significant items are not permitted.

7. Completion. Completion of a work
request can be reported using the 4790/2F and entering
the code’’30” in block G. Assist Work Centers may aso
report completion of their portion of a job by using
code “30" in block G on the 4790/2F. When code
“30" is received by Lead Work Center, sheet 1 of the
4790/2K must be completed for the job to be closed out.
2-2.2.25 Failed Parts/Components Card

The Failed Parts/Component Card
(OPNAV Form 4790-2M), shown in Figure 2-11, is
used to document a failed part or component only when
block 29 on the OPNAV 4790/2K (Work Request) in-
dicates this requirement with an entry. One pre-printed
4790-2M card is provided the Lead Work Center for
this purpose. It is the Lead Work Center’'s responsibil-
ity to document failled parts‘components including
those discovered by Assist Work Centers. A maximum
of three failed parts/components will be reported.
When there are more than three, the Lead Work Center
will determine and report the three most insignificant
failures in the order of their importance.
2-2.2.2.6  Single Line Item

Requisition Document

This document (DD Form 1348