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POLICY AND PURPOSE

NAVSEA SELIM-00-EIM-lW

PREFACE

PREFACE

The Electronics Installation and
Maintenance Book (EIMB) was established as the
medium for collecting, publishing, and
distributing, in one convenient source document,
those subordinate maintenance and repair policies,
installation practices, and overall electronic equip-
ment and material-handling procedures required to
implement the major policies set forth in Chapter
400 of the Naval Ships’ Technical Manual. All data
contained within the EIMB derive their authority
from Chapter 400 of the Naval Ships’ Technical

L Mauual, as established in accordance with Article
1201, U. S. Navy Regulations.

Since its inception the EIMB has
been expanded to include selected information of
general interest to electronic installation and
maintenance personnel. These items are such as
would generally be contained in textbooks,
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
installation, maintenance, and repair of electronic
equipment under cognizance, or technical control,
of the Naval Sea Systems Command (NAVSEA).
The information, instructions, and prceedures,  in
the EIMB supplement instructions and data sup-
plied in equipment technicaI manuals and other
approved maintenance publications.

INFORMATION SOURCES

Periodic revisions are made to pro-
vide the best current data in the EIMB and keep
abreast of new developments. In doing this, many

L source documents are researched to obtain perti-
nent information. Some of these sources include
the Electronics Information Bulletin (EIB), the
NAVSEA Deckplate, electronics and other text-
books, industry magazines and periodicals, and
various military installation and maintenance-
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

b
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issued as separate items so that individual hand-
books may be obtained as needed.

The handbooks fall within two cate-
gories: general information handbooks, and
equipment-oriented hondbooks. The general infor-
mation handbooks contain data which are of
interest to all personnel involved in installation
and maintenance, regardless of their equipment
specialty. The titles of the various general informa-
tion handbooks give an overall idea of their data
content; the General Handbook includes more
complete descriptions of each handbook.

The equipment handbooks are devoted
tQ information about particular classes of equip-
ment. They include general test procedures,
adjustments, general servicing information, and
field change identification data.

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

HANDBOOK TITLE NAVSEA NUMBER

EIMB General Information Handbooks

General SEOOO-OO-EIM-1OO
Installation Standards SEOOO-OO-EIM-11O
Electronic Circuits SEOOO-OO-EIM-120
Test Methods & Practices SEOOO-OO-EIM-130
Reference Data SEOOO-OO-EIM-140
EMI Reduction SEOOO-OO-EIM-150
General Maintenance SEOOO-OO-EIM-160

, !:. / i . ~ ? ~,.,< }., ,( : : ~ -,:.,-. ,, .-. . , .: )/‘ -/ ‘1’{’
/ 1“/’(  j L : i : 1. f I J“.:t. ,( {’ :zf~’? )

EIMB Equipment-Oriented Handbooks

Communications SEOOO-OO-EIM-O1O
Radar SEOOO-OO-EIM-020
Sonar SEOOO-OO-EIM-030
Test Equipment SEOOO-OO-EIM-040
Radiac SEOOO-OO-EIM-050
Countermeasures SEOOO-00-EIM+%O~’  / :

DISTRIBUTION

Initial Set: An “AF” Restriction Code
has been assigned to NAVSEA SEOOO-OO-EIM-OOO
to control the over-requisitioning

xi

of the EIMB
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Series. Fleet and shore activities requiring an
initial set of the EIMB Series (13 handbooks with
all changes and heavy-duty binders) should submit
their requisition (DD Form 1348 with written
justification) through their Supply Officer or area,
for issue approval to:

Commander
Naval Sea Systems Command
NAVSEA 552412
Washington, D.C. 20362

Use the following data on the DD-1348,
Block A -288 NAVPUBFORMCEN
PHILA
Stock No. - 0967-LP-OOO-OOO0
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 Distribution List for the EIMB.

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

Individual Handbooks: To order d

individual handbooks and changes, use the stock
numbers listed in the Box Score on page i. Using
the stock number for the “BASIC” provides the
handbook (with vinyl cover) and all applicable
changes.

SUGGESTIONS /CORRECTl ONS

NAVSEA recognizes that users of
the EIMB will have occasion to offer corrections or
suggestions. To encourage more active participa-
tion, a pre-addressed comment sheet is provided in 4
the back of each handbook change. Complete infor-
mation should be given when preparing sugges-
tions. Suggesters are encouraged to include their
name and address so that clarifying correspon-
dence can be initiated when necessary. Such cor-
respondence will be by letter directly to the
individual concerned.

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

Commander
Naval Sea Systems Command
NAVSEA 552412
Washington, D.C. 20362

Commander
Naval Sea Systems Command
NAVSEA 55Z412
Washington, D.C. 20362

d
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INTRO

1-1 PURPOSE

The purpose of the General handbook
is to provide policies and instructions pertinent to
the proper use of the Electronics Installation and
Maintenance Handbook (EIMB) series. The hand-
book is published for the guidance of all personnel
in the naval establishment responsible for or
engaged in the installation, maintenance; ad
repair of electronic equipment.

1-2 SCOPE

The information contained in the
General handbook has been carefully selected and
arranged so that it is easily identified and
retrieved.

The handbook consists of the follow-
ing:

Section 1 – Introduction.
Section 2 — Administration.
Section 3 – Safety and Accident

Prevention.
Section 4 – Publications and their

Handling.
Section 5 – EIBIEIMB Indexes.

1-3 USE AND APPLICATION

When properly used, the General
handbook is a quick source of information for
installation and maintenance personnel. Valuable
data pertaining to administration, supply, publica-
tions, and safety matters that couId be found
previously only after considerable research in more
than one EIMB handbook have been collected and
carefully arranged in a logical sequence within the
General handbook. In addition, the EIMB Subject
Index (Index C), located in Section 5 of this hand-
book, provides another handy reference for identi-
fying the EIMB handbook(s) in which all informa-
tion of a particular subject is located.

1-4 EIMB SERIES HANDBOOKS

The EIMB series handbooks are
divided into two main categories: general informa-
tion handbooks and equipment-oriented hand-
books.

The handbooks belonging to the first
category contain data which are of interest to all
ORIGINAL 1-1
personnel involved in installation and maintenance
activities, regardless of equipment specialty.

The handbooks of the second cate-
gory contain data on equipment of a particukw
class, such as general test procedures, adjust-
ments, general servicing information, and field
change identification.

1-4.1 GENERAL INFORMATION
HANDBOOKS
There are seven generaJ  information

handbooks of the EIMB series. These handbooks
are discussed in the following paragraphs:

a. General EIMB handbook,
NAVSEA SEOOO-OO-EIM-1OO. The function of the
General handbook is discussed in Subsections 1-1,
1-2, and 1-3.

b. Installation Standards EIMB
handbook, NAVSEA SEOOO-OO-EIM-11O. This
handbook promulgates approved shipboard
installation standards, techniques, and practices
of NAVSHIPS electronic equipment. The informa-
tion contained in this handbook had been
extracted from numerous publications, instruc-
tions, and pamphlets obtained from military and
commercial sources. It represents the best current
knowIedge in the electronic installation and
maintenance field. The handbook has been
arranged so that material is presented as nearly as
possible in the chronological order of installation
events, starting with receipt of equipment from
source of supply, to standard installation practices
preliminary ta pIacing the equipment into service.
Periodic revisions and additions will be made to
ensure that the handbook always reflects the best
current techniques and keeps abreast of new
developments. This handbook is intended for
installation personnel.

c. Electronic Circuits EIMB hand-
book, NAVSEA SEOOO-OO-EIM-120. This hand-
book provides electronic circuitry theory and
descriptions for basic vacuum tube and semicon-
ductor circuits. The contents of the handbook were
carefully selected and prepared to serve the
requirements of naval personnel in the electronics
field. The handbook, as sectionalized, permits the
addition of new circuits to keep the handbook
abreast of current electronic developments. This
method permits the addition of new electron-tube,
semiconductor, and allied circuits, as well as the
revision of existing circuits. Each circuit descrip-
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tion includes information on the circuit applica-
tion, its important characteristics, an analysis of
circuit theory and operation, and failure analysis
based upon output signal indications. This hand-
book is intended primarily for shipboard electronic
training personnel and as electronic reference
material.

d. Test Methods and Practices
EIMB handbook, NAVSEA SEOOO-OO-EIM-130.
This handbook urovides electronic technicians
with reference in f~rrnation  on the fundamentals of
test methods and basic measurements, step-by-
step procedures for testing typical electronic
equipments and circuits, and functional descrip-
tions of the theory of operation of the test equip-
ment used and circuits tested.

e. Reference Data EIMB handbook,
NAVSEA SEOOO-OO-EIM-140. This handbook
contains an encyclopedic arrangement of useful
and informative references of pertinent defini-
tions, abbreviations, formulas, and other general
data related to electronic installations and
maintenance. This handbook of reference data is
intended for use by all Navy electronics personnel.

f. EMI Reduction EIMB handbook,
NAVSEA SEOOO-OO-EIM-150. This handbook con-
tains NAVSHIPS—approved techniques and pro
cedures for the elimination or reduction of elec-
tromagnetic interference created by own-forces
electromagnetic radiating devices. This handbook
is intended for electronic technicians involved in
the installation and maintenance of electronic and
electrical systems and equipment.

g. General Maintenance EIMB
handbook, NAVSEA SEOOO-OO-EIM-160. This
handbook contains routine maintenance concepts,
techniques, and procedures common to all elec-
tronic and electrical equipment. Preventive
maintenance programs, equipment-level and
system-level maintenance philosophies, and
maintenance of subsystems and repair parts are
discussed. This handbook is intended for use by all
technicians involved in the maintenance of elec-
tronic and electrical equipment.

1-4.2 EQUIPMENT-ORIENTED
HANDBOOKS
There are six equipment-oriented

handbooks of the EIMB series. Each of these
handbooks contain general servicing information
for the basic equipment category (i.e., radar),
general servicing information for specific
equipments (i.e., ANISPS-1OD), the Field Change
Identification Guide (FCIG)  which provides field
change information for all equipments of the basic
equipment category, and circuit functional
1-2
descriptions common to the equipment of the basic
equipment category. The six equipment-oriented
handbooks are:
Communications NAVSEA SEOOO-OO-EIM-O1O

EIMB
Radar EIMB NAVSEA SEOOO-00-EIM-020
Sonar EIMB NAVSEA SEOOO-OO-EIM-030
Test Equipment NAVSEA SEOOO-OO-EIM-040

EIMB
Radiac EIMB NAVSEA SEOOO-OO-EIM-050
Countermeasures NAVSEA SEOOO-00-EIM-0$0

EIMB f

1-5 DISTRIBUTION

The distribution of the EIMB hand-
books and handbook changes is a joint effort by
the Naval Sea Systems Command, SEA 05L3 and
the Naval Publications and Forms Center (NPFC),
Philadelphia. Requests for changes or additions to
the distribution list are processed by NAVSEA
and are forwarded to NPFC, Philadelphia, to incor-
porate the changes or additions into the master
distribution file. Periodic revisions to this file are
made so that it complies with changes to the
Standard Navy Distribution List (SNDL).

Activities not already on the EIMB
distribution list and those requiring changes to the
list should submit correspondence to NAVSEA in
accordance with Subsection 4-6 of this handbook.

1-6 CHANGES

To be an effective publication, the
EIMB handbooks must be continually updated.
Generally, they are updated by adding applicable
information obtained from EIB articles, new and
revised specifications, field change bulletins, and
pertinent NAVSEA or NAVSHIPS instructions.
Also, new data are extracted from technical jour-
nals and periodicals. From time to time, fleet per-
sonnel will be required to determine what kind of
information is desired in the EIMB. Regardless of
data source, all new articles to be included in the
EIMB publications should be of a permanent
nature that will serve as an aid to personnel
engaged in electronics maintenance and repair
activities. It also should not duplicate any infor-
mation that is already available in existing
technical Navy publications.

1-7 ADDRESS FOR
CORRESPONDENCE

The Naval Sea Systems Command
recognizes that users of the EIMB will have
ORIGINAL
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occasion to offer comments or suggestions. To
encourage more active participation, a self-
addressed comment sheet is provided in the back
of each handbook. Complete information should be
given when preparing suggestions. It is most
desirable that the suggestor includes his full name
and mailing address on the comment sheet to
facilitate direct correspondence in the event that
further information or clarification is required by
NAVSEA. Instructions for submitting comment
sheets are included in Subsection 4-8 of this hand-
book.

Whenever a comment sheet is not
available or correspondence is lengthy, sugges-
tions should be directed as follows:

Commander
Naval Sea Systems Command
SEA 552412
Washington DC 20362

1-8 REQUISITIONS FOR
ADDITIONAL COPIES OR
BINDERS OF THE EIMB

Activities desiring additional copies
or binders of the EIMB handbooks should submit
their requisitions directly to NPFC, Philadelphia,
in accordance with Subsection 4-6 of this hand-
book.
ORIGINAL 1-3/( 1-4 Blank)
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2-1 INTRO DUCTloN

The maintenance of electronic equip-
ment involves more than just correcting malfunc-
tions or performing preventive mtinten~ce.
Although these tasks are essential, someone must
first determine what should be done, train and
assign the personnel to do it, and then supervise
them as they do it. In addition, sufficient spare
parts must be stocked, publications kept up to
date, records kept, reports made, and so on. All of
these tasks are part of the electronics administra-
tion, without which there can be no effective elec-
tronics maintenance.

The purpose of this section is to
acquaint Navy electronics personnel with admin-
istrative responsibilities and procedures. Orgmiza”

tions, procedures, and facilities for supplying
naval electronic material are addressed since an
understanding of these phases of support is impor-
tant for personnel whose duties are concerned with
electronic material. This section and the sources of
additional information referenced in the text fur-
nish most of the information necessary for proper
administration of a Navy electronic division or
installation.

2-2 ELECTRON I= Organization
AND RESPONSIBILITIES

The ship’s organization manual fully
describes the ship’s org~ization,  outlines the
duties and responsibilities of the various depart-
ments and divisions, gives the procedures for ac-
complishing the various tasks and duties, and lists
the ship’s regulations. In addition, most ships will
have department organization manuals; and some
ships may have division organization manu~s.
The U.S. Navy Regulations prescribes the func-
tional organization for ships and is the authority
for these publications. The following di~~
(Figure 2-1) shows the various sources of informa-
tion concerning shipboard organization.

Within the organization for elec-
tronics, the assignment of operation~  ~d
material responsibilities is as follows:

a. Operational responsibilities (i.e.,
operational use, manipulation, operational
maintenance, and
maintenance not
accomplishment)

those portions of preventive
requiring realignment after
are assigned to personnel
ORIGINAL 2-1
charged with operating electronic equipment and
associated equipment. Very often, a competent
equipment operator can detect a malfunction in an
equipment, which he can correct without the aid of
a technician. He is qualified to make some
adjustments and minor repair, provided that they
do not require a high degree of technical skill.

b. Material responsibilities include
the general upkeep and maintenance of all as-
signed electronic equipment. Such responsibilities
include those portions of routine and preventive
maintenance which require alignment after accom-
plishment, installation of Class A field changes,
corrective maintenance, and maintenance of
records, reports, technical manuals, and other
maintenance documents.

2-3 SECURITY

The security of the United States in
general, and of naval operations in particular,
depends in part upon the success attained in the
safeguarding of classified information. It is of
paramount importance that all who engage in
administering security preserve a balanced and
common sense outlook toward the subject. The
ideal to be sought is the indoctrination of all per-
sonnel to the point that they automatically exer-
cise proper discretion in the discharge of their
duties and do not think of security of information
as something separate and apart from other
things. In this way, security of classified informa-
tion becomes a natural element of every task and
not an additionally imposed burden. The attain-
ment of the desired objective requires sound direc-
tion from competent authority and full alertness
and cooperativeness of the part of all subordinates.

2-3-1 RESPONS16iLi~
The Chief of Naval Operations is

responsible to the Secretary of the Navy for all
policies relating to the maintenance of the security
of all classified information within the naval
establishment. Owing to the close relationship of
counterintelligence and the presemation of secu-
rity, the Director of Naval Intelligence has been
designated as the officer primarily responsible to
the Chief of Naval Operations for the protection of
classified information. Therefore, the office of
Naval Intelligence formulates and promulgates
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Navy policies which relate to the security of &dl
classified information.

Chapter 15 of the Navy Regulations
specifies that commanding officers are directly
responsible for safeguarding all classified informa-
tion within their commands and are responsible for
instructing their personnel in security practices
and procedures. The electronics material officer is
responsible to the commanding officer for seeing
that security is the responsibility of all electronics
personnel, and that each of his personnel complies
with the regulations pertaining to the security of
electronic equipment, spaces, and printed matter.

The Department of the Navy SeCu-
rity Manual for classified information,
OPNAVINST 5510,1, is the basic security docu-
ment. The purpose of this document is to provide
2-2
all naval activities and personnel with detailed
regulations and guidance for classifying, marking,
and handling classified information. A thorough
knowledge of this security document and of all
locally established security procedures are
required for all electronics personnel.

2-3.2 SECURITY CLASSIFICATION
CATEGORIES
Official information or material which

requires protection against unauthorized
disclosure in the interest of the national defense or
foreign relations of the United States are classified
in one of three categories, namely “Top Secret,”
“Secret,” or “Confidential” depending upon the
degree of its significance to national security.
ORIGINAL
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These classification categories are defined as
follows:

a. TOD Secret. “TOD Secret” refers
to that national security inform~tion  or material
which requires the highest degree of protection.
The test for assigning “Top Secret” classification
shall be whether its unauthorized disclosure could
reasonably be expected to cause exceptionally
grave damage to the national security. Examples
of “exceptionally grave damage”, may include, but
is not limited to, armed hostilities against the
United States or its allies; disruption of foreign
relations virtually affecting the national security;
the compromise of vital national defense plans or
complex cryptologic and communications intelli-
gence svstems:  the revelation of sensitive intelli-
~ence operations; and the disclosure of scientific or
technological developments vital to national
security, This classification shall be used with the
utmost restraint.

b. Secret. “Secret” refers to that
national security information or material which
requires a substantial degree of protection. The
test for assigning “Secret” classification shall be
whether its unauthorized disclosure could reason-
ably be expected to cause serious damage to the
national security. Examples of “serious damage”
may include, but is not limited to, dismption of
foreign relations significantly affecting the
national security; significant impairment of a pro
gram or policy directly related to the national
security; revelation of significant military plans or
intelligence operations; compromise of significant
military plans or intelligence operations; and com-
promise of significant scientific or technological
developments relating to national security. The
classification “Secret” shall be sparingly used.

c. Confidential. “Conf ident ia l ”
refers to that national security information or
material which requires protection. The test for
assigning “Confidential” classification shall be
whether its unauthorized disclosure could
reasonably be expected to cause damage to the
national security. Examples of “damage” may
include, but is not limited to, the compromise of
information that indicates strength of ground, air
and naval forces in the United States and overseas
areas; disclosure of technical information used for
training, maintenance, and inspection of classified
munitions of war; revelation of performance
characteristics, test data, design and production
data on munitions of war.
ORIGINAL 2-3
2-3.3 ACCESS TO CLASSIFIED
MATERIAL
The availability of classified material

is restricted to those persons who have the proper
security clearance and a “need-bknow”.  The
“need-to-know” term means that the dissemina-
tion of classified information is available ordy to
those persons whose official military or other
governmental duties require knowledge or posses-
sion thereof. Reaponsibility for determining
whether a person’s duties require that he possess
or have access to classified information and
whether he is authorized to receive it rests upon
each individual who has possession, knowledge, or
command control of the information involved and
not upon the prospective recipient. This principle
is applicable whether the prospective recipient is
an individual, a command, a defense contractor,
another federal agency, or a foreign government. A
“need-teknow”  is recognized as established when
(1) the disclosure is necessary in the interests of
national defense; (2) there clearly appears from the
position, status, duties, and responsibilities of the
applicant that he haa a legitimate requirement for
access to the classified information in order to
carry out his assigned duties and responsibilities;
(3) there is no other equal or ready source of the
same classified information available to him; and
(4) the applicant is or can be appropriately cleared
for access to the degree of classified information
involved and is capable both physically and men-
tally of providing the degree of protection which
that information requires.

2-3.4 INSPECTIONS
Commanding officers establish a

requirement for review and inspection procedures
to determine and evaluate the effectiveness of the
security indoctrination. These inspections inquire
into the security procedures and practices, and
includes, but is not limited to: classification,
dissemination, transmission, control and accoun-
ting, atowage, downgrading and declassification
procedures, security orientation, education and
training. Such inspections may be conducted as an
integral part of existing inspections, provided the
results are readily identifiable so as to provide a
basis for m-evaluation of the objectives of the
security program. (Refer to the current edition of
OPNAVINST 5040.70)
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2-3.5 DOWNGRADING AND
DECLASSIFICATION
Effective 1 August 1982, the

previous limitations on the duration of classifica-
tions are removed (e.g., original Secret and Con-
fidential classification authorities could classify
information up to six years and original Top Secret
classification authorities could classify informa-
tion up to 20 years). With the 6 and 20 year
declassification/review time limits of E.O. 12065
eliminated, the original classification authorities
will now classify information for as long as
required by national security considerations.
2-3.5.1 Originally Classified Documents

Effective 1 August 1982, originally
classified documents, classified by a security
classification guide, shall be marked for
declassification as folIows:

“Declassify on: ,,

(If known or appropriate, insert the specific date or
event which is certain to occur. Otherwise, insert
the notation “Originating Agency’s Determina-
tion Required” or “OADR.”)
2-3.5.2 Previously Marked Documents

There is no need to re-mark
documents marked under E.O. 12065 or prede-
cessor orders. Those documents already marked
with a specific date or event for downgrading or
declassification shall be downgraded or
declassified accordingly. Documents not marked
for automatic downgrading or declassification on a
specific date or event shall not be downgraded or
declassified without authorization of an original
classification authority from the originating agen-
cy. Information extracted from such documents
shall be marked “Declassify on: OADR.”
However, when conversion of previous Executive
Order markings are required, the following applies:

a. If a source document contains a
specific date or event for deckssification  and the
information remains unchanged, then that date is
Ctltli$d forward.

b. If a source document contains a
review for declassification date, then the date is
converted to the notation “OADR.”

The mandatory 20-yem systematic
review program of E.O. 12065 has been eliminated.
The Archivist of the United States will, under E.O.
12356, systematically review for declassification
all permanently valuable 30-year old Navy records
accessioned into the Archives pursuant to
guidance provided by CNO (OP-009DX).

Mandatory declassification review re-
quests will be accepted by Department of the
Navy (DON) components only if received from
2-4
U.S. citizens or permanent resident aliens or from
a federal agency or state or local government.
DON components need not accept requests for
mandatory declassification review from foreign
addresses or from persons whose citizenship or
status is not known. It is the intent of the DON,
however, to demonstrate flexibility in the treat-
ment of such requests and to effect declassifica-
tion reviews whenever feasible with available
resources.

DON components may not automati-
cally declassify information because of its
unofficial publication or its inadvertent or
unauthorized disclosure in the United States or
elsewhere or because of the open publication or
release of identical or similar information. Infor-
mation may be declassified by the “OADR,”
original classification authority only, when its con-
tinued classification is no longer warranted.

2-3.6 CLASSIFICATION MARKING:
Some of the basic changes to the

security classification and marking system, effec-
tive 1 August 1982, are set forth below:
2-3.6.1 Categories of Information

Considered for Classification
There are four categories of informa-

tion which may be considered for classification:
a. Vulnerabilities or capabilities of

systems, installations, projects, or plans relating
to the national security

b. Intelligence activities including
special activities, or intelligence sources or
methods

c. cryptology
d. A confidential source
OriginaI classification authorities

must elect to classify when doubt exists as to
whether or not classification is appropriate. The
higher classification level must be selected when
doubt exists as to which level of classification
should be appiied.

Information and material may be
classified under E.O. 12356 when, taken together
with other information, the same can cause
damage to the national security if released without
authorization. Original classification authorities
shall now, as part of the classification process, con-
sider all information in light of previous
disclosures, or in context with other information
classified or unclassified, as to whether or not the
information should be classified.
2-3.6.2 Classification Designations

Information or material that requires
protection against unauthorized disclosure in the
ORIGINAL
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interest of the national security shall be classified
in one of three designations, “TOP SECRET,”
“SECRET,” or “CONFIDENTIAL.” The mark-
ing “FOR OFFICIAL USE ONLY” shall not be
used to identify classified information or material.
No other term(s) (e.g., “Sensitive,” “Conference,”
or “Agency”) shall be used in conjunction with the
authorized classification designations to identify
classified information or material. The tbee
classification designators are defined in paragraph
2-3.2.
2-3.6.3 Original Classification Authority

“Original classification” is defined as
an initial determination that information or
material requires, in the interest of the national
security, protection against unauthorized
disclosure together with a classification designa-
tion signifying the level of protection required.
When the information or material is originally
classified, only the original classification
authorities shall be cited in the “classified by”
line. Further, only an original classification
authority shall upgrade, downgrade, or declassify
information or material. If a classification guide is
not available or an originator of classified informa-
tion is not a designated classification authority,
the information shall be marked by the originator
with the highest classification believed to be
warranted.
2-3.6.4 Derivative Classification.

Derivative Classification is defined as,
a detemnination that information or material is in
substance the same as information or material
that is currently classified and assigned a designa-
tion of the same level of classification. The
“Classified by” line on derivatively classified
documents shall reflect the identity of the
applicable classification guide, source document or
other authority for the classification. If more than
one such source is applicable, insert the phrase
“Multiple Sources.” When “Multiple Sources” is
cited in the “classified by” line, it is the respon-
sibility of the originator to maintain with the file
or record copy of the document the identification
of the source material (e.g., classification guides,
documents, etc.) used.
2-3.6.5 Duration of Original

Classification
At the time a determination is made

by an official with authority to originally classify
information and material as “TOP SECRET,”
“SECRET,” or “CONFIDENTIAL,” such official
must also determine how long the classification
shall remain in effect.
ORIGINAL 2-5
Original classification authorities
may not be able to predetermine a date or event for
automatic declassification, in which case, they
shall provide for the indefinite duration of
classification. The “Declassify on” line shall read
“Originating Agency’s Determination Required”
or “OADR.”
2-3.6.6 Subject and Title Marking

Subjects and Titles of Classified
Documents shall be marked with the appropriate
symbol, “(TS),” “(S),” “(C),” or “(U)” placed
immediately following and to the right of the item.
When applicable, other appropriate symbols (e.g.,
“(RD),” “(FRD),” “(WNINTEL)”) shall be added.
2-3.6.7 Position Marking

Each section, part, paragraph, sub-
paragraph, or similar portion of a classified docu-
ment shall be marked to show the level of classifi-
cation of the information contained therein or
revealed by it or that it is Unclassified. Portions of
documents shall be marked in a manner that elimi-
nates doubt as to which of its portions contain or
reveal classified information. Classification levels
of portions of a document shall be shown by the
appropriate classification symbol placed imme-
diately following the portion’s letter or number, or
in the absence of letters or numbers, immediately
before the beginning of the portion.
2-3.6.8 Transmittal Documents

A transmittal document, including
endorsements and comments, when such endorse-
ments and comments are added to the basic com-
munication, shall carry on its face a prominent
notation as to the highest classification of the
information or material transmitted by it, and a
legend showing the classification, if any, of the
transmittal document, endorsement or comment
standing alone. For example, an Unclassified docu-
ment that transmits as an attachment a classified
document, shall be marked with a notation
substantially as follows:

“Unclassified upon removal of classified
enclosure(s)”

Transmittal documents shall also be marked with
any additional applicable warning notices described
in paragraph 2-3.6.9 below.
2-3.6.9 Additional Warning Notices

In addition to the marking re-
quirements prescribed the following warning
notices, when applicable, shall be prominently
displayed on classified documents and materials.
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“RESTRICTED DATA” –
“This mate% contains “Restricted Data” as
defined in the Atomic Energy Act of 1954.
Unauthorized disclosure subject to administrative
and criminal sanctions.” Portion mark “RD.”

b. “FORMERLY RESTRICTED
DATA” – “Unauthorized disclosure subject to
administrative and criminal sanctions. Handle as
“Restricted Data” in foreign dissemination.
Section 144.b,  Atomic Energy Act, 1954.” Portion
mark as “FRD.”

“WARNING NOTICE – IN-
TELLIGENCE SOURCES AND METHODS
INVOLVED.” Portion mark as “WNINTEL” or
“WN.”

d. “NOT RELEASABLE TO
FOREIGN NATIONALS”. Portion mark as
“NOFORN” or “NF”. “NOFORN” markings are
authorized for use only on the following categories
of information and material:

(1) Naval Nuclear Propulsion
Information (NNPI)

(2) Intelligence data, other than
WNINTEL

(3) Communications information
and material (COMSEC)

(4) Cryptographic information
and material (CRYPTO)

2-3.7 SECURITY PUBLICATIONS
AND INSTRUCTIONS
Basic security regulations and

criteria for safeguarding classified information are
covered in detail in OPNAV Instruction 5510.1,
Department of the Navy Security Manual for
Classified Information. The purpose of this docu-
ment is to provide all Naval activities and person-
nel with detailed regulations and guidance for
classifying, marking, and the handling of classified
information.

The following documents are listed
for specific guidance in safeguarding classified
information. A more comprehensive listing of
security-oriented documents is contained in
OPNAV Instruction 5510.1.
2-3.7.1 Naval See Systems Command

Shore Activities Standards;
NAVSEA Instruction 5610.2.
The purpose of this instruction is to

provide an updated security guide for the protec-
tion of classified information and materials in the
custody of or under the cognizance of the Naval
Sea Systems Command. The policies and pro
cedures contained in this instruction are based on
the Department of the Navy Security Manual for
2-6
Classified Information (OPNAVINST 5510.1) and
other security regulations interpreted to meet
specific needs of the NAVSEA Command.
2-3.7.2 Security Classification and

Cognizant Activity of Electronic
Equipment, MIL-HDBK-140.
This handbook is the Department of

Defense’s document which provides the official
security classification and cognizance data of Air
Force, &my, and Navy electronic equipments. It
lists the official nomenclature, current security
classification, engineering cognizance, procure-
ment cognizance, and automatic time-phased
downgrading information of equipments covered.

2-4 TRAINING

The principal objective of Navy train-
ing is to maintain a naval force in an optimum
state of readiness for the defense of the United
States. Navy training consists of fleet training,
shipboard training, and naval school training.
General policies for fleet training are stated in
Ship Exercises, FXP-3-B, and (except for
shakedown and refresher training) are discussed
only briefly in this section. Shipboard training and
naval school training, however, are discussed in
considerable detail, especially as they pertain to
the ship’s electronics department. All three phases
of Navy training are closely allied and contribute
to the development of highly trained and fully
qualified individuals who man the ships of our
modem Navy.

2-4.1 FLEET TRAINING
Fleet training of ships is the respon-

sibility of the Deputy Chief of Naval Operations
for Fleet Operations and Readiness, and is con-
trolled and supervised by the Commander in Chief,
Atlantic Fleet, and the Commander in Chief,
Pacific Fleet. The Fleet Commanders in Chief exer-
cise their training responsibilities through their
type commanders. This delegation of authority
provides for battle readiness at every level of
administrative command while assuring unity of
purpose and uniformity of standards. Fleet type
organization is illustrated in Figure 2-2. The fleet
training command (Commander, Training Com-
mand) of each fleet assists the other type com-
manders by supplying services for programs and
conducting training programs (shakedown and
refresher training) as directed by the fleet com-
manders.
ORIGINAL
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The training cycle for each ship cor-
responds to the period between regularly sched-
uled shipyard overhauls. The most important
feature of the training cycle is that it furnishes a
basis for scheduling inspections and trials. The
intratype competitive period corresponds to the
fiscal year regardless of the training cycle. Fleet
operating schedules are issued on both a quarterly
and an annual basis, and govern many factors
which must be taken into consideration in the
planning of maintenance and training.
2-4.1.1 Types of Training Exercises

Type commanders prescribe the
training exercises to be conducted by ships of the
type during the intratype competitive period. The
tactical commander of ships in a task force
requires that ships of the force perform, either
separately or in company with other ships, the
exercises required by the type commanders.

Each type commander is responsible,
under the fleet commander, for the administration
and control of the training program of each ship
ORIGINAL 2-7
assigned to his administrative command. In the
discharge of his training responsibilities, the type
commander (1) designates the required exercises
and establishes minimum exercise requirements,
(2) reallocates ammunition allotted to him by the
fleet commander, (3) selects exercises to meet
specific training requirements, (4) divides ships
into competitive groups, (5) provides for observa-
tion of certain exercises by qualified obsemers,  (6)
appraises the performance of each ship, and (7)
evaluates and maintains records of the overall per-
formance of each ship. When awarding a final
grade for performance, the type commander has
broad authority and may weigh separate exercises
and other performances, at his own discretion, to
allow realistic evaluation of the ship’s organiza-
tion, discipline, and opportunities for training. The
type commander may delegate his authority for
fleet training (except for policy guidance) to subor-
dinate commanders of units operating outside his
supervision and observation.

Maximum benefit is derived from any
training exercise when the performance of the
exercise is properly observed and analyzed. If the
exercise is to be graded, formal observation is
mandatory. When the importance of the exercise
justifies such assignment, the observation will be
from the outside of the observed ship. The analysis
of the exercise, in the form of a critique, is held as
soon as practicable after the completion of the
exercise to determine errors committed, deficien-
cies in material or procedures, and recommenda-
tions for improvement.

Exercise appraisal is based on the
readiness of the ship to deal effectively with the
situation simulated by the exercise. The effect of
factors over which the ship has no control,
however, is taken into consideration. The observ-
ing command submits a recommended grade along
with the report of the exercises observed; however,
the award of a final grade is the responsibility of
the type commander (or a designated subordinate)
and is aimed at establishing uniformity within the
type. In the evaluation of readiness, consideration
is given to the performance of basic exercises, the
performance of prescribed exercises, and the
handling of actual casualties which occur.
2-4.1.2 Shakedown and Refresher

Training
After a ship has been commissioned

and has completed fitting out, she undergoes
shakedown training. A newly activated ship or a
ship leaving a shipyard after regulm  overhaul
undergoes refresher training. In either case, the
ship is put through an intensive combat readiness
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training period by a designated Fleet Training
Group, under the direction of the Commander,
Training Command, U. S. Atlantic or Pacific Fleet,
as applicable. It is during this period which the
Operational Readiness Inspection (ORI) is con-
ducted.

Ships reporting for refresher training
receive a training readiness evaluation inspection
prior to the ORI. The purpose of this inspection is
to determine the organizational and material
readiness of the shiD to commence refresher train-.
ing. The inspection checkoff lists are based upon
standards prescribed by Battle Control (U), NWIP
50-1( ), Naval Ships Technical Manual, and direc-
tives of the fleet commander and type com-
manders.

Immediately following the training
readiness evaluation inspection, a critique is held
and a complete written report of the discrepancies
noted is left with the executive officer of the ship.
A formal report is submitted to the Commander,
Training Command, with a copy to the type com-
mander. Those deficiencies which will affect
refresher training should be corrected as soon as
possible. It is expected that all deficiencies will be
corrected prior to the ORI.
2-4.1.2.1 The Fleet Treining Group

The primary function of a Fleet Train-
ing Group (FTG) is to help ships train themselves.
In implementation of this, training groups have
been delegated authority to control and assign-
ment of operating areas, to coordinate and
regulate the conduct of training exercises, and to
supply training services in their assigned
operating areas.

A Fleet Training Group is generally
divided into two sections–au administrative
section and an afloat training section. The
administrative section performs the work of sched-
uling the activities of ships undergoing training; it
correlates such activities as target towing
services, camera services, and dmd ship exercises.

The afloat training section is orga-
nized into departments in the general pattern of
shipboard organization. Their instructors also act
as observers, advisors, and inspectors. In these
capacities, they may offer constructive criticism or
recommended improvements. At times they may
assist with impromptu instruction, lectures, and
demonstrations.

During battle problems, FTG person-
nel are observers both by title and function. They
impose damage by setting up, as realistically as
possible, various exercises and then observing
action taken by ship’s personnel to combat the
imposed damage. They do not operate any equip-
2-8
ment, but will endeavor to stop an evolution that
may result in damage to equipment or injury to
personnel.

FTG shipboard instructors have
observed many ships in training; they know which
methods work and have picked up many pointers
both in training techniques and administrative
procedures. When conditions following the day’s
exercises permit, the instructors conduct a critique
with the ship’s personnel involved in the training.
During the critique, the instructors call attention
to errors observed during drills, make recommen-
dations for improvement, and answer questions
concerning the training.
2-4.1.2.2 Operational Readiness

Inspection
The purpose of the Operational

Readiness Inspection is to evaluati the ability of
the ship to perform her assigned mission. (See also,
Subsection 2-12.2 Operational Readiness Inspec-
tion.) In addition to the final battle problem, ORI
includes evaluation of the ability of the ship’s Con-
dition III Watch Organization to conduct a full
power run, fight fires, rescue a man overboard, and
render assistance to another ship. These drills and
the full power run are usually conducted prior to
the day of the final battle problem.

The final battle problem serves to
familiarize the personnel of the ship with a full
scale battle problem and the manner in which it is
conducted. Insofar as practicable, the battle
problem approximates wartime operations ex-
pected of the type ship involved.

2-4.2 SHIPBOARD TRAINING
PROGRAM
Shipboard training and the mainte-

nance of material are two of the major factors con-
tributing to battle readiness. Neither can be said
to be more important than the other except that
training is a prerequisite to proper maintenance.

The shipboard training program
must consider the organizational framework and
operating schedules of the ship. The application
phase of the training program involves the actual
teaching of personnel and the evaluation of
individual progress as well as the ability to func-
tion as a team. Analysis of the results of shipboard
training entails (1) observation of team (group) and
individual performance, (2) comparison of perfor-
mance with standard criteria, and (3) recognition
of methods for improvements. The effective sbip-
board training program has as its objective the
development of optimum individual and team effi-
ciency.
ORIGINAL
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Figure 2-3. Shipboard Training Organization
(Destroyer Type)
The basis of all training is the devel-
opment of skills in the individual. The individual is
trained to fill successfully his billet aboard ship
and to prepare for advancement in rating and for
acceptance of more responsibilities. Team training,
or training of a ship as a whole, can only be
accomplished with a successful individual training
program as a base.
2-4.2.1 Training Organization

The commanding officer heads the
shipboard organization for training, as shown in
Figure 2-3. The organization is responsible for
phmning, coordinating, and conducting drills,
classes, and instruction designed to increase the

specialized and general professional knowledge of
the personnel of the command. The organization is
governed in its actions by the policies and plans of
higher authority-principally those of the type
commander.

Close attention must be given to the
training potentialities of the individual ship, and
to the elimination of all but essential paperwork in
the program. Training methods will vary from ship
to ship, depending on the size, design, and person-
nel allowance; and each ship’s training time must
be carefully balanced with the time allotted for
maintenance. The proper time apportionment
must be made by officers who know existing ship-
board training and maintenance conditions. Once a
balance is established, programs for training and
for maintenance should be carefully planned,
executed, and controlled. The executive officer
exercises overall supervision of the training
program under the direction of the commanding
officer.
2-4.2.1.1 Planning Board for Training
The ship’s planning board for training is generally
composed of the executive officer as chairman, the
heads of departments, the training officer, and the
educational services officer. (See Figure 2-3) The
board performs the following generaf functions:

a. Advises and assists the com-
manding officer in the formulation of training
policies.

b. Establishes the training program
for the ship and periodically evaluates the training
program by reviewing the schedules within the
program.

c. Establishes a training syllabus
for the training of junior officers and one for
enlisted men.

The planning board meets period-
ically to evaluate progress, coordinate action, and
propose changes to improve the training program
ORIGINAL 2-9
and future requirements. The personal knowIedge
of members, the reports of the educational services
officer, and the use of various control devices, all
serve to indicate areas needing improvement.

Regardless of the care exercised in
the development of the original training program,
the need for changes will occur often. The follow-
ing items should be examined periodically for their
possible effect on the training program:

1. Changes in the nature of schedule
of the ship’s operations.

2. Installation of new or improved
equipment.

3. Changes in the qualifications for
advancement in rating.

4 .  C h a n g e s  i n  p e r s o n
assignments.

5. Change in regulations or
cedures under which the ship is operating.

nel

pro
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6. Completion of any phase of the
training program.

7. Increases or decreases in facilities
or avadability of fleet and bureau controlled train-
ing establishments.
2-4.2.1.2 Educational Services Officer

The Educational Services Officer
(ESO) assists the executive officer in the
administration of the training, information, and
education programs of the ship. (See Figure 2-3.)
In large ships it may be possible to assign the
duties of the educational services officer to an
officer as primary duty. In smaller ships, the
duties may be assigned an officer as collateral
duty or the executive officer may elect to perform
the duties himself. The educational services officer
performs the following duties:

a. Supervises the administration
and operation of the training office and of the
ship’s training aids.

b. Serves as a member of the ship’s
planning board for training.

c. Maintains contact with fleet and
bureau controlled training activities and advises
the planning board for training and other ship’s
personnel of the use of facilities for training.

d. Secures quotas, as recommended
by heads of departments, for personnel attending
fl-~t or functional schools.

e. Assists examining boards by pro-
viding material and personnel as requested.

f. Schedules orientation and indoc-
trination courses for officer and enlisted personnel.

g. Directs the educational services
program inccuding the interviewing and counsel-
;mg of personnel; processing of applications for
officer, enlisted, and correspondence courses;
administration of special and end-of-course tests;
and assisting personnel in obtaining high school,
college, business, and military education credits.

h. Processes applications and makes
necessary interviews and tests for limited duty
officer, Naval Academy Preparatory School,
Officer Candidate School, and Naval Reserve
Officer’s Training Corps.

i. Prepares, maintains, and submits
required training records and reports.

The ESO reports to the executive
officer in the performance of assigned duties. The
ESO collaborates with and advises department
training officers and division training officers con-
cerning the overall training program and the
implementation of special training programs.
2-1o
2-4.2.1.3 Division Training Officer
The duties of the division training

officer are generally assigned as collateral duty for
the junior division officer or are performed by the
division officer. (See Figure 2-3.) As the assistant
to the division officer for the administration and
coordination of the division training program, the
division training officer performs the following
duties:

a. Plans, develops, and ensures the
preparation of division training schedules, and
obtains the training space and materials necessary
to support the schedules.

b. Selects and trains instructors for
the division.

c. Supervises the preparation of
training material and reviews curriculums,
courses, and lesson plans for the division.

d. Obtains, maintains custody of,
and issues required training aids and devices.

e. Evaluates all instruction within
the division.

f. Prepares, maintains, and submits
training records and reports required of the divi-
sion.

g. Initiates requisitions for training
supplies and materials for the division.

h. Encourages division personnel to
use available naval schools.

i. Encourages division personnel to
further the advancement of their careers through
use of Navy and Defense Activity for Non-
Traditional Education Support (DANTES) cor-
respondence courses.

The division training officer reports
to the division officer for the performance of
assigned duties. The division training officer con-
sults with the electronics training officer and the
educational services officer, as appropriate, in
training matters affecting the division. The
instructors of the division report to the division
training officer.
2-4.2.1.4 Instructors

Every officer and petty officer must
take an active part in the training program, and
each is expected to be a competent instructor. (See
Figure 2-3.) There is no better method for junior
officers or petty officers to attain definite posi-
tions as leaders than by demonstrating ability as
an instructor. Each instructor must be capable in
his specialty and display a potential teaching abil-
ity that can be developed through training and
experience.
ORIGINAL
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The job of instructing is twofold. An
instructor not only must pass on knowledge, but
the instructor must develop certain attitudes in
the personnel, The most effective method of
teaching these attitudes is by example. The
instructor must possess and constantly display
these attitudes if the instructor is to be a good
instructor.

Pride in the Navy is one of the major
desirable attitudes the instructor must foster. To
be proud of the Navy you must first be proud of
your part in the Navy, and proud of those parts of
it with which you come in contact. The instructor,
because of being an immediate contact with the
individual, is a symbol of the Navy. Everything
that the instructor says and does should be
calculated to foster pride in the Navy.

Respect for authority is another
desirable attitude which the instructor must
develop in the personnel. The instructor as a
representative of authority, must be someone that
the personnel can respect. In the matter of being
correct in relationships with personnel, the
instructor must be fair, firm, and friendly.

Many times in a career a sailor is
called upon to exercise ingenuity. In order to
develop a willingness to exercise ingenuity, the in-
structor must (by example or otherwise) show the
person what ingenuity is and then give that person
the technical knowledge with which to work. One
way to do this is to encourage the individual to
discuss makeshift or substitute materials or
methods which may be used to accomplish tasks
encountered on the job.

Enthusiasm plays an important role
in teaching. The instructor who approaches a job
with pride and vigor will find that the class will
respond in a like manner. No one can be enthusi-
astic about anything which is felt is not important
or useful. The wise instructor will always show the
value of the things taught, An enthusiastic
approach by the instructor, helps to develop (1) the
desire to advance professionally, (2) pride in doing
any job well, and (3) pride in doing more than is
expected.

2-4.3 ELECTRONICS TRAINING
The primary purpose of the elec-

tronics training program must be to ensure that
the personnel assigned to the electronics division
know how to maintain the electronic equipment to
ensure its peak performance. The electronics
material officer (E MO) is responsible for
establishing and supervising the training pro-
gram. In addition, the EMO may be responsible
ORIGINAL 2-11
for training equipment operators since the effec-
tiveness of electronic equipment is also dependent
on the operation of the equipment. The quantity
and kinds of electronic equipment, the number and
capabilities of the personnel on board, and the
mission of the ship dictate the training needs.
2-4.3.1 ELECTRONICS MATERIAL

OFFICER
The electronics material officer

(EMO) is responsible, under the operations officer,
for the readiness of all assigned electronic equip-
ment; and for the administration of the electronics
material maintenance, technical maintenance, and
repair of all shipboard electronic equipment other
than weapons control radar and equipment specif-
ically assigned to another division. In ships having
a combat systems department, the above general
duties and the following special duties will be
assumed by the Electronic Coordination Officer
(ECO). The electronics coordination officer reports
directly to the combat systems officer. The specific
duties of the EMO are:

a. Be responsible for the mainte-
nance and repair of all electronic equipment,
excluding weapons control radar and equipment
specifically assigned to another division.

b. Prepare and supervise the elec-
tronics preventive maintenance program.

c. Provide for maximum operational
readiness of electronic equipment by means of
operational tests and established maintenance
procedures.

d. Provide for correct use, manipula-
tion, maintenance, and repair of assigned elec-
tronic repair equipment.

e. Direct equipment modifications
required by authorized field changes.

f. Establish and maintain a report-
ing and record system which wilJ provide, to all
personnel concerned, current information regard-
ing the material status of all electronic equipment
under his cognizance.

g. Assist and advise operating per-
sonnel as requested by cognizant officers,
including the CIC and communications officers, in
the proper operational procedures and charac-
teristics of electronic equipment, including perfor-
mance capabilities and limitations.

h. Prepare, for forwarding through
the engineer officer, work lists for shipyard
availability repairs; and provide detailed specifica-
tions and information requests for shipyard work.
Follow up work, in close liaison with shipyard
officials, keeping informed of work progress; and
carry out inspection of completed work.
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i. Keep informed concerning the
ship’s current electronic equipment allowance, and
ensure the requisitioning and procurement of
authorized equipment; and, when necessary,
supervise the installation of such equipment, sub-
ject to the approval of the operations officer, in
order to maintain these allowances.

j. Act in an advisory capacity to the
supply officer to ensure the proper requisitioning
of electronic spare parts in accordance with the
minimum requirements of the appropriate allow-
ance lists, and ensure the ready availability of such
spare parts.

k. Ensure the maintenance of accu-
rate records of equipment changes, installations,
repairs, and expenditure of repair funds in accor-
dance with current instructions.

1. Ensure the preparation and sub-
mission of electronic material reports as required
by NAVSEASYSCOM and the type commander.

m. Maintain a technical library in-
cluding one or more copies of instruction books for
each type of equipment under his cognizance and
other related Navy manuals and commercial
publications.

n. Establish and maintain a pro-
gram for the training, supervision, and effective
employment of assigned personnel.

o. Be responsible for the cleanliness
and preservation of spaces assigned.

p. Keep informed of current devel-
opments in electronic equipment, maintenance and
repair techniques, and so forth, especially that
information which may effect the ship’s electronic
installation.
2-4.3.1.1 What the EMO Does

When new electronics personnel
report aboard, their service records are examined
by the electronics material officer. The EMO also
interviews each person to get an idea of any
previous experience, or interest in electronics, and
to let the person know what is expected-as a
member of the electronics division. Strikers are
first assigned to work along with experienced per-
sonnel, and rated technicians newly reporting are
assigned in accordance with their previous
experience.

The EMO is ready and eager to talk
with any of the personnel about their problems,
either professional or personal. The EMO will find
that from these talks can be learned additional
details about the electronics installation rmd about
how the division is working as a team as well as
how a particular person is developing. The EMO
finds, too, that these talks afford an opportunity
to build toward team work through instilling a
2-12
right attitude in the personnel as well as further-
ing their technical knowledge by discussing
specific problems.

The EMO also explains to the person- 4
nel that before they can be considered eligible for
advancement they must satisfactorily complete
certain rate training manuals and fulfill both the
military and practical requirements for advance-
ment. These latter include satisfactory completion
of the applicable practical factors listed in the
Manpower and Personnel Classifications and
Occupational Standards, NAVEDTRA 18068.
They must also pass a Navy-wide competitive
examination.

In addition they must complete any
required formal schooling. The EMO makes it
clear that completion of all of the above does not 4

mean that they will be advanced immediately;
they must await openings in the next higher pay
grade in accordance with quotas and complements
established by the Bureau of Naval Personnel. The
EMO may do none of the actual instructing, but is
responsible for the effectiveness of the training
program. The EMO must know what suitable
texts and training aids are available. To get this
information, the EMO examines the latest edition
of the List of Training Manuals and Cor-
respondence Courses, NAVEDTRA 10061, the
latest DANTES Catalog DoD 1322.8, and the U.S.
Navy Film Catalog, OPNAVINST 3157.1.

In planning a training program, the
EMO keeps in mind the other shipboard training
programs and cooperates with the officers in
charge of these in order that the personnel may
receive proper training in the subjects required of
all hands, such as damage controI and seamanship.

2-4.3.2 The Instructors
In many ships, the leading techni-

cian, under the guidance of the EMO, administers
the electronics training program; in other ships,
one of the division petty officers may be assigned
the collateral duty of training petty officer. All
petty officers, however, participate in the training 
program. For example, one person may be as-
signed the task of presenting a lecture on safety
precautions, another person to conduct a course on
the use of test equipment, and still another to
teach some other subject. Each person in the divi-
sion is usually assigned responsibility for some
area of training. All technicians have the added
responsibility of training operators in the perfor-
mance of their maintenance duties.

2-4.3.3 Navy Service Schools
The Navy provides through its

various training activities, instruction and train- /
ORIGINAL
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ing in electronics to assist the forces afloat. Navy
schools fall into the following types:
2-4.3.3.1 Enlisted Service Schools

Schools are designated as Class “A”
or “C” to classify the level and type of training
offered. Class-A schools offer the basic technical
knowledge and skills required to prepare personnel
for job entry level performance and further
specialized training. Class-C schools offer the
advanced knowledge, skills and techniques for per-
sonnel to perform a particular job in a billet. Class-
C schools include the courses formerly identified
as Class “B”.
2-4.3.3.2 Fleet Team Training Schools

Fleet team training schools (Class
“F”) provide team training and refresher training
to fleet enlisted personnel and officers. The team
training courses are normally offered to members
of ships’ companies or to those enroute to duty as
ships’ companies. Refresher training offers
operator and technical courses on a specific piece
of equipment by a specialist in the field. The elec-
tronic equipment concerned is usually used for
instruction and thus, provides on-the-job training.
The courses are short and the knowledge gained
for exceeds the loss of the person’s time to the
ship. The specific courses offered, their subject
matter smd the frequency with which they are
given, are governed by the requirements of the
fleet. The information concerning courses is pro
mulgated locally and ships of a command are
usually aware of them. If an electronics material
officer desires that the rated technicians be
instructed on a particular equipment for which a
course does not presently exist, these needs should
be made known and a special course requested.
Ships can also request, through the type com-
mander, that a mobile technical unit (MOTU) come
aboard to provide instruction. (Refer to subsection
2-4.5.2), Mobile Technical Units, following.)
2-4.3.4 Shipboard Classes and

On-The-Job Training
The EMO establishes classes in the

fundamentals of electronics and electricity for the
personnel who have not attended Class-A school.
The purpose of classes in these subjects is to help
the personnel understand the theory behind the
practical work they are learning on the job, to
increase their judgment of what practices are safe
in working with equipment, and to give them suffi-
cient background to obtain greater benefit from
the studying they will do when sent to naval
school for further training.

It is emphasized that the sailors
major shipboard training is received on the job.
ORIGINAL 2-13
Since the ultimate purpose of classes is to supple-
ment on-the-job training, class work must be tied
in as closely as possible with the sailors jobs.

To make the training as useful as
possible, practical as well as theoretical problems
are considered. One of the first practic~  things
taught the personnel is the correct use and care of
the tools they will use in their work. They are
taught this both on the job and in classes through
discussion, demonstration, and practice. They ~e
taught also the purposes of the various electronics
testing equipments and how to use and care for
them.

The personnel are encouraged to
bring to class problems they have had on the job.
They explain the symptoms of an equipment
failure and tell what they did to discover the cause
of and to remedy the trouble. The technical
manual, the service notes section of the
equipment-oriented EIMB handbooks, and issues
of the EIB for the equipment in question are
brought out. Frequently the group goes to the
equipment itself in order to understand just what
caused the failure and the action taken to diagnose
and remedy it. In this way, the personnel as a
group learn from each other’s individual ex-
periences on the job.

In order that the personnel will
appreciate the necessity for conserving
maintenance parts and for timely requisitioning of
replacements, the electronics material officer gives
them a brief discussion of the fundamentals of
electronics suppIy. The EMO indicates the
publications that assist in identifying material,
and the importance of submitting correctly com-
pleted requisitions.

The EMO explains electronics allow-
ances and points out the routine established
aboard his ship for stowing, accounting for, and
requisitioning parts.

The electronics material officer takes
advantage of visits of repair teams and contract
field technicians (such as provided by MOTU) to
arrange for as many of his personnel as possible to
obsenre  the work accomplished under the supervi-
sion of these skilled people and to talk with them
about problems which have arisen on the job.
2-4.3.5 Correspondence Courses

Correspondence courses are still
another method of training. The EMO should
encourage the rated technicians to enroll in all
applicable training courses. When they complete
the required courses, they should be encouraged to
take others that will help them when they take
their examinations for promotion. Applications for
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correspondence courses are handled by the educa-
tional services officer.
2-4.3.6 Training of Operator Personnel

It will be the responsibility of the
senior electronics petty officer to train or ensure
the training of operator personnel to properly per-
form the preventive maintenance procedures as
outlined in the Planned Maintenance Sub-System
(PMS) program, or as assigned by the EMO. The
operator’s duties should be limited to nontechnical
procedures or to the performance of simple
maintenance operations for which adequate train-
ing and supervision has been received. Improper or
inadequate training of any of the personnel for the
performance of the maintenance operations may
result in unnecessary equipment breakdown
andJor prove hazardous to personnel.

An operator should be trained to per-
form preventive maintenance only on those
equipments to which assigned or may be assigned.
The technician designated to train the operator
should be the one that is assigned to maintain that
specific equipment.

When qualified by the senior petty
officer the operator should carry out authorized
performance standards tests on electronic equip-
ment to which assigned.

2-4.4 NAVSEA MINIATURE AND
MICROMINIATURE (2M)
ELECTRONIC REPAIR
PROGRAM
This program is sponsored by the

Chief of Naval Material, Washington, DC.
NAVSEA 06C1 is the program manager.

The 2M program objective is to pro
vide the Fleet with a miniature electronic repair
capability at all maintenance levels afloat and
ashore and a microminiature repair capability on
selected ships, Intermediate Maintenance
Activities (IMAs) and shore facilities. At each
respective activity, repairs shall be made to those
components that are Source, Maintenance and
Recoverability (SM&R) coded on the ~low~ce
Parts List (APL) for that maintenance level, Addi-
tionally, the program is intended to provide
organizational and intermediate maintenance level
activities with the capability to repair, on an
emergency baais only, components coded for
discard or depot maintenance. The 2M program is
applicable to all  systems containing
miniaturehnicrominiature electronic components.
2-4.4.1 Definitions
2-4.4.1.1 Microelectronics

Microelectronics is that area of elec-
tronic technology associated with or applied to the
2-14
realization of electronic systems from extremely
small electronic parts or elements. Microelec-
tronics includes extremely small circuits having a
high equivalent circuit-element density, which is
considered as a single part composed of intercon-
nected elements on or within a single substrate to
perform an electronic-circuit function. Included
are all types of flatpacks, dual-in-line packages
(DIPs), and other microelectronic packages.
Generally, only external, bent, or broken connec-
tions can be repaired outside a laboratory. (This
excludes, for example, printed wiring boards,
circuit<ard assemblies, and modules composed
exclusively of discrete electronic parts.)
2-4.4.1.2 Miniature Electronics

Miniature electronics, which is n
clearly defined area of technology, includes
miniature electronic packages such as PCBS and
other assemblies and discrete components
(excluding microdectronic  packages) mounted
thereon. “Mother” boards with plub-in PCBS and
other assemblies are part of miniature electronics.
PCBS and other assembly-mounted miniature elec-
tronics may include miniature motors, synchros,
timers, optical and other encoders, sensors, relays,
latches, trippers, interlocks and other miniature
electroniclelectrical  devices.
2-4.4.1.3 2M Repair.

The NAVSEA 2M Program identifies
two basic skill levels in electronic repair of
miniature electronics.
2-4.4.1.4 Miniature Electronic Repair

Miniature repair includes all repairs
to single-sided and double-sided PCBS and other
miniature electronics up to and including: the
removal and installation of DIPs and other
microelectronic packages; the repair of PCB
laminate and printed wiring; and conformal
coating removal and application. These repairs can
be satisfactorily made under this program only
with proper training, parts and equipage approved
for 2M use.
2-4.4.1.5 Microminiature Electronic

Repair
Microminiature electronic repair of

miniature electronics includes all the more delicate
repairs requiring the use of more sophisticated
equipment. Microminiature repair includes all
repaire described under miniature electronic repair
and, in addition, all repairs to multilayer PCBS and
small “daughter” boards (too complex and densely
packaged for miniature electronic repair) flexible
PCBS, flexible printed circuit cables, and removal
and installation of special connectors, eyelets, and
terminals. Repairs may include electroplating,
ORIGINAL
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microsoldenng, the use of a stereo microscope, or
the complete rebuilding of all or part of a PCB or
other miniature electronic assembly. Authorized
repairs to optical encoders and edge-lighted panels
are included in microminiature electronic repair.
2-4.4.1,6 2M Repair Limitations

Internal repair to microelectronic
packages is not authorized under the 2M program.
Similarly, internal repairs to special components
and miniature assemblies which may be critically
sensitive to frequency, voltage, temperature, etc.,
(such as miniature radio frequencylbalanced
mixers) and require the use of special calibration
equipment, are not authorized at the “O” and “I”
level of maintenance under the 2M program.
Normal 2M repair is limited to the levels and types
of repair taught in the approved 2M training
courses.
2-4.4.2 Certification

The primary means of ensuring qual-
ity assurance of the 2M program is annual cer-
tification of personnel and repair sites including
equipment, tools and consumables. The only
NAVSEA approved Allowance Equipage List
(AEL) for the 2M miniature electronic repair
technician is AEL No. 2-670034022. The only
NAVSEA approved microminiature electronic
repair technical AEL is No. 2-670034035. Mobile
Technical Unit (MOTU) 2M trained inspectors
designated by NAVSEA annually inspect and
recertify 2M technicians and sites, To be certified
a site must have on board two 2M technicians cer-
tified at the appropriate skill level for each 2M
station installed.
2-4.4.2.1 Station Certification/

Recertification Requirements
Each authorized 2M repair station must maintain
current certification status. The recertification
process will consist of: Inspection to ensure equip-
ment is available and in proper condition, inspec-
tion to ensure compliance with facility require-
ments, and ascertain that activity has on board
two 2M technicians certified at the appropriate
skill level.
2-4.4.2.1.1 Equipment Requirements

Miniature electronic repair stations
shall be equipped with all items listed in Allowance
Equipage List (AEL) No. 2-670034022 (Tools/
Equipment Miniature Electronic Repair).

Microminiature electronic repair sta-
tions shall be equipped with all items in AEL No.
2-670034035 (Tools/Equipment-Microminiature

Electronic Repair).
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NOTE

Since the skill levels
acquired during training
and initial certification
were developed using this
equipment, substitutions
of required items must be
kept to a minimum. When a
question exists as to
whether other equipment
may be substituted for
required items (i.e., the
applicable AEL), 2M
inspectors may provide
technical advice. Questions
unresolved by the 2M
inspectors will be referred
to NAVSEA 06 C12).

2-4.4.2.1.2 Facility requirements
Adequate facilities generally include

consideration of lighting, ventilation, physical
accommodations, security, and noise levels for
each activity or work station. With the exception
of requirements imposed by the Naval Environ-
mental Health Center and other appropriate
authorities for ship and shore work conditions,
requirements will be tailored by each activity to
optimize the effectiveness of this repair capability
as dictated by local conditions.

The lighting requirement is to pro-
vide 100 footcandles, measured at the work sur-
face, from a direct lighting source. Light-colored
(i.e., white or off-white) ceilings, walls, and
workbench tops will be used to complement the
lighting provided.

Adequate ventilation is required due
to toxic fumes given off by solder, coating,
materials, grinding dust, and plating materials.
Use of toxic and flammable substances, solvents,
and especially coating compounds dictates the
need for a ventilation system ducted to the outside
to prevent contamination of normal closed ventila-
tion systems. This is particularly important
onboard ship. Vented hoods, ducts, or laminar flow
installations exhausting outside must meet the
minimum standards set by the Naval Environ-
mental Health Center, e.g., when using
tnchloroethane 1.1.1, there shall be no more than
350 parts per million of solvent in the atmosphere
during any given eight-hour period.
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Noise levels in the work area must be
acceptable for exposure of personnel for normal
work periods as approved for each activity
involved (i.e., ship, IMA). Due to the tedious and
tiring nature of this type of work, the noise levels
will be as low as possible. Ear protectors may be
used if necessary.

Work stations will be a minimum
work surface 60 inches wide and 30 inches deep.
Standard Navy desks are excelIent, but standard
shipboard workbenches are acceptable. Chairs,
with backs and without arms, should be comfort-
ably padded and of the proper, standard height to
be compatible with work surfaces. The work sur-
face should be white, heat resistant (formica or
similar material), and have drawers or tool storage
facilities.

A 2M work station shall be capable of
becoming a static-free work station as specified in
NAVSEA OD 46363, “Requirements for the Elec-
trostatic Discharge Protection of Electronic Com-
ponents and Assemblies”. When so equipped, no
work on energized circuits will be performed
within three feet of the 2M work station.

No special power or equipment
mounting is required. The repair equipment
operates on 115 VAC, 60Hz power. A 15 ampere
circuit is sufficient and should have six individual
power receptacles.
2-4.4.2.2 Technician Certification/

Recertification Requirements
Knowledge, skills, and tasks which

must be demonstrated to a satisfactory degree of
proficiency in the certification and recertification
process are specified below. Certification will
normally be valid for a period of one year. $ Recer-
tification of technicians should be obtained prior
to extended deployments if current certification
will lapse during that deployment. The appr~
pnate inspector should be contacted by those
requiring recertification to establish date and time
of recertification inspection.
2-4.4 .2.2.1 Initial Certification

Initial certification wilI normally be
accomplished through successful completion of
training specified in NAVSEAINST 4790.17A.
2-4.4.2.2.2 Recertification

The recertification process for repair
technicians consists of an evaluation of
capabilities by a 2M inspector and includes:

a. Practical demonstration of repsir
technician proficiency which, consists of
demonstration of the knowledge and skills
specified.
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b. Evaluation of past repair work.
Recertification usually will be conducted at the
technician’s activity but may be accomplished at a
MOTU. If required, on-the-job training may be
provided by 2M inspectors to ensure technicians
maintain current capability.

2-4.4.2.2.3 Performance Tests
Performance tests for recertification of individual
technicians wiU require demonstration of accept-
able knowledge and skill levels through accom-
plishment of certain representative repair tasks
included below. Minor training and practice may
be included if required for the technician to reach
acceptable levels. By obsewing  the processes and
finished workplaces from these tasks, a qualified
2M inspector can accurately determine the techni-
cian’s recertification (performance) level.

2-4.4.2.2.4 2M Miniature Electronic

Repair Technician
A technician qualified to perform

miniature electronic repairs will have
demonstrated knowledge and skills. He must show
his ability to perform consistently reliable repairs
on miniature circuits to receive and maintain cer-
tification as a qualified miniature component
repair technician. The knowledge and skills he
must master and demonstrate include all of the
following:

a. InstaUing and soldering com-
ponents on printed circuit boards.

b. Removing conformal coating and
potting compounds.

c. Resoldering and removing both
miniature and microminiature components.

d. Repairing damaged circuit
boards.

e. Hand soldering turret terminals.
f. Hand soldering hook and tab

terminals.
g. Hand soldering bifurcated te

minds.
h. Using solderable connector pins.
i. Maintaining the repair station.
j. Observing safety precautions as

taught in the 2M miniature repair course.
k. Making high reliability micro

miniature solder connections on single- and
double-sided PCBS.

1. Performing a valid analysis of the
repair tasks required and the procedures necessary
to accomplish repair.
ORIGINAL
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2-4.4 .2.2.5 2M Microminiature Electronic
Repair Technician
Technicians qualified to conduct

microminiature component repairs will have
demonstrated knowledge and skills superior to
those of the average miniature component repair
technician in performing the same types of repair.
In addition, the microminiature technician will
have mastered repair tasks that are beyond the
capability of the miniature repair technician.
Characteristics of component construction that
necessitate a higher degree of skill and knowledge
include: microminiature size of components; hard-
to-remove conforma.1 coatings; susceptibility to
damage; complexity of laminates; multilayer con-
struction; high density package for discrete com-
ponents; and extent of damage to the component
undergoing repair. This type of repair also
necessitates use of special tools. In addition to the
skills listed above, the knowledge and skills the
microminiature technician must master and
demonstrate include ail of the following:

a. Desoldenng and removing com-
ponents in microminiature circuits.

b. Repairing microminiature and
multilayer circuit board laminates and conductors.

c. Consistently making high reli-
ability, microelectronic solder connections.

d. Splicing electrical wire.
e. R~pairi~g  microminiature solder-

abIe connectors.
f. Correcting disassembly, repair-

ing, cleaning, and reassembling of digital enc~ers.
g. Repairing plastic edge-lighted

panels and their conductors.
h. Electroplating electronic circuits,

including edge connectors.
i. Maintaining and repairing the

microminiature repair station and its components.
j. Demonstrating the ability to in-

spect microelectronic repairs and identifying
defects in workmanship affecting reliability.
2-4.4.2.3 Issuance of Identification Cards

Upon successful completion of the
applicable performance tests by the candidate, the
2M Inspector (i.e., MOTU, 2M school) will issue
the appropriate card, record its issuance, and
forward a completed NAVSEA 2M Program Cer-
tification/Recertification Card to NAVSEA
06C12. These cards are provided to inspectors by
NAVSEASYSCOM (N AVSEA 06 C12),
Washington, DC 20362.
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2-4.4.2.4 Inspector Recertification
Requirements
Each inspector will qualify for recer-

tification annually by returning to Fleet Training
Center, Norfolk, VA, or Advanced Electronics
School Department, Service schools Command,
San Diego, CA, for a three-day evaluationlupdate
conducted by an instructor. Any changes to train-
ing course content, AELs, or techniques will be
discussed at this time. The school will then make a
recertification recommendation to NAVSEA.
Inspector recertification will be provided by
NAVSEA or its designated representative.
2-4.4.3 2M Training

Training courses are provided at
NAVSEA sponsored schools at the following loca-
tions: Norfolk, VA; Charleston, SC; San Diego,
CA; Mayport, FL (proposed) and Pearl Harbor, HI
(proposed). Training is also available at 12 Naval
Air Maintenance Training Detachments. The 2M
miniature electronic repair course lasts 4 weeks
and Microminiature course adds an additional 2
weeks.
2-4.4.4 supply support

Initial outfitting for ships (excluding
new construction) is provided by NAVSEA 06C1.
Other users such as new construction should
obtain the initial equipments through NAVSEA
06C1, 2M Acquisition Engineering Agent, Naval
Undersea Warfare Engineering Station (Code
2640) Keyport,  WA. Consumable items are ob-
tained via MILSTRIP by requesting activity.

Applicable documents include the
following:

a .  N A V S E A I N S T  4 7 9 0 . 1 7
Miniature/Microminiature 2M Electronic Repair
Program; responsibilities and procedures for

b. NAVSEA TEOOO-AA-HBK-
010/2M, Repair Handbook

c. NAVSEA TEOOO-AA-HBK-
02012M, Workmanship Standards

d. NAVSEA TEOOO-AA-HBK-
030/2M, Reference Data

2-4.5 TECHNICAL ASSISTANCE FOR
ELECTRONICS TRAINING
Ships may request assistance from

electronic field engineers and Mobile Technical
Units for the purpose of training shipboard elec-
tronics personnel in certain installation,
maintenance, and operation philosophies.
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2-4.5.1 Electronic Field Engineers
Electronic field engineers are civilian

electronics personnel from commercial firms which
are under contract with the Naval Sea Systems
Command or Naval Electronic Systems Command.
Their services are obtained by request to the
appropriate operational or type commander. On-
call engineering services are arranged by the
appropriate systems command if the requested
services are not already available through the
Mobile Technical Units under Service Force
Command.

Ordinarily, electronics work assigned
to or undertaken by the field activities of the
systems commands (i.e.) NAVSEA, NAVAIR, or
NAVELEX is accomplished by naval miIitary and
civilian personnel. However, when necessary,
NAVSEA or NAVELEX will provide the profes-
sional services of electronic field engineers. As
directed by the appropriate systems command,
electronic field engineers are assigned by contrac-
tors to shipyards, maintenance yards, and fleet
service commands requiring their services.

They provide technical information to
naval military and civilian personnel on unusual
design, planning, installation, and maintenance
problems associated with the introduction of new
equipment. The major justification for their use,
however, is their contribution in helping naval per-
sonnel to perform their duties more efficiently
through training. At naval shipyards, for instance,
they train and instruct shipyard personnel in the
installation, checkout, and adjustment of equip-
ment. Shop personiiel are given detailed informa-
tion on the fine points of equipment, maintenance,
and techniques. On board ships, electronic field
engineers familiarize the ship’s force with the ad-
justment, maintenance, and operation of installed
electronic equipment.

In addition, electronic field engineers
train naval personnel at regularly established
schools. These schools provide continuous training
on such systems as ASW equipment, fire control
radar, certain communication equipment, and
other electronic equipment in use by the Navy.
2-4.5.2 Mobile Technical Units (MOTU)

Mobile Technical Units (MOTU) con-
sists of civilian contract engineers, civil service
and senior technical enlisted personnel. MOTU’S
function is to promote the achievement of
technical self-sufficiency of the operating forces
primarily through on-the-job training in
maintenance or operation of electronics and
weapons equipments and through responsive
technical assistance.
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The responsibilities of MOTU in-
clude: training of fleet personnel; engineering and
technical assistance of installations; electronics
pretraining checkouts; recommending field
changes or modifications; through the proper
authorized engineering field service activity, to
improve operation and reliability of equipment.

The services of MOTU can be ob-
tained by contacting MOTU or the cognizant com-
mand directly, unless intermediate procedures are
required by the type or operational commander,
The following priorities will be utilized in schedul-
ing technical assistance:

a. Casualty correction involving
CASREPS.

b. Non-CASREPS casualty correc-
tion.

c. On-the-job training not related to
immediate casualties.

d. Dedicated assistance programs
such as AN/ULM-4 range, TEMPE ST,
Miniature/Microminiature (2M) electronic repair
program, EMI/WCAP.

e. Technical reviews.
f. Exercise ship radar not specif-

ically related to casualties.
CO MN AVMATINST 4350.13

establishes MOTU as the primary contact point
for weapons/electronics assistance and informa-
tion.

Type Commander Instructions estab-
lished MOTU’S as info addees for CASREPS and
SITREPS on all electronic or ordnance related
equipments, and provides additional information
for MOTU utilization. Use of these instructions
will simplify and accelerate requests for assistance
and result in faster response time.

At the time services are provided, it
is essential that equipment qualified technicians,
preferably those regularly assigned to the equip-
ment, be present when MOTU personnel are on
board. Ship’s Technicians are to perform the work 
required, advised and assisted by MOTU person-
nel. It is desired that a cognizant officer also be
designated to coordinate details. The ship must
provide test equipment in working condition,
technical manuals, repair parts, and adequate
working facilities so that MOTU personnel may
carry out their assignment promptly and effi-
ciently.

2-4.6 SOURCES OF TRAINING
INFORMATION
The following sources of information

will be useful in establishing and administering a
ORIGINAL



GENERAL NAVSEA SEOOO-00-EIM-IW ADMINISTRATION

L

L

training program aboard ship:
a. NWP 50 (A), Chapter 10, Ship-

board Procedures-Provides the basic policy and
requirements as set forth by OPNAV.

b. NAVEDTRA 10052, Bibliog-
raphy for Advancement E xamination
Study—Lists the training courses and other

publications prescribed for use by all personnel
concerned with advancement in rating, training;
and examinations. It is revised annually.

c. NAVEDTRA 10061—Lists train-
ing manuals and correspondence courses. It is
revised semiannually and lists the latest available
training manuals and correspondence courses.

d. NAVEDTRA 10500–Catalog of
Navy Training Courses–Presents a compilation of
general information concerning courses conducted
at training activities under the management con-
trol of the Chief of Naval Personnel. In addition,
information has been included concerning the
Joint Colleges, Foreign Staff Colleges and schools
of other branches of the Armed Services in which
the Chief of Naval Personnel is granted a student
quota. The catalog contains such information as
course location, and convening schedule; a scope of
instruction; and information concerning quota
requests and the eligibility of personnel.

e. Catalogs of Training Courses—
Prepared and distributed by various type com-
manders; and presented in the form of a
publication-type instruction, a listing of all the
courses under their management control for which
they have quota control. Also include information
for quota requests.

f. Fleet Training Command Publica-
tions and Directives.

g. DANTES Catalog; DoD 1322.8-C
h. NAVEDTRA 18068; Manpower

and Personnel Classifications and Occupational
Standards

i.  U.S. Navy Film Catalog;
OPNAVINST 3157-1

j. NAVEDTRA 10056 Military Re-
quirements for Petty Officer 3 & 2

k. NAVEDTRA 10057 Military Re-
quirements for Petty Officer 1 & C.

2-5 LEVELS OF EQUIPMENT
MAINTENANCE

Three levels (or echelons) of equip-
ment maintenance that will be performed within
the Navy are prescribed
4700.4. The definitions of

by NAVMATINST
these three levels of
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equipment maintenance are included in the follow-
ing subsections.

2-5.1 O R G A N IZ ATIONAL

MAINTENANCE
Organizational maintenance is that

maintenance which is the responsibility of and per-
formed by using organizations on its assigned
equipment. Its phases normally consist of inspect-
ing, servicing, lubricating, adjusting and the
replacing of parts, minor assemblies and sub-
assemblies. This normally includes shipboard
maintenance of its own equipment, mobile or por-
table (van), unit or aircraft squadron maintenance,
including scheduled preventive maintenance, and
in the case of Civil Engineering Support Equip-
ment (CESE) this is service station or field
servicing.

2-5.2 INTERMEDIATE
MAINTENANCE
Intermediate maintenance is that

maintenance which is the responsibility of and per-
formed by designated maintenance activities for
direct support of using organizations. Its phases
normally consist of calibration, repair or replace-
ment of damaged or unserviceable parts, com-
ponents, or assemblies; the emergency manufac-
ture of non-available parts; and providing
technical assistance to using organizations. This
normally includes maintenance performed by air-
craft carriers, by tenders in support of other ships,
airwing/group maintenance departments, aircraft
maintenance departments, public works centers,
public works departments, public works transpor-
tation centers, and shore activities officially
designated as such,

2-5.3 DEPOT MAINTENANcE
Depot maintenance is that

maintenance performed on material requiring
major overhaul or a complete rebuild of parts,
assemblies, subassemblies, and end items,
including the manufacture of parts, modifications,
testing and reclamation as required. Depot
maintenance serves to support lower categories of
maintenance by providing technical assistance
and performing that maintenance beyond their
responsibility. Depot maintenance provides stocks
of serviceable equipment by using more extensive
facilities for repair than are available in lower level
maintenance activities. This is normally that
maintenance performed by the Naval Air Rework
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Facilities, Depot Field Teams, Naval Ammunition
Depots, Naval Ordnance Stations, Naval Weapons
Stations, Naval Torpedo Stations, Naval Con-
struction Battalion Centers, Polaris Missile
Facilities, contractor depot level rework activities
and at commercial facilities or Navy Shipyards
(including Ship Repair Facilities) during
availabilities designated “voyage repairs, ”
restricted, technical, regular overhauls and the
like.

2-6 PREVENTIVE MAINTENANCE

Preventive maintenance is the
systematic accomplishment of actions deemed
necessary to reduce or eliminate the occurance of
failures, and prolong the useful life of the equip-
ment. All preventive maintenance actions are
grouped into three basic categories: routine
maintenance, testing, and adjusting. These
categories are discussed briefly in the following
subsections, however, a more useful knowledge of
preventive maintenance can be acquired by
understanding the programs which plan and
schedule the routine maintenance, testing, and
adjusting of equipment. These programs, the
Performance Operation and Maintenance System
for Electronics Equipment (POMSEE); the
Planned Maintenance Sub-System (PMS); and the
Reliability Centered Maintenance (RCM) program
are discussed in Subsection 2-7.

2-6.1 ROUTINE MAINTENANCE
Routine maintenance is the applica-

tion of special procedures of inspection, cleaning,
and lubrication of equipment. They are special pro-
cedures in that approved and standard methods
are employed whenever such maintenance actions
are performed. For example, certain approved
methods have been developed for the cleaning and
lubrication of ball bearings. Whenever a ball bear-
ing requires lubrication, it must first be cleaned
using approved methods and solvents, and must
then be lubricated with the proper lubricant.
Included with the lubricating instructions are
lubrication charts which specify approved
lubricants and their general usage. Such approved
methods are routine in that they apply whenever
ball bearings are lubricated and must be
accomplished periwlically.

Routine inspections include such
actions as checking equipment ground straps for
loose connections and broken or frayed straps,
checking tightness of screws, bolts, and nuts,
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checking oil reservoirs for the proper quantity of
oil, checking front panel indicators and illumina-
tion for burned-out bulbs, etc. Inspections of such
require direct analysis and judgement by the
person performing the check.

A source of routine inspection, clean-
ing, and lubrication procedures is contained in
Section 3 of the General Maintenance EIMB,
NAVSEA SEOOO-OO-EIM-160.

2-6.2 TESTING
Testing of electronic equipment

involves the use of calibrated instruments to
monitor or record the electrical, mechanical, and
chemical properties of functions of the
equipment’s circuits and other devices for com-
parison with established standards. By observing
the responses and indications of the test
instruments, and by comparing the information
presented with established standards, it can be
determined if the circuit or device is functioning as
it should.

The difference between a test, as
explained here, and on inspection, as explained in
the preceding subsection, is that a test involves
the use of an instrument to present information
representing a form or function of energy not
perceivable by the human senses or which could be
hazardous to health. With the information
presented by the instrument, a person can then
make an examination and analysis. Inspections
require direct examination by human senses,
normally sight and touch.

2-6.3 ADJUSTING
Adjusting of electronic equipment is

a broad term which encompasses all phases of (1)
adjustments to rearrange or change a function or
characteristic, (2) circuit alignment which adjusts
two or more sections of a circuit or system so their
functions are properly synchronized, and (3) circuit
calibration by which circuits or instruments of a
given accuracy standard are checked against stan-
dards of higher accuracy ad then aligned or
adjusted accordingly. Sometimes other terms (e.g.,
collimation) are used to indicate special adjusting
techniques. Collimation is the precise alignment of
the mechanical system of a radar antenna, by com-
parison with an optical device aligned on known
points in azimuth and elevation. It also applies to
the process of making light rays or the paths of
electrons or other particles in a beam parallel to or
concentric with, each other.
ORIGINAL
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2-7 PREVENTIVE
PROGRAMS

MAINTENANCE

A n  e l e c t r o n i c s  p r e v e n t i v e
maintenance program consists of a schedule of
inspections, tests, adjustments, and routine
maintenance procedures and a system of 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,
accomplished, and recorded.

The preventive maintenance pro-
gram, developed to accomplish these tasks: is the
Planned Maintenance Sub-System (PMS). This
program, however, does not provide an efficient
means for technicians to report certain
maintenance problems. Such a system employing
automatic data processing was then developed.
This system, the Maintenance Data Collection
Sub-System (MDCS), complements the PMS to
form the basic Maintenance and Material Manage-
ment (3-M) System.

2-7.1 MAINTENANCE AND
MATERIAL MANAGEMENT
(3-M) SYSTEM
The Maintenance and Material

Management (3-M) System is an integrated
management system which, when properly used,
provides for orderly scheduling and accomplish-
ment of maintenance and for reporting and
disseminating significant maintenance related
information. It is composed of two sub-systems,
the PMS (Planned Maintenance Sub-System) and
the MDCS (Maintenance Data Collection Sub-
System); and it forms the nucleus of a shipboard
maintenance program which can contribute
significantly toward achieving improved fleet
readiness with reduced expenditure of resources.

The 3-M System is not envisioned as
a cure for all equipment problems and attendant
maintenance resource demands, nor does it
eliminate the urgent need for good leadership and
supervision based on experience and reasoned
judgment. The system will, however, produce a
logical and efficient approach to the solution of
maintenance problems, and a large reservoir of
knowledge about maintenance. Proper application
of these system products will result in improved
equipment performance with less maintenance
effort and will lead to meaningful improvements in
equipment design and logistic support.

The primary objective of the Ship’s
Maintenance and Material Management System is
2-21
to provide
maintenance

for managing maintenance and
support in a manner which will

ensure maximum equipment operational
readiness. To this end, the intermediate objectives
of the 3-M Systems are as follows:

a. Achievement of uniform mainte-
nance standards and criteria.

b. Effective use of available man-
power and material resources in maintenance and
maintenance support efforts.

c. Documenting information relat-
ing to maintenance and maintenance support
actions.

d. Improvement of maintainability
and reliability of systems and equipment through
analysis of documented maintenance information.

e. Provision of the means for report-
ing ship configuration changes.

f. Identification and reduction of the
cost of maintenance and maintenance support in
terms of manpower and material resources.

g. Reduction of the cost of acciden-
tal material damage by means of accurate iden-
tification and analysis of the cost.

The 3-M Systems is fully applicable
to all ships, service craft, small boats, nonaviation
fleet support equipment and equipment used
ashore which is identical to shipboard equipment
(in so far as the Planned Maintenance System is
concerned). A separate OPNAV Installation will
be issued for all other shore-based equipment.

The Ship’s 3-M Systems include alf
equipments installed in ships except fleet ballistic
missile weapon systems, nuclear power plants and
associated test equipment. Ships, service craft and
small boats that are operated and maintained by
civilian crews (Naval Stations, shipyards, repair
facilities, etc.) me also excepted from the
requirements of the 3-M Systems.
2-7.1.1 3-M SYSTEMS DESCRIPTION

The 3-M Systems are the nucleus for
managing maintenance aboard all ships and
selected shore stations of the Navy. They provide
all maintenance and material managers through-
out the Navy with the means to plan, acquire,
organize, direct, control, and evaluate manpower
and material resources expended or planned for
expenditure in support of maintenance. Thus, it is
essential that all hands recognize the importance
of the Systems, and understand the role they play
n assisting management to improve the material
eadiness of equipment in the Fleet. In referring to

“management,” the term is used in its broadest
ense, including the work center on the ship as well
s Navy Headquarters in Washington.
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The Ships’ 3-M Systems consist of
those systems designed for maintenance manage-
ment:

a. PMS (Planned Maintenance
System)

(1) Inactive Equipment Mainte-
nance (IEM)

b. MDS (Maintenance Data System)
(1) AMS (Alteration Manage-

ment System)
(2) IMMS (Intermediate Mainte-

nance Activity Maintenance Management
System). The scope of these systems is as de-
scribed below.
2-7.1.2 PMS (Planned Maintenance
System)

PMS provides each user with a simple
and standard means for planning, scheduling, con-
trolling, and performing planned maintenance of
all equipment. PMS is the most efficient means
developed to date for using available maintenance
resources.

PMS maintenance actions are the
minimum required to maintain the equipment in a
fully operable condition, within qualifications. If
performed according to schedule, these mainte-
nance actions will provide the means to identify
parts requiring replacement prior to failure. PMS
procedures are, therefore, preventive in nature in
that they are designed to prevent future equip-
ment failures which might otherwise result in
repeated corrective maintenance actions.

These PMS procedures and the peri-
odicities in which they are to be accomplished are
developed for each piece of equipment baaed on
good engineering practice, practical experience,
and technical standards. These procedures are con-
tained on cards designated Maintenance Require-
ment Cards (MRCS). MRCS provide the detailed
procedures for performing the preventive
maintenance and state who, what, when, how and
with what resources a specific requirement is to be
accomplished. Some MRCS have Equipment
Guide Lists (EGLs) accompanying them to serve
os location guides for identical equipments; such
aa, motors, controllers, valves, life rafts, deck fit-
tings, C02, bottles, etc., which are impractical to
schedule individually for routine, periodic preven-
tive maintenance.

PMS procedures me developed by the
activities and offices of the Naval Material Com-
mand that are responsible for the development and
procurement of the systems equipments for active,
new construction, major conversion and activation
ships, boats, and craft. PMS documentation
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[Maintenance Index Pages (MIPs) and Mainte-
nance Requirements Cards (MRCS)] me developed
as part of the Integrated Logistics Support (ILS)
effort for all new procurements, reprocurements,
alterations, and modifications of systems and
equipments.

A MIP (Maintenance Index Page)
contains a brief description of the requirements on
the MRC(S) for each item of equipment, including
the periodicity code, the estimated manhours
involved, the recommended rates and, if
applicable, the related maintenance requirements.
The MIPs for all equipment for which a depart-
ment is assigned the maintenance responsibility
are contained in a departmental master PMS
manual. This manual also contains an index of the
effective MIPs, called a LOEP (List of Effective
Pages). Report PMS 5. The Department Master
PMS Manual is used by the department head as a
scheduling tool when scheduling maintenance on
the PMS schedule forms, and also as a cross-
-reference guide. Additionally, each work center
has a Work Center PMS Record which is identical
to the Departmental Master PMS Record, except
that it contains only those MIPs and LOEPS
applicable to the work center. The division officers,
work center supervisors, and maintenance person-
nel use these records for cross-reference purposes.

The planning and scheduling of main-
tenance requirements are accomplished on the
cycle, quarterly, and weekly schedules. Transfer-
ring maintenance requirements from the MIPs for
each work center contained in the Departmental
Master PMS Manual and scheduling them on the
Cycle Schedule creates the ship’s overhaul to
overhaul planned maintenance schedule. Quarterly
and Weekly Schedules are prepared, using the
Cycle Schedule as a guide. Maintenance re-
quirements indicated on the Weekly Schedule are
assigned to specific personnel for accomplishment.
Scheduled maintenance actions are crossed over
with an “X” when they are completed, and actions
not completed are circled and arrowed to a new
scheduled date or left where it is if it is known that
the action cannot be completed or if it is not known
when it cau be completed. The c symbol is used to
mark those requirements which have been
satisfied by the successful completion of its parent
system test. Quarterly Schedules are updated in
the same manner.

Changes to PMS are issued by the
NAVSEACEN (Naval Sea Support Center).
(Atlantic and Pacific).

The PMS FBR Form (OPNAV Form
4790 7B) provides Fleet maintenance personnel
ORIGINAL



GENERAL NAVSEA SE(MLM10-EIM-100 A D M I N I ST R A T I O N

L

L

L

r

t

with the means to report discrepancies, problems,
PSDA (Partial Source Data Automation) require-
ments, and to request PMS software. All PMS
FBRs are sent to NAVSEACENS or TYCOMS
(Type Commanders). based on the category of the
FBR.

The procedures and tools of the PMS
are discussed in detail in the Ship’s 3-M Manual,
Volume 1, OPNAVINST 4790.4.
2-7.1.2.1 IEM (Inactive Equipment

Maintenance)
IEM provides PMS procedures

modified and reduced for maintenance of systems
and equipment during overhaul, availabilities, and
other extended periods during which equipment is
not operatid.

a. IEM development commenced in
1974. This is an improved concept for modification
of PMS during extended periods of equipment
inactivation or nonoperation. IEM does not
require separate PMS material and assistance
from TYCOM teams to implement. Modified pro
cedures to institute during appropriate periods are
included on regular PMS documents.
2-7.1.3 MDS (Maintenance Date System)

MDS is the means by which mainte-
nance personnel report corrective maintenance
actions on specific categories of equipments
(except for submarines who report corrective
maintenance on all equipments). Information is
retrievable from the TYCOM and the NAMSO
(Navy Maintenance Support Office) data banks for
analyzing maintenance and logistic support
problems, for the development of the CSMP, and
for generation of automated work requests for
maintenance actions deferred for outside
assistance.

It is a basic premise of the MDS that
maintenance data will be recorded once and only
once by fleet personnel and that the MDS data
bank (not the maintenance activity) will thereafter
provide information to all who have need for it in
such form as may be required. In this connection,
the NAMSO data bank is designed to be the focal
point for receipt and distribution of maintenance
and material data. Direct requests to the fleet for
data which is available from the NAMSO imposes
an unnecessary burden on the operating forces. It
is the policy of the CNM (Chief of Naval Material)
that the Naval Material Command minimize re-
quests to the fleet for special data. However, if
some such requests are deemed essential. Special
requests for data will include a phrase “The
NAMSO data bank has been queried and the data
is not available. ”
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From the 3-M Systems central data
bank maintained at NAMSO, numerous reports
are already programmed and available upon
request by any command. These reports yield data
concerning equipment maintainability and
reliability, manhour usage, equipment alteration
status, material usage and costs, and fleet material
condition. Many reports are produced periodically
for users in both the Navy Shore Establishment
~d Operating Forces. Gener~ infom,ation
concerning NAMSO products is contained in
Chapter 4 of this manual. Detailed information is
contained in NAMSOINST 4790.2. “An Outline
and Guide for use in the Selection of Ships 3-M
Information Reports.”

From the deferred maintenance that
is reported, a CSMP file is developed by the ADP
(Automated Data Processing) facility designated
by the TYCOM. From the CSMP file a series of
computer reports is provided the ship andlor unit
commander. These reports are also used by the
TYCOM. The reports provide either a detailed or
summary listing of deferred maintenance informa-
tion in various format options. By-products of the
CSMP include automated work packages, PRE-
INSURV packages, etc. A package of AWRS
(Automated Work Requests) is generated by the
ADP facility for each ship prior to overhaul and
availability periods. These packages contain work
requests for CSMP items appropriate to the
designated repair activity as well as standard
work requests for routine jobs performed during
Intermediate Maintenance Activity (IMA) and
shipyard availabilities.

Prior to an inspection by the Board of
Inspection and Survey, a package of automated
INSURV items is generated by the TYCOM from
all deferrals listed in a CSMP file. These items are
in a format similar to AWRS. After the INSURV
board has screened these items and assigned
priority numbers, if appropriate, the package is
used to update the CSMP.

The usefulness of MDS is dependent
upon the accuracy, adequacy and timeliness of the
information reported into the system. It is a
system in which potential benefits are directly pro
portional to the efforts applied. Present programs
for improving reliability, maintainability, amd
logistic support of Fleet equipment are dependent
upon conscientious adherence to reporting pro-
cedures.

Much of the Fleet support effort
esulting from use of 3-M Systems data is not

always visible immediately to the Fleet because of
he time span required to test, evaluate, and imple-
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ment engineering and design changes. Correction
of malfunctioning equipments through improve-
ment in design often occur subsequent to reassign-
ment of personnel who provided the information
which precipitated the corrective action.
2-7.1.3.1 AMS (Alteration Management

System)
The AMS is an automated accounting

procedure designed to assist the Type Commander
in fulfilling responsibilities toward monitoring and
controlling the configuration of attached units and
in satisfying the requirements of the Fleet
Modernization Program (FMP). The AMS com-
puter programs produce reports of the aIteration
in convenient formats so that the Type Com-
mander may properly advise the Chief of Naval
Operations concerning the structure of the FMP.

Procedures and tools of the MDCS
are discussed in detail in the Ship’s 3-M Manual,
Volume 2, OPNAVINST 4790.4.
2-7.1.3.2 IMMS (Intermediate

Maintenance Activity
Maintenance Management
System)
IMMS is comprised of computerized

procedures used aboard tenders, repair ships, and
repair bases’ activities. These mechanized pre
cedures are used to manage the planning, schedul-
ing, production, and monitoring of the
maintenance workloads of tended ships. Pro-
cedures and tools of the IMMS are discussed in
detail in The Ships 3-M Manual, Volume 3,
OPNAVINST 4790.4.

2-7.2 POMSEE PROGRAM
The Performance Operation and

Maintenance Standards for Electronic Equipment
(POMSEE) program was designed to help opera-
tional and maintenance personneI determine pro
per performance of electronic equipment.
Specifically, the POMSEE program was designed
to: (1) provide procedures for determining these
standards on an equipment basis following initial
installation (2) utilize these standards for reference
purposes when checking equipment’s performance
during scheduled maintenance, and (3) provide a
basis for check-out validation after repair ador
reinstallation of the equipment.

The requirement for establishing
reference standards for electronic equipment after
installation, and for using the reference standards
procedures as a basis for equipment check-out
after overhaul or restoration, continues in effect.
In this respect, there has been no change in the
POMSEE program since its initiation in 1956.
2-24
(Refer to NAVSHIPSINST 9670.86, Shipboard
POMSEE Program, Implementation of. 
POMSEE is a valid test document for an elec
tronics equipment after installation or re
installation in a ship, and after all steps have been
taken to ensure that the equipment is properly
installed aud operating satisfactorily.

2-7.3 “RELIABILITY CENTERED
MAINTENANCE (RCM)”.
RCM is a methodology intended for

use in developing the preventive maintenance
tasks which, together, comprise the preventive
maintenance program for a ship.
2-7.3.1 RCM Application

RCM provides an opportunity to
apply reason—not dogma—to preventive
maintenance program design. Well used, it will
provide significant benefits. Where data are
limited, unstructured judgment will always be
offered as an alternative to analysis. Whatever the
level of data available, a structured decision logic
will provide better decisions. RCM is not a cure-all,
but it is a logical way to attack important preven-
tive maintenance task needs using the available in-
formation and knowledge that can be brought to
the problem. Obviously, judgment has a role in
this process. RCM is used after collecting the
facts, not instead of collecting them. RCM does
not presume that hardware needs preventive
maintenance but uses knowledge about systems,
their functions, and their failures to identify
applicable and effective preventive maintenance
tasks.

Applying RCM requires an under-
standing of each ship system, its failures, and the
impact of these failures.

RCM is reliability-centered. Its objec-
tive is to maintain the inherent reliability of the
design, recognizing that changes in inherent
reliability are the province of design.

Rather than focusing immediately on
subsystems or equipments RCM starts from the
top by:

a. Partitioning the ships into
systems and subsystems that require analysis;

b. Identifying functionally signifi-
cant items;

c. Determining the maintenance
requirements (tasks) for each significant item bas-
ed on analysis of its functions, both evident and
hidden, and its likely failures;

d. Determining when, how, and by
whom each task will be done, and identifying
needs for design change when safety is threatened
ORIGINAL
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by a fadure for which there is no applicable and
effective task; and

e, Using information obtained from
operations and appropriate analytical techniques
to adjust these intervals and revise task content.

RCM is intended to consider the total
preventive maintenance program for a ship,
irrespective of the level of the maintenance
resources assigned to perform the required tasks.
Therefore, it intends to include all echelons of
preventive maintenance. Its ability to do this
effectively requires an integrated organizational
structure totally responsible for maintenance pr~
gram planning and management.
2-7.3.2 Analyst and Staff Training

Preparing an RCM-based preventive
maintenance program requires general training in
RCM concepts and in use of the documentation
specified in MIL-P-24534 (Navy), Appendix F. It is
also important that you, as an analyst, be very
familiar with the design, operating characteristics,
and operating experience of the systems assigned.
A team approach that includes participation of
ship work center supervisors having current
operating experience is a particularly useful way of
acquiring knowledge about failures and failure
modes that will ensure high quality analysis.

Preparing an RCM-based program is
intended to be an innovative, creative search for
applicable and effective tasks. You will do a better
job by thinking about what should be done, rather
than by reviewing the PM tasks that are being
done on the system to which you are assigned.
Further information on the RCM system may be
obtained in NAVSEA 59081 -AB-GIB-010/
MAINT.

2-8 CORRECTIVE MAINTENANCE

Corrective maintenance of electronic
equipment consists of the actions and operations
needed to restore an inoperative equipment, or an
equipment operating at reduced capability, to a
fully operative condition. Corrective maintenance
actions may be those needed to repair an equip-
ment after a fire, to locate and then replace a defec-
tive component, or to locate a faulty function and
then adjust its circuit for an output which is
within specification. Common to each of these
examples of corrective maintenance actions, and
to all other corrective maintenance actions, is a
sequence of three basic operations which are
ORIGINAL 2-25
always performed. These actions, listed below, are
discussed in the subsections which follow.

a. Symptom recognition
b. Malfunction location @troubl-

eshooting)
c. Repair (organizational, intermed-

iate, and depot levels)

2-8.1 SYMPTOM RECOGNITION
Symptom recognition is, perhaps, the

weakest link of the three basic operations.
Numerous incidents have occurred where malfunc-
tioning equipment were operated for hours, days,
and even months without any symptom of
malfunction being recognized by anyone. Of
course, repair was not affected and the equipment
continued to operate, but in a status of reduced
capability. How hazardous! The symptoms of
many malfunctions are quite subtle and may not
be easily recognized, even by highly skilled and
experienced operators and technicians. Conse-
quently, the need for trained operators and techni-
cians in the methods of symptom recognition is
very important. A good training aid is the equip-
ment with which the operators and technicians are
responsible. They must know proper equipment
operation, they must know what function each
operating control performs, and they must know
the function of each operating mode even of those
rarely used.

Symptom recognition may be diffi-
cult under electronic countermeasures (ECM)
attack, but consider the probable consequences if
corrective action is not taken, because the symp-
tom was not reported to a technician, In many
cases, a mode change or the adjustment of an
operator’s control is all that is needed.

Very often, a competent equipment
operator can see or sense a malfunction in an
equipment, which the operator can correct without
the aid of a technician. The operator is qualified to
make some adjustments and changes to an equip-
ment, provided they do not require a high degree
of technical skill. Operators who are not tech-
nically qualified technicians on the equipment
they operate are still responsible for reporting a
malfunction or a probable symptom of malfunction
to the electronic technician.

Not all equipments produce symp-
toms that are easily recognized and may be
discovered while performing preventive
maintenance. It is important that the “not so
apparent” as well as the apparent troubles be
recognized.
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2-8.2 MALFUNCTION LOCATION
The process of malfunction location,

or more appropriately stated—troubleshooting,
begins after a symptom of malfunction has been
recognized and terminates when the cause of the
malfunction has been located and verified. But,
what else can be said about troubleshooting?
Technicians, operators, and others who have
worked with electronic equipment or with any
other type of equipment consisting of two or more
repairable or replaceable parts, know what
troubleshooting is. But, then, why does so much
down-time occur?

Modern electronic equipment is ex-
tremely complex because there is so much interfac-
ing and interacting circuitry, and to troubleshoot
such equipment can be exasperating. It should be
apparent that troubleshooting efficiency depends
on the knowledge that one has of the operation of
the equipment as well as the technical aspects.
This is very important. You must know what the
equipment does before you cam determine what it
is not doing or is doing incorrectly. To
troubleshoot efficiently, five logictd operations
must be performed. These operations are listed
below and are discussed subsequently:

a. Identifying the symptom
b. Identifying the malfunction
c. Localizing the malfunction
d. Locating the cause of malfunction
e. Failure analysis

2-8.2.1 Identifying the Symptom
After an equipment trouble has been

recognized, all the available aids designed into the
equipment should be used to further elaborate on
the symptom. Use of front panel controls and
other built-in indicating and testing aids should
provide better identification of the symptom. The
equipment operation section of technical manuals
may serve as a guide.
2-8.2.2 Identifying the Malfunction

The next step in troubleshooting is to
formulate a number of logical choices as to the
basic cause of the symptom, or what function is at
fault. The logicaI choices should be mentaJ deci-
sions based on knowledge of equipment operation,
a full identification of the symptom, and informa-
tion contained in technical manuals. The overall
functional description with associated block
diagrams of technical manuals can help the elec-
tronics technician formulate logical choices.
2-8.2.3 Localizing the Malfunction

Now, that the malfunction is iden-
tified, its basic source must be localized to a cir-
cuit, group of circuits, unit, or equipment. Localiz-
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ing the malfunction is normally accomplished by
using the servicing block diagrams in technical
manuals. The logical choices should be tested by
following the signal flow of a function believed to
be at fault through the diagrams in an order that
will require the least time. If one test does not
prove that a particular function is at fault, the
next choice should be tested, and so on, until the
faulty function or basic cause of the symptom is
localized.
2-8.2.4 Locating the Cause of

Malfunction
Once the malfunction is localized, it

may be necessary to make additional choices as to
which circuit, or group of circuits is at fault.
Again, the servicing block diagrams supported
with these parameters are used, along with
schematics and other test location information
that may be helpful in bracketing the faulty cir-
cuit. If the trouble is not immediately apparent,
test methods are then necessw to further isolate
the fault. Of the most common test methods are
waveform analysis, voltage checks, resistance
checks, tube testing, semiconductor testing, and
module testing. This process continues until the
specific cause is located. Examples of specific
causes are defective components, improper wiring
and soldering of components and terminations,
loose connectors and shielding, covers left off of
circuits and equipment cabinets, circuits not in
proper electrical alignment, and dirty air filters.
2-8.2.5 Failure Analysis

After the faulty component, misalign-
ment, etc., has been located, but prior to making
the repair, the procedures followed up to this point
should be reviewed to determine exactly why the
fault affected the equipment in the manner it did.
This review is usually necessary to make certain
that the fault discovered is actually the cause of
the malfunction, and not just the result of the
malfunction. For example, a defective transistor
may have caused the loss of a certain function.
Upon analysis, it may be determined that insuffi- 
cient cooling of the transistor caused it to fail. The
real culprit could be merely a dirty air filter or an
improperly installed heat sink. In addition to
replacing the faulty transistor, the cause of
overheating must also be corrected.

2-8.3 REPAIR AT THE
ORGANIZATIONAL LEVEL
(SHIPS FORCE REPAIR)
Regardless which preventive mainte-

nance program is employed or how effective the
program is, electronic equipment will continue to d
ORIGINAL
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malfunction and be deranged by battle, foul
weather, accidents, etc. Most equipment malfunc-
tions and minor darnage can be repaired by the
ship’s force, but the more severe casualties may
necessitate repair at the intermediate or depot
level.

Each ship should, insofar as practi-
cable, be self-sustaining with regard to normal
repairs. Each ship should be well supplied with
materials, repair parts, and tools test equipment
so that much of its own repair work can be accom-
plished by ship’s force. Repairs should be under-
taken under the supervision of the most competent
and experienced personnel. Personnel not familiar
with specific repairs and tests should be instructed
to take advantage of shipyard or repsir ship
availabilities or tender assignments to observe
how such work is undertaken.

An interdepartment routine request
for work requiring assistance by another ship-
board department is referred to as a ship’s work
request. Such a form enforces proper channeling of
work request between departments, and permits
the settings up of priorities of available manpower
and facilities, The work request form, the 4790-2K
Maintenance Data Form, should be utilized to
request interdepartment work.

2-8.4 REPAIR AT THE INTERMEDIATE
AND DEPOT LEVELS
Ships can operate only a certain

length of time without repairs. To keep a ship in
prime condition, constant attention must be given
to the material uDkeeD and definite intervals of
time must be a.llo~ted-for  overhaul work, repairs,
and alterations.

The control and disposition of a ship
is at all times a function of certain operating com-
mands. A commanding officer, therefore, may not,
informally take a ship to a shipyard or alongside a
tender or repair ship for repairs. Instead, when
there is a need for assistance at the intermediate or
depot level, the commanding officer informs the
type commander, or in some cases, the operational
commander, who assigns an availability at a repair
activity.
2-8.4.1 Ship Availabilities

As it applies to work on naval ships,
an availability is a period of time assigned a ship
by competent authority for the accomplishment of
corrective maintenance at a repair activity. During
certain availabilities a ship may be incapable of
engaging in fleet operations and the operating
schedule is adjusted accordingly. Only the author-
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ity granting the availability can alter or extend the
period of the availability; however, a repair activ-
ity may request that the ship’s availability be
extended so that work can be completed or recom-
mend a completion date to the authority granting
the availability.

The following paragraphs describe
the types of availabilities for U.S. Naval ships.
These availabilities vary with the purpose of their
assignments.
2-8.4.1.1 Restricted Availability

A restricted availability is an
availability for the accomplishment of specific
items of work by a repsir activity, normally with
the ship present, during which period the ship is
rendered incapable of fully performing its assigned
mission and tasks due to the nature of the repsir
work. (This availability applies to shipyards only.)
For example. Assume that a leak is discovered in
the sonar dome, Since it is necessary that the ship
be in dry dock for the repair of the dome, the com-
manding officer would request restricted avail-
ability for the repair of the specific item. If addi-
tional urgent repairs of a kind requiring shipyard
accomplishment are discovered after the ship is in
the yard, accomplishment must be requested from
the type commander. Additional repairs may be
undertaken during a restricted availability, pro
vialed that they can be accomplished within the
time required to repair the specific items for which
availability was requested, and provided that
funds are available. Routine shipyard repsirs,
however will not be accomplished during a
restricted availability. They will be deferred until
the ship’s regular overhaul period.
2-8,4.1.2 Technical Availability

A technical availability is an
availability for the accomplishment of specific
items of work by a repair activity, normally with
the ship not present, during which period the
ship’s ability of fully performing its assigned miss-
ion and tasks is not affected by the nature of the
repair work. (This availability applies to shipyards
only.) For example, should a component of an
equipment require repair and the component, such
as an amplidyne motor, can be removed and
repaired without the ship being present, a
technical availability would be requested. The item
to be repaired would be removed, repaired, and
then returned to the ship. The request for a
technical availability must be approved by the
type commander. If the type commander approves
the request, he makes the arrangements and pro
vides funds for the availability.
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2-8.4.1.3 Regular Overhaul
A regular overhaul is an availability

for the accomplishment of general repairs and
alterations at a naval shipyard or other shore-
based repair activity, normally scheduled in ad-
vance and in accordance with au established cycle.
2-8.4.1.4 Voyage Repairs

Voyage repairs, which apply to
shipyards work only, are emergency repairs
necessary to enable a ship to continue on its
assigned mission and can be accomplished without
requiring a change in the ship’s operating schedule
or the general steaming notice in effect. For
example, a ship may be scheduled to be in port for
a week, at which time emergency repairs may be
accomplished by such repair facilities as are
available.
2-8.4,1.5 Regular Tender Availability

A regular tender availability is an
availability for the accomplishment of general
repairs and authorized alterations which are
beyond the capacity of the ship’s force alongside a
tender of repair ship. It is normally scheduled in
advance.
2-8.4.1.6 Upkeep Period

An upkeep period is a period of time
assigned a ship, while moored or anchored, by com-
petent authority for the uninterrupted accomplish-
ment of work by the ship’s force or other forces
afloat.
2-8.4.1.7 Supply Availability

A supply availability is a period of
time assigned a ship for the uninterrupted accom-
plishment of a supply overhaul. (A supply over-
haul is the work involved in the purification and
adjustment of on-board stocks and records to
bring them into conformity with prescribed allow-
ances or other stockage objective criteria.) A
supply availability is normally scheduled to coin-
cide with a regular overhaul.
2-8.4.2 Repair Activities

Repair activities afloat include repair
ships and tenders. Repair activities ashore include
naval shipyards, private shipyards under contract
with the Navy, and naval ship repair facilities
(usually located outside the continental limits of
the United States). The repairs and alterations
that are within the capacity of a ship’s force are
accomplished by the ship’s force. Repairs and
alterations that are beyond the capacity of a ship’s
force may be accomplished by repair activities
afloat or ashore as directed by the cognizant type
commander or other authority assigning the avail-
ability.
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Repair ships and tenders are nor-
mally available to fleet and type commanders for
the accomplishment of regular tender avail-
abilities, emergency tender availabilities, parent
tendedautomatic availabilities, and concurrent
availabilities. Work that is beyond the capacity of
the repair ships and tenders may be accomplished
by repair activities ashore. In addition to the type
of work requesti, the availability of funds and the
workload of available repair activities govern the
assignment of repair work that is beyond the
capacity of the ship’s force.

The placement and administration of
contracts for the repair or overhaul of naval ships
at private shipyards are functions of an Office of
the Supervisor of Shipbuilding (SUPSHIP) of the
naval district in which the shipyard is located.
2-8.4.2.1 Repair Ships and Tenders

In order to provide adequate facilities
for unusual repair requirements and to meet vary-
ing operational commitments, particularly of ships
deployed outside the continental United States,
the ship assignments to the various repair ac-
tivities afloat are flexible. The final assignment is
usually made by message, designating the activity
and the period and type of availability. These
assignments are made by either the fleet or type
commander.

Ships are scheduled for a regular
tender availability or an upkeep period alongside
repair ships or tenders at certain intervals of time
which vary with different types of ships. The
availability periods, which are usually planned far
in advance, depend upon the quarterly employ-
ment schedule of the ship concerned.

When a ship receives its employment
schedule, or is otherwise notified, it can begin to
prepare the necessary paperwork in advance of the
scheduled availability period. The requirement for
maintenance assistance (work request) is accom-
plished on the Ship’s Maintenance Action Form
(2-KILO) (OPNAV 4790-2 K).

The work requests, with the required
number of copies, are sent with a forwarding letter
to the type commander or an authorized represen-
tative. The staff officer handling material and
maintenance screens the work requests. Most of
the ship’s availability work list items are approved
and authorized. Also, the ship may have to furnish
more detailed information on certain work re-
quests. The amount of corrective action taken by
the reviewing staff officer will depend upon how
well the work requests are written and the extent
to which they follow established policies and pro
4
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cedures. Upon the completion of this screening,
the ship’s work requests are forwarded to the
repair ship or tender. This is done well in advance
of the assigned period of availability so that the
repair department personnel can schedule the
work and make any necessary preparations.
2-8.4.2.2 Ship Repair Facilities

Ship repair facilities (SRF) are located
outside the continental limits of the United States.
employ civilian personnel indigenous to the
country in which they are located, and are super-
vised by naval officers assisted by enlisted and
civil service personnel. An SRF has dry docks and
shops capable of accomplishing nearly all ship
repair work. Typical utilization includes voyage
repairs, restricted availabilities, and overhaul of
ships whose home ports are not in the area.

An SRF is a component of a fleet
activity or a shore-based naval activity which exer-
cises military area coordination. The mission of an
SRF is as follows:

a. Provide logistic support, includ-
ing drydocking, overhaul, repair, alteration, and
conversion of naval ships and service craft and
ships of other Government departments, as
assigned.

b. Perform voyage repairs and re-
lated work, including drydocking of naval ships.

c. Install and maintain shore-based
electronic equipment and provide technical
guidance to assigned naval activities.

d. Perform additional related func-
tions requested by competent authority.
2-8.4.2.3 Naval Shipyards

Naval shipyards are under the com-
mand of the Chief of Naval Material; primary sup-
port is provided by the Naval Ship Systems Com-
mand. Naval shipyards perform the following
tasks and functions:

a. Provide logistic support to activ-
ities and units of the active fleet of the U.S. Navy
and the naval shore establishment.

b. Perform authorized shipwork in
connection with the new construction, conversion,
overhaul, repair, alteration, activation, inactiva-
tion, and outfitting of naval ships and service
craft.

c. Design naval ships.
d. Operate as planning yards for

ship alterations and prepare allowance lists for
ships under construction and conversion.

e. Perform research, development,
test, and evaluation work as assigned.

f. Serve as primary and secondary
stock points for designated material controlled by
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systems commands and offices of the Navy
Department.

g. Provide accounting civil payroll,
public works, industrial relations, medical, dental,
berthing, messing, fire protection, security, and
other services to naval activities and other gover-
nmental agencies as assigned.

h. Perform work for other U.S.
Government departments, private parties, and
foreign governments, as directed by competent
authority.

A shop in a naval shipyard is as-
signed certain specific work, usually by trades,
and manned with specifically trained and qualified
personnel adept in the type of work assigned. The
shop usually performs its peculiar type of work for
the entire yard. Most of the shops are assigned to
the production department. All production depart-
ment shops are under the supervision of the pro
duction officer. Each shop group is under the con-
trol of a civilian group master.

A typical production department
shop group organization is shown in Figure 2-4.
Each shop is assigned a number and a name. Cer-
tain shops are not located in some shipyards; some
shops, however, are common to all shipyards. At
some shipyards, certain shops may be combined
with another shop.

To ensure that service is rendered to
the fleet more effectively, each ship in the active
fleet is assigned a home yard by the Chief of Naval
Operations. Two naval shipyards (one on the east
coast, and one on the west coast) are designated as
planning shipyards for each of the various ship
types. A home shipyard is the naval shipyard to
which a ship is usually assigned for regular
overhaul. The concept of home shipyards, with
regularity in repetition of overhauling and dealing
with the same ship, promotes a stability in rela-
tionships between the ship and the naval shipyard.
The yard forces gain a familiarity with the
material condition of the ship and with the ship’s
personnel; the ship’s force learns the physical
layout of the shipyard and its capabilities and
gains an acquaintance ship with key yard person-
nel.

Regularity in assignment of work per-
mits a better analysis and uniformity of workload.
Home shipyards maintain certain basic records on
assigned ships which serve as a continual source of
reference. Records are maintained on outstanding
job orders with the status of both physical comple-
tion and material deliveries. Finished plans and
allowance lists, consisting of hull, machinery,
navigation, and ordnance items, are filed and
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maintained current. Thus, for each item of work,
the time required for famiIiarization and investiga-
tion of details is held to a minimum, permitting
more time to be devoted to actual work accom-
plished.

As a further expansion on perma-
nency of relationship between ships and naval
shipyards, each class of ship has been assigned a
planning shipyard. A planning shipyard under-
takes the design work for the class of ship
assigned it and, when authorized, procures
material required by other overhauling yards for
the accomplishment of work affecting all the ships
of the class. It can readily be seen that with several
shipyards overhauling the same class of
destroyers on the east coast, an economy in the use
of design manpower is gained if this work is per-
formed in only one yard and the developed plans
supplied to the others.

2-9 CLASSES OF OVERHAUL WORK

Five classes of overhaul (A, B, C, D,
and E) define the type of overhaul work to be per-
formed, and should not be confused with the term
“regular overhaul.” A regular overhaul, as defined
earlier, is a scheduled availability for a ship during
which time needed maintenance is performed and
equipment improvements are made. The classes of
overhaul describe the type and scope of work
which is required of each equipment.
2-30
2-9.1 CLASS “A” OVERHAUL
A class “a” overhaul includes that

work which requires such overhaul, repairs, or
modifications (e.g., field changes, ORDALTS,
SPALTS, or SHIPALTS) as will sustain or
improve the operating and performance
characteristics of the system, sub-system or com-
ponent to meet its most recent design and
technical specifications. The end product should
be in a “like-new” condition in appearance, opera-
tion, and performance. All manufacturers’ and
technical manual performance standards and
specifications, unless superseded by proper
authority, will be met as will all technicaf
documentation. The repair activity will
demonstrate that the end product successfully
meets all performance criteria specified by the
governing specifications. Defining an overhaul as
Class “A” means that all actions required to meet
the definition are authorized. The definition is
applicable to all components, sub-systems and
systems whether machinery/electrical/hull, elec-
tronics or weapons, without regard to equipment
cost, size or complexity. Thus, a Class “A”
overhaul of a IO-horsepower motor is just as much
Class “A” as that of a radar set or a boiler;
although the demands on resources differ greatly.

2-9.2 CLASS “B” OVERHAUL
A Class “B” overhaul includes that

work which requires such overhaul or repairs as
ORIGINAL
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will restore the operating and performance
characteristics of a system, sub-system or compo-
nent to its “original” design and technical
specifications. If it is required to restore the
operating and performance characteristics of an
item to meet its service application, it must be so
specified and the performance criteria defined.
SHIPALTS, ORDALTS, SPALTS, field changes,
and other modifications, even if applicable, are not
to be accomplished unless specified by the
customer. Maintenance adjustment and calibra-
tion routines specified by the applicable instruc-
tion manual, unless superseded by authority, are
required. The repair activity will demonstrate that
the end product successfully meets all perfor-
mance criteria specified by the governing
specifications.

2-9.3 CLASS “C” OVERHAUL
A Class “C” overhaul includes repair

work on a system, sub-system or component
specified by the work request or that work
required to correct the particular deficient condi-
tions or malfunctions specified by the customer.
The repair activity must demonstrate that the
work requested has been accomplished or that the
conditionslmalfunctions described have been cor-
rected, but the repairing activity has no respon-
sibility for the repair or proper operation of the
associated components of the equipment or for the
operation of the systemlsub-system equipment as
a whole.

2-9.4 CLASS “D” OVERHAUL
A Class “D” overhaul includes that

work associated with the “open, inspect and
report” type of work request where the customer
cannot be specific about what is or may be wrong
with the item. This class of work is intended to be
diagnostic in nature and thus depending on the
type of equipment, may require various tests,
followed by inspection to assist in a complete
diagnosis. The repair activity will report findings,
recommendations and cost estimates to the
customer for authorization prior to any repair
work being accomplished. When requested by the
customer, minor repairs and adjustments may be
accomplished without prior authorization to the
extent specified.

2-9.5 CLASS “E” OVERHAUL
A Class “E” overhaul includes that

work required to incorporate all alterations and
modifications specified for a designated system,
sub-system, or component. The repair activity will
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demonstrate the successful checkout of the work
accomplished to assure compliance with the per-
formance standards established for the modifica-
tion only to the extent of the work performed.
When required by the customer, the repair activity
will conduct system tests to prove system
operability through affected interfaces. Repairs, if
any, are minor in nature.

2-1o ALTERATIONS TO SHIPS AND
EQUIPMENT

An alteration to a naval ship is
defined as any change in the hull, machinery,
equipment, or fittings that involves a change in
design, materials, number, location, or relationship
of the component parts of an assembly regardless
of whether it is undertaken separately from, iden-
tical to, or in conjunction with, repairs.

2-10.1 CATEGORIES OF ALTERATIONS
Alterations to navaJ ships, whether

they be promulgated as Ship Alterations
(S HIPALTS) or Ordnance Alterations
(ORDALTS) by the Naval Sea Systems Command
(NAVSEA), Special Project Alterations (SPALTS)
by the Project Offices of the systems commands or
as designated by the Chief of Naval Material, or as
any other systems command controlled alteration
or modification (except electronic equipment field
changes) are categorized by one of the following
three terms:
2-10.1.1 Military Alteration

A military alteration is one which
changes or improves the operational or military
characteristics of a ship.
2-10.1.2 Technical Alteration

A technical alteration is one which
does not affect the operational or military
characteristics of a ship. In general, technical
alterations concern matters of safety of personnel
and equipment and effectiveness of equipment per-
formance.
2-10.1.3 Alteration-Equivalent-to-Repair.

An alteration-equivalent-to-repair
(AER) is an alteration which meets one of the
following conditions:

a. The substitution, without change
in design, of different materials which have prior
approval of the cognizant systems command for
similar use and which are available from standard
stcwk.

b. The replacement of worn or
damaged parts, assemblies, or equipments requir-
ing renewal by those of later and more efficient
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design previously approved by the cognizant
systems command.

c. The strengthening of parts which
require repair or replacement in order to improve
reliability of the parts and of the unit, provided no
other change in design is involved.

d. Minor modifications involving no
significant changes in design or functioning of
equipment, but considered essential to eliminate
recurrence of unsatisfactory conditions.

2-10.2 AUTHORITY FOR THE
APPROVAL AND
AUTHORIZATION OF
ALTERATIONS
The word “approve” used in correc-

tion with an alteration indicates an action of
approval of a proposed change. Promulgation of an
approved alteration constitutes authority to
expend design resources to plan for the
accomplishment, but does not constitute authority
to procure material or accomplish the alteration.
The word “authorize” is used to signify permis-
sion to proceed with the installation and the grant-
ing of funds for a particular ship during a par-
ticular availability.

Al&rations affecting the military
characteristics of a ship (i.e., military alterations)
may be approved only by the Chief of Naval Opera-
tions who shall establish the priority for the
accomplishment of such alterations by the
systems commands concerned.

Alterations not affecting the military
characteristics of a ship (i.e., technical alterations)
may be approved and authorized for accomplish-
ment by the systems command concerned without
reference to the Chief of Naval Operations.

Alterations-equivalent-to-repairs
may be approved and authorized for accomplish-
ment by fleet type commanders to the extent that
such authority has been delegated to them by the
systems commands concerned.

2-10.3 UNAUTHORIZED
MODIFICATIONS
Alterations shall not be made unless

previously approved and authorized for accom-
plishment by competent authority or unless
accomplished for emergency purposes.
Unauthorized alterations to electronic equipment,
or to cabling and wiring which affect existing
systems or approved plans, must be reported to
NAVSEA and to any other applicable cognizance
systems command, upon their determination.
Appropriate action should then be taken to correct
2-32
them or to obtain approval for them. Annual
inspections and other inspections and tests per-
formed must be carried out with a view to reveal-
ing unauthorized alterations.

2-10.4 EMERGENCY ALTERATIONS
Alterations accomplished for

emergency purposes, where advance authorization
is impossible, must be reported to NAVSEA and
to other cognizance hardware systems commands
(if applicable) at the earliest practical time, and
authorization requested. (See Subsection 2-10.5
following.)

When circumstances warrant emer-
gency alterations, adequate consideration should
be given to the safety of personnel and equipment
and to the basic equipment performance require-
ments.

2-10.5 REQUESTING THE APPROVAL
OF NON-AUTHORIZED
ALTERATIONS
Requests for the approval of altera-

tions to the ship or ship’s equipment or systems
shall be forwarded to NAVSEA via the applicable
type commander (with an information copy to the
type commander of the opposite fleet.) The two
type commanders will then forward to NAVSEA
their recommendations concerning the proposed
(or emergency) alteration and a list of ships
affected.

2-10.6 SHIP ALTERATIONS
(SHIPALTS)
A ship alteration (SHIPALT) is an

alteration as defined in Subsection 2-10, Altera-
tions to Ships and Equipment, but which involves
material under the technical cognizance of
NAVSEA. Alterations which affect shipbome
systems and equipment under the technical
cognizance of other systems commands (e.g.,
ORDALTS, Air Alterations, and SPALTS) are 
SHIPALTS, but may require concurrent
SHIPALTS where system interface changes are
involved.

SHIPALTS are assigned categories
(or “Titles”) as follows:

a. Title “A” is assigned to altera-
tions required for certain ships under construction,
in which authorization is anticipated during the
obligation period under construction funds. Title
“A” SHIPALTS are authorized by NAVSEA.

b .  T i t le  “D” is assigned to
alterations-equivalent-to-repairs. Title “D’
SHIPALTS are authorized by type commanders.
ORIGINAL
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c. Title “F” is assigned to altera-
tions that are capable of being accomplished by
forces afloat and do not require Special Program
Material. (Special Program Material is that
material which is procured specifically to support
accomplishment of approved SHIPALTS and is
provided to the installing activity on a non-
reimburseable basis.) Title “F” SHIPALTS are
authorized by type commanders and no industrial
assistance is required.

d. Title “K” is assigned to all other
types of SHIPALTS authorized by NAVSEA.

2-10.7 ELECTRONIC EQUIPMENT
FIELD CHANGES
Alterations to electronic equipment

are issued as field changes in accordance with the
General Specification for Field Changes and Field
Change Kits, MIL-F-17655 (currently MIL-F-
17655C(NAVY), 4 February 1969). A field change
is any modification or alteration made to an elec-
tronic equipment after delivery to the government.
Recommendations for field changes may originate
from any of several sources including the fleet,
Naval shipyards, contractors, project managers,
and equipment engineers.

Field Changes are developed for the
purpose of improving performance, operational
characteristics, maintenance, reliability, ad
safety features of equipment. They may be of a
nature which require minor wiring or mechanical
changes to an item of equipment and consist only
of instructions for making the change. Other field
changes may be more extensive, requiring circuit
changes and the removal and/or substitution of
parts. The nature of each field change issued is
identified by a type and class designation opera-
tional category and an accomplishment priority.
2-10.7.1 Types of Field Chenges

Field Changes are designated as Type
I, Type II, Type III, or Type IV. These type
designations afford an abbreviated method of
indicating the material (including the publications
package) which is contained in the field change kit
andlor  furnished by the installing activity. The
publications package consists of the Electronic
Field Change Bulletin, and changes to technical
manuals, reference standards books, and other
NAVSEA/NAVELEX-suPPlied  equipment
manuals. Planned Maintenance System (PMS)
documentation, Allowance Parts List (APL)
documentation, or other documentation not con-
trolled by NAVSEA or NAVELEX are not in-
cluded in the publications package. Corrections
and revisions to these documents, as a result of
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field changes, will be issued by the activities which
have cognizance of them, Definition by type is as
follows:

a. Type 1. A Type I field change re-
quires parts, all of which are included in a kit. The
kit consists of a publications package, all parts,
materials, and special tools required to accomplish
the change to one equipment and to revise existing
equipment nameplates, publications, and charts.

b. Type Il. A Type 11 field change re-
quires parts, none of which are included with the
field change. The Type II field change may be
either a kit consisting of only the publications
package, or instructions which are published in the
Electronics Information Bulletin (EIB) or other
official instruction or letter. When published in the
EIB, complete instructions for accomplishing the
field change and for correcting related publications
are included. The parts, tooks, and test equipment
required to accomplish a Type II field change are
either standard shipboard items (e.g., wire, ter-
minal lugs, soldering irons, etc,)  or readily
available from stock supplies (e.g., repair parts
stucked for the equipment).

c. Type III. A Type III field change
requires parts, of which some, but not all, are in-
cluded in a kit. The kit consists of a publications
package and some of the parts, materials, and
special tools required to accomplish the field
change to one equipment and revise existing
equipment nameplates, publications, and charts.
The parts, tools, and test equipment not included
in the kit are either standard shipboard items (e.g.,
wire, terminal lugs, soldering irons, etc.) or readily
available from stock supplies (e.g., repair parts
stocked for the equipment).

d. Type IV. A Type IV field change
does not require parts or use of special tools. This
type of field change maybe either a kit consisting
of only the publications package, or instructions
which are published in the EIB or other official
instruction or letter. When published in the EIB,
complete instructions for accomplishing the field
change and for correcting related publications are
included.
2-10.7.2 Classes of Field Changes

There are three class designations (A,
B, and C) for field changes, one of which is as-
signed to each field change. They provide an
abbreviated method of indicating the funding and
installation responsibility. Definition by class is as
follows:

a. Class A. A Clsss A field change
designates that the field change is approved for
accomplishment by forces afloat or station person-
nel, and no installation funding is required.
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b. Class B. A Class B field change
requires fleet installation funding. Class B field
changes to shipboard equipment are approved for
accomplishment by Naval Shipyards, tenders, or
repair facilities under the conditions stated in the
field charige bulletin, when authorized by type
commanders. Class B field changes to equipment
at training activities are approved for accomplish-
ment and funded by the appropriate systems com-
mand. EXCEPT FOR CLASS B FIELD
CHANGES PRESENTLY UNDER PROCURE-
MENT, IN THE SUPPLY SYSTEM, OR IN THE
FLEET INSTALLATION PLANNING STAGE,
THIS TYPE OF FIELD CHANGE WILL NO
LONGER BE ISSUED.

c. Class C. A Class C field change
normally requires industrial assistance for in-
stallation and requires the appropriate systems
command installation funding.
2-10.7.3 Operational Categories of Field

Changes
Two operational categories are

assigned to field changes which describe the effect
of the change on the operating characteristics of
the equipment. These categories are: Operational
and Non-Operational. An Operational change
effects the military characteristics of the equip-
ment (e.g., a range increase of a radar, the addition
of electronic countermeasures equipment to a
radar, etc.). A Non-Operational change does not
effect the military characteristics of the equip-
ment. They concern matters of equipment mainte-
nance and reliability improvements, safety of per-
sonnel and equipment, and effectiveness of equip-
ment performance.
2-10.7.4 Accomplishment Priorities of

Field Changes
An accomplishment priority (i.e.,

Emergency, Urgent, or Routine) is assigned to
each field change to indicate the urgency of the
accomplishment.
2-10.7.4.1 Emergency
This priority is assigned to field changes for either
of the following reasons:

a. To effect a change in operational
characteristics which if not accomplished without
delay, may seriously compromise the national
security.

b. To correct a hazardous condition
which may result in fatal or serious injury to per-
sonnel, extensive damage, or destruction of equip-
ment.
2-10.7.4.2 Urgent
This priority is assigned to changes for the follow-
ing reasons:
2-34
a. To effect a change in operational
characteristics which if not accomplished
expeditiously, may seriously compromise the
mission effectiveness of deployed equipment.

b. To correct a potentially hazard-
ous condition which may result in serious injury to
personnel or in damage to equipment. A poten-
tially hazardous condition compromises safety and
embodies risk, but within reasonable limits, per-
mits continued use of the affected equipment, pro-
vided the operator has been informed of the hazard
and appropriate precautions have been defined
and distributed to the user.

c. To meet certain significant con-
tractual requirements.

d. To effect an interface chan
which if delayed, will cause a schedule slippage or
increased cost.

e. To effect through value engineer-
ing or other cost reduction efforts substantial life
cycle cost savings to the Government.

2-10.7.4.3 Routine
This priority is assigned to proposed changes
where “emergency” or “urgent” is not applicable.

2-10.7.5 Approval of Field Changes
Field changes to electronic equipment

are developed for the purpose of improving the
equipment’s performance and operational charac-
teristics and maintenance, reliability, and safety
features. Therefore, field changes are approved
only after it has been determined that the effort
and cost involved is warranted by the improved
results achieved. Approval of field changes is
given by the systems commands having cog-
nizance of the equipment to be modified. The
cognizant systems commands for shipboard elec-
tronic equipment are NAVSEA, and NAVELEX.

2-10.7.6 Authority for Accomplishing
Field Chenges
An approved field change is 

authority for accomplishment, but only on those
installations, systems, and equipments as
specified by the approving activity—the cognizant
systems command. The applicability of field
changes to specified installations, systems, and
equipments is presented in each Electronic Field
Change Bulletin andior  promulgated in advance by
publication in the EIB or, in special cases, by
letter or message from the cognizant systems com-
mand or project office.

Accomplishment of approved and
applicable field changes is mandatory when they
are available, and shall be performed at the earliest
ORIGINAL



GENERAL NAVSEA SEOOO-00-EIM-I(X) ADMINISTRATION

L

L

L

L

opportunity in accordance with the accomplish-
ment priorities assigned. (See Subsection 2-10.7.4,
Accomplishment Priorities of Field Changes.
2-10.7.7 Recording the Accomplishment

of Field Changes
The final procedure in the accom-

plishment of a field change is an important one,
and must be performed even if it was not included
in the field change bulletin. This procedure in-
cludes the following two steps:

a. Record the accomplishment of the
field change on the 4790.2K Form (3 M).

b. Stamp the field change number
(e.g., 4) on the Field Change Accomplishment Plate
attached to the equipment or unit of which the
field change bulletin is promulgated against. The
plate should belong to the equipment or unit
whose type designation matches, exactly, the type
designation (e.g., AN/SPS-10D) of the field change
bulletin (e.g., 4-AN/SPS-10D). If the equipment or
unit does not have a Field Change Accomplish-
ment Plate, put one on! They can be requisitioned
using stock number 010264 -LP-085-0000 in accor-
dance with Subsection 4-5, Requisitioning of
Cognizance “I” Material.
2-10.7.8 Reporting the Accomplishment

of Field Changes
The accomplishment of a field change

is considered complete only when the actions listed
below have been performed, at which time its
accomplishment must then be reported to certain
cognizant activities.

a. The field change has been installed
in the equipment in accordance with the field
change instructions, and installation accuracy and
completion has been verified.

b. The equipment has been tested for
proper operation in accordance with the field
change instructions, and proper operation has
been verified.

c. The field change number has been
stamped on the Field Change Accomplishment
Plate in accordance with subsection 2-10.7.7.2.

d. The field change must be reported
on the Ship’s Maintenance Action Form (2-KILO),
OPNAV Form 4790/2K, in accordance with
Volume 2 of the Ship’s 3-M Manual, OPNAVINST
4790.4.

2-11 REGULATOR OVERHAUL
PROCEDURES

All ships of the fleet are assigned
regular overhaul periods for maintenance and
improvement. These periods usually vary from 1
ORIGINAL 2-35
month for small ships to 3 months or more for the
larger ships. During the overhaul period, work per-
taining to repairing, docking, and altering ships is
performed by the shipyard force. The interval of
time between regular overhauls, varies from a year
to five years, the interval being the maximum
period consistent with keeping the ships in
fighting trim.

An analysis of the problems of
building, overhauling, or converting ships reveals
that for all three periods, the following factors play
essential roles:

a. The ship must be available for the
uninterrupted accomplishment of yard work. Ship
availabilities are explained in Subsection 2-8.4.1.

b. The contemplated work must be
decided upon, arranged in order of priority of
accomplishment, and actually authorized to be
performed.

c. Funds must be available in suffi-
cient amount to cover the cost of the work.

d. Material must be available.
e. Men to perform the work must be

available.

2-11.1 PROCEDURES PRECEDING
OVERHAUL
In order that the best use may be

made of the time and funds available for an
overhaul, planning for the repairs to be
accomplished during the overhaul must be done in
advance of the ship’s arrival at the repair activity.
Advance planning is required of both the ship and
the repair activity.

About 60 days prior to the data set
for entering the repair activity, the ship must
submit to the repair activity, via the type com-
mander a work list showing the repairs and altera-
tions to be accomplished during the overhaul. The
time for submitting the work list is designated by
the fleet and type commander and must be such as
to allow time for planning by the shipyard. The
Type Commander’s Administrative Manuals
should be consulted.

The type commander, upon receipt of
the work list, screens it for undesirable items and
allots funds to cover the items to be accomplished.
The approved list is then forwarded by the type
commander to the repair activity. Work lists are
submitted in two parts: (1) Naval shipyard work, and
(2) ship’s force work. In many cases, these lists con-
tain items which can and should be accomplished by
the technicians rather than yard personnel.
2-11.1.1 Work Requests

Ships submit work requests to ship-
yards, repair ships, and tenders in accordance with
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current directives of the cognizant type com-
mander. The Ship’s Maintenance Action Form
(2-KILO), OPNAV 4790-2K, is used to request
assistance from naval shipyards, repair ships, and
tenders. A copy of the work request becomes part
of a work booklet prepared by the repair activity.

The work request should be carefully
worded to enable the repair activity to conduct
advance planning and estimating. The request
should accurately describe existing conditions and
symptoms which can be used to analyze the fault
and determine the general extent of repair parts
and work required. Such generalities as “requires
complete overhaul” or “inspect and repair as
necessary” are insufficient for proper analysis.
Nameplate data and status, if known, of material
required for the repairs should be included in
appropriate spaces on the work request form.
Approved alterations equivalent to repairs except
those designated for accomplishment forces afloat,
are included in the work requests.

The commanding officer (or the com-
mmding officers representative) reviews and
approves each work request before it is forwarded
to the type commander. The heads of departments
submit their work requests (in the rough) to the
engineering officer, who must review them, ensure
that they are in proper form, and arrange them in a
tentative order of priority of accomplishment.
Next, the commanding officer and executive
officer meet with the heads of departments, and
resign the ship’s classification and priority
number to each work request according to the
overall relative importance of the work item.

The work requests are typed, signed
by the commanding officer (or the commanding
officer’s representative), and submitted to the type
commander (or other authority granting the funds)
for approval. The work requests for an overhaul
are accompanied by a work item list of work for
shipyard accomplishment, arranged in order of the
priority of work requested, and a work item list of
work for ship’s force accomplishment, arranged by
departments.

The type commander or the type com-
mander’s designated representative may modify
and approve or disapprove the work requests as
deemed necessary, depending upon the importance
of the work and the availability of the funds re-
quired. Following his screening action, the type
commander forwards the approved requests to the
appropriate repairing activity.
2-36
2-11.1.1.1 Review by Authority Allotting
Funds
Preliminary determination of the

nature and extent of the repair work to be perform-
ed on a ship during a regular overhaul is made by
the authority allotting the funds to cover the cost
of such work. This authority is usually the type
commander who is in a position to consider the
cost of your work requests in relation to the
number of overhauls that must be funded during
the fiscal year.
2-11.1.1.2 Review by Repair Activity

Upon receipt of a ship’s work
requests the naval shipyard or the Supervisor of
Shipbuilding (SUPSHIP) investigates the work re-
quested. If at this time, or during the course of the
overhaul, conditions develop which render it inad-
visable to do the work requested, the shipyard
commander or SUPSHIP so informs both the com-
manding officer of the ship and the authority allot-
ting the funds. If the scope of the work is greater
than that originally determined, the shipyard com-
mander or SUPSHIP may request additional
funds from the allotting authority.

When a work request is approved and
a job order is issued by the planning department of
the shipyard or SUPSHIP, they may not agree in
every detail. Modifications may be dictated by
funds or nonavailability of plans and materials. In
view of this, all job orders should be reviewed
when they are received from the yard. Any uncer-
tainties should be investigated so that the inten-
tion of the yard is known. .
2-11.1.2 Work to be Accomplished by

Ship’s Force
In addition to the work list forwarded

via appropriate channels to the shipyard, the com-
manding officer of the ship prepares a list of work
to be accomplished by the ship’s force during the
availability. Normally this list also is forwarded to
the shipyard commander to ensure proper schedul-
ing of all work to be accomplished.

During an overhaul period (and cer-
tain restricted availabilities) a portion of the repair
funds may be designated as an assist-ship’s force
fund. The fund, under the local control of the com-
manding officer, provides a means for ships
undergoing overhaul to obtain minor shipyard
assistance for accomplishing ship’s force work
which is beyond the technical capabilities of the
ship’s force. These jobs must be limited to those in
d

ORIGINAL



.— -----  . . . . -. -.-..-—- - —. ..-... —-... — ..-— — . . . . . ___

%0

L

L

which the ship’s force participates. Also, special
tools may be borrowed from the shipyard’s central
toolroom; these tools can increase the capability of
personnel and make jobs possible that could not
otherwise be accomplished.
2-11.1.3 Prearrival Inspection

A prearrival inspection is heId,
whenever possible, by appropriate personnel from
the shipyard (naval or private) to determine (1) if
available plans are applicable; (2) what design
services, specifications, or other changes are
necessary; (3) consonance between actual work
required and preliminary estimates. This inspec-
tion is followed by a prearrival conference with the
ship’s force officers and the type commander’s
representative.

At the prearrival inspection, the per-
sonnel of the planning department gain an overall
view of the work scheduled for accomplishment.
Such knowledge is valuable, for it permits them to
undertake necessary preliminary work. They
assemble plans and materials required for the
authorized work and, upon receipt of an approved
work request from the appropriate authority,
begin the prefabrication of needed materials.

2-11.2 PROCEDURES DURING
OVERHAUL
During an overhaul the ship con-

tinues to have responsibility for the items sched-
uled for repair. Such responsibility includes a final
review, jointly with repair activity personnel, of
the repairs requested and inspections of the
repairs during accomplishment and upon comple-
tion. The commanding officers of the ship and the
repair activity also have certain responsibilities to
each other, to the grantor of the availability, and
to the authority allotting the overhaul funds.

The ship superintendent is the liaison
between the ship and the naval shipyard, and coor-
dinates all authorized work on a ship during its
availability in the shipyard. During an overhaul
the ship superintendent will be in daily contact
with yard workers, civilian supervisors, and yard
and ship officer personnel.

Electronics work is under the tech-
nical cognizance of the electronics superintendent.
However, it is the responsibility of the ship
superintendent to see that such jobs are satisfac-
torily completed, and therefore close cooperation
with the specialists in the various phases is
required.
2-11.2.1 Arrival Conference

The first important step of the actual
overhaul is the arrival conference. When the ship
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arrives in the shipyard the ship superintendent
will notify the commanding officer of the time and
place of the arrival conference. New work is re-
viewed by the type commander and, if approved, is
taken by the planning department for incorpora-
tion in the work schedule. One important subject
at the arrival conference is the sequence in which
various jobs should be undertaken. Some, by their
very nature, shouki  be undertaken first. For exam-
ple, if a section of the ship’s interior is to be sand-
blasted, this would have to be completed before
other work in that area is begun.
2-11.2.2 Use of Shipyard Facilities by

Ship’s Force
In order to expedite the repairs and

improvements to be undertaken by the ship’s
force, the commanding officer of the repair activity
is responsible for seeing that, insofar as is prac-
ticable, the facilities of the shipyard are made
available to the ship’s crew.
2-11.2,3 Information Furnished the Ship

The commanding officer of the repair
activity is responsible for keeping the command-
ing officer of the ship appropriately informed of
the repair activity’s action on all items of work; the
costs thereof when determined; and the issue, clos-
ing, cancellation, or other changes in status, of job
orders affecting the ship.

By copy of official communication to
the authority allotting the funds or the grantor of
the availability, the commanding officer of the
repair activity informs the commanding officer of
the ship when work cannot be accomplished within
the funds allotted or witbin the time of the
assigned availability.

If repairs to an article of equipage
cannot be completed during the availability of the
ship and the article is required for military effi-
ciency or for the health and comfort of the crew,
the commanding officer of the repair activity so
advises the commanding officer of the ship in
order that the latter may have the article surveyed
and replaced.
2-11.2.4 Inspections

The commanding officer of the ship is
responsible for inspecting the work accomplished
by the repair activity for the ship. The command-
ing officer makes such inspections as may be
necessarv to determine that the work is satisfac-
tory, bo~h during its progress and when com-
pleted. To this end the commanding officer
appoints such additional ship’s inspectors as may
be necessary to assist and act as the commanding
officer’s representative. The commanding officer
and assistants confer frequently with the
appropriate officials of the repair activity.
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2-11.2.5 Weekly Conferences
The ship superintendent normaIIy

holds a weekly meeting attended by key ship’s
officers to discuss progress of the overhaul m-id
problems related to the work.

The shipyard Commander’s Confer-
ence is usually attended by the commanding
officers of ships in the yard. At this meeting the
shipyard commander invites each commanding
officer to speak of problems encountered.
2-11.2.6 Progress Report

During an overhaul period, the
department heads must submit weekly progress
reports to the commanding officer. These should
include ship’s force work as well as shipyard work.
In order to submit these reports, as well as to keep
themselves informed, ship’s supervisory personnel
must check on the status of work at all times. One
of the best methods of keeping track of the
numerous repair jobs is by means of a progress
chart which can be obtained through the Navy
Supply System. These charts have columns to
show the percentage of completion for each job
listed.
2-11.2.7 Unsatisfactory Work

In the event the commanding officer
of the ship considers unsatisfactory any work done
by the repair activity, and satisfactory adjustment
cannot be obtained locally, when the cir-
cumstances warrant it, the commanding officer
reports the facts directly to the Chief of Naval
Operations, with copies to the type commander,
the grantor of the availability, and the command-
ing officer of the repair activity. The commanding
officer of the repair activity then immediately sub-
mits his recommendations in the matter to the
Chief of Naval Operations.

2-11.3 PROCEDURES UPON
COMPLETION OF OVERHAUL
Completing an overhaul requires a

report on the completion status of all authorized
items, plans for the cancellation or later ac-
complishment of uncompleted work, and readying
the ship for its initial voyage after the overhaul.
2-11.3.1 Completion Report

Insofar as its material condition is
concerned, a ship leaving a repair activity upon
completion of its overhaul normally is ready for
war service.

Upon completion of the overhaul, the
commanding officer of the repair activity submits
to the authorities concerned a report showing the
completion status of each item of repair or altera-
tion. This report includes a list of all items which
were authorized but not undertaken.
2-36
2-11.3.2 Uncompleted Work
Except in unusual circumstances, job

orders for uncompleted repair work are closed or
canceled upon the ship’s departure from the repair
activity. Job orders for authorized alterations,
however, are held open until the work is later
completed or canceled by the systems command
concerned.

In case of the departure of the ship
when unfinished work is to be completed at
another activity, all outstanding job orders are
transferred to the latter activity together with all
pertinent information and such material as has
been assembled for the work.

ShouId work be desired later on job
orders which have been closed or canceled, new
requests must be made by the commanding officer
of the ship.
2-11.3.3 Preparation for Sea

Readying a ship for sea, including its
initial voyage after an overhaul, involves
meticulous planning, persistent work, and deter-
mined followup to make certain that necessary
actions or material are not omitted. The electronics
material officer (EMO) must see that the division
is in order and that allowances of equipment, tools,
and repair parts are on board and property stowed.
The reason for this is obvious, as negligence can
make the ship a liability during crucial action. The
EMO must impress the technicians and the
operators with the importance of reporting to
proper authority all defects, regardless of their
apparent insignificance. When the division is
reported ready for sea, or for getting underway,
the commanding officer assumes that each equip-
ment is in condition to give the performance re-
quired of it. The commanding officer can act accor-
dingly if advised of the exact condition of the
equipment on board, and to what extent the ship
can or cannot meet its commitments.

2-12 INSPECTIONS OF SHIPS AND
EQUIPMENT

Type commanders must ensure that
the ships under their command are informed of and
kept up to prescribed standards of maintenance
and readiness. These standards are found in
various directives stemming from fleet com-
manders, technical commands, and the Chief of
Naval Operations (CNO). These directives may be
in the form of regulations, letters, directives, or
manuals. Most of these sources get fleetwide
dissemination, but the material is so voluminous
that it is not readily effective except for detailed
reference. Consequently, type commanders issue
ORIGINAL



GENERAL NAVSEA SE~-00-EIM-l(Nl ADMINISTRATION

L

L

type instructions and type lettsrs in which perti-
nent material is quoted or summarized, thus reduc-
ing the general instructions to specific instruc-
tions peculiar to the type.

Not only must type commanders
issue data aa to the standards required for their
ships, they must also enforce these standards by
means of inspections. The number and kinds of
inspections are specified in Navy Regulations and
CNO directives. Three types of inspections are
mandatory–Administrative, Operational
Readiness, and Material. The scheduling of inspec-
tions is baaed upon the operating cycles of the
ships; that is, the periods between regularly
scheduled shipyard overhauls.

Inspections of ships and aircraft
squadrons are under the control of the fleet com-
manders who delegate this responsibility to the
type commanders. The commanders of task forces
or groups conduct, or direct the conduct of, such
inspections aa are recommended by the type com-
manders and submit to the latter the appropriate
reports. When requested, fleet training commands
assist the type commanders in the conduct of
administrative and operational readiness inspec-
tions. (Refer to Subsection 2-4.1.2), Shakedown
and Refresher Training.)

The grade a ship receives on an in-
spection is baaed upon the readiness of its person-
nel and material to carry out its missions.

OPNAVINST 5040.7 establishes ob-
jectives of, assigns responsibility for, and
prescribes procedures for conducting and report-
ing on the Naval Command Inspection Program.

2-12.1 ADMINISTRATIVE INSPECTION
An administrative inspection is an

inspection of all the administrative methods and
procedures normally employed by a ship to deter-
mine whether or not the ship is being administered
in an intelligent and efficient manner, and whether
the organization, methods, and procedures are
directed toward keeping the ship prepared to per-
form its wartime mission. At least one admin-
istrative inspection is conducted in each training
cycle and is divided into two categories, the ship as
a whole and each department.

2-12.2 OPERATIONAL READINESS
INSPECTION
An operational readiness inspection

(ORI) consists of a demonstration on the part of a
ship of its readiness and ability to perform the
operations which might be required during war.
Normally two such inspections are conducted dur-
ing a training cycle.
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As with administrative inspections,
the conduct of an operational readiness inspection
is the responsibility of the type commander who
normally requests the assistance of the fleet train-
ing command. The inspection includes a battle pro-
blem prepared, conducted, and observed as
specified by CNO in the publication, “Preparation,
Conduct and Analysis of a Battle Problem,
FXP3-2(B)”. In addition, other operational exer-
cises are prescribed by the type commander,
including gunnery, damage control, engineering,
CIC, communications, seamanship, and aviation.

The inspection is conducted under
way except for those portions which are tasks
normally conducted at anchor, or in getting under
way and coming to anchor. The inspection lasts for
a period of 24 hours during which the ship is rigged
for battle to the maximum extent possible. The
criteria for performance are (1) whether the ship aa
a whole can carry out its operational functions and
(2) whether the ship’s company is well trained and
competent in all phases of the evolutions.

2-12.3 MATERIAL INSPECTION
The purpose of a material inspection

is to determine the actual material condition of a
ship and its equipment in respect to ability to per-
form all functions for which the items were
separately and interrelatedly designed, and to
recommend repairs, alterations, changes, or
developments that will ensure the material
readiness of the ship to carry out the mission for
which it was designed. Material readiness implies
that the ship haa established routines for own
force inspections, tests, and preventive mainte-
nance; that there is effective utilization of facilities
for repair and preservation; and that outstanding
items of work have been correctly determined as
within the capacity of the ship’s force, repair
shipskenders,  or naval shipyards, respectively.

The scope of material inspections is
similar to that of inspections made by the Board of
Inspection and Survey (InSurv). Since an InSurv
inspection is required every 3 years, and since in
most cases the period between overhauls is 18
months, the scheduling of a material and an
InSurv inspection is alternated. One of the above
inspections should be conducted a minimum of 3
months prior to a shipyard overhaul.

2-12.4 INSURV INSPECTION
Every three years, a material inspec-

tion is conducted by the Board of Inspection and
Survey (INSURV) to determine the material
readiness of electronic equipments and systems
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and to establish work requests covering deficien-
cies. (See Article 2016-Navy Regulations.)
Whenever practical the INSURV inspection is
held in advance of the regular overhaul and in lieu
of the material inspection.

2-12.5 ARRIVAL INSPECTION
Arrival inspections for electronic

equipments and systems are conducted upon or
before the arrival of a ship for overhaul. This
inspection is authorized by the type commander
and includes the determination of the condition of
the equipment and system, and the preparation of
a list of the repairs required to ensure effective
electrical and mechanical operation.

2-12.6 POST OVERHAUL INSPECTION
Post overhaul inspections are for the

purpose of furnishing the commanding officer of a
ship a report on the condition, capabilities, and
limitations of electronic equipment and systems.
This inspection is normally made at a test and
calibration facility and shall include new installa-
tions of equipment and systems, and those
equipments and systems which were included in
overhaul job orders. (Refer to the Naval Ships’
Technical Manual, Chapter 094.)

2-13 MAINTENANCE REPORTS

Efficient administration requires
exact and current knowledge of all matters under
the cognizance of the administrator. In the case of
the electronics material officer, this includes
knowledge of the current operating status of all
electronic equipment and systems for which the
EMO has maintenance responsibility. It includes
maintaining g proper records and compiling and for-
warding to the applicable authority various
reports necessary to logistically support naval
electronic installations.

2-13.1 REPORTS PROGRAM
To increase the effectiveness of recur-

ring reports and to avoid duplication, a program
known as the Reports Program has been put into
effect. The major objectives of this program are:
(1) to develop effective new reports and reporting
procedures; (2) to improve existing reports and
related procedures in the light of current needs; (3)
to ensure economy in paperwork, man-hours, and
other costs by analyzing and simplifying reports
and reporting procedures; and (4) to eliminate and
prevent unnecessary of duplicate reporting.
2-40
The Reports Program is installed in
the various Naval commands, in the Marine Corps,
in each continental Naval district, and in selected
major field activities. Direct responsibility for the
program is vested in the Chief of Naval Opera-
tions. Periodically, the commands furnish this
office with current listings of their required recur-
ring reports. These listings are published in the
following documents.

a. Consolidated List of Recurnng
Reports Required by the Navy Department From
the Naval Shore Activities.

b. OPNAVINST 5214.1, Consol-
idated List of Recurring Reports Required by
Washington Navy Headquarters Organizations
from the Operating Forces of the Navy.

The foregoing instructions are revised
periodically to reflect changes made by the com-
mands and the Chief of Naval Operations in their
requirements for recurring reports. The commands
will furnish reports information to individuals and
other offices upon request.

The latest list should be used, as
applicable, by the operating forces and shore
activities to commre the reDorts reauired with
those actually being submit~d. To c~mply  with
existing directives and to ensure the elimination of
unnecessary reporting, any requests for reports
not listed in the instructions should be brought to
the attention of the office or command making the
request.

2-13.2 SURVEY REPORTS
A survey is the procedure required

when Navy property is lost, damaged or
destroyed, except in incoming shipments. The pur-
pose of a survey is to determine responsibility for
such property and to fix the actual loss to the
Government. To make a true determination, the
facts surrounding the loss or damage must be
thoroughly researched. The survey should not be
limited to verifying the statements of interested
parties, but should be broad enough to ensure that
the interests of the Government as well as the
rights of the individual(s) or Navy activities con-
cerned are fully protected. A thorough review of
the facts collected is required to prove or refute
statements of interested persons and is necessary
to place responsibility where it belongs. As an
EMO you will become involved with surveys in-
volving equipment for which you have cognizance
or involving equipment under the cognizance of
some other department.
ORIGINAL



GENERAL NAVSEA SE~-00-EIM-100

L

L

L

ADMINISTRATION

L

2-13.2.1 Expenditure of Material
Without Survey
Material will be expended without

survey on a Requisition and Invoice/Shipping
Document (DD Form 1149) or DOD Single Line
Item Release/Receipt Document (DD Form
1348-1), which will be annotated “Loss by survey”
and will indicate the circumstances of the loss or
darnages or the disposition authority, as ap-
plicable, under the following conditions:

a. Items determined to be scrap by
an inventory manager

b. Losses of liquid oxygen (LOX)
because of evaporation

c. Material cannibalized or other-
wise unaccounted for in an overhaul and repair
department

d. Residue of material cannibalized
in an overhaul and repair department considered
to have scrap value only

e. Samples of petroleum products
sent to a laboratory for examination and test and
not returned to stores

f. Medical material determined to be
defective by the Field Branch, Bureau of Medicine
and Surgery, and destruction of the material has
been directed; also potency-dated material on
which potency has expired and no additional ap-
proval or action is required by the Bureau of
Medicine and Surgery

g. Material lost in transit due to
enemy action

h. Discrepancies in material quan-
tities transferred to disposal, provided that the
value of the loss or shortage is less than $50.00 per
line item and does not involve sensitive items
2-13.2.2 Other Survey Exceptions

A survey research action is not
required when it is the opinion of the commanding
officer or a designated representative that
negligence is not indicated in the loss, damage or
destruction of government property; or that, for
reasons known to the commanding officer,
negligence or responsibility cannot be determined
and that research under those conditions would
constitute an unnecessary administrative burden.
Research action is not usually required when an in-
dividwd  accepts responsibility for loss, damage, or
destruction of government property. At the discre-
tion of the commanding officer or a designated
representative, investigative reports required by
other appropriate DOD component regulations
may be used in lieu of the research when:

a. There is no death or injury
ORIGINAL 2-41
b. The total property damage does
not exceed $200.00

c. There is no possible claim against
the Government
2-13.2.3 Government Property Lost,

Damaged, or Destroyed (GPLD)
Survey Certificate
(DD Form 20Wl
The Government Property Lost,

Damaged, or Destroyed (GPLD) Survey Cer-
tificate (DD Form 2090) is used if no personal
responsibility is evident. The DD Form 2090 will
normally be prepared by the person who conducted
further research. A copy of the DD Form is shown
in figure 2-5. Instructions for preparation,
distribution and approval levels of DD Form 2090
are contained in Chapter Five, Part A, Section III
of NAVSUP P-485 Afloat Supply Procedures.

2-13.2.4 Report of Survey (DD 200)
DD Form 200, Report of Survey,

should be used if personal responsibility is evident,
if the reviewing authority does not approve DD
2090, and if the commanding officer or higher
authority so directs. If further research develops
evidence of personal responsibility or criminal
wrongdoing, a Report of Survey should be used to
substantiate adjusting the stock record and pr~
vide relief from property accountability.

The criteria for performing further
research on unresolved discrepancies are:

a. Sensitive items, e.g., drugs,
precious metals-when any discrepancy occurs,
regardless of dollar value

b. Classified items regardless of
dollar value

c. Pilferable items–when discrep-
ancy is $500 or more

d. Any discrepancy when there is an
indication or suspicion of fraud, theft, or
negligence

e. Arms/Ammunition—mandatorv
for all personal arms, whether or not pecuniti
responsibility is admitted

f. Repetitive losses and the dollar
value of the adjustment equals or exceeds pro-
jected costs or report of investigation

g. Bulk petroleum—loss exceeding
stated allowance

h. Mandatory-Turn-in Repairable,
including items that have been invoiced and
shipped but not received.

i. Discrepancies over $50,000 (all
items)
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j. When requested by the account-
able officer

k, Shortage in receipts from fleet
issue ships when the value of the shortage is $100
or more per UNREP

1. Missing controlled equipage, in-
cluding items that have been invoiced and shipped
but not received; and all unserviceable controlled
equipage that is beyond economical repair except
chronometers

m. Presentation silver and other
valuable gifts missing or destroyed

Instructions for DD Form 200,
Report of Survey, preparation, distribution, and
approval levels are contained in NAVSUP P-485,
Afloat Supply Procedures, Chapter Five, Part A,
Section III.

2-13.3 3-M REPORTS

Reports required in the maintenance
and Material Management (3-M) System are
explained in Subsections 2-7.1.

2-13.4 REPORTING OF QUALITY
DEFICIENT MATERIALS
OBTAINED THROUGH THE
SUPPLY SYSTEM

The reporting procedures for quality
deficient Navy Stock Account (NSA) and
Appropriations Purchases Account (APA)
materials, including warranty period failures and
short life defects or failures, which are assigned to
the Naval Supply Systems Command (NAVSUP)
and are stored or used at Navy activities can be
found in NAVSUPINST 4440.120E. This instruc-
tion nornxdly applies to materials which have been
accepted into the supply system; however, in cases
of danger to Navy personnel, those procedures
may be applied to locally purchased non-standard
materials. Reports to defective inventory control
point (ICP) purchased non-standard material will
be sent to the Fleet Material Support Office
(FMSO) for forwarding to the cognizant technical
ICP for a determination of the need for, and extent
of, action to be taken. This also applies to quality
deficient items reported through the
ALERT/SAFE-ALERT portion of the Gover-
nment Industqy  Date Exchange Program (GIDEP)
which will be forwarded by FMSO, if appropriate,
to the cognizant item managedinventory control
point for corrective action. In addition, this applies
to quality deficient items discovered during
2-42
Government acceptance inspection at the receiv-
ing activity which will be reported in accordance
NAVSEAINST 4855.7 and NAVMATINST
4355.73.
2-13.4.1 Quality Deficient Material

Reports (QDRs)
Quality Deficient Reports (QDRs) SF

368, are used for reporting material not suitable
for its intended use due to a deficiency in design,
material, or procurement. These deficiencies can
include chemical, electrical, functional or physical
discrepancies noted in material, attributable to
nonconformance to contractual or specification
requirements. Also, it may include deficiencies
attributable to ambiguous, improper, incorrect or
omitted contractual requirements, including the
procurement document or its referenced
documents, that describe the technical require-
ments of the material. For more complete
information refer to NAVSUPINST 4440.120E.

The following discrepancies are not to
be reported via a QDR:

a. Discrepancies in preservation,
packing, packaging, and marking.

b. Discrepancies in shipments at-
tributable to or the responsibility of shipping
activities such as shortages, unacceptable over-
shipments, unacceptable substitutes, material
shipped in error, unacceptable duplicate
shipments and shipment of the wrong item, and
missing or improperly prepared supply documen-
tation. Also included are shelf-life items which
were overage at time of issue or were issued with
insufficient shelf life remaining.

c. Transportation type discrepan-
cies in shipments received by a military installa-
tion or activity from any source, via all modes of
transportation.

These discrepancies will be reported
in accordance with NAVMATINST 4355.73 or
NAVSUPINST 461 O.33B.

2-13.5 ADDITIONAL REPORTS
Type commanders and other

authorities may require reports in addition to
those required by the Navy Department. Instruc-
tions concerning such reports may be promulgated
via letter, message, or other official means. The
electronics material officer therefore must examine
all official correspondence regarding electronics
received in order to keep abreast of current
instructions. Additional requirements for reports
are contained in Chapter 090 of the Naval Ships’
Technical Manual.
ORIGINAL
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Figure 2-5. Sample DD Form 2090, GPLD (Government Property Lost or Damaged) Survey Certificate.
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2-14 TECHNICAL AND
MAINTENANCE, OVERHAUL
AND REPAIR STANDARDS
(TRS)

The Chief of Naval Material estab-
lished the TRS program and requires that all new
weapon-system and equipment acquisition pro
grams provide for the development and publica-
tion of TRSS as a specific part of the documenta-
tion provided by the Integrated Logistic Support
(ILS) effort.

NAVSEA implemented the TRS pro
gram for surface warfare systems and for sub-
marine non-nuclear systems, equipment, and
components.

TRSS were developed to provide stan-
dard requirements for the intermediate and depot
level support of NAVSEA systems and equipment
requiring overhaul or repair procedures that are
not addressed in an approved NAVSEA technical
manual. Information, procedures, and data
developed for TRSS complement data published in
corresponding technical manuals.

TRSS are to be used as a non-
deviation standard in all appropriate cases where
class B overhaul of NAVSEA*ognizant  equip-
ment is specified. (Reference NAVSEAINST
4160.2)

In addition to defining equipment
repair standards, TRSS are important in standard-
izing estimates and improving overhaul com-
munications and planning. TRS acceptance
criteria and TRS shop test requirements are the
sole acceptance or rejection standards used by
overhaul, repair, and conversion activities for
overhaul, repair, and restoration work authorized
by the cognizant activity. No deviation from a cer-
tified TRS is allowable under Class B overhaul pro-
cedures unless a specific waiver is granted by
NAVSEA or by the delegated authority of a
NAVSEA field activity.

A NAVMAT standard Technical
Manual Identification Number (TMIN) is assigned
to each TRS, change, or revision.

A central NAVSEA library and
archive for all NAVSEA TRSS was established by
SEA 05L3 and is maintained by the Naval Sea
Data Support Activity (NSDSA). The NSDSA
compiles, consolidates, revises, and publishes a
semiannual computer listing of TRSS, distributed
as NAVSEA publication TOO IO-AA- IDX-
000/TRS.
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2-15 SHIP EQUIPMENT
CONFIGURATION
ACCOUNTING SYSTEM
(SECAS)

The ability to accurately define the
configuration of a ship and its systems is a critical
factor in maintaining proper shipboard support.
The Ship Equipment Configuration Accounting
System (SECAS) was established to provide a
single, standard source of accurate ship configura-
tion data, and reduce Fleet reporting to a single
requirement. The objectives of SECAS are as
follows:

a. Collect, maintain and report the
current configuration status of ships (i.e., the
status of shipboard systemslequipment, including
all changes to the systems/equipment);

b. Operate as a management infor-
mation system to provide current shipboard
systendequipment configuration data tA all Navy
planners and managers to perform their functions
relating to ship life cycle management; and

c. Provide the standards, require-
ments and policies for the collection, maintenance,
and reporting of projected/actual ship configura-
tion data prior to and during availabilities for
generation of logistic support.

SECAS is an important part of the
overall system for Fleet logistic and maintenance
support. As the central, integrated source of ship
configuration data, SECAS has the capability to
eliminate the data inconsistencies common to
independent systems. SECAS provides the ac-
curate and current ship configuration data
necessary for life cycle management of logistic and
maintenance support for the ship.

2-15.1 ORGANIZATION
RESPONSIBILITIES
The following responsibilities have

been assigned for SECAS:
a Naval Sea Systems Command.

The Commander, Naval Sea Systems Command
(NAVSEASYSCOM) has been designated as the
Naval Material Command coordinating authority
for SECAS.

b. Naval Sea Support Center
Detachments (NAVSEACEN DETs). The field
offices of the NAVSEASYSCOM. NAVSEACEN
DETs (Atlantic and Pacific), execute the majority
of NAVSEA’S SECAS operational functions.
Maintenance of the SECAS data base by the
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NAVSEACEN DETs includes update of the cen-
tral file through onsite total ship validations
performed by the NAVSEACEN DETs and the
processing of configuration change information
submitted by Ship”s Force personnel to the
NAVSEACEN DETs during the ship’s operating
period. NAVSEACEN DETs also provides
technical expertise in the accurate maintenance of
the configuration data in the WSF.

c. Naval Supply Systems Command.
The Commander, Naval Supply Systems Com-
mand (NAVSUPSYSCOM) has been designated
by the Chief of Naval Material (CHNAVMAT) to
provide a central repository for the SECAS data.
This central repository is the Weapon Systems
File (WSF) located at the Navy Ships Parts
Control Center (SPCC), Mechanicsburg, PA. The
WSF contains the total ship configuration status,
(i.e., HM&E, Electronics and Ordnance). As the
central ship configuration status file, the WSF pro-
duces all configuration status reports provided to
users. It is also the file from which the COSAL is
produced; therefore, it also contains data concer-
ning supply support. Consequently, the accuracy of
the WSF directly impacts the accuracy of the
COSAL, as well as, all other documents that
depend on the WSF configuration status products.

d. FIeet and Type Commander. The
Type Commanders (TYCOMS), under the direction
of the Fleet Commanders, have primary respon-
sibility for the support and utilization of SECAS
in the Fleet.

e. Ship’s Force. Each ship is respon-
sible for the accurate maintenance of its own con-
figuration status in SECAS. To achieve this,
Ship’s Force is responsible for:

(1) Reporting all configuration
changes as they occur;

(2) Reviewing NAVSEACEN
DET feedback on configuration change forms.
Errors listed in the feedback shall be corrected
promptly;

(3) Responding to NAVSEACEN
DET questions on configuration change forms;
and

(4) Providing assistance and sup-
port to SECAS Validation Teams during the per-
formance of a validation on the ship.

2-15.2 SECAS PROGRAM MANUAL
The SECAS Program Manual con-

sists of eight separate volumes, each a stand-alone
document tailored to specific areas of interest or
functions within the SECAS Program. Ships will
be required to utilize only one volume, NAVSEA
2-45
T0752-AA-MAN-0401 SECAS; which addresses
the SECAS Program and the operation thereof, as
it affects the individual ship. d

This volume has been written for
both supervisory and working level personnel. It
provides step-by-step instructions, including
detailed illustrations of the various forms and
reports involved.

2-15,3 SECAS CONFIGURATION DATA
SECAS is a key ingredient in the

overall fleet logistic and maintenance support pr~
gram. Ship configuration data available from
SECAS is the basic element used by shore
activities to determine the types and degree of
logistic and maintenance support required by a 4
ship for its complex systems/equipment. Accurate
and current ship configuration data is necessary
for the onboard availability of all applicable
technical manuals, repair parts, and other logistic
support to perform required maintenance and
repair actions. SECAS provides ship configuration
data to, and interacts with, the other elements of
the overall systems. Through this interaction, and
as the central, integrated source of ship configura-
tion status data, SECAS directly impacts:

a. Onboard repair part support to
installed/in-use equipment and, therefore, COSAL
accuracy and comprehensiveness;

b. Planned Maintenance System
(PMS) and technical manual [TM) support;

c. Ships Portable Electronic Test
Equipment Requirements List (SPETERL);

d. Budget planning;
e. Maintenance and overhaul plan-

ning;
f. Operational planning; and
g. Special improvement and interest

programs.
The individual ship is the ultimate recipient of the
enhanced logistic and maintenance support that
SECAS makes possible.

The individual ship is also the prime 
contributor to the maintenance of SECAS; and,
therefore, it is in great part a master of its own
logistic and maintenance support destiny. Ship’s
Force personnel contribute significantly to the
success of a SECAS validation through the
assistance they provide to Validation Teams. By
reporting configuration changes during operating
periods, Ship’s Force personnel ensure that the
WSF continuously reflects accurate and current
ship configuration status data. Only through such
dedicated involvement by the ship can the validity
of the configuration data base be ensured. d
ORIGINAL
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2-15.3.1

even more

CONFIGURATION CHANGE
REPORTING
Configuration change reporting is

crucial to the success of the SECAS
Program than is the validation effort. Proper
reporting of configuration changes is the primary
method of maintaining an accurate, up-t~date  con-
figuration data file.

A central configuration file without
an adequate and efficient means for update,
as changes occur, results in a stagnant file with
little useful purpose. The configuration change
reporting system haa been designed to accomplish
this updating requirement.

A configuration change occurs when-
ever any system, equipment, component or unit is
installed, removed, modified, or relocated. The
accomplishment of any action prescribed by an
alteration directive (e.g., Ordnance Alteration
(ORDALT), Ship Alteration (SHIPALT), Field
Change (FC), Engineering Change, etc.) that
results in a configuration change.

Incident to the review of a SECAS
report an error or omission in the configuration
data for an equipment may be detected in the
ship’s COSAL (including Indexes), or any other
such document baaed on the ship’s configuration
file. Such errors and omissions must immediately
be corrected if the ship is to be provided proper
logistic and maintenance support for the appli-
cable equipment.

A single form (OPNAV Form
4790/CK) provides all the required configuration
change data. This form significantly reduces the
Fleet workload in the reporting of configuration
changes and obtaining logistics support. For
example, a separate Ship’s Maintenance Action
Form (OPNAV 4790/2K) is no longer appropriate
to report the accomplishment of a maintenance
action that results in a configuration change.
Separate Planned Maintenance System Feedback
Reports (OPNAV 4790/7Bs), Technical Manual
Deficiency/Evaluation Reports (NAVSEA 5600/2s)
and Configuration Change Reports (NAVSUP
122001s) are no longer to be used ti obtain updated
PMS, technical manual and supply support, respec-
tively, incident to a configuration change. However,
it should be noted that the OPNAV Forms 4790/2K,
4790/7B, NAVSUP Form 1220-2 and NAVSEA
Form 5600/2 are still used for other technical actions.

Only that data that is available on the
ship has to be reported; data that is available in the
shore systems, (i.e., SCAT), does not have to be
reported.
ORIGINAL 2-47
The importance of reporting configura-
tion changes cannot be overemphasized. The quality
and currency of information recorded in the data
base directly determines the quality of support to the
Fleet. If configuration changes am not reported, vital
support elemente such as repair parta, Technical
Manuals, PMS requirements and related allowance
documente will not be on hand when needed.
Without such support, the material readiness of a
ship is adversely affected. Furthermore, the Naval
Manpower and Material Analysis Center (NAV-
MAC) requires reliable configuration information
upon which to base personnel and training require
ment. Considering their impact on shipboard support
systems, all configuration changes must be as
promptly and accurately reported as possible.
Therefore, the responsibility for identifying and
documenting configuration changes must rest at@
levels of the ship’s internal command, from the Com-
manding Officer on down.

2-15.4 SECAS VALIDATIONS
The SECAS validation updates the

ship’s configuration baseline in the Weapon Systems
File (WSF) through visual inspection, Configuration
data existing in the WSF is periodically verified
against the actual configuration of onboard
systems/equipment. Since logistic (e.g., the Coor-
dinated Shipboard Allowance List (COSAL)) and
maintenance support for the ship is based upon con-
figuration data in the WSF, validations are con-
ducted to ensure that the WSF contains current and
accurate data for all onboard systernslequipment. A
shipboard validation is currently performed prior to
an overhaul to provide an accurate configuration
baseline for overhaul planning.

Validation is a systematic method of
verifying or recording the configuration of the ship
through onsite, detailed visual inspection of systems,
equipment, and components (to the lowest unit level);
precisely locating the identified items; verifying
accomplishment of specific equipment alterations
(e.g., Field Changes (FC), SHIPALTS, ORDALTS)
and confirmm. g or documenting descriptive, charac-
teristic information for verification and entry l-o the
SECAS data base. The ship validation includes
HM&E, ORD and ELEX systems and equipments
as follows:

a Hull, Mechanical and Electrical
(HM&E) Validations. The onsite verification of
selected hull, mechanical and electrical systems and
equipment including any special purpose test equip
ment not covered in ELEX or ORD validations;
.
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b. Ordnance (ORD) Validations. The
onsite verification of nonexpendable ordnance and
related fire control systems and equipment, including
associated ordnance electronic equipment, ordnance
special purpose test equipment and applicable
Ordnance Alteration (ORDALT) status: and

c. Electronics (ELEX)”  Validation.
The onsite verification of electronics swtems and
equipment (less ordnance electronics); general and
special purpose electronic test equipment; and
equipment alteration status such as applicable
field change, crypto equipment modification and
engineering change.
2-15.4.1 TYPES OF VALIDATION

Full Team Validation, Directed Valid-
ation and Self-Help Validation are the descriptive
titles assigned to the three methods of validation
which may be employed in the SECAS Program.
Although the same functions occur in each type of
validation, the source of personnel for their
accomplishment varies. The three types are as
follows:

a FULL TEAM VALIDATION. Full
Team Validations are managed by a NAVSEACEN
DET Representative and are accomplished by a
trained Validation Team consisting of
NAVSEACEN DET and Validation Agent
members. Assistance by Ship’s Force personnel
during the validation will be limited to open-
ing/operating equipment and providing access to
spaces and/or equipment located in security or haz-
ardous areas; and to provision of necessary escort
service, technical documentation, and other support
efforts. To ensure that the validation is completed in
a timely manner, it is essential that assigned Ship’s
Force personnel provide dedicated assistance, as
requested, until released by the NAVSEACEN DET
Representative.

b. DIRECTED VALIDATION.
Directed Validations are conducted by Ship’s Valida-
tion Teams under the direction of SECA%mined
validat.ors providwl  by the Validation Agent and
directed by a NAVSEACEN DET Representative.
Depending on the availability of SECAS validation
personnel and level of validation effort, the ratio of
NAVSEACEN DET validators to ship’s validators
will range from 1:1 to 1:4. The applicable ratios of
personnel required and work centers involved will be
determined by systemlequipmentlcomponent
population and the validation time frame. Each
member of the Ship’s Validation Team, as directed
by the Ship’s Liaison Officer, will wport  to the
NAVSEACEN DET validator  to whom he is as-
signed. It is essential that the assigned Ship’s
2-48
Validation Team be dedicated to the validation effort
until completion of individual assignments and
release by the NAVSEACEN DET Representative.

c. SELF-HELP VALIDATION. Self-
Help Validations are conducted by Ship’s Force per-
sonnel under the direction of a Ship’s Validation Con-
trol Officer designated by the CO. A NAVSEACEN
DET Representative will review the validation aids
and other materials required for accomplishing the
validation and ensure their delivery tQ the ship
requesting the validation. Dependent upon availabili-
ty of NAVSEACEN DET manpower resources,
NAVSEACEN DET will provide one or more person-
neI to act as the NAVSEACEN DET Representative
and provide procedural training and guidance to the
Ship’s Validation Team. The NAVSEACEN DET
Representative may personally deliver the validation
package and, prior to commencement of the valida-
tion, give a presentation to the Validation Control
Officer and Validation Team describing validation
procedures and techniques. Completion of the valida-
tion within the required time, and return of the com-
pleted validation package to the applicable
NAVSEACEN DET by the date specified, are the
nxqxmsibility  of the ship’s CO.
2-15.4.2 VALIDATION SCHEDULE

The NAVSEACEN DETs are responsi-
ble for coordinating with the appropriate Type Com-
manders and the ships to establish ship validation
schedules. The current objective is to conduct a
validation 15-21 months prior to the start of overhaul
(sOH) to allow timely input of configuration change
data tm the WSF. This will ensure that updated con-
figuration accounting status data is available to all
activities involved in the overhaul process in suffi-
cient time (not later than 12 months prior to the
SOH) to provide accurate configuration data support
for overhaul and logistic plarming efforts. Attain-
ment of this scheduling objective is a critical factor in
establishing adequate post-overhaul logistic support
of the ship.
2-15.4.3 PRE-VALIDATION

Prior to performance of the validation,
Ship’s Force persomel  shall assist in the preparation
efforts by:

a. Coordinating with the Validation
Scheduler tQ deterrnine the schedule for performance;

b. Identifying Ship’s Force personnel
ti assist in the validation on a dedicatd  basis.
Although the number and types of personnel
required will vary with the type of validation being
performed, the following will always be required:

(1) Liaison Officer, to be the single
point of contact for the ship,
ORIGINAL
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(2) Certifying Officer, who may be
the same individual as the Liaison Officer, to review
and approve for the ship, all proposed “deletes” for
which there is no replacement equipment;

c. Designating working space for use
by the Validation Team;

d. Providing to the Validation Team
all configuration change forms (CCF) for which
NAVSEACEN DET response has not been received,
or which have not been included in previous SECAS
reports; and

e. Participating in the F%Validation
briefing which outlines the validation process,
ensures common understanding of all elements by all
participants, and provides or schedules any required
training of the Ship’s Force personnel.
2-15.4.3.1 SECAS VALIDATION TEAM

The SECAS Validation Team is made
up of technical specialists who have been trained and
are experienced in configuration validations on cer-
tain broad categories of shipboard equipments. The
accuracy of the validation of the systemslequipments
is based on this technical expertise, not merely the
rwading and recording of nameplate data. The
validators also utilize technical data which allows
them to assess the true configuration of the onboard
equipments. For example, for each Equipment
Alteration validated, a “Key Checkpoint Sheet” is
used to deterrnine the status of the Equipment
Alteration accomplishment. This data is important
because the installation of a certain Equipment
Alteration may result in a change to the Type
Designation of the Equipment on which it has been
installed. In some cases, the nameplate on the equip-
ment has not been updated to reflect this situation.
2-15.4.3.2 SHIP’S FORCE

RESPONSIBILITIES
During the actual performance of the

validation, Ship’s Force persormel will contribute to
the efforts by:

a Providing tQ the Validation Team,
upon their arrival, a copy of the ship’s most recent
Metrology Automated System for Uniform Recall
and Reporting (MEASURE) inventory and a list of
all equipment “off-ship” (e.g., being repaired at a
tender, being calibratd  at a cal lab);

b. Providing any requested technical
documentation;

c. Providing escort services, access to
spaces and/or equipment located in security or
hazadous areas, operation of equipment, opening of
equipment for Equipment Alteration status verifica-
tion;
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d. Providing tQ the Validation Team
all CCFS prepared during the validation (Note: The
ship will continue tQ forward a copy of each to the
3-M System);

e. Providing ship’s existing configura-
tion data as requested, for equipments that cannot be
validated for some reason; i.e., equipment operating,
spaces secured, safety hazard, etc.;

f. Alerting the Validation Team of
any equipment that they observe within a space that
has been validated without a SECAS validation
marker. This procedure is particularly necessary to
assure validation of portable equipment, such as test
equipment, that may be moved during the valida-
tion. Any equipment that is stQred in a location that
the validation team would not normally validate,
should also be brought to the attention of the team.

Occasionally, it may be impossible to
validate equipment which is operating (on-line), off-
ship for repair, temporarily inaccessible, etc. Forms
todocument the validation of such equipment may
be left onboard tQ be completed by Ship’s Force per-
sonnel and returned ti the NAVSEACEN DET
within 30 days.
2-15.4.4 POST-VALIDATION

Upon conclusion of the validation, the
NAVSEACEN DET Representative will conduct
a briefing to apprise the ship of the preliminary
results of the validation. Subsequent to the valida-
tion, the ship will also receive official notification
of all equipment “adds” (equipment onboard but
not in the existing configuration file) or “deletes”
(equipment in the existing configuration file but
not found onboard by the Validation Team and for
which no replacement can be found). Action should
be taken by the ship to obtain immediate repair
part support for each “add.” Procedures for doing
so are provided in the COSAL Use and
Maintenance Manual (SPCCINST 4441.170),
Chapter 5 and additionally, for ships only, in the
Afloat Supply Procedures (NAVSUP Pub 485)
paragraph 2104, and Chapter 4. It is n~t necessary
for the ship to submit CCFS for these changes. The
existing ship’s COSAL, annotated in accordance
with these procedures, will be used until an up-
dated COSAL is received from SPCC approximate-
ly four months after the overhaul. The Certifying
Officer, in conjunction with the appropriate
Department Head, will be allowed thirty days to
officially comment to the NAVSEACEN DET on
equipment “deletes.” Within approximately ten
days, a letter will be forwarded to the ship with the
copies of validation aids for all “adds” and
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“deletes” (without replacement). The ship is re-
quested to review these items and certify their ac-
curacy or update the “valaids” with the correct in-
formation and respond to the NAVSEACEN DET.
In this way, the ship maintains control over its
configuration status file.

2-15.5 SECAS REPORTS
An explanation of the standard sum-

mary and informational SECAS reports prepared
for the use of commands throughout the Navy can
be found in NAVSEA TO 752-AA-MAN-
o40/sEcAs.
2-15.5.1 USES OF SECAS REPORTS

As the documents which provide the
configuration of the ship, the SECAS reports
should be used for various purposes. All systemsl
equipments identified in SECAS reports as on-
board ship should be reflected in the Coordinated
Shipboard Allowance List (COSAL), the Ships Por-
table Electronic Test Equipment Requirements
List (SPETERL), the Publications Allowance List
(PAL), and the Maintenance Index Page (MIP)  In-
dex. Each systemlequipment should be adequately
supported by ships personnel with the proper ex-
pertise to operate and maintain the equipment.
2-15.5.1.1 COSAL

All systems/equipments requiring
supply support must be included in the COSAL. It
is equally important that the COSAL no longer
supports systems/equipment which have been
removed from the ship. The COSAL is a dynamic
document that must be continuously updated by
the ship to reflect changing configuration of on-
board equipment. Errors in data contained in the
WSF will result in errors in the COSAL and other
logistic support. These can be detected and cor-
rected at the shipboard level and are the respom
sibility of both technical and supply personnel. To
ensure that the ship’s COSAL reflects the ship’s
configuration, a determination is made that the
systernlequipment configuration data common to
both the COSAL and the reports are the same. It
should be noted that configuration records con-
tained in SCAS reports are not always included in
the COSAL and vice versa. Examples of incon-
sistencies that may occur when comparing COSAL
to the SECAS report are:

a. Some electronics equipment will
be identified in the WSF by a series of ten nines
(9s) in the APL field. SECAS reports will include
these items with 9s, whereas the COSAL will n@
include these items. When the 9s are in the APL
field, it is because the equipment was not
mechanically matched to an APL/RIC. The items
2-50
with 9s require manual research by SPCC
technical personnel to assign the proper APL/RIC
or develop a new APL for the item. The COSAL
only contains items with an APL/RIC assigned.

b. Both the COSAL and SECAS
reports will include “Supply Support Only” (SS0)
configuration records. However, SS0 items are
“non-hardware.” Therefore, there will be no actual
onboard equipment against which the configura-
tion data in the COSAL/SECAS reports can be
verified. The SECAS report will identify these
items with an “L” or “M” Installation Status
Code.

c. Unaccomplished Field Changes
(FCS) will be reflected in SECAS reports, but not in
the COSAL.

d. HM&E equipment onboard
not be in either the SECAS reports or the COSAL,
if no APL/RIC has been assigned by SPCC.

e. Occasionally, equipments are
changed from one type of support to another, i.e.,
HM&E to Electronics, or vice versa. Therefore, if
an equipment is not found in one section of the
COSAL, it may be found in another section.

f. The CNO has directed that the use
of Manufacturer’s Designating Symbols (MDS),
i.e., CAQI, be discontinued in favor of the Federal
Supply Code for Manufacturers (FSCM).
Therefore, equipment nameplates may include an
MDS, but SECAS reports and the COSAL may
not contain them. To differentiate between model
numbers that appear the same, the FSCM must be
identified. FSCMS for commercial equipment are
listed in Index C of the COSAL. During the transi-
tion period, the MDS may continue to appear in
the nomenclature fields of SECAS reports and the
COSAL. It is not necessary for the ship to take
any corrective action in this situation.
2-15,5.1.2 SPETERL

All electronics general purpose test
equipment requirements are listed in the
SPETERL and are based on the prime equipments
contained in the WSF. Therefore, an error in the
WSF prime equipment configuration data can
adversely affect the test equipment allowance. In
addition, test equipment is maintained in the
WSF. Inaccuracies in the test equipment con-
figuration will impact excesses and deficiencies of
test equipment based on the allowance for the
ship. The test equipment should therefore be
verified as accurate in the SECAS reports (502.lB
and 502.lC) by matching SCAT codes.
2-15.5.1.3 PAL

Each onboard equipment should have
an applicable Technical Manual (TM) available;
ORIGINAL
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therefore, the PAL should include the necessary
TMs for each equipment in the SECAS reports.
2-15.5.1.4 MIPs

Each equipmentlsystem onboard
should also be covered by a MIP for performance
of planned maintenance, if applicable.
2-15.5.2 REFERENCE DOCUMENT

SECAS reports are ready reference
documents for:

a. Identification elements such as
EIC, APL/AEL, equipment nomenclature, etc.,
which serve to simplify generation of future
OPNAV Form 4790/CK, 4790/2K and other
reports requiring configuration data;

b. Shipboard training aids and
reference documents for the orientation of new
ship’s personnel;

c. Determination of equipment
alteration status (those requiring installation as
well as those previously installed);

d. Comparison with the ship’s
Metrology Automated System for Uniform Recall
and Reporting (MEASURE) reports to ensure con-
sistency between systems and to ensure that all
test equipment is included in the MEASURE
system. However, it is to be noted that not all
equipment in the MEASURE system is configura-
tion worthy. SECAS Reports 502.lB and 502.lC
should be used for this comparison;

e. Comparison with local shipboard
configuration related documents to ensure con-
sistency and complete coverage of all systemsl
equipment;

f. The true configuration status of
the ship (nameplate data is not always accurate);

g. Test equipment configuration
status when advised by the TYCOM to redis-
tribute excesses, and for identifying and requisi-
tioning shortages; and/or

h. Availability of test equipment
listed on Bills of Material required to perform
PMS.
2-15.5.3 SECAS REPORTS PROVIDED

TO SHIPS
SECAS reports are grouped by Hull,

Mechanical and Electrical (HM&E) Reports; Elec-
tronics (ELEX) Reports; and Ordnance (ORD)
Reports.
2-15.5.3.1 HM&E REPORT

The Ship Integrated Configuration
Report, SECAS Report V02-CAIL, is a Ship Work
Authorization Boundary (SWAB) oriented con-
figuration report which lists a ship’s onboard hull,
mechanical and electrical equipment in SWAB
sequence.
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502.lR
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Since the structure of the V02-CAIL
is based on the SWAB, the listing of an onboard
HM&E system will also include each of its major
subsystems, equipment and components. The
report provides technical HM&E equipment iden-
tification data such as the Service Application
Code (SAC), APL/AEL, equipment nomenclature,
the quantity of such equipment onboard the ship,
the EIC, location, etc.
2-15.5.3.2 ELEX REPORTS

Each of the 502, 503 and 506 series
SECAS reports contain essentially the same infor-
mation but in different sequences and for different
categories of electronic equipment. These reports,
collectively, were designed as a ready reference
and management tool for identification of both the
hardware itself and its applicable major support
elements such as category (CAT) and subcategory
(SCAT) codes, equipment identification codes, WC
codes and APL numbers. A brief description of
each report follows:

REPORT NR. DESCRIPTION

502.lA Lists all of a ship’s onboard
ELEX equipment less test
equipment. The report also
provides Field Change (FC)
Status.
Lists all of a ship’s onboard
ELEX/electrical general
purpose test equipment.

Same as the 502.lB except
the items are sorted in Sub-
Category (SCAT) sequence
to mat.xh  the Ships Portable
Electronic Test Equipment
R e q u i r e m e n t s  L i s t
(SPETERL).
Lists all of a ship’s onboard
ELEX equipment with its
applicable Equipment
Alteration Status. The
report is available on
microfiche only.
Lists all of a ship’s onboard
ELEX equipment. Imme-
diately, following each
listed location, the report
itemizes, in type designa-
tion sequence, all the
ELEX equipment con-
tained in that location
(LOC).
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Lists all of a ship’s onboard
ELEX equipment struc-
tured in systems as they
are configured on the ship.
The report also provides
Equipment Alteration
Status, where applicable for
equipment listed.
Lists all of a ship’s onboard
prime ELEX equipment in
alphanumeric sort by
category code.

2-15.5.3.3 ORDNANCE REPORT
The Ship Armament Insttdlation List

(SAIL), SECAS Report EOO1O, provides the con-
figuration status of all nonexpendable ordnance
(ORD) systems/equipment onboard a ship and
includes the applicable Ordnance Alterations
(ORDALTS). The ORD equipment is listed in Con-
figuration Accounting Number (CAN) sequence.
The report provides technical ORD systems/equip-
ment identification data such as the CAN,
nomenclature, the MARK and MOD, location, the
status of applicable ORDALTS, etc.
2-15.5,4 OTHER SECAS REPORTS

Other available SECAS reports are
Fleet, rather than ship, oriented. The versatility of
the SECAS retrieval program provides for the pro
duction of tailored reports to meet specific
customer needs. If a desired report format is not
available, it can be obtained (within the confines of
the data elements currently maintained in the file)
by request from NAVSEA 0411. The request/
recommendation shall be forwarded via the chain
of command.

2-15.6 DISTRIBUTION OF SECAS
REPORTS
The above listed reports will be

automatically sent to validatxxi ships. If more
copies, other reports, or copies on other report
mediums such as microfiche are required, make a
smcial reauest to one of the following SECAS
~alidation”Field  Offices:

Commanding Officer
Naval Sea Support Center,
P.O. BOX 80548
San Diego, CA 92138

Officer-in-Charge
Naval Sea Support Center
Atlantic Detachment Code
St. Juliens Creek Annex,
Portsmouth, VA 23702

Pacific

933
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2-16 ALLOWANCE LISTS AND
REPAIR PARTS SUPPORT
The kinds, amounts and parts of ~

equipment to be carried by naval operating forces
are established by allowance lists developed in
accordance with the concept that naval ships must
be self-sufficient to the maximum possible extent
and that a ships own storeroom is its first echelon
of supply support. These allowance lists itemize
the operating equipment of each ship and the
repair parts and equipage necessary to support the
equipment.

2-16.1 COORDINATED SHIPBOARD
ALLOWANCE LIST (COSAL)
The Coordinated Shipboard &

Allowance List (COSAL) is the heart of the ship-
board supply system in that it consolidates all
repair parts required to support all shipboard
equipment. It establishes quantities of on-board
repair parts, equipage, and material for direct sup-
port of all departments. Each ship has a COSAL
tailored specifically for the equipment installed.

The COSAL is comprised of an Intro-
duction, Part I, Part II, and Part III. Competent
usage of the COSAL requires careful review of the
Introduction. Parts I, II, and III are briefly
discussed following.
2-16.1.1 COSAL PART I

The Summary of Effective Allowance
Parts/Equipage Lists (SOEAPLS) list shows the
document rmmber only of all Allowance Parts
Lists (APLs) and Allowance Equipage Lists
(AELs) included in the COSAL compilation. Part
I, Section A is an alphanumeric name to APL/AEL
number list and Part I, Section B is en
alphanumeric name to APL/AEL number within
service application of all equipments support by
the COSAL.

An individual APL, AEL, or Prelim-
inary APL exists for each equipment listed in Part
I of the COSAL when the last two digits of the d
Allowance Support Code in Part I are “AA” or
“AB”.
2-16.1.2 COSAL PART II

Part II includes, in APL number se-
quence, Section A of the APLs included in the
COSAL computation. The APL Section A is a
cross-reference from part number to National Item
Identification Number (NIIN) or Activity Control
Number (ACN) of repair parts which are can-
didates for allowance.

Certain equipments (e.g., electronic
test equipment) and special tools are considered

4
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equipage-non-consumable articles that are por-
table and not altered by use. These may be item-
ized in an AEL. Section C of Part II of the COSAL
consists of applicable AELS, in AEL number
sequence.
2-16.1.3 COSAL PART Ill

Part III of the COSAL, the Stock
Number Sequence List (SNSL), is a consolidated
listing in NIIN sequence of allowance repair
parts/items. The SNSL actually consists of two
lists-one for Store-room Items (Section A) and
one for Operating Space Items (Section B).

Repair parts allowed onboard are
necessarily limited by space, weight, and cost.
Allowances are computed by a complex process
which considers failure rate, criticality, etc. to pro
vide optimum repair parts within specified con-
straints.
2-16.1.4 COSAL Feedback Program

The COSAL Use and Maintenance
Manual (SPCCINST 4441.170) supplied to all
ships contains instmctions for use and submission
of FCFBR (Fleet COSAL Feedback Report) forms.
These forms provide a direct, informal channel
for  sh ipboard  technic ians  to  not i fy
NAVSSESDETMECH of technical problems en-
countered in using any equipment APLs
(Allowance Parts Lists).

2-16.2 FINDING A NATIONAL STOCK
NUMBER (NSN)
Usually we are concerned only with

the NSN when it is necessary to obtain a part from
supply to effect a repair. The method used to
obtain the correct NSN for the part needed is best
explained by way of example.

In working on the ANISPS-00, it was
discovered that R21 was defective. The first step
would be to look in Section B of the AN/SPS-00
APL, which lists the repair parts in Reference
Symbol Number (RSN) sequence to identify the
part number of R21. The second step would be to
look in Section A to obtain the National Stock
Number (NSN) of R21. The final step would be to
order the part from supply using the DD1150
form.
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APL Section B is not part
of the COSAL but is
available by hard copy or
microfiche. Section B is in
RSN sequence and crosses
to part number. Section A
is part of the COSAL but
may also be available by
hard copy or microfiche.

There will be aboard, occasionally, an
item of equipment for which there is no APL; or
more rarely, which is not supported by the
COSAL. In either case, the procedure for obtain-
ing the correct NSN is a little more involved. The
first step would be to check the parts list of the
equipment technical manual for a manufacturer’s
identification. The identification number can then
be cross-referenced to an NSN in The Master Cross
Reference List, Part I.

There are several other avenues open
which are more involved and used so seldom that it
is not necessary to go into them here. The number
of times that a part cannot be referenced to an
NSN are actually very few. It is during such rare
occurrences, however, that a good working rela-
tionship with the supply department pays off.
Supply personnel have all the latest supply
publications readily available; they are experienc-
ed in their use; and they can be of great assistance
in obtaining the necessary information.

2-16.3 WORKSHOP STORES OF
REPAIR PARTS
Certain parts may require replace-

ment so often that there may be a tendency to con-
sider them as a part of shop stores. In such a case,
an improvement of design may leave the shop
store with a 6-year stock of obsolete parts rather
than a 90day supply of improved parts. For this
reason alone it is desirable to keep shop stores to a
minimum. Furthermore, if a large quantity of a
particular item is built up in shop stores, requisi-
tions for this item are likely to be forwarded to the
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supporting supply officer for electronics on only an
annual or semiannual basis rather than on a
monthly basis. The supply officer for electronics,
however, determines the future requirements on
the baais of quarterly or monthly demand. Since,
for a long period of time, no requisitions have been
forthcoming for this particular item, the supply
officer naturally assumes that the demand is not
great. This information is transmitted to higher
echelons of supply by means of a quarterly requisi-
tion or a transaction report. When the quantity of
this item in the shop store finally becomes low and
a requisition is submitted, the supply officer may
not have a sufficient quantity on hand to fill the
request and must submit an emergency requisition
for action.

Often, excess stocks are built up to
ensure that sufficient material will be available at
all times without immediate recourse to the supply
system. The electronics distribution system is so
organized that it can supply the material in a
minimum of time only when (1) no more than a
3-month supply is maintained in ship loads, (2)
requisitions for material are submitted at monthly
intervals, and (3) planned future requirements are
submitted in sufficient time and detail to permit
the supply officer for electronics to obtain
materiaIs from a higher echelon of supply.

2-17 EQUIPMENT NOMENCLATURE

Nomenclature for an electronic equip-
ment is assigned by one of three systems: the Joint
Electronic Type Designating System (JETDS) in
accordance with MIL-STD-196, the Mk-Mod
nomenclature system in accordance with MIL-
STD-1661, or commercial nomenclature system.

2-17.1 JOINT ELECTRONIC TYPE
DESIGNATING SYSTEM
(JETDS)
Electronic material are identified in

the Joint Electronics Type Designation System
2-54
(JETDS), formerly the Joint Army-Navy (or
“AN”) Nomenclature System, which is
administered by the U.S. Army Electronics
Command. The “type designation” is that part of

d

nomenclature consisting of a combination of
letters and numerals arranged in a specific
sequence to provide a short significant method of
identification. The other part of a completi
nomenclature assignment is the “item name”. See
Figure 2-6 for examples of the basic structure of
nomenclature assignment.

2-17.2 MK-MOD NOMENCLATURE

The Mk-Mod nomenclature consists
of the item name of the equipment and sequence of
“Mk-Mod” numbers and letters as shown in the 
example contained in Figure 2-7. Unlike the
JETDS type designating system, the item name
must always be included with the Mk-Mod
designation to specifically identify an item of
equipment. The Mk-Mod designations are as-
signed in alpha-numeric sequence within each
equipment type. The item name may be spelled
out, but the accepted letter-group abbreviations
(e.g., SINS, DRAI, SAISAC, MSR, WDE, WDS,
etc.) are preferred for lengthy item names.

2-17.3 COMMERCIAL
NOMENCLATURE
Commercial nomenclature assigned

to an item of electronic equipment consists of the
manufacturer assigned name or the Defense
Supply Agency assigned Federal Supply Code for
Manufacturers (FSCM) and the manufacturer
assigned model number. (See Figure 2-8.) Commer-
cial nomenclatures are assigned only to commer-
cially manufactured “off-the-shelf” items of elec-
tronic equipment which have not been assigned
either JETDS or MK-Mod identification.

The FSCM consists of five charac-
ters, generally all numeric. d
ORIGINAL
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Figure 2-6. Basic Structure of JETDS Nomenclature Assignment

MK - MOD NOMENCLATURE

ITEM NAME MK - MOO DESIGNATION

OR
SINS

Figure 2-7. Basic Structure of Mk-Mod Nomenclature Assignment
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COMMERCIAL EQUIPMENT
NOT ASSIGNED J ETDS

TYPE DESIGNATION OR
MK - MOD DESIGNATION

ITEM NAME MANUFACTURER
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/
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28480 43 I A

4

d

Figure 2-8. Basic Structure of Commercial Nomenclature Assignment 4
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SECTION 3

SAFETY AND ACCIDENT PREVENTION

SAFETY
3-1 INTRODUCTION

Because safety is one of those sub-
jects about which many volumes can be written,
and since the purpose of the EIMB series hand-
books is to cover subjects that are of interest to
electronics and maintenance personnel, the safety
and accident prevention information contained
herein is limited to material dealing with the safe-
ty of personnel aboard ships and ashore. However,
every effort has been made to cover the different
possible types of hazards that could endanger life
or damage equipment, and to recommend practices
for prevention and elimination of such hazards and
thus reduce the cost of accidents.

3-1.1 CAUSE AND EFFECT OF
ACCIDENTS
Most accidents are preventable.

However, through ignorance or misunderstanding,
there is a common belief that they are the in-
evitable result of unchangeable circumstances or
fate. This belief is untrue because it fails to con-
sider the basic law of “cause and effect” to which
accidents are subject. In other words, accidents do
not occur without a cause; most accidents are the
direct result of some deviation from prescribed
safe operating procedures.

A preventable accident maybe traced
to causes as basic as the heredity and early
environment of the individual. These causes may
be revealed in the form of personal characteristics
which permit the individual to perform an unsafe
act or permit a hazardous condition to exist; when
an accident results, the “cause and effect”
sequence is completed.

One purpose of safety rules is to re-
mind the individual of the dangers inherent in the
work. Training in the observance of safety precau-
tions can be instrumental in avoiding preventable
accidents and in maintaining a work environment
which is conducive to accident-free operation.
Operating procedures and work methods adopted
with hazard prevention as a specific criteria do not
expose personnel unnecessarily to injury or occu-
pational  health hazards. Accidents which are
about to happen can be prevented if the “cause” is
detected and appropriate remedial action is taken.
ORIGINAL 3-1
3-1.2 RESPONSIBILITY
Responsibility for the safety of per-

sonnel is vested in the commanding officer. The
commanding officer may delegate authority to the
safety officer and other subordinates to ensure
that all prescribed safety precautions are
understood and strictly enforced. The command-
ing officer ensures that the personnel are in-
structed and drilled in applicable safety precau-
tion; requires that adequate warning signs be
posted in dangerous areas; and establishes a force
to see that such precautions are being observed. It
is the responsibility of supervisory personnel to
see that precautions are strictly adhered to in their
own work area, since they are responsible to the
commanding officer. Furthermore, individuals
concerned should strictly observe all safety
precautions applicable to their work or duty. Thus,
it is obvious that accident prevention is the
business of every individual–not just a delegated
few.

As an individual, you have a respon-
sibility to yourself and to your shipmates to do
your part in preventing accidents. You must
always be alert to detect and report unsafe work
practices and unsafe conditions so that they may
be corrected before they cause accidents.

Each individual must:
a. Observe all posted operating in-

structions and safety precautions.
b. Report any condition, equipment,

or material which is considered to be unsafe. (See
Subsection 3-16, Reporting Unsafe Conditions.)

c. Warn others whom are believed to
be endangered by known hazards or by their
failure to observe safety precautions.

d. Wear protective clothing or use
protective equipment of the type approved for the
safe performance of their work or duty. (See
Subsection 3-19, Safety Equipment.)

e. Report to their supervisor any in-
jury or evidence of impaired health occurring in
the course of their work or duty.

f. Exercise reasonable caution as ap-
propriate to the situation in the event of an
emergency or other unforeseen hazardous condi-
tion.

Post-accident investigations have
revealed that the majority of accidents result from
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unsafe practices or acts, most of which are known
beforehand to be unsafe and in violation of safety
practices, rules, regulations, or directives. Other
human factors found to be the cause of accidents
include fatigue, monotony, preoccupation at a
critical moment (inattention), mental and/or
physical problems, improper supervision, lack of
motivation and such. Because of various factors,
individuals do not always act (or react) as they
were trained, instructed, or directed to act. Results
of this condition, most probably, will be an acci-
dent because of “human error”.

Human error includes all the actions
or inactions of an individual having a bearing on
an accident or on an unsafe practice that can lead
to an accident. To reduce human error as a
predominant cause of accidents, it is the respon-
sibility of all individuals to acquaint themselves
with the environmental hazards surrounding them
and they should condition themselves to be alert,
both mentally and physically, so that they can pro-
tect themselves and others by not foolishly or un-
necessarily exposing themselves to hazards.

Accidents do not happen without a
cause; when each individual can be made aware of
the hazards involved with his work, fewer ac-
cidents will result. Accident prevention must be a
continuous effort in which each individual gains
experience and knowledge through day-to-day
association with coworkers who are aware of the
hazards of their environment.

Remember! As an individual, you
have a responsibility to yourself and to your sbip-
mates. You must always be alert to detect and
report hazardous work practices and conditions so
that they can be corrected before they cause ac-
cidents. In all cases, when working on or near elec-
trical or electronic equipment, learn to respect
your equipment’s potential for accidental damage
and injury.

3-2 ELECTRIC SHOCK

Fundamentally, current rather than
voltage is the criterion of shock intensity. The
passage of even a very small current through a
vital part of the human body will cause death. The
voltage necessary to produce the fatal current is
dependent upon the resistance of the body, contact
conditions, the path through the body, etc.

It is imperative to recognize that the
resistance of the human body cannot be relied
upon to prevent a fatal shock from 115 volts or
even lower voltages—fatalities from as low as 30
volts have been recorded. Tests have shown that
body resistance under unfavorable conditions may
be as low as 300 ohms and possibly as low as 100
ohms from temple to temple if the skin is broken.
Volt for volt, DC potentials are normally not as
dangerous as AC as evidenced from the fact that
reasonable safe “let-go currents” for 60 hertz alter-
nating current is 9.0 milliamperes for men and 6.0
milliamperes for women while the corresponding
values for direct current are 62.0 milliamperes for
men and 41.0 milliamperes for women.

3.2.1 SYMPTOMS OF ELECTRIC
SHOCK
In the event of severe electric shock,

the victim is usually very white or blue. The pulse
is extremely weak or entirely absent, un-
consciousness is complete, and bums are usually
present. The victim’s body may become rigid or
stiff in a few minutes. This condition can be caused
by muscular reaction to shock, and it shall not,
necessarily, be considered as rigor mortis.
Therefore, artificial respiration shall be ad-
ministered immediately, regardless of body stiff-
ness, as recovery from such a state has been
reported. Consequently, the appearance of rigor
mortis should not be accepted as a positive sign of
death.

3-2.2 RESCUE OF VICTIMS
The rescue of electric shock victims is

dependent upon prompt administration of first
aid.

WARNING
Do not attempt to ad-
minister first aid or come in
physical contact with an
electric shock victim before
the power is shut off, or, if
the power cannot be shut
off immediately, before the
victim has been removed
from the live conductor.

When attempting to administer first
aid to an electric shock victim, proceed as follows:

a. Shut off the power.
b. If the power cannot be deacti-

vated, per Step a, remove the victim immediately,
observing the following precautions.

(1) Protect yourself with dry in-
sulating material.

(2) Use a dry board, belt, dry
clothing, or other available non-conductive
material to free the victim (by pulling, pushing, or
rolling) from the power-carrying object. DO NOT
TOUCH the victim.
ORIGINAL
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c. Immediately after removal of the
victim from the power-carrying object, administer
artificial respiration, as described in Subsection
3-21, Resuscitation and Artificial Respiration.

3-3 SHIPBOARD UNGROUNDED
ELECTRICAL DISTRIBUTION
SYSTEMS ARE DEADLY

The following article appeared in the
Naval Sea Systems Command Technical News, of
March 1970, Volume 19, Number 3, NAVSEA
0900 -LP-OOO-2060, and was written by G.C.
Janzen of the Naval Sea Systems Command.

For reasons given in the following
paragraphs, all electrical systems can be potential
killers. Shipboard ‘(ungrounded” electrical
systeme are actually capacitively grounded to the
extent that lethal currente can flow through a per-
sons body if a live conductor is touched while in
contact with ship’s ground. The capacitance which
causes this electrical ground leakage current to
flow is inherent in the design of equipment and
cable, and can not be eliminated by practical
technical means. All personnel should be aware of
the potential hazards; those who work on electrical
equipment or systeme should be completely
knowledgeable of the hazards, precautions, first-
aid techniques, and theory of electric shock.

3-3.1 REASON FOR USING AN
UNGROUNDED SYSTEM
Ungrounded electrical distribution

systems of both 450 and 120 volts AC are provided
on naval ships to achieve maximum system
reliability and continuity of electrical power under
combat conditions. If one line of the distribution
system is grounded, due to battle damage or
deterioration of system insulation resistance, the
circuit protective devices (circuit breakers, fusee,
etc.) will not de-energize the circuit having the
ground and electrical power will continue to be
delivered to vital load equipment without further
damage to the system. Frequent and proper use of
the system ground detectors provided on the ship-
service switchboards and certain power panels will
allow maintenance personnel to locate the ground
and make repairs to remove the ground from the
systems as operating conditions permit. The
primary advantage of an ungrounded system is
that power can be maintained to a piece of vital
load equipment (such as fire control equipment)
during a battle condition, even when a ground
occurs on one line of the electrical circuit supply-
ing power to the equipment. If the system was
ORIGINAL 3-3
designed as a grounded system, the abovemention-
ed ground on one power line would result in im-
mediate tripping of the circuit protective devices,
possible de-energizing a piece of vital equipment
when it is most needed.

3-3.2 MISCONCEPTIONS OF A
SHIPBOARD UNGROUNDED
SYSTEM
Many personnel believe that since the

electrical syetem is supposed to be ungrounded, it
is possible to touch one bare conductor without
danger, since there will be no electrical path for
current to flow and, therefore, no electrical shock
hazard. This can be a very deadly belief. The
misconception arises when we consider the ques-
tion; what is an ungrounded system? How do we
measure or determine that an electrical system is
ungrounded? How much electrical current does it
take to kill a person? For purposes of discussion, a
perfectly ungrounded single-phase, two-wire
distribution system is shown in Figure 3-1. The
system consists of a generator, distribution cable,
and load equipment.

GENERATOR LOAO EQuIPMENT

GROU N D SHIP’S HULL OR fWLKMEAD  ~

=

Figure 3-1. Perfect Ungrounded System

By a perfect ungrounded system we
mean one in which the insulation is perfect on all
cables, switchboard, circuit breakers, generators,
and load equipment; that no Radio Frequency In-
terference (RFI) filter capacitors are connected
from ground to any of the conductors, and that
none of the system’s equipment or cables have any
inherent capacitance-to-ground. If all these condi-
tions were met, there would not be a path for elec.
trical current to flow to ground from any of the
system conductors. Figure 3-1 shows that if a per-
son touches a live conductor at point A while
standing on the deck or ground at point B, there is
no completed path for current to flow from conduc-
tor A to conductor C through the persons body,
and thus there is no danger for electrical shock.
However, shipboard electrical power distribution
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systems do not and can not meet the above defini-
tion of a perfect ungrounded system. If we ex-
amine a typical shipboard “real” ungrounded
system (see Figure 3-2) there are additional factors
which must be considered, some of which are not
visible.

These additional factors can be
grouped into two categories: resistance and
capacitance. The resistance consists of R~ which is
the generator insulation resistance, RC which is the
electric cable insulation resistance, and R1 which is
the load insulation resistance. These resistances,
when combined in parallel, form the insulation
resistance of the system. Insulation resistance is
periodically measured by the crew using a 500 volt
DC megger. The reading obtained is an indication
of the integrity or quality of the insulation. These
resistors, (Rg, RC, Rl) can not be seen as physical
components, but are representative of small cur-
rent paths through equipment and cable electrical
insulation. The values of these resistances are
measured in ohms; the higher the resistance, the
better the system insulation and consequently,
less current flow between conductor and ground.
Typical values would be,

Rg = 500,000 ohms*
RC = 50,000 ohms* for large system
R1 = 1,000,000 ohms* or greater

The capacitance, shown in Figure 3-2
consists of Cg which is the capacitance of the
generator to ground, CC which is the capacitance of
GENE RATOR
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the distribution cable to ground, and Cl which is
the capacitance of the load equipment to ground.
As mentioned before, these capacitances can not
be seen, since they are not actually physical com-
ponents, but are inherent in the design of electrical
equipment and cable. As an example, if we con-
sider an electrical conductor surrounded by insula-
tion, mounted on a metal bulkhead, we have two
pieces of metal separated by an insulating
material. Then, since on shipboard systems a
potential difference (voltage) will exist between the
conductor and the metal bulkhead or ground, we
have established, in effect, a capacitor as shown in
Figure 3-3.

The value of the capacitance thus
generated between the conductor and ground is
determined by the radius of the conductor, the
distance between the conductor and the bulkhead,
the dielectric constant of the material between the
two, and the length of the cable. Similar
capacitance exists between the generator winding
and ground, and between various pieces of load
equipment and ground. Since capacitors ideally
have an infinite impedance to DC current, their
presence can not be detected by a megger or in-
sulation resistance test.

* These values are typical of a large operating
system but can vary widely depending on the
size of the ship and the number of electrical
circuits connected together.
LOAD EQUIPMENT
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In addition to the non-visible system
capacitance, typical shipboard electrical systems
contain Radio Frequency Interference (RFI) filters
which contain capacitors (Cf) connected from the
conductors to ground. These filters may be a part
of the load equipment or mounted separately, and
are used to reduce interference to communications
equipment. The impedance of this capacitance to
electrical current flow, also measured in ohms, is
determined by the relation:

x c = Capacitive Reactance in Ohms

.
1

= 2 n (Frequency )( Capacitance in Farads)

Typical values of XC are:

X g= 26,000 ohms* (Cg = 0.1 pF/phase)

XC= 1,060 ohms* (CC = 2.5 pF/phase)
ORIGINAL 3-5
Xf = 53 ohms* (Cl = 50 pF/phase)

Xl = Very high unless equipment contains
filter capacitors

If we re-examine Figure 3-2, we will notice that the
capacitances (Cg, Cc, Cfj W we in ParaUel with  the
system insulation resistances (R~, RC,  RI),  and
form an additional path for electrical current flow
from the conductors to ground (ship’s hull or
bulkhead). Therefore, if a person accidentally
touches a conductor at point A, current will flow
through the body to ground at point B and back
through the system resistances and capacitances
to the other conductor at point C, thus completing
the electrical circuit, and presenting a serious
shock hazard.

3-3.3 RESISTANCE VERSUS
CAPACITANCE
If we were to megger the system of

Figure 3-2, and obtain a system value of insulation
resistance of approximately 50,000 ohms, we
would conclude rightly that no low resistance
grounds exist on the system and wrongly that the
system is “perfect” ungrounded system. Perhaps,
we have forgotten the system capacitance which
exists is parallel with the resistance. If we look at
the typical values of system capacitances given
above, we will see that if the system contains
many RFI filters, the capacitive reactance of the
system to ground may be as low as 50 ohms, while,
even without these filter% the inherent
capacitance of generators and distribution cable
would result in a capacitive reactance of approx-
imately 1,000 ohms. What does this mean to the
person who is careless and touches a live electrical
conductor? Figure 3-4 shows a simplified circuit
assuming no RFI filters are connected to the
system. If we assume a person’s body resistance of
600 ohms, possible under work conditions when
hands are wet from sweat, and combine the total
system insulation resistance (R) in parallel with
the system capacitive reactance (XC) we obtain the
system impedance (Z) to ground, as in the follow-
ing formula:

* Data obtained from measurements made on the
CVA-20 in 1955.

# Data obtained from measurements made on the
CG-10 and CG-12 in 1969.
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If the person touches conductor B, the current will
flOW through the body (600 ohms) to ground?  then
through the system impedance Z (1,000) ohms, and
back to conductor A completing the electrical cir-
cuit. The total opposition to this current flow is the
square root of the quantity 10002 + 6002,  or 1166
ohms. The amount of shock current which would
flow is given by Ohm’s Law;

450 volts 450 volts
Is = = = .386 amps

z~ 1166 ohms

How much current does it take to kill a person?
The following general guidelines are taken from
NAVSEA O9OO-LP-OO7-9O1O “Electric Shock-Its
Causes and Its Prevention”.

a. At 1.0 mA, shock is felt.
b. At 10 mA, a person may be

unable to let go.
c. At 100 mA, shock is fatal if it

lasts for one second or more.

Thus, even if no RFI filters were connected to the
system, even if a megger test showed the system
to be ungrounded, a current of almost fo~r times
the current required to kill a person would flow
through the body, and death would result. The
aforementioned system capacitance (Cg,  % Cl)
can not be eliminated since it results from inherent
laws of electrical theory associated with the prac-
tical design of electrical equipment and cable. This
condition existed on all previous ships constructed
with AC distribution systems, exists on all present
ships, and will exist on all future ships. However,
unlike the system insulation resistance, the
3-6
system capacitance will not change with time
(unless equipments containing capacitors con- 
nected to ground are added) since it is a function of
equipment and cable design. Therefore, no need
exists to periodically measure capacitance as we
measure the insulation resistance.

The addition or elimination of RFI
filter capacitors connected to the system makes no
difference from a safety standpoint. It only makes
no difference from a safety standpoint. It only
takes so much current to kill you, and there is more
than enough without RFI filters. Remember:

a. Never touch a live conductor of an
electrical circuit, “ungrounded” or grounded.

b. High system insulation readings
from a megger test do not make the system safe t
touch–nothing does.

c. Insulation resistance tests are
made to ensure that the system will operate
properly, not to make the system safe.

d. Know and follow the electrical
safety instructions contained in Naval Ships
Technical Manual Chapter 300.

3-3.4 ISOLATED RECEPTACLE
CIRCUITS
To reduce the inherent hazard of

these leakage currents on receptacle circuits where
portable tools or applicants are plugged in and out,
and personnel are more likely to receive an electric
shock, isolated receptacle circuits are installed on
all new-construction ships. These circuits are in-
dividually isolated from the main power distribu-
tion pystem by transformers and each circuit is
limited to 1,500 feet in length to reduce the
capacitance to an acceptable level. This design is
intended to limit ground leakage currents to 10
mA which produces a non-lethal shock. To main-
tain this low level of leakage current and provide
personnel safety, it is extremely important that
the isolated receptacle circuits be maintained free
of all resistance grounds.

Ships already in the fleet were provid-
ed information for installation of either fixed or
portable isolation transformers in the receptacle
circuits in 1960.

The use of isolated receptacle circuits,
and equipment design improvements, have
materially reduced the hazards encountered when
using portable tools and appliances. However, the
best safety device is respect for the deadly hazards
present in all electrical systems, grounded or
ungrounded, low or high-voltage, AC or DC; for
they all are potential killers of the careless or the
inexperienced. Each crewmember should be 
ORIGINAL
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familiar with the electrical safety precautions con-
tained in the following publications.

a. Naval Ships Technical Manual,
NAVSEA S9086-KC-5TM-000  /CH-300 RI
Chapter 300

b. Electric Shock-Its Causes and Its
Prevention, NAVSEA O9OO-LP-OO7-9O1O (formerly
NAVSHIPS 250, 660-42)

3-4 GENERAL SAFETY
PRECAUTIONS AND POLICIES

Electronic equipment in the Fleet
today has become exceedingly complex and
sophisticated. It includes such areas as radars,
sonars, radios, power amplifiers, antennas,
satellite communications and navigation equip-
ment, electronic warfare equipment, missile and
fire control equipment, computers and associated
control equipments.

Safety from the viewpoint of the
technician requires a full appreciation of the
various factors and hazards involved in the
maintenance of these equipments. Adequate safe-
ty features, such as the use of suitable enclosures,
provision for grounding, protective interlocks,
etc., are required for electronic equipments. Elec-
tronic installations require similar protective
features or additional features such as the installa-
tion of approved insulating deck covering on deck
areas adjacent to electronic equipments.

Regardless of efforts made during
design and installation, however, safety depends
on the user being continually aware of hazards and
being alert to guard against them.

Personnel must always remember
that the removal of a unit or part from the normal
location and the energizing of the unit or part,
while it is outside the normal enclosure, removes
the protective features such as interlocks, grounds
and enclosures. Since these safety features then no
longer exists, special precautions and safety
measures must be taken.

Some of these basic, but vital safety
precautions pertaining to the proper handling of
electronic equipment circuits, are compiled in this
subsection. These safety precautions, together
with those contained in equipment technical
manuals and Maintenance Requirement Cards,
comprise a nucleus for the promulgation of detail-
ed instructions for accident-free installation,
maintenance, and operation of electronic equip-
ment and facilities ashore and afloat.
ORIGINAL 3-7
3-4.1 INTENTIONAL SHOCKS ARE
FORBIDDEN
Intentionally taking a shock at any

voltage is always dangerous and is STRICTLY
FORBIDDEN. Whenever is becomes necessary to
check a circuit to see if it is alive, a test lamp, a
voltmeter, or some other appropriate indicating
device shall be used. The indicating device
employed shall be suitable for obtaining the
desired check without jeopardizing personnel, and
if necessary, it should be used in conjunction with
authorized safety devices. (See subsection 3-19,
Safety Equipment.) Never implicitly trust insula-
tion material: treat all wiring as though it were
bare of insulation. Insulating material has failed
before and may fail again-be on the alert!

3-4.2 NEVER WORK ALONE
Never work on electronic equipment

by yourself; have another person (safety observer)
qualified in first aid for electrical shock present at
all times. The safety observer should also know
which circuits and switches control the equipment,
and should be given instructions to pull the switch
immediately if anything unforeseen happens.

3-4.3 AUTHORIZED PERSONNEL
ONLY
Because of the danger of fire, damage

to material, and injury to personnel, no person
should be assigned to operate, repair, or adjust any
electronic equipment unless that person has
demonstrated a practical knowledge of its opera-
tion and repair and of all applicable safety regula-
tions, and then only when duly authorized by the
head of department having cognizance over such
equipment.

3-4,4 ENERGIZED ELECTRONIC
EQUIPMENT
Personnel should not reach within or

enter energized electronic equipment enclosures
for the purpose of servicing or adjusting except
when such servicing or adjusting is prescribed by
official applicable technical manuals (instruction
books) and then only with the immediate assist-
ance of another person capable of rendering ade-
quate aid in the event of an emergency. Personnel
shall be warned to exercise extreme caution when
reaching into the enclosures of equipment having
internal exposed high voltage points. The metal
shielding shell of some capacitors, kylstrons,
cathode-ray tubes, and other components are at
high potentials above ground.
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3-4.4.1 Loose Metal Parts, Tools, and
Liquids
In addition, be careful with loose

metal parts, tools, and liquids. No person shall
take loose metal parts, tools or liquids near or
above a starter box or above open electric or elec-
tronic equipment. No person shall be permitted
above open electric or electronics apparatus with
loose metal objects attached to clothing. Stowage
or insertion of tools or other foreign articles in or
near swit.chgear, control appliances, panels, etc., is
strictly forbidden.
%4.4.2 ESTABLISHED SAFETY

PRECAUTIONS
Records indicate that most of the

fatalities caused by electric shock have been the
result of working on energized circuits and
equipments. Post-accident investigations have
also shown that these accidents could usually have
been prevented by adherence to established safety
precautions and procedures. Among the estab-
lished safety precautions are the following:

a. If it is necessary to work on
energized circuits, such works shall be performed
only with the specific permission of the Command-
ing Officer.

b. Electrical equipment is a great
source of danger. The Commanding Officer is
responsible for electrical safety, a responsibility
which can not be delegated. Energized electrical
equipment shall not be disassembled or have any
corrective maintenance performed on it without
first obtaining the approval of the Commanding
Officer. The only exception to this policy is where
approved instructions issued by higher authority
permit opening or inspecting equipments coinci-
dent to performing preventive maintenance,
routine testing, measurements and adjustments
for which the equipment is required to be ener-
gized. (See subsection 3-4.5 Repsir of Energized
circuits.)

c. Carefully study the schematic
and wiring diagrams of the entire circuit, noting
which circuits must be de-energized in addition to
the main power supply.

d. When making measurements or
tests, always keep one hand out of reach of cir-
cuitry. In addition, when measuring voltages over
300 volts, follow the procedures outlined in
Subsection 3-4.6 Measuring Voltages Over 300
volts.

e. When working on energized cir-
cuits or equipments, follow those additional safety
3-8
precautions outlined in Subsection 3-4.5 Repair of
Energized Circuits.

3-4.5 REPAIR OF ENERGIZED
CIRCUITS
Corrective maintenance, or any other

type of repair work, shall not be performed on
energized circuits except under emergency condi-
tions which are considered essential by the com-
manding officer. (See also, Subsection 3-4.9 Tag
Out Procedures.) In such an emergency, the correc-
tive maintenance of energized circuits shall be
accomplished under the supervision of an experi-
enced electronic technician or officer, and every
care shsll be taken to observe the following safety
precautions:

a. Provide ample light of illumina-
tion.

b. Remove loose clothing and metal-
lic objects such as bracelets, rings, etc., from the
worker.

c. Insulate the worker from ground
with sheets of phenolic insulating material or a
suitable rubber mat, depending upon conditions
involved.

d. Cover metal tools with insulating
rubber tape as directed in Subsection 3-4.22
Insulating Hand Tools.

e. Use only one hand, if practical, in
accomplishing the work.

f. Rubber gloves shall be worn on
both hands if at all possible. If not possible, a
rubber glove shall be worn, at least, on the hand
not used for handling tools. (See also, Subsection
3-19.5, Rubber Gloves.)

g. Have personnel stationed by cir-
cuit breakers or switches so that the circuit or
switchboard can be de-energized immediately in
case of emergency.

h. A person qualified in first aid for
electric shock shall be present during the entire
period of repairs.

i. If equipment must be energized
after removal from its normal rack or mounting,
make certain that all parts, normally at ground
potentiaI, such as chassis-t~frame ground ter-
minals, are securely grounded.

3-4.6 MEASURING VOLTAGES
OVER ~ VOLT
Voltages in excess of 300 volts shall

not be measured by probing or holding the test
probe in the hands. Whenever measurements are
ORIGINAL
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necessary on equipment employing potentials in
excess of 300 volts or where rubber gloves cannot
be worn, the following precautions and procedures
shall be observed:

a The equipment (or circuit) shall
first be deenergized.

b. High voltage capacitors shall be
discharged with a suitably insulated shorting or
grounding bar. (Refer to Subswtion  3-19”3 Stiety
Shorting Probe.) Since capacitors may not be com-
pletely discharged when first shorted,  this oPera-
tion should be repeated several times to make sure
capacitor is discharged.

c. Technicians shall ascertain that
test equipment controls are set corr~tlY  for
testing high voltage.

d. Test leads capable of carrying
high voltage shall be secured on the desired test
points by the technician.

e. Technicians shall withdraw from
the equipment under test making sure they are
free from leads and are in a good position for
making correct meter readings.

f. Equipment shall be energized by
an assistant standing by the power switch.

g. After the necessary reading is
made, and prior to removing the test leads, the
equipment shall be de-energized and the high-
voltage capacitms  shall be discharged, as in the
preceding Step b.

h. For each measurement, Steps a
through g shall be repeated as applicable.

3-4.7 OPERATING CIRCUIT
BREAKERS
While opening or closing circuit

breakers:
a Use only one hand.
b. Keep your hands clear of parts

other than operating handles.
c. Touch only one breaker handle at

a time.
d. In cases where positive and

negative breakers have two handles, close one
breaker at a time.

e. Cloee the breaker first and then
close the switches.

f. Trip circuit breakers before open-
ing switches.

g. Never disable a circuit breaker.
h. Keep your face turned away while

closing circuit breakers. Wearing of safety goggles
is recommended while opening or closing non-
enclosed types of circuit breakers and switches.
(See Subsection 3-19.6, Safety Goggles.)
ORIGINAL 3-9
i. Never stand over a circuit breaker
while power is on.

34.8 OPERATING POWER
SWITCHES
As a general rule, use only one hand

for switching. Keep the other hand clear. Only one
switch should be touched at one time by one
person. Before closing a switch, make sure that:

a The circuit is ready and all parts
are free.

b. Personnel near moving parts are
notified that the circuit is to be energized. This is
particularly important in cases where rotating
antennaa are energized.

c. Proper fuses are installed for pre
t.ection  of the circuit.

d. Circuit breakers are closed.
When opening and closing switches,

ease the lever or knob to a position where safe and
quick action can be made, and then make the final
motion positive and rapid. For switches carrying
high current, the break must be poeitive and rapid.

For switches enclosed in watertight
cases, such as snap switches and multiple rotary
switches, it is important to make sure that the
switch has been operated to the position actually
intended. Reports have been received indicating
that switch handles were not moved far enough
when transferring circuits from one station to
another. Consequently, the switch contacts were
left in an “in-between” position and the circuit was
actually open, leading h possible casualty. The
cause was traced to excessively tightened gland
rings on the switch shafts which prevented the
action of the switch detent mechanisms from being
readily felt by the operators.

Maintenance personnel should check
all watertight rotary switches used as “safety”
switches on rotating and transmitting devices to
ensure that each is operated to its proper positions
and that none are sticking in an “in-between” posi-
tion.

3-4.9 TAG OUT PROCEDURES
A tag-out procedure is necessary

because of the complexity of modem ships and the
cost, delays and hazards to personnel which could
results from improper operation of equipments.
The Ship’s Organization and Regulation Manual
(OPNAVINST 3120.32) article 630.17 provides
procedures to be used to prevent improper opera-
tion when a component, equipment, system, or
portion of a system is isolated or in an abnormal
condition. Type Commander Directives further
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amplify the provisions of this procedure. Tag-out
procedures are mandatory.

3-4.10 DISCHARGING
DE-ENERGIZED CIRCUITS
The electrical charge retained by elec-

trical machinery and electronic circuits when de-
energized is, in most cases, sufficient to cause a
lethal shock. This hazard shall be considered
before performing any type of maintenance on any
electric or electronic circuit or before making con-
nections to a seemingly dead circuit or machine.
Be safe-discharge and ground all high-voltage
capacitors and exposed high-voltage terminals,
leads, and the like by using only an authorized
shorting probe as directed in Subsection 3-19-3.
Repeat discharge operations several times to make
sure that all high-voltage terminations are com-
pletely discharged.

Extreme caution shall be used prior
to working on or near de-energized circuits which
employ large capacitors and pulse-forming net-
works. Short circuit the terminals to ground using
only au authorized safety shorting probe or built-
in grounding bar for this purpose.

3-4.11 WORKING ALOIT ON
SHIPBOARD ANTENNAS
There is potential danger to personnel

working aloft near energized antennae. Only when
rotating antennas have been de-energized and
when it has been definitely determined that RF
dangers do not exist, shall personnel be allowed to
go aloft. This will prevent casualty due to
involuntary relaxation of the hands which might
occur if a small spark is drawn from a charged
piece of metal or section of rigging. The spark
itself may be quite harmless, but the “surprise”
may set up a dangerous reflex action. The spark
may result in RF bums which can be quite painful
and slow healing. (Refer to Subsection 3-12, Elec-
tromagnetic Radiation, for information concerning
RF bums.) RF voltages induced in a ship’s struc-
ture or section of rigging, can cause RF bums to
personnel or produce open sparks when contact is
broken between metallic objects. Personnel of the
deck force or others working on rigging shall be
warned regarding the hazards which may exist and
the precautions to be obsemsd.  Safety harnesses
shall be employed when working aloft to guard
against falls. (See Subsection 3-19.4, Safety
Harnesses and Fall Prevention Devices.)
3-1o
The above precautions should be
observed also when “other” antennae in the im-
mediate vicinity are energized by electronic
transmitters unless it is definitely known that
there is no danger. “Other” antennas maybe interp-
reted to mean those aboard another ship moored
alongside, or those across a pier or at a nearby
shore station.

There is serious danger to personnel
aloft from falls caused by radar or other antennas
which rotate or swing through horizontal or ver-
tical arcs. Motor switches controlling the motion
of radar antennas shall be tagged open before per-
sonnel are allowed aloft within dangerous proximi-
ty to such antennas. Detailed Safety Precautions
for personnel working aloft are contained in t
Ship’s Organization and Regulation Manual
(OPNAVINST 3120-32) Article 720.16.

3-4.12 HIGH-SPEED ROTATING
ANTENNAS
High-speed rotating antennas such as

those used for TACAN, shall not be braked
manually. Such antennae, which do not have built-
in dynamic braking features, require considerable
time to stop rotating because of the very high iner-
tia created by the antenna elements revolving at a
high rate of speed. Manual braking of the antennai
by applying handforce or hoMing objects against
the moving m revolving elements, cau cause
serious or fatal injuries to personnel and can result
in costly equipment darnage.

Once the antenna has coasted to a
complete stop, make sure that the “safety” switch
on the pedestal or the “power” switch at the con-
trol station is positioned so as to prevent accident-
al energizing of the antenna servo system. If a
“safety” switch is not installed on or adjacent to
the antenna pedestal, all remote switches that can
energize the antenna servos shall be de-energized
and tagged in accordance with OPNAVINST
3120.32 Article 630.17.

3-4.13 WHIP ANTENNAS
No portion of an MF/HF transmit-

ting whip antenna shall be within a person’s reach.
Operating stations, guard rails, and normal
personnel thoroughfares shall be designed to pro
vide at least a 4 foot horizontal and 8 foot vertical
clearance from MF/HF transmitting antennas.
Wherever conformance with this design require-
ment is impractical, a protective screen shall be in-
stalled to prevent personnel from physical contact
with any portion of the antenna.
ORIGINAL
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3-4.14 SUBMARINE ANTENNAS
The following precautions are neces-

sary to avoid certain hazards on submarines:
a. Do not raise or lower antenna

masts until assured that all personnel are clear.
b. When work is being performed on

retractable and/or trainable electronic masts, tag
or lock open controlling electric switches and/or
hydraulic manifolds.

Complete and detailed safety precau-
tions regarding submarines antenna installation
are contained in Naval Ships Technical Manual,
Chapter 022 and Chapter 585.

3-4.15 POWER LINE GROUNDS
Power shall be immediately removed

from an equipment when the power line shows a
ground, except in installations where local power
conditions require a grounded line for normal
operating conditions. Power shall not be re-applied
until the ground is cleared. Keep all electrical cir-
cuits which are not intentionally grounded, free
from grounds. Refer to Subsection 3-3 concerning
the hazards of shipboard ungrounded electrical
distribution systems and the reasons why ship-
board power lines must not be grounded.

3-4.16 FUSES

CAUTION

Never Bypass a Blown
Fuse By Shorting It Out.

Fuses should be removed and replac-
ed ordy after their associated circuits have been
completly de-energized. A burned-out fuse shall be
replaced with a fuse of the same amperage and
voltage rating. Do not use replaceable link-type
fuses. When practical, a circuit should be checked
before replacing a burned-out fuse as such trouble
is usually indicative of a circuit fault. Non-
conducting fuse pullers shall be used when remov-
ing knife or cartridge-type fuses from fuse holders.
Refer, also to the Naval Ships Technical Manual,
Chapter 300, Electric Plant-General.

3-4.17 PROTECTIVE ENCLOSURES
All fuse boxes, junction boxes, lever-

type boxes, and wiring accessories shall be
habitually kept closed, except when necessary to
be opened for service. Care shall be exercised to
ground effectively and to maintain such protective
grounds on all metal enclosures for electrical and
ORIGINAL 3-11
electronic equipment in accordance with Subsec-
tion 3-7 Grounding of Non-Portable Power Tools
and Equipment.

3-4.18 INTERLOCKS
Almost all modern electronic

equipments are provided with various built-in safe-
ty devices (such as interlock switches) to prevent
technical and maintenance personnel from ac-
cidently coming into contact with electrical poten-
tials in excess of 70 volts RMS or DC. (See also,
Subsection 3-19.8, Equipment Built-in Safety
Devices.) However, some of these protective
devices are removed or destroyed by personnel
who tamper with, block open, or otherwise “over-
ride” them. The foregoing practices are actions
which must n@ be performed, unless the com-
manding officer has directed as such for opera-
tional reasons amd, as a result, the equipment is
properly tagged to notify personnel of the condi-
tion.

Interlocks, and other safety devices
such as overload relays and fuses, shall not be
altered or disconnected, except for replacement;
also, safeguard circuits shall not be modified
without specific authority from the cognizant
systems commend. Periodic test and inspections
shall be made to ensure that the above safety
devices are functioning properly.

3-4.19 REPLACING ELECTRON
TUBES
Whenever replacing electron tubes,

the following precautions shall be observed:
a. Do not use bare hands to remove

hot tubes from their sockets; use a tube puller.
b. Before replacing high voltage

tubes, ensure that the plate cap (anode) has been
properly discharged.

c. When replacing, or working close
to, radioactive tubes, ensure that snecial mecau-
tions are observed. (Refer to Subs”wtion -

Radioactive Electron Tubes, for details.)

3-4.20 REPLACING CATHODE-
RAY TUBES
Cathode-ray tubes (CTRS) are

3-11.8,

biddy--
evacuated and shall be handled with extreme care,
because they can implode. (Refer to Subsection
3-11.5 Cathode-Ray Tubes, for associated
hazards.) The face of a CRT, particularly the rim,
shall not be struck, scratched or subjected to more
than moderate pressure.
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Whenever replacing CRTs the follow-
ing precautions shall be taken:

a Always wear safety glasses (gog-
gles) and protective gloves when handling a CRT.

b. Avoid scratching or striking the
face.

c. DO NOT use excessive force when
removing the CRT from or replacing it in its deflec-
tion yoke or its socket.

d. DO NOT try to remove an
electromagnetic type CRT from its yoke until you
make sure that the high voltage has been dis-
charged from its anode connector (hole).

e. Never hold the CRT by its neck.
f. Always set a CRT with its face

down on a thick piece of felt, rubber, or smooth
cloth.

g. Always handle the CRT gently.
Rough handling or a sharp blow on the service
bench may cause the tube to implode or the elec-
trodes within to be displaced resulting in faulty
operation.

3-4.21 USE OF STEEL WOOL
AND EMERY
The use of steel wool or emery for

cleaning within electronic equipment spaces is
harmful to the normal operation of electronic
equipment. Steel wool or emery, in any form, shall
not be used on or near electronic equipment. In
Chapter 430 of the Naval Ships Technical Manual,
comments on the maintenance of electronic con-
tacts are as follows: “Emery paper or cloth or steel
wool must never be used to clean contacts. ” Tbis
same paragraph then makes the following
statements, indicating that steel wool particles are
a menace: “Ventilation currents distribute them
where they do the most harm.” and, “Magnetic
materials, often being present, will collect ferrous
particles.”

Another publication considering the
harmful effects of using steel wool in electronic
equipment spaces is the Handbook of Cleaning
Practices, NAVSEA O936-LP-OO3-7O1O. In
Chapter 5, under the paragraph entitled “Soil
Removal from Aluminum,” the handbook states:
“The use of steel wool on electronic equipment is
not permitted, since residual particles of steel may
cause a short circuit.” Additionally, in Chapter 7
of the same handbook, the paragraph entitled
“Electrical Contacts” directs: “clean with silver
polish, fine sandpaper, or burnishing tools. Do not
use emery or steel wool. Use vacuum to remove
dust.”
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The above statements are clear and to
the point: When cleaning electronic parts, DO
NOT USE STEEL WOOL OR EMERY.

3-4.2? INSULATING HAND TOOLS
Cover working, metal, hand-held tools

with an electrical insulating material. Taping
Method: Cover the handle and as much of the shaft
of the tool as practical. Use two layers of rubber or
vinyl plastic tape, half lapped. Coating Method:
Coat tools with plastisol; see instructions in Naval
Ships Technical Manual, Chapter 631.

3-4.23 MEASURING UNGROUNDED
ELECTRICAL POWER
SOURCES
Instances have been reported of

maintenance personnel removing the power cord’s
safety ground pin or using a power cord adapter
when it is necessary to adapt certain test in-
struments for measuring voltages of ungrounded
electrical power sources. These methods of adapta-
tion are not only unauthorized, but they are also
potential killers. Subsection 3-8.1 Portable
Cables, Plugs, and Convenience Outlets, states the
policy concerning safety ground connections of
portable power cables for the test instruments.

Shipboard electrical distribution
power sources, synchro and resolver power
sources, and any other alternating current power
source originating from the ship’s generators are
“ungrounded” for the reasons explained in Subsec-
tion 3-3, Shipboard Ungrounded Electrical
Distribution Systems are Deadly. Electrical
measurements of such “floating” or “above
ground” power sources require that both test leads
of the test instrument be isolated from ground.
This isolation shall be achieved only by one of two
methods: by use of a shorting bar, but only with
those test instruments provided with this feature;
or by use of an isolation transformer between the
test instrument signal-input test terminals and the
power source to be measured. Both of these
methods are explained in the following subsec-
tions.

3-4.23.1 Shotiing Bar Method
The chassis of some electronic test

instruments are electrically connected to the
instruments’ metallic cases with shorting bars
(removable ground straps), and the cases are
grounded to the ship’s hull through the portable
power cables. The shorting bar is connected
between the “common” signal-input test terminals
ORIGINAL
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and the instmment case. Disconnecting the short-
ing bar will then isolate both the chassis and the
signal-input test lead terminals from ground, but
will not remove the required safety ground con-
nected to the instrument’s case. The shorting bar
feature will permit the test instrument to be used
for the measurement of “floating” or “above-
-ground” power sources without jeopardizing per-
sonnel safety.

An example in the use of a shorting
bar is contained in the Test Equipment EIMB
Handbook, NAVSEA SEOOO-OO-EIM-040
3-4.23.2 Isolation Transformer Method

In instruments where the chassis and
metallic cases are electrically and permanently
connected together, it will be necessary to use an
isolation transformer in the test-lead circuitry to
achieve the desired location. The isolation
transformer will prevent the grounded test lead
from influencing a ground on the “floating” elec-
trical power source being measured. One such
isolation transformer is the CCAP-ST-213 (or the
CCAP-ST-200F). Federal Stock Number
4G6625-916-3122. The specifications of the CCAP-
ST-213 model are as follows: (EIB 846)

a. Turns Rati~l:l
b. Frequency Range-50 Hz to IOkHz
c. Input Voltage-O.35f (350 V max)
d. Input Impedance-Greater than

250,000 ohms at 400 Hz (with secondary circuit
open)

e. Open Circuit Ratio Accuracy-
0.005% at 400 Hz

f. DC Resistance-10 ohms (approx-
imate)

g. Insulation-500-V test
h. Open Circuit Phase Error-Less

than 0.30 milliradians at 400 Hz
i. Terminations-Binding Posts
j. Potting Material-Epoxy
k. Shielding-Electrostatic
1. Intershield Capacitance-350 pF

(approximate)

3-5 ADDITIONAL SAFETY
PRECAUTIONS WHILE
SHIP IS IN PORT

3-5.1 GENERAL SAFETY
PRECAUTIONS
During overhaul and repair, local

safety officials of a Navy yard or repair facility will
normally notify the commanding officers of ships
when electronic safety measures are required.
Among the standard safety measures are the
precautions listed below. These general safety
ORIGINAL 3-13
precautions shall be observed, and adhered to,
while a ship is in drydock, yard, or repair facility.

a. The electronic equipment of a
ship may be energized only with the express per-
mission of the docking officer, and then, only when
the ship’s hull is adequately grounded.

b. Excitation is not to be applied to
sonzu-  transducers unless properly immersed.

c. Sonar hoist mechanisms are to be
operated only after it has been definitely ascer-
tained that adequate clearance exists for the mov-
ing elements within their full limit of travel, and
that mechanical damage will not be incurred by
such operation. This determination is to be made
as soon as practical after the dock is dewatered; if
insufficient clearance exists, positive action shall
be taken to prevent accidental lowering of the
transducer by gravity, manual operation, or power
operation.

3-5.2 TRANSMITTING EQUIPMENT
During any in port period the ship’s

electronic transmitting equipment shall be secured
whenever:

a. Overhead cranes are operating in
close proximity of the transmitting antennas.

b. Personnel are installing/removing
rigging or structures aloft.

c. Transporting, loading, or unload-
ing operations (of aircraft, ammunition, volatile
liquids, or explosive gases) are in progress on the
adjacent dock or on other ship’s barges nearby.

3-6 PRECAUTIONS IN THE
HANDLING AND CHARGING
OF BATTERIES

The safety precautions contained in
this subsection involving the handling, storage,
maintenance and charging of batteries shall be
observed.

3-6.1 NICKEL-CADMIUM

WARNING

BATTERIES

Nickel-Cadmium Batteries
or Cells Must be Charged
only in Series, Never in
Parallel. Cell Imbalances
Cause Different Resist-
ances Which Vary the
Charging Rates of the Cells
when Charged in Parallel.
This May Cause a “Ther-
mal Runaway”.
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Nickel-cadmium batteries have
exploded while being charged, resulting in injury
to personnel. This was probably due to not using
the proper precautions when charging the battery,
rather than a defective battery.

WARNING

Higher Than Recommend-
ed Charging Rates or
Voltages May Result in
G as E volu tion of
Hydrogen and Oxygen-An
Explosive Mixture which is
Easily Ignited.

The manual charging rate for a nickel-
cadmium battery is cI1O, where “c” is the arnpem
hour capacity of the battery. This is the recom-
mended constant current charging rate at the ten-
hour rate. For example: the charging rate for a
4.0-ampere-hour nickeladrnium  battery or cell
would be 0.4 amperes at a maximum voltage of 1.5
volts per cell. A completely discharged battery re-
quiree 14 to 16 hours of charging. With properly
designed batteries, gassing due to over~hsrging is
practically nil under these conditions. Constant
voltage charging is not recommended.

All nickel-cadmium sealed cells can
be “floated” or “trickle-charged” to maintain a
fully charged condition in standby for emergency
power applications. The usual trickkcharge rate is
c/100 unless the manufacturer recommends other-
wise. To obtain optimum life and performance,
care should be taken to maintain a nickel<admium
battery as near room temperature as practical. The
nickelad.mium battery may be used over a wide
temperature range. It may be discharged at about
O“F to 100”F, stored at approximately -40”F, and
even discharged at a maximurn temperature of
160”F or a minimum of -60° F for a short time, if
necessary. However, at temperatures over 11O”F,
degradation of the battery increases rapidly.

Nickel-cadmium batteries should
never be replaced near other heat producing com-
ponents. In high-rata discharge applications the
battery should be ventilated, because high current
discharges result in high temperatures which may
cause cell damage. Care should aleo be taken to
prevent short-circuiting.

Battery shops for nickel%admium
batteries ehould have their own tools and service
areai separated from those used for lead-acid bat-
teries, to reduce the possibility of contamination
problems.
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In summary, the following precau-
tions are recommended:

a. Charge nickel-cadmium batteries
or cells in series, only; never charge them in
parallel.

b. Use the proper constant current
charging rate of cI1O (or cI1OO for trickle or float
charge) at 1.5 volts per cell.

c. Maintain the battery temperature
below 113”F, if possible.

d. Avoid possible short circuits.
e. Have separate tools and service

area for nickel-cadmium batteries. (EIB 760)

3-6.2 MERCURY BAITERIES
Under certain conditions, mercury

drywell batteries will explode. However, the
possibility of explosion exists mostly in the misuse
of this type of battery, and is not usually present
during ordinary usage. An explosion, however,
may be caused by excessive heat or by ignition of
hydrogen gas.

When a mercury battery is subjected
to a temperature of 400”F or above, it will explode.
This high temperature may easily be a direct result
of a battery cell short. Hydrogen-gas evacuation
from individual cells, within a multi-cell battery,
usually occurs when such cells are forced to pass
current after the expiration of their useful life.
This is a dangerous condition and may occur when
one or more individual cells are weaker than the
rest. If this compressed gas is subjected to suffi-
cient heat or to a spark, an explosion occurs.

Additional hazards associated with
mercury are discussed in subsection 3-11.6,
Mercury.

To minimize the possibility of having
a mercury%ell  battery explode, the following
precautions should be taken:

a. Never discharge a mercury<ell
battery after its voltage has fallen below 70 per-
cent of its normal voltage, or after it fails to
operate the equipment in which it is used.

b. Never place a direct “short” on
the mercury<ell battery.

c. Never leave the battery switch
“on” when the equipment is not in use, or after the
battery fails to operate the equipment.

d. Never retain exhausted mercury-
cell battsries; discard them as soon se possible at
the first shore installation. Exhausted cells should
be temporarily stored under water in a suitable
container. The jacket of the batteries should not be
purposely darnaged prior to submergence for tem-
porary storage or prior to shore disposal.
ORIGINAL
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e. Store the batteries in an ade-
quately ventilated, preferably cool, fireproof area.

3-6.3 LITHIUM BAITERIES

WARNING

Lithium Batteries or Cells
are Potential Hazards if
Misused, Tampered with
Before, During or After
Discharge. Lithium Bat-
teries have Exploded while
Rapidly Discharging and
up to 30 Minutes After Dis-
charge. Whether Fresh or
Discharged, Lithium Bat-
teries shall not be Pierced,
Crushed, Burned, Inten-
tionally Dropped, Can-
nibalized, Dismantled,
Modified or Otherwise
Carelessly Handled nor
shall They be Short Cir-
cuited, Charged or Used in
any Other Equipment than
Specified.

The number of safety incidents dic-
tates that caution must be exercised in all areas
concerned with the handling of lithium batteries.
Only lithium batteries which have been approved
as safe for a specific use shall be procured and then
solely for that application.

Lithium cells and batteries shall be
stored in their original shipping containers in a
cool, well ventilated shelter. The storage area is to
be isolated from other hazardous and combustible
material.

Since most of the documented safety
incidents have occurred with partially or fully
discharged lithium batteries, these shall be
removed from their associated equipment upon
completion of their useful life. The exposed ter-
minals shall be insulated to prevent short circuits
and batteries turned in for appropriate disposal.
When possible, agencies licensed to dispose of
hazardous materials should be utilized; if this is
not possible then:

a. At sea — discharge overboard in
water over 500 feet deep outside of the 50 mile
limit. Do not store for shore disposal.

b. Shore – batteries shall be buried
in a controlled hazardous waste land fill. See Naval
Environmental Support Office NESO 20.2-011
Hazardous waste disposal Guide.
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Additional Guidelines for design
acquisition, packaging, use, transport and disposal
of Lithium Batteries are outlined in NAVSEA
INSTRUCTION 931O.1A

3-7 GROUNDING OF
NON-PORTABLE
POWER TOOLS AND
EQUIPMENT

The possibility of electrical shock can
be reduced by ensuring that all motor and
generator frames, cases, metal bases, and other
structural parts of electrical and electronic equip-
ment are at ground potential. Normally, on steel-
hull vessels, such grounds are inherently provided
because the metal cases or frames of the equip-
ment are in contact with one another and with the
metal structure of the vessel. In some instances
where such inherent grounding is not provided by
the mounting arrangements, such as equipment
supported on shock mounts, suitable ground con-
nections must be provided. The conductors
employed for this purpose are generally composed
of flexible material (copper and aluminum) that
provides sufficient current-carrying capacity to en-
sure an effective ground. In this manner, equip-
ment cases and frames which are not intended to
be above ground potential are effectively ground-
ed, and the possibility of electncaI  shock to person-
nel coming in contact with metal parts of the
equipment is minimized.

3-7.1 MAINTENANCE OF
GROUND CONNECTIONS
h important function of grounds is

the maintenance of service continuity between
separately mounted equipments that have a com-
mon ground return, as well as improvement of
operation. Faulty ground returns are detrimental
to normal operation and can cause interruption of
service, intermodulation and noise, excessive
voltage build-up, false signals, signal distortion,
and other undesirable effects that may result in
equipment damage.

A satisfactory ground connection,
regardless of the application, must meet certain
requirements as described in MIL-STD-131O, in
Chapter 300 of the Naval Ships Technical Manual,
and in MIL-E-16400. Their requirements are
tested by the manufacturer of the equipment or by
Naval development laboratones, and therefore,
maintenance of ground conductors and connectors
is primarily, preventive.
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In all instances, where equipment
grounding is provided, certain general precautions
and preventive maintenance measures must be
taken to ensure that all bonding surfaces (connec-
tion points or metallic junctions) are securely
fastened and free of paint, grease, or other foreign
matter that could interfere with the positive metal-
tu-metal contact at the ground connection point. A
few of these precautions are given below:

a. Periodically, clean all strap and
clamp-type connectors to ensure that all direct
metal-timetal  contacts are free from foreign
matter.

b. Check all mounting hardware for
mechanical failure or loose connections.

c. Replace any faulty, rusted, or
otherwise unfit grounding strap, clamp, connec-
tion, or component between the equipment and the
ground to the ship’s hull.

d. When replacing a part of the
ground connection, make certain that the metallic
contact surfaces are clean, and that electrical con-
tinuity is m-established.

e. After the foregoing steps have
been completed, recheck to ensure that the connec-
tion is securely fastened with the correct mounting
hardware, and then paint the ground strap and
hardware in accordance with MIL-STD-131O.

3-7.2 TAGGING OF TEMPORARY
PROTECTIVE GROUNDS
All circuits over 750 volts shall be

grounded, for protection of personnel engaged in
repair work. Such grounding points should be
located in the vicinity of the working party and
shall be properly secured to prevent accidental
removal. However, if the grounding points can not
be located in the immediate vicinity of the working
party, the tagging procedure indicated in Subsec-
tion 3-4.9 shall be followed with the working of the
tags suitably revised to cover the applicable condi-
tions.

3-7.3 GROUNDING OF
WHIP ANTENNAS
Whip antennas shall be grounded

before any maintenance is performed on them. The
ground shall be attached to the ship’s structure
first and then to the antenna.

3-7.4 GROUNDING OF EQUIPMENT
AND METAL FITTINGS ON
NON-METALLIC HULL SHIPS
AU metal fittings and electronic

equipment installed on non-metallic hull ships
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shall be grounded in accordance with MIL-
STD-131O, Shipboarding Bonding, Grounding,
and Other Techniques for Electronic Compatibil-
ity and Safety. Mating surfaces of metal fittings
and ground straps must be cleaned to remove dirt
and paint. After fittings are secured in place, the
grounding contacts shall be sealed against the
entrance of moisture to prevent corrosion.

3-8 GROUNDING OF
PORTABLE ELECTRICAL
TOOLS AND EQUIPMENT

Improperly wired electrical tools,
portable electrical and electronic equipment, test
equipment, etc. are extremely hazardous: espe-
cially when they are powered by the ship’s
115-volt, 60-hertz, single-phase power. The safety
precautions involving the use of portable electrical
tools and equipment and the policies regarding cer-
tain wiring procedures are contained in the subsec-
tions which follow. These safety procedures and
policies shall be practiced by all personnel.

3-8.1 PORTABLE CABLES, PLUGS,
AND OUTLETS

WARNING

Never use any metal-cased
portable equipment, appli-
ance, or power tool, or any
cable or extension cord
unless you are absolutely
sure that it is equipped
with a properly connected
grounding conductor.

Portable cables, plugs, and conve-
nience outlets used to supply 115 volts 60 hertz
single-phase power to portable equipment, test
equipment, power tools, and appliances must have
a safety ground conductor when used aboard Navy
vessels. For shipboard application, it is obvious
that a safety ground conductor is imperative for
personnel safety since neither side of the 115-volt
60-hertz single-phase power source is at ground (or
hull) potential. (Refer to Subsection 3-3. Shipboard
Ungrounded Electrical Distribution Systems are
Deadly.)

3-8.2 PLASTIC CASED
PORTABLE TOOLS
Certain portable tools and equipment

are exempt from the requirement that they be
ORIGINAL
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equipped with a properly connected safety ground
conductor. One exemption applies to plastic-cased
(sometimes referred to as “double insulated”) por-
table electric tools, which do not require a safety
ground conductor. With these tools, the tweprong
plugs and cords are authorized for use aboard ship
and may be inserted in bladed type receptacles
even though they are labeled “WARNING: IN-
SERT 3-PRONG GROUNDED PLUGS ONLY”.
Other exemptions involve privately-owned por-
table equipment which are explained in Subsection
3-8.4, Privately-Owned Portable Equipment.

3-8.3 PORTABLE CABLE
ASSEMBLIES
Portable cable assemblies used with

portable electronic test equipment shall be an
eight-foot, 3-conductor flexible cord conforming to
MIL-L-28777 (EC). The wires of this type of cable
have insulations which are color-coded white,
green, and black.

To ensure that the safety factors
incorporated in cables and connectors are in ser-
viceable condition and safe for use, the following
precautions and inspections must be performed.

a. Inspect the phenolic pin-guide
insert of the receptacle to see that it is held firmly
in place ~d that the guide pin is not bent or
damaged.

b. Check the wiring terminals and
connections of the plug. Loose connections and
frayed wires on the plug surface must be corrected
and all foreign matter removed before the plug is
inserted into the receptacle.

c. Check for spliced cables. Spliced
portable cables are extremely dangerous and shall
not be used.

Do not attempt to insert a grounded-
type plug into a grounded receptacle without first
aligning it properly. For MS/AN connectors,
always rotate the plug so that its groove is aligned
with the polarity pin or notch inside the receptacle.

3-8.4 PRIVATELY-OWNED
PORTABLE EQUIPMENT
Shipboard 115-volt 60-Hz lighting

and receptacle circuits are ungrounded. In s-n
ungrounded system both conductors of the
115-volt system are above ground potential and
are a shock hazard. For this reason personal elec-
trical equipments, which are normally designed to
operate on 115-volt 60-Hz grounded systems (the
normal residential system), are discouraged from
being used aboard ship. In much of this equip-
ORIGINAL 3-17
ment, the chassis forms a part of the circuit and
the exposed metal parts are energized thereby
creating the danger of shock to personnel touching
them. Moreover, grounding these metal parts to
the ship structure would place a ground on the
115-volt system jeopardizing continuity of power.

OPNAVIST 3120.32 and 5100.19
plus Naval Ships Technical Manual Chapter 300
provide detailed guidance and establishes re-
quirements for administrative control of privately
owned portable equipment programs.

3-8.5 PORTABLE EXTENSION
LIGHTS
Only those portable extension lights

which conform to Military Specification MIL-
F-16377 are authorized for use aboard Navy
vessels. These authorized types of portable exten-
sion lights are listed in the following chart:

Mil Spec  &
Description Symbol NSN

Incandescent, MIL-F-16377/52A 9G6230-OO-
100 watts, Symbol 286 701-2947
120 volts

Fluorescent, MIL-F-16377/49 9G6230-OO-
8 watts, Symbol 306.2 244-3996
115 volts,
60 hertz

Fluorescent MIL-F-16377/68
4 watts, Symbol 163
120 volts,
60 hertz

Maintenance and operation instruc-
tion for portable extension lights are contained in
Chapter 330, Lighting, of the Naval Ships
Technical Manual.

3-8.6 VOLTAGE TESTERS
The following voltage tester is

authorized for shipboard use where a hand-held
visual indicator is required.

Voltage Tester
NSN Description Function

lN6625-OO- MIL-I-23830B 28 to 440 VAC,
132-1196 28 to 500 VDC,

DC polarity, and
60 and 400 Hz
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3-8.7 FUSE PULLERS
Certain hazardous fuse pullers and

voltage testers remain in use in the fleet. Only the
following fuse pullers are authorized for shipboard
use; all others should be destroyed. (EIB 799)

Diameter of
Fuse Puller NSN Description Fuse (in)

9Q5120-OO-224- W-P-796, class A, 0.25 to 0.50
9453 Size 1
9Q512000-224- W-P-796, ChMs A, 0.35 to 1.00
9456 Size 2
9Q5120-OO-243- W-P-796, class A, 1.40 to 2.50
2776 Size 3

Fuse pullers in frequent use may
become contaminated with dirt and perspiration
from handling. This may accumulate on the edges
of the material and may eventually cause arcing or
tracking. Periodic inspection, and if necessary,
replacement with a new puller will prevent any
shock hazard from occurring.

3-9 PORTABLE POWER TOOL
PRECAUTIONS

The hazards associated with the use
of portable power tools are electrical shock,
bruises, cuts, particles in the eye, falls, explosions,
and such. Safe practice in the use of these tools will
reduce or eliminate such accidents. Listed below
are some of the general safety precautions that
shalI be observed when your work requires the use
of portable power tools.

a. Ensure that all metakaaed port-
able power tools are grounded in accordance with
Subsection 3-8.1 Portable Cables, Plugs, and Con-
venience Outlets.

b. Do not use spliced cables unless
an emergency warrants the risk involved.

c. Inspect the cord and plug for
proper comection. Do not use any power tool that
has a frayed cord or broken or damaged plug.

d. Make sure that the ordoff switch
is in the off position before inserting or removing
the plug from the receptacle.

e. Always connect the cord of a port-
able power tool into the extension cord before the
extension cord is inserted into a live receptacle.

f. Always unplug the extension cord
from the receptacle before the cord of the portable
power tool is unplugged from the extension cord.

g. See that all cables are positioned
so that they will not constitute a tripping hazard.
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h. Wear eye protection when work-
ing where particles may strike the eyes. (Refer to
Subsection 3-19.6 Safety Goggles.)

i. Wear hearing protection (ear
plugs or circumaural type muffs which cover the
entire outer ear) when working with noise produc-
ing tools or in the area of such work.

j. After completing the task requir-
ing the use of a portable power tool, disconnect the
power cord as described in Steps d and g and stow
the tool in its assigned location.

3-1o SOLDERING IRON
PRECAUTIONS

CAUTION

Transformer Type Solder-
ing Guns Shall not be Used

When using a soldering iron, always
remember the following:

a. To avoid bums, always assume
that a soldering iron is hot.

b. Never rest a heated iron
anywhere but on a metal surface or rack provided
for this purpose. Faulty action on your part could
result in fire, extensive equipment damage, adlor
serious injuries.

c. Never use an excessive amount of
solder, because drippings may cause serious skin
or eye bums and/or short circuits.

d. Do not swing an iron to remove
excess solder. Bits of hot solder that are removed
in this manner can cause serious skin or eye bums,
or bits of hot solder may ignite combustible
material in the work area,

e. When cleaning an iron, use a
cleaning cloth but DO NOT hold the cleaning cloth
in your hand. Always place the cloth on a suitable
surface and wipe the iron across it to prevent bum-
ing your hand.

f. Hold small soldering jobs with
pliers or a suitable clamping device to avoid bums.
Never hold the work in your hand.

g. Do not use an iron that has a
frayed cord or damaged plug.

h. Do not solder electronic equip-
ment unless the equipment is electronically discon-
nected from the power supply circuit.

i. After completing the task requir-
ing the use of a soldering iron, disconnect its power
cord from the receptacle and, when the iron has
cooled off, stow it in its assigned storage area
ORIGINAL
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SAFETY
3-11 HAZARDOUS EQUIPMENT
AND MATERIALS

This subsection provides information
pertaining to hazards and hazardous items of
equipment that may cause injury and, in severe
cases, death. It is the purpose of this subsection to
supply electronic and maintenance personnel with
information pertaining to these hazards and to
provide sufficient safety practices which, when
faithfully enforced, will aid in the elimination of
accidents.

3-11.1 TRANSFORM ERLESS
COMMERCIAL EQUIPMENT
Many of the “transformerless”  type

television and radio sets that have been manufac-
tured commercidy are the “hot chmsis”  type.
That is, one side of the 115-volt, 60-hertz, single-
phase input power line is connected to the chassis
for series tube filament and “B” SUPPIY return.
Aboard ship, this arrangement creates a DEAD-
LY shock hazard; in addition, it presents an
undesirable source of RF radiation. Moreover,
grounding of the chassis to the ship’s structure
places a ground on the 115-voh  power system,
jeopardizing the continuity of power. Why is the
continuity of power jeopardized? Refer to Subsec-
tion 3-3.1, Reason for Using an Ungrounded
system, and learn why.

Privately-wned  portable equipment,
such as television receivers, radio receivers, record
players, wire or tape recorders, electric shavers!
lights, fans, power tooIs,  and hobby equipment
shall not be used aboard ship unless they satisfy
the conditions stated in Subsection 3-8.4,
Privately-Owned Portable Equipment.

3-11.2 CLEANING SOLVENTS
The technician who smokes while

using a volatile cletig solvent is inviting
disaster. Unfortunately, many such disasters have
occurred. For this reason, the Navy does not per-
mit the use of gasoline, benzine, ether, or like
solvents for cleaning purposes, since they present
potential fire or explosion hazards. Ordy, non-
volatile solvents shall be used to clean electrical or
electronic apparatus.

In addition to the potential hazard of
accidental fire or explosion, most cleaning solvents
can darnage the human respiratory system, in case
of prolonged inhalation. The following list of “DO
NOT’s” will serve as an effective reminder to
technical personnel who must use cleaning
solvents:
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a. DO NOT work alone in a poorly
ventilated compartment.

b. DO NOT use carbon tetra-
chloride. This is a highly toxic compound.

c. DO NOT breathe directly over the
vapor of any cleaning solvent for prolonged
periods.

d. DO NOT spray cleaning solvents
on electrical windings or insulation.

e. DO NOT apply solvents to warm
or hot equipment since this increases the toxicity
hazard.

The following steps are positive safe-
ty precautions which shall be followed when clean-
ing operations are underway.

a Use a blower or a canvas wind
chute to blow air into a compartment in which a
cleaning solvent is being used.

b. Open all usable port holes and
place wind scoops in them.

c. Place a fire extinguisher close by,
ready for use.

d. If feasibIe, use water compounds
instiad  of other solvents.

e. Wear rubber gloves to prevent
direct contact with solvents.

f. Use goggles when a solvent is be-
ing sprayed on permissible surfaces.

g. Hold the nozzle close to the ob-
ject being sprayed.

Where water compounds are not
feasible, inhibited methyl chloroform (1,1,1,
Trichloroethane) shall be used instead of the
dangerous carbon tetrachloride.  Methyl
chloroform is an effective cleaner and as a safe as
can be expected when reasonable care, such as ade-
quate ventilation and obsenmnce  of fire precau-
tions, is exercised. When using inhibited methyl
chloroform, avoid direct inhalation of the vapor.

The Chief of Naval Material, by Itr
MAT 0413.JM of 22 June 1970, prohibited the use
of natural (pure) ethanol as a shipboard cleaning
and decreasing agent ~d approved the use Of
isopropyl alcohol as a replacement. Isopropyl
alcohol may be requisitioned in the following quan-
tities using the Federal Stock Numbers listed.

Quantity

8-ounce container
lquart container
l-gallon can
5-gallon can

NSN

9G681O-OO-753-4993
9G681O-OO-983-8551
9G68104O-286-5435
9G681O-OO-855-6I6O

For additional information on the
safety precautions to be observed when using
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solvents, see Articles 300-2.30 thru 33;300 -4.29
thru 34 of the Naval Ships Technical Manual,
Chapter 300. In addition, refer to Chapter 670 of
the Naval Ships Technical Manual for information
pertaining to the handling and storage of cleaning
compounds.

3-11.3 AEROSOL DISPENSERS

NOTE

Aerosol dispensers
permitted aboard
submarines. Refer

are not
nuclear
to the

Nuclear Powered Sub-
marine Atmosphere Con-
trol Manual, NAVSEA
O938-LP-O11-4O1O.

Deviation from prescribed procedures
regarding the selection, application, storage, or
disposal of aerosol dispensers containing in-
dustrial sprays can result in serious injury to per-
sonnel because of toxic effects, fire, explosion, and
so on. Specific instructions concerning the precau-
tions and procedures that must be obsenmd to pre-
vent physical injury cannot be given in this article
because of the multiplicity of available industrial
sprays. However, all personnel concerned with the
handling of aerosol dispensers containing voIatile
substances should clearly understand the hazards
involved and the importance of exercising protec-
tive measures to prevent personal injury. Strict
compliance with the instructions printed on the
aerosol dispensers will prevent many of the
accidents which result from misapplication, or
improper storage of industrial sprays.

The basic rules which must be ob-
served to ensure safety in the use of aerosol
dispensers are:

a. Carefully read and comply with
the instructions printed on the container.

b. Do not use any dispenser that is
capable of producing dangerous gases or other
tQxic effects in an enclosed area urdess the area is
adequately ventilated.

c. If a protective coating must be
sprayed in an inadequately ventilated space, either
an air-line respirator or self-contained breathing
apparatus should be provided. However, fresh air
supplied from outside the enclosure by use of
exhaust fans or portable blowers is preferred. Such
equipment will prevent inhalation of toxic vapors.

d. Do not spray protective coatings
on warm or energized equipment, because to do so
creates a fire hazard.
3-2Q
e. Avoid contact of your skin with
the liquid contained in the dispenser. Contact with
some of the liquids being used may result in bums,
while milder exposures may cause only rashes.

f. Do not puncture the dispenser,
because it is pressurized. Injury can result from
this practice.

g. Do not discard used dispensers in
wastebaskets that are to be emptied into an in-
cinerator; an explosion of the dispenser may result.

h. Keep dispensers away from direct
sunlight, heaters, and other sources of heat.

i. Do not store dispensers in an
environment where the temperature is above the
temperature limits printed on the dispenser case.
Exposure to high kmperature  may cause the con-
tainer to burst.

3-11.4 FUNGUS-PROOFED AND
FIBERGLASS-INSULATED
WIRES
Handling fungus-proofed, fiberglass-

insulated wire requires certain precautions to pre-
vent skin irritation. Insulation stripped from this
type of wire should be placed in containers to keep
it off floors, benches, and clothing. Insulation
“dust” (small particles of insulation shed during
stripping or flexing of the wire) should be collected
with a vacuum cleaner. Compressed air shall never
be used to remove “dust” from benches, equip-
ment, or floors.

After stripping or handling fi.mgus-
proofed wire, the hands and arms should be
washed thoroughly with soap and water. If an
itching sensation is experienced, a good hand
cleaner should be used tA remove the remaining
particles of fiberglass. Scratching of the affected
area shall be avoided. If skin irritation persists,
medical advice shall then be sought.

3-11.5 CATHODE-RAY TUBES
Cathode-ray tubes (CRTs) are, poten-

tially, extremely hazardous items. the phospor
coating on their internal faces is toxic and the
large physical size of their glass envelopes can
create violent implosions, if broken. Their glass
envelopes are highly evacuated and, consequently,
their large surface areas are subjected to con-
siderable force by atmospheric pressure. For exam-
ple, the total force exerted on the overall surface of
a 10-inch CRT is nearly 2,000 pounds, of which
1,000 pounds is exerted on the face alone. When a
CRT breaks, the high external pressure causes the
tube to implode (burst inwards) and, as a result,
the inner metal parts, glees fragments, and toxic
phospors are violently expelled.
ORIGINAL
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The precautions which are to be
followed when replacing CRTs are contained in
Subsection 3-4.20, Replacing CathodeRay Tubes.

Extreme care shall also be taken
whenever disposal of CRTs is necessary. All defec-
tive tubes shall be stored in such away that injury
to personnel will be avoided. When a CRT is
removed from a unit, it should not be allowed to
remain exposed to damage or shock on work
benches, etc., but should be immediately placed in
the container provided for that purpose or in the
container that held the replacement tube, until
disposal.

WARNING

The Phospor Coating on
the Internal Face of the Crt
is Extremely Toxic. When
Disposing of a Broken
Tube be Careful not to
Come into Contact with
this Compound. If Contact
is Made, Consult a Medical
Officer Immediately.

Before a CRT is discarded, it should
be made harmless by breaking the vacuum glass
seal. To accomplish this, proceed as follows:

a Place the tube that is to be
discarded in an empty carton, with its face down.

b. Make sure that goggles are worn.
c. Carefully brake off the locating

pin from its base. (See Figure 3-5.)
d. With a small screwdriver or

probe, break off the tip of the glass vacuum seal.
LOCATI
PIN

Figure 3-5. Cathode-Ray Tube Base Structure

ORIGINAL 3-21
3-11.6 MERCURY

CAUTION

Personal hygiene is of
utmost importance in
working with and handling
mercury. Since mercury
can be absorbed through
the skin, extreme care shall
be taken not to handle mer-
cury or mercury con-
taminated components
directly. Exposed skin
shall be thoroughly washed
with soap and water or
suitable hand cleaner
following clean-up pro-
cedures. Persons coming in
contact with mercury shall
not smoke until hands are
washed. Clothing on which
mercury has been spilled
shall be cleaned of visible
mercury, then removed,
double bagged, and dis-
posed of as a mercury
waste.

The proper handling of mercury is
essential for personnel safety. Mercury is an
extremely toxic material and should be handled
with great care. It is much more volatile than is
generally supposed, and is especially dangerous
since its presence is not easily detected by the
human senses. The vapor concentration at
equilibrium and normal room temperature is 200
times the safe amount. When mercury is spilled, it
becomes finely divided, lodges in tiny pores and
crevices in the floor, and gives off vapor more
readily because of the large area exposed. It is ab-
sorbed into the body in three ways; by inhalation
of vapor, by ingestion from contaminated hands
when eating or smoking, aud by direct absorption
through the skin when finely divided.

Mercury and many mercury com-
pounds are particularly hazardous when heated
due to the production of toxic vapors.
BUMEDINST 6270.3 establishes a threshold
limiting value of 0.05 milligrams per cubic meter
(mg/m3) over an eight (8) hour period. Unprotected
exposure exceeding this value may lead to acute or
chronic physiological changes, depending upon the
exposure pattern. Therefore extreme care is re-
quired whenever mercury or mercury compounds
are handled.
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Mercury may be damaging to
materials and equipment. Mercury and its com-
pounds are especially corrosive to certain non-
ferrous metals and their alloys, e.g., silver, copper,
aud ahuninum.

Mercury is a severely damaging
environmental pollutant and is toxic to fresh and
salt water marine organisms. OPNAVINST
6240.3 prohibits overboard discharge of mercury
or mercury compounds and requires disposal
ashore. Mercury has been found to be toxic at a
level of 0.05 parts per million (ppm) for some forms
of sea life, and any amount in the marine life food
chain may subsequently be toxic to man. Detailed
Guidance for the handling of mercury is found in
NAVSEAINST 5100.3.

3-11.7 GASEOUS DIELECTRIC FOR
WAVEGUIDES
The development of high-power

microwave transmitting equipment haa reached
the point where the power levels available for
radiation exceed the power-handling capabilities of
ordinary waveguide transmission lines. Therefore,
it is necessary to develop means by which the
power-handling capability of waveguides can be
increased.

Waveguides for use with moderate-
power equipments enploy dry air as the dielectric
medium. Since the power-handling capability of a
typical air-dielectric waveguide can be increased
approximately as the square of the pressure, the
power-handling capability of this type of
waveguide can be increased by increasing the
pressure of the gas (air) within the waveguide.
However, there is a practical limit to this ap-
proach, because the increased internal pressure of
a waveguide may require considerable strengthen-
ing of the guide, and the use of pressurized seals,
and windows. Consequently, when thick, solid
dielectric materials are used to withstand the in-
creased pressure in the waveguide, problems of im-
pedance matching, possible dielectric losses, and
narrowed transmission bandwidths are en-
countered. Therefore, an increase of the pressure in
the waveguide system is not always the answer to
an increase of the power-handling capabilities of
the transmission line.

One solution to the problem has been
the use of a gas, other than dry air, having a dielec-
tric strength greater than air. However, the dielec-
tric strength of a gas is influenced by its nature,
purity, and density, and is subjected to large varia-
tions caused by the introduction of impurities in
the form of small amounts of foreign gases. These
3-22
impurities may either decrease or increase the
dielectric strength of the predominant gas by as
much as 50 percent.
3-11.7.1 Dielectric Properties of Gasses

Nitrogen, which has a relative dielec-
tric strength slightly greater than that of dry air,
and Freon, which has a relative dielectric strength
several times that of dry air, have been used as gas
dielectric media in waveguides. Although Freon
has a greater relative dielectric strength than dry
air or nitrogen, its vapor pressure varies con-
siderably with changes in temperature. For this
reason, if an arc-over or a breakdown occurs in the
waveguide, Freon decomposition products are
highly corrosive and deposit undesirable carbon
particles on the waveguide inner surfaces.

Presently, a gas used with much suc-
cess as a dielectric medium in waveguides, is
Sulfur Hexafluonde (SF6). This gas has a high
dielectric strength; chemically, it is essentially
inert; biologically, it possesses a wide operating
temperature range and does not leave carbon
tracks on waveguide surfaces after breakdown.
Additionally, it permits ahnost 8 to 10 times
greater power to be transmitted through the
waveguides, at microwave frequencies, as com-
pared to the power permitted to travel through
similar dry-air filled waveguides.

In many applications, microwave
transmission lines are quite long and are subject to
leak when pressurized. Present standards for
waveguides used in ground radar equipments
specify that the leakage rate for a 30-psig system
must not exceed 1.25 psi per hour. The waveguide,
originating at a transmitter, usually passes
through areas accessible to, and possibly occupied
by, personnel. Therefore, the toxicity factor of a
gas used to pressurize the waveguide must be
known, especially when a leak occurs in a closed
space, to safeguard personnel against toxic effects
from leeks in the waveguide. Adequate ventila-
tion, provided by exhaust fans, maybe required to
keep the concentration of escaping gas well below
a tolerable percentage in closed spaces occupied by
personnel.

The use of either Freon or Sulfur Hex-
afluoride as a dielectric medium for pressurizing
waveguide systems, does not permit an increase of
the power-handling capability of the waveguide
system; in the event of an arc-over or a chemical
breakdown, both gases will be subjected to decom-
position. Freon is not likely to be used in low-
temperature applications because of its compara-
tively high condensation temperature (a Freon-
filled system operated under low-temperature con-
ORIGINAL
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ditions special treatment to keep the temperature
of the gas above the condensation temperature.)
However, it is important to note that after
chemical breakdown, one of the decomposition pro
ducts of Freon is Phosgene, which is a highly toxic
gas and extremely dangerous to personnel.

Sulfur Hexafluoride, in its pure state,
is essentially inert and nontoxic and has found use
in medical applications as a therapeutic agent for
rehabilitation of damaged lungs. In tests on
humans, the gas in its pure state has been found b
be non-toxic when inhaled in gaa-Oxygen mixtures
containing es much as 80-percent Sulfur Hex-
afluonde. However, when arc-over occurs in a
waveguide filled with this gas, the decomposition
products that are produced constitute a dangerous
personnel hazard in the form of several toxic gases,
including Fluorine. These toxic gases are colorless,
cannot be detected by odor, and may not irritate
the skin. When inhaled, however, they will cause
severe lung irritation and hemorrhaging. In animal
experiments, conducted in the laboratory, samples
of Sulfur Hexafluoride and its decomposition
products produced by arcing proved fatal to mice
and rats when small percentages of the gaseous
compounds were introduce into the air chamber
containing the experimental animals. Autopsy
revealed extensive hemorrhaging in the lungs of
the animals.
3-11.7.2 Recommended Safety

Precautions
The effects of a short exposure to a

high concentration of Sulfur Hexa.fluonde, which
has been subject to arcing, are not fully known at
this time. Tests are being conducted to determine
the most practical means of maintaining the con-
centration of toxic products in operational equip-
ment below a hazardous level, and to devise a
system which is completely safe, foolproof, and
practical for field use.

When a breakdown occurs witbin a
waveguide system, the voltage-standing-wave
ratio in the transmission line will, likely, increase.
Depending upon the individual radar system, an
increase in the voltage-standing-wave ratio may
cause arcing in the magnetron transmitter, and
this in turn may actuate power “rundown” control
circuits to stop the transmitter until the arc is
extinguished. However, arcing may take place
periodically until the system fails completely, or at
least until the system performance drops below an
acceptable minimum. Therefore, should a
maintenance technician open the waveguide while
repairing the system, highly toxic gases (resulting
from dielectric breakdown) would be released into
the area in which the work is taking place.
ORIGINAL 3-23
The possibility of inhaling a concen-
trated mixture when the pressure in the system is
released, by opening the system, represents a
serious hazard to personnel, especially in closed
work spaces. Since results of tests have indicated
that the decomposition products of Sulfur Hex-
afluonde are definitely haaardous to personnel, the
foIlowing safety precautions are recommended in
installations where this gas is used to pressurize
waveguide systems:

a. The portion of the waveguide
system which originates at the transmitter and
passes through confined areas shell be well sealed
and made as gas-tight as is possible.

b. A room ventilation system shell
be provided in confined areaa where leakage from
the waveguide is possible. The room exhaust fan
shell provide a complete change of air every
several minutes to pervent concentration of toxic
gases.

c. Consideration shall be given ta
the incorporation of an escape valve in the
waveguide system, at a point external to any clos-
ed area or equipment shelter, to allow continuous
leaking of the gas to the open atmosphere. The
purpose of such a pressure leak is to keep the gases
moving through the system which expels decom-
position products, resulting from electrical
breakdown, to the open atmosphere where the
gases will be diluted and dissipated harmlessly.
The rate of flow through the escape valve shall
require adjustment to a rate which is economically
feasible. A flow rate of 2.25 liters per hour has been
suggested; at this rate, a 100 pound tank of Sulhr
Hexafluoride connected to a typical waveguide
system should maintain system pressurization
continuously for approximately 5 months.

d. An alternate to the recommenda-
tion given in the previous paragraph (Paragraph 3)
is to provide a gas recirculating system, to cir-
culate the gases from the waveguide through a
scrubbing column of soda-lime, for absorption of
the toxic gases, and to return the purified gas back
to the waveguide. (If necessary, an absorption col-
umn containing activated alumina may be used in
series with the soda-lime scrubber.) However, the
scmbbing agent would require replacement after
losing its effectiveness; therefore, the scrubbing
columns of such a system should be opened
periodically for removal of the spent absorbing
agent and replacement.

e. Infraxed  spectrograms have been
made to obtain information on the nature of the
toxic by-products resulting from the decomposi-
tion of Sulfur Hexafluoride. Baaed upon these
datq respiratory protective devices are recom-
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mended for maintenance personnel working on
pressurized waveguides employing Sulfur Hex-
afluoride. However, the use of such respiratory
devices shall be confined to emergency or intermit-
tent exposure conditions and shall not be relied
upon as the sole safety measure for controlling the
personnel toxicity hazard.

3-11.8 RADIOACTIVE
ELECTRON TUBES
Electron tubes containing radioactive

material are commonly used in microwave and
radar systems. These tubes are known as TR,ATR,
PRE-TR, spark-gap, voltage-regulator, gas-
switching, cold-cathode gas-recifier tubes and
such. Some of these tubes have dangerous radio
active intensity levels and, therefore, are labeled in
accordance with MIL-STD-1458. The majority of
these tubes contain radioactive cobalt (C060),
radium (Ra-226), or carbon (C-14); several contain
nickel (ni-63); and relatively few contain cesium-
barium (Cs Ba-137). A complete listing of radioac-
tive electron tubes is contained in the Con-
solidated Hazardous Item List (CHIL), NAVSUP
Publication 4500.

As long as an electron tube, contain-
ing any of the previously listed radioactive
materials, remains intact end is not broken, the
danger from radioactivity is negligible. However,
when the tube breaks, allowing the radioactive
material to be exposed or to escape, a potential
hazard exists. The concentration of radioactivity,
in an average collection of electron tubes at
maintenance shops, does not approach a danger-
ous level and, therefore, the hazards of injury from
the exposure are slight. However, at major supply
points, the storage of large quantities of radioac-
tive electron tubes, in a relatively small area, may
constitute a potential hazard. For this reason, all
personnel working with equipments employing
electron tubes containing radioactive material, or
who are in areas where a large quantity of radio-
active tubes are stored, should read, and become
thoroughly familiar with, the safety practices con-
tained in the Radiation Health and Protection
Manual, NAVMEDP-5055. Strict compliance with
the prescribed safety precautions end procedures
of this manual will help avoid accidents, end help
maintain a work environment conducive to good
health. Some important instructions and precau-
tions pertaining to proper handling of radioactive
tubes are provided below:

a Radioactive tubes shall not be
removed from their cartons until immediately
prior to actual installation.
_/
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b. When a tube containing a radio
active material is removed from an equipment, it
should be placed immediately in an appropriate
carton to prevent possible breakage.

c. A radioactive tube shall never be
carried in a manner that may cause it to break.

d. If a radioactive electron tube
breaks, immediately notify the cognizant author-
ity and obtain the services of qualified radiological
personnel.

e. The immediate affected area shall
be promptly isolati  to prevent other personnel
from possible contamination and exposure.

f. Follow the established procedures
set forth in NAVMED P-5055.

g. Do not expose any part of your
body to contaminated material.

h. Avoid breathing any vapor or
dust released by tube breakage.

i. Wear rubber or plastic gloves dur-
ing cleanup and decontamination procedures.

j. Use forceps to handle the larger
fragments of a broken radioactive tube. The
remaining small particles can then be removed
with a vacuum cleaner, using an approved disposal
collection bag. If a vacuum cleaner is not available,
use a wet cloth to wipe off the affected area. In this
case, be sure to make one stroke at a time; Do not
use a back-and-forth motion. After each stroke,
fold the cloth in half, always using the clean side of
the new stroke. Dispose of the cloth in the manner
stated in Subsection 3-11.10, Disposal of Items
Containing Radioactive Material.

k. No food or drink shall be brought
into the contaminated area or near any radioactive
material.

1. Immediately, after leaving a con-
taminated ereai  personnel who have handled
radioactive materials in any way shall, first,
remove all contaminated clothing and, then,
thoroughly wash their hands and arms, or any
other pert of their body that may have come in
contact with radioactive materials, with soap and
water followed with a thorough rinse with clean
water.

m. If a wound is sustained by a
sharp radioactive object, a medical officer shall be
notified immediately. If a medical officer cannot
reach the scene immediately, mild bleeding should
be stimulated by pressure about the wound and by
used of suction bulbs. Do not use the mouth.

n. When cleaning a contaminated
are% all debris, cleaning cloths, end collection
bags, shall be sealed in a container such as plastic
bag, heavy wax paper, or glass jar, and placed in a
ORIGINAL
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steel can until disposed of in accordance with
existing instructions.

o. Decontaminate all tools and
implements used to remove a radioactive
substance by use of soap and water and thorough
rinsing. Monitor the tools and implements for
radiation with an AN/PDR-27( ) Radiac Set, or any
other such instrument with equivalent sensitivity;
they should emit less than 0.1 mR/hr at the
surface.

3-11.9 RADIOACTIVE SOURCES
FOR RADIAC EQUIPMENT
There is a large variety of types and

sizes of radioactive material used in calibrating or
checking radiac equipments. The use of large
radioactive sources is restricted to authorized
radiac repsir facilities. Prior to using a new source
assigned ta such a facility, the individual in charge
of the facility, shall review its installation and
operational procedures with local cognizant health
ardor safety personnel and receive their permis-
sion to install and use the new source. Areas where
these sources are used shall be restricted to
authorized persomel only and shall be adequately
marked. Smaller radioactive sources, although
also of possible danger, are supplied with Radiac
equipments for the purpose of fieldzhecking the
equipments. Normally, the instructions for the
proper use and handling of these sources are con-
tained in the technical manuals for the equipments
with which they are supplied. If these instructions,
however, do not cover the proposed use of the
source under consideration, 10CSI health ardor
safety authorities should be consulted. Radb
active materials, even in storage, may harm per-
sonnel and may expose unprocessed photographic
and radiographic films and papers. Precautions
must, therefore, be exercised constantly to protect
personnel and vulnerable materials from these
radiations. More detailed information on the
handling and storage of radioactive material and
the safety mecautions  to be obse~ed  is cont~ned
in secti~n-  1 of the Radiac EIMB
NAVSEA-SEOOO-OO-EIM-050, and in
P-51OO, Navy Safety Precautions for
tivities.

3-11.10 DISPOSAL OF ITEMS
CONTAINING RADIO-
ACTIVE MATERIAL
The Radiation Health

handbook,
NAVMAT
Shore Ac-

Protection
Manual, NAVMED P-5055, requires disposal of
radio-active waste by transfer to an activity licens-
ed by the Nuclear Regulatory Commission (NRC).
ORIGINAL $25
A number of experienced commercial organiza-
tions which meet these requirements are licensed
by the NRC or by certain states to dispose radioac-
tive wastes. NAVSUPINST 5101.9B detsds  pro
cedures for disposal of these wastes.

Military commodities which contain
radioactive material (including electron tubes) are
marked with the standard radiation symbol, in ac-
cordance with MIL-STD-129. Items which are
marked as containing radioactive material, and
which are to be disposed of, shall be sealed in a
sturdy leakproof container. The container shall
then be marked to indicate the radioactive content
of the material sealed within.

NAVSUPINST 5101.6 contains pro
cedures for requisitioning, labeling, handling,
storage, and disposal of certain items which con-
tain radioactive by-product material. The items
covered by this instructions are:

a. Submersible wrist compass,
NSN1H6605-OO-079-OO07

b. Submersible wrist watch,
NSN2H6645-OO-752-8638

c. Wrist depth gauge, NSN 2H
4220-00-639-8999

d. Lensatic compass, NSN IH
6605-00-846-7618

e. Lensatic compass, NSN IH
6605-00-151-5337

f. Gas and smoke detector, NSN 2H
6605-00-937-3143

g. Gas and smoke detector, NSN 2H
6605-00-937-3144

h. Tritium water standard, NSN IH
6665-00-878-0490

3-11.11 RADIOLUMINESCENT
MATERIALS
Radiohuninescent material is that

material which Iuminesces (emits light) while being
bombarded by nuclear radiation if, and only if, the
source of nuclear radiation (radioactive material) is
contained within the material. Devices, such as
clocks, compasses, depth-gauges, and wrist wat-
ches, which contain radioluminescent material con-
stitute a potential health hazard. Although the
direct radiation from this material is of little conse-
quence, its radioactive particles may constitute a
serious radiation hazard if taken into the body.
Another potential hazard is the inhalation of
“radon daughtter” products, when a radioactive
luminescent material is displaced in an enclosed at-
mosphere. For example, experience on submarines
has indicated that a watch with an unbroken
crystal and with a radium dial and radium hands
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can produce airborne particulate radioactivity
levels greatm  than the permissible limit, because
of radon-222 decay. Continuous exposure to the
released radon gas will result in personnel radia-
tion exposure greater than the safety limit of 0.5
remlyear. Damaged or deteriorated radioh.unines-
cent materials or devices containing this radon
material may contaminate local areas with radio
active particles which can then circulate air or be
gathered on the hands and clothing of personnel.
Also, ventilation filters and electrostatic
precipitators will collect, and concentrate, these
particles which may become radiological hazard.
The above conditions can lead to the ingestion or
inhalation of radioactive particles. These hazards,
however, are frequently ignored because the
physiological effects of unsafe exposure to small
amounts of radioactivity are not immediately
apparent; they may take months, or even years, to
appear and they may never be traced to the initial
cause.

In order to guard against the hazards
of radioluminescent materials, the precautions
listed in the following paragraphs shall be
implemented. These precautions apply to all
radioluminescent material whether government
property or privately owned.

a Take appropriate action to inform
all hands of all hazards associated with
radiohuninescent materials.

b. Make visual inspections and con-
duct monitoring to detect the presence of
radioluminescent materials. Monitoring should
include periodic checks of areas where the work
might involve the handling of components contain-
ing these materials. Any material exhibiting a
radiation level of more than one tenth of one
milliroentgen per hour (0.1 mR/hr) above
background at a distance of approximately one
inch from the material should be treated as
radioactive. (Radiac Set AN/PDR-27( ), or an im-
strument of equivalent sensitivity, with the detec-
tor end window open is a suitable radiacmeter for
detecting this radioactivity.)

c. Remove all radioluminescent
devices, including repair parts, which are not
operationally essential.

d. Insure that modification or repair
of all items or components containing radio
luminescent material is performed only by
organizations qualified for such work, in accord-
ance with NAVELEXINST 5100.2 Radiolumin-
escent Material, Control of. A statement by the
repair facility that is so qualified shall be sufficient
evidence thereof.
3-26
e. Do not handle components bear-
ing radioluminescent material any longer than
necessary. When handling is necessary, wear rub-
ber or plastic gloves to prevent contaminatio
the hands.

f. Refrain from smoking or eating
while handling radioactive material. Keep radioac-
tive material away from personal property and
foodstuffs.

g. Excessive special care when
handling any equipment on which the radio
luminescent material is flaking or dusting. When
this condition is observed, isolate or cover the item
until it can be removed.

h. Prohibit handling of broken or
damaged items containing radioluminescent
materials without wearing rubber or plastic
gloves. Broken or damaged items should be placed
in leak-proof containers, marked as radioactive,
and trausferred to the nearest naval supply activ-
ity for ultimate disposal in accordance with
NAVSUP Publication 488.

i. Clean all areas suspected of being
contaminated so as to prevent inhalation or inges-
tion of the material or the spread of contamination.
All radioactive material removed, including con-
taminated  liquid waste and solid waste, such as
rags used in cleaning, should be collected and
promptly sealed in leak-proof containers, marked
as radioactive, and transferred to the nearest
Radiac Repair Facility for ultimate disposal.
Cleaning operations shall be so conducted as to
minimize contaminated waste.

j. Contaminated ventilation filtirs
should be disposed of as in Paragraph h, above.
Washdown of contaminated electrostatic precip-
tators should be followed by liberal flushing of

any affected areas to remove residual contamina-
ion.

-11.12 INSTRUCTION FOR CLEANING
RESIDUES FROM LEADS IN
SMALL CAPACITORS
These instructions apply to the

leanup of residues resulting from leaks in
apacitors which originally contained three
ounds or less of polychlorinated biphenyl (PCB)
ielectric fluid. PCB dielectric fluid is defined as a
ielectric fluid containing more than 50 parts per
illion by weight of polychlorinated biphenyls.
leanup of leaks from capacitors containing more

han three pounds of PCB fluid, or other devices
uch as transformers containing any amount of
CB fluid, shall be in
ironmental Support

accordance with Navy En-
Office document NESO
ORIGINAL
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20.2~28, “PCB Compliance, Assessment, and
Spill Control Guide.”

WARNING

Dielectric fluids containing
polychlorinated biphenyls
are suspected of causing
cancer and other diseases
after prolonged exposure.
Gloves shall be worn when
handling leaking capaci-
tors and their residues.
Avoid getting dielectric
fluid on the skin or in the
eyes. Rinse from the eyes
with water and obtain
medical as sistance
promptly. Wash from skin
promptly with soap and
hot water.

a. Labels, technical manual informa-
tion, or local methcds  of testing for PCB may be
used to determine if the dielectric fluid contains
more than 50 parts per million of PCB. If a concen-
tration of less than 50 part per million cannot be
verified, treat the dielectric fluid as PCB. Dielectic
fluids that are free of PCB may be treated as oily
waste.

b. Locate and remove the capacitor
which is leaking and place it in a metal container
such as empty paint can, food container, or any
other sealable metal container.

c. Using a clean, dry cloth damp-
ened with kerosene, Freon PCA (Freon 113 or
Freon FT) or other suitable solvent, wipe clean the
PCB from all surfaces on to which it has leaked.
Observe the precautions associated with cleaning
with a solvent, section 3-10.

d. Place the used cleaning cloths
and gloves in the container with the capacitor,
securely seal the container, and discard it as solid
waste.

3-12 ELECTROMAGNETIC
RADIATION

Electromagnetic radiation (also
referred to as RF radiation) can be neither seen nor
easily sensed. Therefore, its presence must be
measured by use of special sensitive instruments,
or by theoretical calculations, so that the safety of
personnel involved in various activities within the
electromagnetic environment will be assured. A
ORIGINAL 3-27
discussion of the various methods used to sense
the presence of electromagnetic energy is beyond
the scope of this section. However, the importance
of remaining alert to the danger of overexposure to
electromagnetic radiation as well as to the dangers
of other radiation hazards is emphasized.

3-12.1 BIOLOGICAL EFFECTS OF
MICROWAVE ELECTRO-
MAGNETIC ENERGY
The energy impinging on an object in

an electromagnetic field may be reflected or
absorbed. Only the absorbed energy constitutes a
biological hazard. The amount of penetration of
energy into the body and its absorption depends
upon the physical dimensions of the body, the elec-
trical properties of the tissues, and the wavelength
of the electromagnetic energy.

For any significant effect to occur,
the physical size of the object must be equivalent
to at least one tenth the wavelength of the radiated
energy. Neglecting other physical measurements
of the human body, a man’s height determines at
what wavelength the electromagnetic energy will
be most hazardous to him. As the wavelength
decreases, the man’s height represents an increas-
ingly greater number of electrical wavelengths.
Inversely, as the wavelength increases, the man,
therefore, becomes a less significant object in the
radiation field. Consequently, the likelihood of the
occurrence of biological effects on human body
increases as the wavelength decreases (or frequen-
cy increases). Additionally, as the wavelength
becomes progressively shorter, the dimensions of
parts and appendages of the human body become
increasingly more significant in terms of the
number of equivalent electrical wavelengths.
Briefly, the effects from microwave electm
magnetic radiation on the human body increase in
proportion to frequency of the radiated energy.
The higher the frequency the greater the absorp-
tion by the human body and, consequently, the
greatir the danger from exposure to electro-
magnetic radiation.

When electromagnetic energy is
absorbed by tissues of the body, heat is produced
in the tissues. If the organism cannot dissipate
this heat energy as fast as it is produced, the inter-
nal temperature of the body will rise, resulting in
damage to the tissue and, if the rise is sufficiently
high, in destruction of the organism. The body’s
ability to dissipate heat successfully depends upon
many related factors, such as environmental air
circulation rate, humidity, air temperature, body
metabolic rate, clothing, power density of the
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radiation field, amount of energy absorbed, and
duration of exposure.

Certain organs of the body are con-
sidered to be more susceptible than others to the
effects of RF radiation. Organs, such as the lungs,
the eyes, the testicles, the gall bladder, and por-
tions of the gastrointestinal tract, are not cooled
by an abundant flow of blood through the vascular
system. Therefore, these organs are more likely to
be damaged by heat resulting from excessive
exposure to radiation. Information presently
available and experience indicate that, of the
orgaus just mentioned, the eye and testicles are
the moat vulnerable to microwave radiation.
Therefore, the possibility of becoming partially
blind or temporarily sterile is most likely.

3-12.2 EXPOSURE LIMITS TO
ELECTROMAGNETIC
RADIATION
The Bureau of Medicine and Surgery

has established safe exposure limits of humans in
an electromagnetic field based on the power den-
sity of the radiation beam and the time of exposure
in the radiation field, as follows:

Personnel shall not be exposed to a
power density which, when averaged over any 0,1
hour period, exceeds 10 mWlcm2 in the frequency
domain of 10 MHz - 100 GHz. Neither the root
mean squared electric field strength (E) nor the
root mean squared magnetic field strength (H)
may exceed the following values when averaged
over any 0.1 hour period:

E = 200 Volts
Meter

H = 0.5 Amper~tums
Meter

(These are the electric and magnetic field
strengths roughly corresponding to electrw
magnetic waves in free space to which a value of
power density of 10 mW/em2 may be assigned).
For a condition where exposure is not regular in
time or continuous in level over the 0.1 hour
period, the equivalent energy fluence level of 1
mW-hrlem2 may be used as the limit of exposure
for auy 0.1 hour period. In situations where
measurement of two or more quantities are avail-
able the most restrictive shall be used as the
limiting factor.

All areas, in which the RF~nergy
levels exceed the safe limits, shall be considered
hazardous.
3-12.3 RADIATION HAZARD ZONES

During early applications of radar in
the Navy, the danger of injury to personnel from
electromagnetic radiation was generally negligi-
ble, because the power densities (expressed in
watte/square centimeter) were relatively low and
the radiation patterns were generally directed
above personnel work areas. However, with the
more powerful “high performance” radars in use in
today’s Navy, extremely high power densities are
achieved, through the use of high values of
average power and more concentrated radiation
patterns. When such concentrated radiation pat-
terns can be positioned in elevation as well as in
azimuth, as are fire control radars in aircraft and
aboard ships, extreme caution is required to 
the beams directed away from personnel.

Shipboard radar antennae are nor-
mally located high on the superstructure and are
well removed from general working areas, and,
under most circumstances, RF radiation from
their beams do not present a serious hazard.
However, care must be exercised against hazards
introduced by energized antennae on nearby ships,
which, because of differences in ship types, may
violate the minimum safe clearance distances.

The Naval Sea Systems Command is
responsible for deternum“ “ng hazardous shipboard
areas and ensuring that the possibility of
biological injury to personnel from electr~
magnetic radiation is minimized or nonexistent.
Theoretical calculations and power density
measurements are used to establish the distances
from radar antennae within which it is not
biologically safe for personnel to enter, This infor-
mation, together with additional power density
measurements, if necessary, is then used to deter-
mine if and where RF radiation hazard zones exist.
Specific RF radiation hazard zones of radars and
the maximum exposure times allowed for person-
nel to remain in these zones, are listed in the Radia-
tion Hazards Manual, NAVSEA 0900-
LP-005-8000.

While every effort must be made to
protect personnel from harmful exposure to RF
radiation, it is not considered necessary or
desirable that blanket restrictions on ship antenna
radiation be imposed to achieve safety. The ex-
istence of such policy will tend to restrict
maintenance and checkout procedures, which can
otherwise be carried out safely, providing certain
precautions are taken to keep personnel clear of
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humdO~s  meas. These  pr~autions ‘n c l u d e  ‘ h e
following:

n vigu~ inspection of feed homs~— -—
oPn ends of waveguides-or ~Y other o~”g
emitting electrom~etic  energy shall not be made
u~ess the ~uipments  are definitely secured for
the purpose of such an insP~tion.

b. Make sure that all radar anten-
nq which norndy rotate, are rota~ con-

tinuously or are trained (and/or elevated) ti a
known safe position while radiating.

c. Train and elevate non-rotating
antenn~  away from inhabited areas, ships, piers,
@ d~ks, pier cranes, and such, while radiating.

d. Aircraft, employing high-power
rad~s,  shall be parked (or their ~tennm sh~ be
oriented) so that the beams are directed away from
personnel work areas.

e. Where the possibility of acciden-
t~ exposure  might exist, mainten~ce  Perso~el
me ~~ ~ have a man stationed topside!
within view of the antenna (but well out of the
beam ), and in communication with the operatir,
while the antenna is radiating.

f. Ensure that radiation h~~d
wfig signs are properly posted. (Refer ti
Subsection 3-20-3, Radio FrequencY Ra&ation
Hazard Warning Signs.)

g. when operating or servicing a

shipbo~  radar, operation and maintenance per-
sonnel shall observe all RF radiation hazard signs
posted in the operating area to ensure that the
r~m is operating in such a manner that personnel
on deck or in the superst~cture  of the ship as well
as personnel working on nearby pier or personnel
operating pier  or deck cranes tws not subj~ted  ~
hazardous levels of RF radiation.

h. All personnel shall observe RF
hm~d  Wfig signs which point out the ex-

istence of RF radiation in a specific location or
area

3-12.4 RF BURN HAZARDS
An RF bum occurs when a person

comes into contact with a source of RF voltage in a
manner that allows RF current to flow through the
area of contwt.  Resist~ce  of the skiII to the cur-
rent flow at the area of contact causes heat. The
effect of the heat on a person at the point of con-
tact ranges from a noticeable warmth to a painful
bum. The sensations of RF bums are solely a
result  of concentrated heating of the skin; sh~k
ORIGINAL
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and lod muscle spasm normally  associated with
contacting 60-hertz AC or high DC power-source
voltage are not present.

Mild Rf bums are usually accom-
panied by small white spots on the skin; the odor
of scorched skin may also be detected. More severe
burns, while not necessdY  large in ~~ may
penetrate deeply into the flesh ~d produce P~fil
~d slow-he~g  injuries.

Numerous fleet reports on RF
voltages being present on crane hooks have been
~eived.  These voltages, of sufficient po~nti~ in
some instances to cause RF bums, are induced in
crane structws  and wire ropes by transmitting
antennas operating in the vicinity of the ship’s
crane.

Some crane/~@nna problems can be
eliminatd  by relocation of antenn~, but each
installation requires special considerations. The
IWations of ship’s antennas are determined by
optimizing the desired radiation patterns with the
physical limitations impOSed  by other features

dictated by the ship’s function. Often, the reloca-
tion of antenn~,  although physically permissible,
is not feasible because of the location of the
associa~  transmitters.

RF voltages have been measured
aboard shiPs indicating  reson~ce  eff~ts betw~n
2 and 30 MHz. By carefully  frequency utilization,
it has been found that it is Possible ~ ~uce
coupling of RF voltages induced in crane struc-
tures ~d figfig. This method  should  be
considered.

A better approach, however, is the
use of RF High Voltage Insulator Links which prc
tide protection for personnel against RF burns.
(Refer to MIL-L-2441O (SHIPS), Link RF High
voltage  Insulator for Ship Cranes). The requ~ed
high el~trical  resistance, low capwit~cet ~gh
tensile strength, mggedness and fail-safe features
of the ~stiator  links are provided by means of two
separate bands of fibergl~s  filament wound on
two zinc-coated stsel saddles. The inner band car-
fies the fill working load; the outer band is capable
of carrying the full working load should the inner
b~d break.

Refer to the Radio Frequency Bum
Hazards manual, NAVSEA 0967-Lp-317-7010,  for
types and stock number of insulator links.

when proper precaution-  measures
~ t~en, the operation of ek?ctronic trSnsInitting
~~prnent  at any frequency having a raw output
not greater than 250 watts, average, has been
-29
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proven safe while handling rigging. HOWEVER,
PERSONNEL SHOULD BE CONSTANTLY
ALERT TO THE FACT THAT EVEN UNDER
THE ABOVE OPERATIONAL LIMITS, ELEC-
TRONIC TRANSMI’M’ING EQUIPMENT CAN
CAUSE HAZARDOUS VOLTAGES TO BE IN-
DUCED IN THE STANDING RIGGING AND
OTHER PORTIONS OF A SHIP’S STRUC-
TURE, PARTICULARLY THOSE STRUC-
TURES AND OBJECTS (i.e., AIRPLANES AND
HELICOPTERS) WHICH PROTRUDE FROM
THE SHIP IN THE SAME PLANE AS THE
RADIATING SOURCE. The RF voltages induced
in a ship’s structures, rigging, or other objects will
cause bums to personnel when contact is made
with conductive objects. The bum hazard problem,
ita causes and remedial techniques, are discussed
in NAVSEA O967-LP-317-7O1O, Technical Mamd,
Radio Frequency Bum Hazards Reduction.

3-12.5 FUEL AND EXPLOSIVE
VAPOR HAZARDS
The operation of electronic transmit-

ters used for radio and radar, or the operation of
any other electronic device emitting electro-
magnetic energy, will induce RF voltages in the
standing rigging, parts of the superstructure,
other transmitting and receiving antennas, cables,
crane structures, or other objects whose electrical
lengths are resonant at the transmitted frequency
(or a harmonic thereof which approaches the reso-
nant condition). The presence of RF voltages on
such objects may arc between closelyspaced
(usually 0.02 inches or less) conductive objects or
cause sparks when contact is made or broken by
personnel or other conductive media If the RF
voltage contains sufficient energy, the heat of the
spark (or arc) may be sufficient to ignite fuel
vapors aud other explosive mixtures. At areas
where gasoline vapors are present and during fuel-
ing and arming of aircraft, or handling of ammuni-
tion, volatile liquids, or gases (particularly during
fueling operations involving the delivery of
gasoline from hoses, spouts, cans, and the mixing
of gasoline aud napalm), adequate precautionary
measures must, therefore, be taken to nullify the
hazards of explosions and fires.
3-12.5.1 Precautions During Handling of

Ammunition, Volatile Liquids or
Gases
During the handling of ammunition,

volatile liquids, or gases in areas where booms,
cranes or burtoning wires are operated, the follow-
ing precautions shall be obsenwd:
d

3-3)
a Alert the deck-force or others as
to the hazards involved.

b. Use an insulated steering hook
for guidance of boom or crane cables.

c. Insulate the loading hook from
burtoning wire, crane, or boom cables by use of
manila rope or RF insulators when feasible (see
preceding Subsection 3-lld, RF Bum Hazards).

d. Observe all safety precautions
with respect to ventilation, danger from sparking,
insulation of rigging, etc., as listed in Chapters 542
and 613 of the Naval Ships Technical Manual, and
in the Radio Frequency Radiation Hazards
manual, NAVSEA 0900-LP-O05-8000.

e. When transmitting antennae are
in extreme close proximity to working areaa (suc
as on the flight deck of carriers), every effort shall
be made to reduce hazardous conditions by
relocating aircraft andlor ordnance as far as pos-
sible from the energized transmitting antennas,
3-12.5.2 Examples of RF Voltages

Encountered
Although the many variables

encountered at service installations preclude ap-
proximation of all possible RF voltages en-
countered, the following examples are cited:

a Radbfrequency pickup from ship
antennae has been noted on smokestack guys,
davit head spans, railings, and metal parts of
wooden masts which are not effectively grounded.

b. A similar radbfrequency pickup
has been observed aboard ship, particularly car-
riers, when the lengths involved in reeling-in or
paying-out wire cables and wire hawsers approach
resonance ta the emitted frequency.

c. Radiated radar energy will induce
voltage in small metal objects or tools which, when
discharged, will produce an arc sufficient to ignite
gasoline vapors and combustible material. Light
metal objects exposed directly in the radiated
beam will, through heat, ignite flamrnable material
or vapors.
3-12.5.3 Precautions At Shore

Installations
At shore installations, the availabili-

ty of space permits greater separation of antennae
and lead from other circuits and structures,
however, the increased power of transmitting
equipment still presents certain hazard. Although
the antenna and downleads are generally remote
from most working areas, space limitation may
necessitate the erecting of fueling stations, park-
ing ramps, or other structures near the antenna
site. When such structures or areaa are adjacently
ORIGINAL
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located, the following precautions and procedures
shall be observed.

a. Isolated metal parts, wherever
fessible,  shall be grounded. However, where
grounding is not feasible, the metal parts shell be
bonded together. Metal used in building struc-
tures, and particularly in wood structures, shall be
grounded.

b. The fueling of gasoline powered
motor vehicles, equipment or aircraft, in proximity
to antennas and antenna down leads, shall be
avoided or shall be conducted under special
precautions. An ungrounded automobile, tmck,
etc., and ungrounded filling nozzle, coupled with
the attendant’s body capacity will produce sparks
sufficient to ignite gasoline vapor when the nozzle
contacts the tank opening. Pump nozzles shall be
grounded at all times, and motor vehicles and
other gasoline-driven equipment or aircraft shall
also be grounded when fueling and before opening
the tank. (See Chapter 542 of the Nav~ ShiPS
Technical Manual). Similar precautions must be
taken prior to delivery of gasoline, or other
explosive liquids, or gases. The application of
highly volatile and flammable coatings (saran,
vinyls, etc.) in the affected area shall be avoided.

3-12.6 HAZARDS OF ELECTRO-
MAGNETIC RADIATION TO
ORDNANCE (HERO)
The uses of electrically initiated

explosive devices are increasing greatly, i.e., for
initiating booster rocket igniters end warhead
detonators, for stage separation in multistage
rockets, for reliable high-speed operation of
switches and valves, and for many other purposes.
Some weapons continuous development efforts are
directed toward reducing weight and space, lower-
ing power requirements, assuring positive
response, and increasing reliability and safety.
However, these are not always complementary
goals.

At the same time, the power of com-
munications and radar transmitting equipment is
being constantly increased end the frequency
spectrum broadened.

These trends produce incompatible
situations. Transmitters and their antemss have
only one purposeto  radiate electromagnetic
energy, whereas the initiating elements of ord-
nance items need only to be supplied with the
proper amount of electrical ener~ for an explosion
t-o take place. Several shipboard incidents involv-
ing ordnance items have been attributed to initia-
tion to their EEDs by electromagnetic radiation
ORIGINAL 3-31
from the ship’s transmitting equipment. Each inci-
dent occurred during shipboard operation while
the ordnance item was handled normally. There-
fore, with many explosive ordnance items, con-
straints are required for safety and to ensure
reliable performance.

To meet the growing need for new
shipboard procedures to reduce the hazard to ord-
nance equipment from RF radiation, the Naval Sea
System Command (NAVSEA) has sponsored tests
which, coordinated with studies by other agencies,
have enabled the formation of new guidelines and
restrictions for handling electrically initiated ord-
nance equipment. The basic problem in determin-
ing an ordnance system’s susceptibility to RF
radiation lies in the evaluation of the antenna-like
couplings exist between illuminating fields and the
various EEDs employed in the system. RF energy
may enter a weapon as wave radiated through a
hole or crack in the weapon skin. RF energy may
also be conducted into the weapon by the firing
leads or other wires that penetrate the weapon
enclosure. The precise probabilities of EED actua-
tion are relatively unpredictable, being dependent
upon variables of frequency, field strength,
geometric orientation, environment, and metallic
or personnel contacts with ordnance and aircraft.
Actuation of EED is often undetectable without
disassembly of weapons. The most susceptible
periods are during assembly, disassembly, loading,
unloading, or testing in electromagnetic fields. The
most likely effects of premature actuation are
dudding, reduction of reliability, or propellant igni-
tion. In the very worst environments there is a
low, but finite probability of warhead detonation.

Detailed restrictions and the
necessary general and theoretical analysis ta
enable the reader to make intelligent assessments
of the hazard present in tactical use of ordnance
may be found in the Radio Frequency Hazards to
Ordnance, Persomel, and Fuel manual. NAVORD
OP 3565/NAVAIR 16-1-529.

3-13 X-RAYS

The use of high-power radar and com-
munication equipments have created new radia-
tion hazards. Modem electron tubes, such as
klystrons, magnetrons, thyratrons, cathode-ray
tubes, and high-voltage rectifiers, when operated
with electric potentials in excess of 16,000 volts,
may generate X-rays. These rays may emanate
from the tube, if satisfactory shielding is not pro
vialed. The ability of X-rays to penetrate solid
matter and alter, damage, or destroy living tissue,
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makes this energy extremely useful for medical
treatments when controlled. However, it makes it
a veqy serious hazard when not controlled.

3-13.1 EFFECTS OF X-RAYS
AU X-rays, except those of very low

energy, will penetrate human tissues and form
positive and negative ions. These ions cause tissue
damage which may be either temporary or perma-
nent. Unless the dosage is extremely high, there
will be no noticeable effects for days, weeks, or in
some cases, years after the exposure. In effect, this
delay is, no doubt, the most important factor in
cases of overdose of X-rays, since by the time the
symptoms are evident, the damage has been done.
Some of the known effects of overexposure to
X-rays are:

a. An increase in the number of
white blood cells (leukemia), a decrease in the
number of white blood cells (leucopenia), and
increase of blood clotting time, and anemia These
effects on the blood lower the resistance of the
body to bacteria which is a secondary hazard to
over-exposure.

b. Bone damage–Most of the
damage is done to the marrow which produces the
blood cells; occasionally, the bones themselves are
damaged.

c. Skin cancer, skin inflammation,
and loss of hair. Reddening of the skin is one of the
first symptoms of overexposure.

d. Mutations-Ulcers, sterility, or
cataracts which may not appear until the second or
third generation.

3-13.2 PROTECTION
AGAINST X-RAYS
When working with high-voltage elec-

tron tubes, or on auy other device capable of pro
ducing X-rays, you should make certain that the
radiation has been checked at all possible points of
emission. Under normal operating conditions,
there will probably be protective shielding (for
radiation control). However, you must be aware of
the possible increase in radiation under unusual
conditions. Areas exposed to radiation must be
checked to determine the radiation strength and, if
necessary, to set some exposure time-limits for
workers in the area The recommended maximum
intensity levels in controlled radiation areas is 100
rnilliroetgens per week or 2.5 ndliroentgens per
hour. Although these limits are considered safe, no
one shall be exposed to X-ray radiation longer than
it is absolutely necessary.
3-32
3-13.3 D=ECTORS
Detectors, such as film badges or

pocket meters, shall be worn in all radiation ar
However, these detectors should be used with the
understanding that radiation may be concentrated
on other portions of the body where the detectors
are not carried. Several other types of portable
radiation detectors are also available. These
include ionization chambers, proportional
counters. Geiger-Muller counters. scintillation
detectors, and electroscopes.

3-14 LIGHTNING
Lightning poses a serious hazard to

personnel who work with communications as well
as other electronic equipment. To help cope with
this hazard the information contained in
following subsections must be taken into con-
sideration during operation, maintenance, and in-
stallation of electronic equipment.

3-14.1 LIGHTNING PROTECTION
Whenever antennas or transmission

lines are installed, careful attention must be paid
to appropriate safety measures. Protection can be
obtained by using a number of devices, such as
lightning arresters, capacitors, protector tubes,
spark gaps, and ground wires. Although these
devices are very effective, additional precautions
must be exercised during the conduct of the work
schedule. For example, work must not be per-
formed on antennas, towers, or transmission lines
during an electrical storm or whenever such a
storm is imminent. The combination of lightning
protection devices and common sense will provide
a secure basis for life saving as well as for preven-
tion of darnage to equipment.

3-14.2 LIGHTNING ARRESTERS
Antenna or transmission line lead-in

conductors shall be protected by lightning
arresters, unless the transmission line itself is pro
tected by a continuous grounded metal sheath.
The arresters shall be placed in the most direct line
between the lead-in conductor and the point where
the grounding connection is made; they may be
located either outside or inside the equipment
sheltm.

Arresters shall not be installed in the
immediate vicinity of inflamrnable material, nor at
a location which is exposed to dust or inflemmable
gases.

If lightning arresters with auxiliaries
are installed inside a building, they shall be kept
d
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away from all other equipment, passageways. and
combustible materials or parts of the building. Air-
break type arresters employed in circuits of more
than 7500 volts shall be arranged, isolated and
equipped so that they maybe readily disconnected
from conductors by means of disconnects or clam-
ping devices accessible from a safe distance. Such
disconnecting devices shell be installed suffi-
ciently far from all parts of the arrester equipment
so that maintenance aud inspection work, required

for any part of the arrester, can be performed
safely. In addition, those disconnectors which are
neither controlled nor operated remotely shall be
situated in adequa~  working sP=esv  = sP~ifi4~
for disconnectors in general, in the National Safety
Code.

oil-type lightning mresters me. .
subject to the same precautions as oil switches, cir-
cuit breakers, and the like, and must, therefore, be
separated from other apparatus by adequate fire-
resistant barriers or otherwise adequately isolated.
With outdoors installations, a me~s to quick
drain away to a safe distance any spilled oil shall
be provided. One method of providing oil draim%e
is the use of ditches or drains. Another, is the use
of cinders or other absorbent material, paved to a
depth of several inches in order to absorb the oil
and eliminate any danger of its spreading. With
indoor installation% floor drains shall be provided
and arranged so that spilled oil will quickly collect
in a suitable drainage or storage system provided
for the purpose. If a large quantity of oil is in-
volved, a separate fireproof compartment, suitably
ventilated, is recommended.

The grounding wires of the arresters
shall be of low impedance and of ample current
capacity, and shall be run as directly as possible.
Kinks and coils in the wire are undesirable. Metal
parts of arresters must be grounded, even if the
parts are not designed to CW current, u~ess
they are elevated above the reach of personnel, or
are satisfaCh3flY  guarded from making contact
with live circuits.

All currentarrying parts of ~-
restere,  on cirtits involving more th~ 70 volts!
unless effectively isolated by elevation, shall have
guards or barriers for the protection of personnel.
Lightning arresters, unless provided with discon-
nectors which are always opened before work is
preformed on the arresters, shall be arranged so
that the necessary adjustments can be m~e
without danger of conating  Current-cming
parts. When adjustments must be performed on
live ~est,ars, either p e r m a n e n t l y  g r o u n d e d
mechanisms or suitable insulatkg  devices shall be
ORIGINAL 3-3
used. Choke coils, gap electrodes, or other
attachments inherent in the lightning-prowtive
equipment, shw have ~ insulation) ~m ‘he
ground end other conductors, equal at least to the
insulation required by other points of the circuit
involved.

3-15 ELECTRICAL FIRES

An electrical fire aboard a Navy
vessel can be more fatal and damaging to both per-
sonnel end ship than that resulting from battle. It
is extremely important that all personnel know
and understand shipbo~d  fire-fighting procedures
for electrical fires. Part of this knowledge is the
learning of the types and locations of all Claes C
fire= fighting equipment and apparatus iu the im-
mediate working and berthing spaces, as well as
throughout the ship. It is too late to try to learn
during the course of a fire. The time is before; the
time is now.

Detailed information pertaining to
general shipboard fire-fighting procedures, fire
hazards, and precautions is contained in Chapter
555, Fire Fighting, of the Naval Ships Technical
Manuel.

3-15.1 THE FOUR CLASSES
OF FIRE
The four classes of fire (A, B, C, and

D) are dictated by the types of combustible
material (or fuel) involved and by the methods and
agents used in extinguishing them.
3-15.1.1 Class A Fires

Class A fires involve combustible
materials that leave embers of wood, paper, cot~n
and wool fabrics, cork, etc. Although naval ships
are constructed of steel, the equipment necessary
for their operation includes a large quantity of
Class A combustibles, which maybe ignited either
directly or indirectly, as a result of heat transmitt-
ed from other fires. The main characteristic of
Class A combustibles, the fact that they leave

rrnines the method of extinguish-embers, dete
ment.

Surface extinguishment is not suffi-
cient for Class A fires, except in the incipient
stage. Therfore, these fires cannot be extinguished
by smothering, since the entire mess of the embers
must be cooled thoroughly. Water is the indicated
extinguishing agent.
3-15.1.2 Class B Fires

Class B fires include combustible
liquids which do not leave embers as in Class A
3
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fires, such as cooking and fuel oils, grease,
gasoline, jet fuels, kerosene, paint, turpentine, etc.
Fires in paint lockers, machinery and fire rooms,
and in oil and gasoline tanks constitute the
greatest hazards. Another combustible material-
the insulating oil of electric transformers used in
electric and electronic equipment- is also con-
sidered a Class B fuel. However, the method of
extinguishing burning insulating oil is con-
siderably different from that used in machinery
rooms, paint locker, etc. (See next Subsection
3-15.1.3, Class C Fires.)

Class B fires are usually extinguished
by smothering, because vapor is emitted from the
surface and bums when Class B combustibles are
ignited. However, when the supply of oxygen is
removed from the surface, the fire goes out. While
the fire is burning over the surface, only the top
layer of the oil under it is heated to its ignition
temperature. For this reason, the rate of heat
penetration in fuel and lubricating oils is low. Fuel
oil burning for 10 to 15 minutes may have only an
inchdeep layer of oil heated to its ignition
temperature. Therefore, extinguishing such a fire
is less difficult in its early stages. Foam,
Iightwater,  water fog, and dry chemical powder are
the recommended extinguishing agents for Class
B Fires.
3-15.1.3 Class C Fires

Class C fires are not categorized
according to the types of fuels involved. These are
electrical fires and may involve fuels belonging to
the CISSS A category (i.e., electrical insulating
material, plastics, etc.); to the Class B category
(i.e., insulating oil of electric transformers, some
electrolytic substances, etc.); and possibly to the
Claas D category (i.e., special metal alloys of
magnesium, titanium, zinc, etc.); since any one or
any combination of these fuels may ignite during
an electrical fire. Claas C fires are a special situa-
tion in that an additiontd hazard of electric shock
is involved, and that the fire must be extinguished
without further damage to the delicate com-
ponents of electric and electronic equipment. This
situation requires specialized methods and specisl
extinguishing agents.

Carbon dioxide (C02) is the preferred
agent in extinguishing electrical fires, because it
neither conducts electricity nor damages the
equipment. Another choice is a dry chemical agent
known as “PurpleK-Powder” (PKP). Carbon
dioxide and PKP extinguishing agents are discuss-
ed in Subsection 3-15.2, Fire Extinguishing
Agents.
3-34
3-15.1.4 Class D Fires
Class D fires include certain com-

bustible metals such as magnesium, sodium,
titanium, zinc, zirconium, and potassium. These
metals are used in the manufacture of certain parts
of aircraft, missiles, engines, electronic equipment,
etc. Some of these metals do not require flame for
their ignition; heat from radiation, conduction or
convection, would be sufficient.

3-15.2 FIRE EXTINGUISHING
AGENTS
The principal fire extinguishing

agents used aboard ship are carbon dioxide gas,
dry chemical powders, water, foam, and light
water. These agents are discussed following.
3-15.2.1 Carbon Dioxide Gas

A method for extinguishing fires by a
smothering action is the use of the inert gas, car-
bon dioxide, to “starve” the fire by diluting or
removing its oxygen content. If gaseous carbon
dioxide is directed into a fire, the flames will sub-
side and, finally will cease. Depending on the fuel,
this action will take place when the 21-percent con-
tent of oxygen in sir is diluted with carbon dioxide
which will reduce the oxygen content to 15 per-
cent, or even lower. Some Class A fuels require
reduction of oxygen content to less than 6 percent
for extinguishment of the glowing ember combus-
tion. The smothering action of carbon dioxide gas
is a tempormy one, however, and it must be
remembered that a smothered fire may quickly
rekindle if the oxygen must be kept away or the
temperature of the burning substance and its sur-
roundings must be lowered below its ignition
temperature.

Carbon dioxide is a dry, non-corrosive
gas, which is inert when in contact with most
substances, and will not damage electronic equip-
ment or other machinery. It is a nonconductor of
electricity and can be safely used in fighting fires
that involve an electrical shock hazard.

Carbon dioxide gas is generally
stored in steel cylinders at a high pressure of
approximately 850 psi at normal room temper-
atures. Under this pressure, about twcAhirds  of
the volume of the carbon dioxide is in liquid form;
but when discharged, it has the appearance of
snow. The cooling effect of the low temperature
“snow” (-llO” F) is of rather small consequence
although it increases the effective dilution period.
However, the snow will blister the skin and cause
bums if it is allowed to remain on the skin.
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Personnel must be aware of the fact
that the very qualities which make carbon dioxide
a valuable extinguishing agent, make it, ako,
dangerous to life. Certainly, when it replaces
oxygen in the air, to the extent that combustion
cannot be sustained, respiration cannot be sus-
tained either. Prolonged inhalation in an at-
mosphere of high concentration of carbon dioxide
will cause suffocation. This gas is odorless and col-
orless and, therefore, it gives no evidence of its
presence. Since carbon dioxide is heavier than air,
it does not rise, but remains close to the surface.

A portable carbon dioxide extin-
guisher consists of a forged-steel container fitted
with a “squeez~grip” control, and contains 15
pounds of carbon dioxide.

Normally-encountered freezing
temperatures do not affect the operation of carbon
dioxide extinguishers. However, extinguishers
exposed to arctic temperatures for prolonged
periods will fail tQ operate.
3-15.2.2 Dry Chemical Powder

Since all fires are results of chemical
reactions, certain extinguishing agents operate on
a purely chemical reaction basis for quenching
flames. These agents are dry chemical powders
which are blown onto the fire by a charge of
expellant gas, such as carbon dioxide, nitrogen or
high plWJSUrS  ti.

The chemical reaction and extin-
guishing mechanism of dry chemical agents is a
very complicated one. It involves neither inert-
ness, like carbon dioxide gas, nor cooling, like
water fog. In general, it may be said that dry
chemical agents hak the chemical reaction in afire,
in the same manner as shields would if they were
placed between the heat, the fuel and the oxygen.
In the “fire triangle” of fuel, heat, and oxygen,
application of dry chemical powder will halt the
union of these three elements just long enough to
cause the flames to cease.

The dry chemical agent used in the
Navy is a purple-colored powder composed of
potassium bicarbonate and is called “PurPIs-K-
Powder” commonly called PKP.

Although PKP is provided primarily
for use on Class B fires, it is also safe and effective
for Claes C fires. However, it should not be used
instead of carbon dioxide, unless absolutely
necessary, because it leaves a residue that is dif-
ficult to remove from electronic components.
3-15.2.3 Water

Water being the most economical
cooling and diluting agent, is far superior to other
agents. Cooling or removal of heat, is the most
ORIGINAL 3-35
common method of fire extinguishment. Aboard
ship, water is applied to a fire with a single piece of
equipment-the all-purpose nozzle-in three different
forms:

a. As a straight solid stream of
water with a long reach and penetrating power;

b. As a “high velocity” water-fog
with some reach or throw of the umbrda-shawd.
pattern of small water particles; and

c. As a “low velocity” water-fog
(when using an applicator) with little reach of
exceedingly fine water particles in a wide
umbrella-shaped “cloud” pattern. This pattern is
very easily blown about by wind currents.

It must be remembered, that aboard
ship, every gallon of water put on a fhe, which does
not actually cool the fire or remove the fuel, must
be pumped overboard or disposed of in some other
manner. For this reason the straight solid stream
of water is seldom used unless its capabilities of
long reach or deep penetration are needed. Solid
streams of water are onlv used to reach into
smoke-filled spaces or into remote areas which re-
quire cooling or washing-down to prevent
or extinguish a fire.

Water-fog is perhaps the most useful
heat removing agent. Water, in the form of either
high or low velocity fog, is the most economical
water usage. However, the fog must be applied
directly to the area requiring cooling if its benefits
are to be realized.

When water is broken UD into small
particles, as in water-fog, there is ‘little or no
danger of carrying electric current, provided that
the nozzle used for the application is operated at
its designed pressure to produce a fine spray:
Therefore, the all-purpose nozzle, or its applicat.m,
constitutes a shock hazard because of possible
accidental shifting from the water-fog position to
the solid-stream position or of accidental contact
of its applicator with electrical equipment. It must
be remembered that even after electric power is
shutoff, particularly in electronic equipment, a
dangerous potential may remain in circuit until an
effective ground is established. Water-fog is,
therefore, not recommended as an extinguishing
agent for electrical fires, except as a last resort. If
it is necessary to apply water fog, the nozzle
should not be brought any closer to the power
source than is absolu@ly necessary for ultimate
utilization of the fog pattern.
3-15.2.4 Light Water (AFFF)

Light Water was developed for com-
bating Class B fires. It is a clear, amber+olored
liquid, which has the ability of floating on the sur-
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face of hydrocarbon fuels creating a film which
prevents the escape of vapors and consequently
prevente ignition. The Light Water is applied to
the burning fuel surface, as a foam. As the Light
Water solution drains from the foam, it forms the
vapor-tight film on top of the fuel.

Although Light Water can be used
separately, it is generally used in conjunction with
PKP.

The shelf life of the concentrated
Light Water or the mixed solution is infinite.
There is no deterioration of the products with
respect to time.

3-15.3 CONTROLLING COMBUSTION
OF ELECTRICAL FIRES
The three methods of controlling

combustion of electrical fires-the removal of fuel,
the removal of heat, and the control of air
(oxygen)–are discussed in the following
paragraphs.
3-15.3.1 Removal of Fuel

When fighting a fire, combustible
materials must, if at all possible, be removed from
the area to prevent them from getting in contact
with, or being heated by, the fire. In an electrical
fire, this is done primarily to prevent the fire from
spreading. Since it is not practical to remove com-
bustible substances from the source of fire within
electrical or electronic equipment, either the
removal of heat or the control of air (or both) is the
most practical approach in combatting an elec-
trical fire.
3-15.3.2 Removal of Heat

Heat is transferred by radiation, con-
duction, and convection. In radiation, heat
radiates in all directions from the fire, thus raising
the temperature of nearby substances or
materiels. In conduction, heat is transferred
through a material, such as metal work benches
and compartment decks and walls, when such
materiel comes in direct contact with fire. In turn,
the material gives off heat along its length and
mass. In convection, heated air and gases rise from
a fire ta contact and transfer heat to other
substances or materials nearby. Water or water-
fog should be used only to remove heat from
substances or materiels surrounding an electrical

E5.3.3 Control of Air
Air, which is composed of approx-

imately 21 percent oxygen and 79 percent nitrogen
and other gases, is difficult tQ be controlled,
because it is impossible to remove air from the at-
mosphere surrouriding the fire. However, the air
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can be diluted with a non-combustible gas, such as
carbon dioxide, which will reduce the oxygen con-
tent. The reduction of the oxygen content in air 
will prevent its combustion even though the
temperature of the fuel is sufficiently high to ig-
nite it. Carbon dioxide, a nonco~osive gas, is one
and one-half times heavier than air and, therefore,
remains close to the surface of the deck or floor.

3-15.4 APPLICATION OF CARBON
DIOXIDE

WARNING

The very qualities which
make carbon dioxide a
valuable extinguishing
agent  make  i t  a lso
dangerous to life. When
carbon dioxide dilutes and
replaces the oxygen in the
air to the extent that com-
bustion cannot be sus-
tained. Respiration cannot
be sustained either.

Personnel should be aware that pro
longed exposure to an atmosphere heavily laden
with carbon dioxide will cause suffocation, unless
special breathing apparatus is used. Carbon diox-
ide cannot be seen or smelled and its presence
gives no evidence that can be recognized by the
human senses. In the event of prolonged exposure
to carbon dioxide, artificial respiration or oxygen
must be administered and the victims must be
kept warm and quiet. However, in the use of the
15-pound portable carbon dioxide extinguishers,
the possibility of suffocation is negligible, because
the quantity of gas released from one or several of
these cylinders is not usually sufficient to reduce
the total oxygen content of the air in a compart-
ment below a dangerous minimum.

If carbon dioxide is applied to a Claes
C fire on time, the fire will cease immediately.
When properly directed and applied to the fire,
there is no danger of an electrical shock since car-
bon dioxide is a non-conductor of electricity.
However, if the discharge horn of a portable car-
bon dioxide extinguisher has accumulated ice,
and it accidentally touches an energized circuit,
the “iced” horn may transmit a shock to the per-
son handling the extinguisher. The squeeze-grip
type extinguisher may be turned off during its use
and it will hold the unexpended carbon dioxide
indefinitely without leakage. In continuous opera-
ORIGINAL
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tion, the 15 pound cylinder will expend its con-
tents in about 40 seconds. Carbon dioxide
cylinders should be recharged to capacity as soon
as practical after use. A discharged cylinder must
never be returned to its place of stowage.

The carbon dioxide extinguisher is
similar in appearance to the PKP extinguisher.
Therefore, make absolutely sure that it is the ex-
tinguisher desired before using it. READ THE
IDENTIFICATION LABEL ON THE
EXTINGUISHER.

3-15.5 APPLICATION OF PKP
A drjwhemical type extinguishing

agent, known as Purple-K-Powder (PKP) is
suitable for electrical fires because it is non-
conductive end is very effective for extinguishing
Class B combustible materials. However, damage
to electrical or electronic parts of equipment may
result from the use of this agent.

The PKP is neither toxic nor asphyx-
iating, like C02. However, in a closed compart-
ment, its dense white discharge induces coughing
when ingested inln the lungs.

The dry-chemical extinguisher is
similar in appearance to the carbon dioxide
extinguisher; therefore, it must not be mistaken
for and used in place of a carbon dioxide ex-
tinguisher. Prior to use, READ THE IDEN-
TIFICATION LABEL ON THE EX-
TINGUISHER.

PKP fire extinguishers are carried to
the fire scene and then the activation plunger is
pushed to pressurize it. When the hose nozzle is
squeezed, a dense cloud of fire-killing powder will
be discharged. This discharge shall be applied at
the base of the flame to “cut off” the fuel from its
flame and then “wig-wagged” across the burning
surface. The flames will immediately subside.
Afterwards, the discharge shall be advanced to the
farther edge of the fire and up into the flaming
cloud to fully extinguish the fire.

3-15.6 PROCEDURE FOR
COMBAITING ELECTRICAL
FIRES
The following general procedures

shall be used for combatting electrical fires:
a. Promptly de-energize the power

circuit or equipment affected. Shift the operation
to a stand-by circuit or equipment, if possible.

b. Sound an alarm in accordance
with the station regulations or the ship’s fire bill.
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When ashore, notify the fire department; if afloat,
notify the officer of the deck. Give the fire location
and state what is burning. If possible, report the
extent of the fire, that is, what are its effects upon
the surrounding area

c. Secure ventilation by closing com-
partment air vents or windows.

d. Attack the fire with equipment
available in the immediate vicinity, such as por-
table 15-pound carbon dioxide (C02) ex-
tinguishers, proceed as follows:

(1) Carry the extinguisher in an
upright position and approach the fire as close as
the heat permits.

(2) Remove the locking pin from the
valve.

(3) Gr=p  the horn handle. (It is
insulated to protect against frostbite.)

(4) Squeeze the release lever; this
will open the valve and will release the carbon
dioxide.

(5) Direct the discharge at the base
of the fire. (The maximum effective range for
15-pound extinguishers is 5 feet from the outer end
of the horn.) If practical, attack the fire from the
windward side, so that the wind will blow the heat
away from you and at the same time will carry the
carbon dioxide over the fire.

(6) In fighting a fire in electrical
equipments or on bulkheads, direct the discharge
of the carbon dioxide at the bottom of the flaming
area Move the horn slowly from side to side and
follow the flames upward as they recede.

(7) As soon as conditions permit,
release the lever to close the valve and continue to
open end close it as necessary. (It can be opened
and closed repeatedly without 10ss from leakage.)

(8) When continuous operation is
desired or when the valve is to remain open for
recharge, depress the operating haudle and slip the
D-yoke ring over the handle. (The D-yoke permits
continuous operation by keeping the handle down,
constantly.) Replace the D-yoke ring to its original
position to resume intermittent operation.

e. Avoid prolonged exposure to high
concentrations of carbon dioxide in confined
spaces, since there is danger of suffocation, unless
special breathing apparatus is available.

f. Administer artificial respiration
or oxygen to any personnel overcome by carbon
dioxide fumes and keep the victim warm.

When extinguishing an electrical fire,
remember that quick action is required to re-
energize the affected circuit. When this has been
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done-STOP! LOOK! THINK! The use of a C02
fire extinguisher directed at the base of the flame
is always best for all electrical fires.

3-16 REPORTING UNSAFE
CONDITIONS

To provide Navy. personnel with an
informal means of reporting haaardous conditions
or practices, the Surface Ship Safetygram and
Submarine Safetygram forms are available. When
a person observes a hazardous material condition
or practice or has an accident prevention sugges-
tion, that person may describe it on a Safetygram
form and submit it to the Naval Safety Center
with copies as appropriate.

The Safetygram (OPNAV Form
5102/4) illustrated in Figure 3-6 can be prepared
locally or ordered from the supply system.

The Safetygram shall not be used as a
substitute for either the Accidental Death/Injury
Report (OPNAV 5102/1) or Material (Property)
Damage Report (OPNAV 5102/2). The purpose of
the Safetygram is to provide an informal method
of reporting hazard-related suggestions or com-
ments to the Naval Safety Center.

SAFETYGRAM
, ;:,:::.........!..<.....

us.... -.. U“.. s.!..i. c..... - C?sh.,

t

t —— ——.

t —

~’–————––

Figure 3-6. Safetygram
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The PMS Feedback Report, OPNAV
Form 479017A, is another very effective tool for
reporting accident-related information to the Navy
Material Command via the type commander. In-
structions for preparing this form are contained
on the backside of the green “Originator” copy.
When submitting this form to report safety-
related information, make sure that the “Safety
Precautions” block is checked.

Commander
U.S. Naval Safety Center
Naval Air Station
Norfolk. VA 23511

3-17 REPORTING ACCIDENTS,
NEAR ACCIDENTS, AND
DEATH

Reporta of accidents and incidents
provide the Chief of Naval Operations with de-
tailed information necessary to conduct a com-
prehensive safety program. Complete reporting is
essential. Facts discovered but not reported have
no effect in accident prevention. The collective use
of reports provide information which can be used
for modifications and changes in design criteria
personnel planning, operations planning, and other
staff actions which may, otherwise, be obscure to
an individual investigating a single accident.
Reporta and recommendations must be prepared
with the thought that personnel at numerous
Navy levels will review them, evaluate their con-
tents, aud take appropriate action.

Instructions for the submission of
mishap reporta (OPNAV 5102/1, OPNAV 5102/2)
are contained in the Accident Investigation and
Reporting Manual (OPNAVINST 5102.1).

3-17.1 PERSONNEL ACCIDENTAL
INJURY/DEATH REPORT
(5102/ 1)
Any accidental injury, death or

occupational illness which results in one or more of
the events below shall be investigated and
reported using OPNAV FORM 5102/1:

a Death.
b. One or more lost workdays.
c. All cases of man overboard.
d. Electric shocks which llX@l’S

medical examination.
ORIGINAL
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e. Chemical or toxic exposure or ox-
ygen deficiency cases requiring medical examina-
tion.

f. All injuries which result from an
explosive mishap.

3-17.2 MATERIAL (PROPERTY)
DAMAGE REPORT (5102/2)
AU cases of accidental material (pre

perty) damage involving a repaidreplacement cost
of $250 or more will be investigated and reported
using OPNAV FORM 5102/2. In addition the
following types of accidents will be reported
regardless of the cost involved:

a Fire. All cases except small trash
or similar fires in which no persomel injuries are
sustained and material (property) damage is
limited to the container in which the fire started.

b. Flooding.
c. Collision.
d. Grounding.
e. Explosions.

3-18 REPORTING HAZARDOUS
DEFECTIVE MATERIAL

The reporting of defective material
obtained through the supply system is of prime
importance, especially when the use of this
material could endanger personnel. NAV-
SUPINST 4440.120 outlines mmxh.ms  and
assigns responsibilities for the reporting of defec-
tive materials, and it applies to all ships and sta-
tions. Commanding officers, ships safety officers,
and department heads should make all personnel
aware of these responsibilities and reporting
criteria as outlined in NAVSUPINST 4440.120.
Remember, proper reporting of defective material
may save a life.

3-19 SAFtFl_Y  EQUIPMENT

Articles of clothing, equipment, floor
and deck coverings, and other devices and
materials which are designed exclusively for the
protection of persomel working with or near elec-
trical and electronic equipment are discussed in
this subsection.

3-19.1 ELECTRIC GRADE
DECK COVERING
To eliminate likely causes of

accidents and to afford maximum protection to
persomel from the hazards associated with elec-
tic shock, only the approved floor matting for
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electric and electronic spaces shall be used. In
mauy instances, after accidents had occurred,
investigations showed the operating locations and
areas around electric and electronic equipment
were covered with only general-purpose floor
matting. This type of matting should not be used
because its electrical characteristics do not pr~
vide adequate insulating properties to protect per-
sonnel from the possibility of electric shock; also,
the material used in the manufacture of this mat-
ting is not fire-retardant.

For the protection of personnel, when
work is being performed on electric and electronic
equipment, steps should be taken to ensure that
only the approved rubber floor matting (currently
specified in Military Specification MIL-M-15562)
is used. The approved matting is made of fire-
retardant material, some with a diamond-shaped
surface. Use of this matting will serve as a safety
measure around electric and electronic equipments
where electrical potentials up to but not exceeding
3000 volts may be encountered.

NOTE

Refer to Section 3 of the
Naval Ships Technical
Manual, Chapter 634, for
information pertaining to
deck preparation, installa-
tion instructions, and
cleaning of this robber
matting.

The careful design and fabrication of
the floor matting material minimizes the possibil-
ity of accidents. However, to ensure that the
safety factors which were incorporated in the
manufacture of the material are effective, and that
the matting is completely safe for use, operation
and maintenance personnel must make certain
that all foreign substances that could possibly con-
taminate or impair the dielectric properties of the
matting material are promptly removed from its
surface areas. For this reason, scheduled periodic
visual inspection and cleaning practice procedures
should be established. During visual inspections,
personnel should make certain that the dielectric
properties of the matting have not been impaired
or destroyed by oil impregnation, piercing by
metal chips, cracking, or other causes. If it is
apparent that a section or the entire length of
matting is defective for any reason, it should be
removed, and replaced immediately by new mat-
ting material.
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3-19.2 SLIP-RESISTANT
DECK COVERING
For the safety of personnel working

aloft or at any other topside location exposed to
the weather, deck areas such as platforms,
elevated walkways, and ladders should be treated
with a slip-resistant material. There are a number
of materials approved for shipboard use as
specified in Chapter 634, Deck Coverings, of the
Naval Ships Technical Manual. Perhaps the most
practical slip-resistant deck covering for use on
elevated platforms of radar antennas and other
similar outside working spaces is the silicon
carbidcwoated  fabric which conforms to Military
Specification MIL-D-17951. This deck covering is
black in color, can be cut to size and shape, has a
pressure-sensitive adhesive backing, and can be
installed satisfactorily over bare steel, wood, well-
dried paint or primer, linoleum, deck tile, and all
other deck coverings that are well adhered to the
deck. This matting may be requisitioned using the
following National Stock Numbers.

a. 9Q7220-OO-205-0389: Treads, 6
inches by 24 inches, 0.08 inches thick

b. 9Q7220-00-205-0390:  Roll, 96 feet
long, 24 inches wide, 0.08 inches thick
3-19.2.1 Deck Preparation

Prior to the application of pressure
sensitive deck covering, all rust, grease, oil, and
dirt must be removed from the deck surface. Deck
tile and linoleum must be cleaned free of residual
wax by using a good cleaning agent or solvent. If a
solvent is used for cleaning, it must be allowed to
evaporate before applying the deck covering.
3-19.2.2 Installation

The pressure-sensitive adhesive back-
ing of this deck covering is protected by a plastic
liner. To facilitate removal of the liner, rub the
edge of the liner in the direction of removal using
the rough surface of another piece of deck cover-
ing. This will lift the edge and the liner can then be
removed easily. Apply the deck covering to the
deck and roll with a weighter roller. All edges
should be sealed with beading sealer (sealing com-
pound, NSN 9Q8030-OO-264-3886) to waterproof.
When installing sheet material, leave a l/16-inch
space between sheets and bulkheads or coamings,
because of expansion. Traffic can be permitted
over the area after the sealer has dried hard.

Three treads with no space between
should be installed at head and foot of ladders and
on each side of doors used for continuous traffic
(install over deck tile or linoleum, if present). This
will protect the deck tile or linoleum from ex-
cessive wear on either side of doors. Slip-resistant
3-4a
cloth should not be painted or waxed as this will
drastically reduce its slip-resistant properties.

d

3-19.3 SAFETY SHORTING PROBE
It is of the utmost importance that

technical and maintenance personnel engaged in
repairs of circuits which employ large capacitors,
pulse forming networks, and the like, use only an
authorized safety shorting probe to discharge the
circuits. Figure 3-7 shows an authorized probe,
NSN 9N-592041-029-4176.

Certain electronic equipments are
provided with built-in special-purpose safety
shorting probes. These probes are not considered
“general-purpose”, and are to be used only with
the equipment with which they are provided and

&

only in a manner as directed by the technical
manuals for the equipment. THEY SHALL NOT
BE REMOVED AND USED ELSEWHERE.

When using the general-purpose
safety shorting probe, always be sure first to con-
nect the grounding clip to a good ground connec-
tion (if necessary, scrape the paint of the ground-
ing metal to make a good contact). Then, while
holding the safety shorting probe by the handle
behind the protective shield, touch the end of
metal rod to the point to be shorted-out. Touch
each point to be shorted-out several times to make
sure that the circuit is completely discharged.

Always be extremely careful and
make absolutely sure that you do not touch any of
the metal parts of the safety shorting probe while
touching the probe to the exposed “hot” terminal.
It pays to be safe; use the safety shorting probe
with C-.

3-19.4 SAFETY HARNESSES AND
FALL-PREVENTION DEVICES
In the realm of safety, when impor-

tance of function is taken into consideration, belts
and harnesses might be place in the same category 4
with parachutes, because they do not compromise;
they either save the falling person, usually from
death, or they do not.

The only authorized safety harness
for naval service application is the parachute-type
safety harness (NSN 9G-4240410-022-2522).

The parachute-type safety harness is
compatible with both the kapok life jacket and the
submarine safety track follower assembly. It is
also useful in all submarine deck applications and
contains enough D-rings to attach a bridge ten-
ding line for additional recovery protection while
gaining access to the safety track. d
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Figure 3-7. Safety Shorting Probe

3-41



SAFETY NAVSEA SEOOO-00-EIM-lMI GENERAL

4

&

d

“When working at elevated locations
or over the side, the parachute-type safety harness
shall be used with the Safety Lanyard (NSN 9G
4240-00-022-2521 ).”

“General Specifications for Ships of
the U.S. Navy, Section 622, requires that a climber
safety device be installed in accordance with
NAVSEA Drawing No. 804-4563125 on per-
manently installed topside ladders on masts,
kingposts, and other similar topside structure pro-
viding access to a hazardous location and where a
person is expected to wear a safety harness.” One
of these devices consists of a sleeve which slides on
a rail attached to the ladder. The sleeve moves
freely up and down with normal ascent or descent,
but locks within six inches when the wearer slips
or falls from the ladder. These rails should not be
painted or lubricated, but, should corrosion build
up, be wire-brushed. (Where rigid-rail type installa-
tion is not practical (i.e. for ladders less than 12”
wide or peg-rung ladders on polemaats) a
Retractable-Wire type installation is to be used.)

3-19.5 RUBBER GLOVES
Electrician’s lineman rubber gloves,

Federal Specification ZZG-402B, are available in
sizes 10 and 11, and may be requisitioned using
NSN 9D8415-00-266-8691  and 8692. These rubber
gloves are rated at 5,000 volts, Detailed informa-
tion for the recommended safe practices in the care
and inspection of rubber insulating gloves is con-
tained in the Naval Ships Technical Manual,
Chapter 300.

3-19.6 SAFETY GOGGLES
Refer to the Safety Equipment

ManuaI, NAVMAT P-1047O, for approved types of
safety goggles and other eye and face protection
devices.

3-19.7 RESPIRATORY EQUIPMENT
Refer to the Safety Equipment

Manual, NAVMAT P-1047O for approved
respiratory equipment.

3-19.8 EQUIPMENT BUILT-IN
SAF~ DEVICES
Because of the hazards which con-

front electronic technicians in the performance of
their duties, each person concerned should make it
their responsibility to read, and thoroughly
understand, the safety practices and procedures
3-42
contained in applicable technicaI publications,
before attempting to repair or adjust electronic
equipment. Technicians should never endanger
their life or the lives of their associates by
disregarding or taking too lightly the built-in
devices that are provided for their safety. (See
also, Subsection 3-4.18, Interlocks.) The primary
built-in safety devices of electronic equipment are
discussed in the following paragraphs.
3-19.8.1 Guards and Barriers

All contacts, terminals, and like
devices having potentials in excess of 70 volts
RMS or DC, with respect to ground, have barriers
or guards to prevent personnel from accidental
contact with such voltage. The bamiers or guards
shall be marked so as to indicate the approximate
highest voltage which may be encountered upon
removal.
3-19.8.2 Warning Markings

AU contacts, terminals, and like
devices having potentials in excess of 500 volts
RMS or DC are clearly marked “DANGER HIGH
VOLTAGE (maximum voltage applicable)
VOLTS,” in addition to having guards and bar-
riers as specified in the preceding paragraph.
These high voltage markings are posted con-
spicuously as close to the point of danger as
possible.
3-19.8.3 High Voltage Monitoring

Equipments employing potentials in
excess of 300 volts peak, which require measure-
ment, have either a monitoring test point or a
safety-type panel meter connected via a voltage
divider network. The voltage divider networks are
calibrated so that high voltages can be measured
at relatively low potentials, but in no case above
300 volts peak.
3-19.8.4 Interlocks

Major units which have doors, covers
or plates and where access into these units is
required for maintenance during normal operation
- provided with interlocks which remove d
potentials in excess of 70 volts RMS or DC.
Bypass devices are sometimes used with
interlocks, providing that the potentials are not in
excess of 500 volts RMS or DC.
3-19.8.5 Battle Short Switches

When battle short switches are pro-
vided, they are normally located on the main
operating console or assembly, and they function
to by-pass all safety interlocks. Their usage shall
be restricted to emergency operating conditions
only.
ORIGINAL
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3-20 WARNING SIGNS
AND POSTERS

Warning signs and suitable guards
shall be provided for preventing persomel from
accidentally coming in contact with dangerous
voltages, for warning personnel of possible
presence of explosive vapors and RF radiation, for
warning personnel working aloft of poisonous
effects of stack gases, and for warning of other
dangers which may cause injuries to personnel.
Equipment installations should not be considered
complete until appropriate warning signs have
been conspicuously posted.

3-20.1 HIGH VOLTAGE AND SHOCK
HAZARD WARNING SIGNS
High voltage and shock hazard warn-

ing signs shall be installed on or in the vicinity of
equipments or accessories having exposed conduc-
tors at potentials of 30 volts (RMS or DC) or
above. Exposed conductors include those in which
personnel may receive a shock by physical contact
or by voltage are over. The signs shall be posted so
that they are obvious and can be clearly read upon
entrance.

Compartments or walk-in enclosures
containing equipment with exposed conductors
presenting shock hazards in excess of 500 volts
RMS or DC shall have a “Danger High Voltage”
sign posted conspicuously within each entrance.

Compartments or walk-in enclosures
containing equipment with exposed COndUCtOrS
presenting shock hazards between 30 volts RMS
or DC and 500 volts RMS or DC shall have either a
“Danger High Voltage” sign or a “Dager  Shock
Hazard” sign posted conspicuously within each
entrance.

The above requirements are
minimum requirements, and are in agreement with
those specified in the General Specifications for
Ships of the United States Navy, NAVSEA
S9AA0-AA-SPN-010/GEN-SpEC  Although the
requirements direct the posting of these signs
within the entrances of compartments and walk-in
enclosures, additional signs may also be posted at
or near the exposed conductors within the space.

“Danger High Voltage” signs may be
manufactured in accordance with NAVSEA Draw-
ing Number 807-2680621. This sign, shown in
Figure 3-8 is 7 inches by 10 inches in size and made
of 18-gauge sheet steel. “Dmger High Voltw”
1aminated placards may be requisitioned using the
ORIGINAL
following cognizant-I stock numbers. (Refer to
Section 4 of this handbook for requisitioning
instructions.)

Size (inches) Stock Number (Cog 1)

2%x4 0177-LF-225-2800
5%X7 O177-LF-225-21OO
4 x8 0177-LF-225-6700

“Danger Shock Hazard” signs may
be manufactured in accordance with NAVSEA
Drawing Number 807-2699757. This sign is made
of 18-gauge sheet steel and is available in two
sizes: 7 inches by 10 inches and 3% inches by 5
inches.

3-20.2 STACK GAS WARNING SIGN
A warning sign to alert personnel

working aloft in way of smoke pipe (stack) gases
(NAVSEA Drawing Number 807-2680542) is
shown in Figure 3-9. One sign should be mounted
near the bottom of each access ladder leading aloft
and another sign should be locatad  at the top of
each ladder, but mounted on the outside of the
antenna pedestal. This sign (8-Y4  inches by 10 in-
ches) may be requisitioned using stock number
0177-LF-226 2900. (Refer to Section 4 of this hand-
book for requisitioning instructions.)

3-20.3 RADIO FREQUENCY
RADIATION HAZARD
WARNING SIGNS
There are six radio frequency radia-

tion hazard warning signs as shown in Figure 3-11.
All six signs are included in NAVSEA Drawing
Number 807-2681228 (Revision J, Sheets 1 and 2).
Requisitioning NAVSEA number (cog I) and
instructions as to where these signs are to be
posted are included in the illustration of each sign.

3-20.4 EXPLOSIVE VAPORS
WARNING SIGN
This sign (NAVSHIPS Drawing,

807-2680602) is a warning against the energizing
of electronic equipment installed in spaces where
explosive vapors may accumulate until the space
is adequately ventilated. (See Figure 3-10.)
Although this Warning plate is to be specifically
installed in small craft, it may also be displayed in
other spaces where explosive vapors may
accumulate.
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Figure 3-8. High Voltage Warning Sign

PERSONNEL ARE CAUTIONED TO GUARD
AGAINST POISONOUS EFFECTS OF SMOKE PIPE
GASES WHILE SERVICING EQUIPMENT ALOFT.

WHEN SERVICING EQUIPMENT IN THE WAY
OF SMOKE PIPE GASES USE OXYGEN BREATHING
APPARATuS AND A TELEPHONE CHEST OR
THROAT MICROPHONE SET FOR COMMUNICATION
WITH OTHERS IN WORKING PARTY.

OBTAIN NECESSARY EQUIPMENT BEFORE
0 GOING ALOFT.

o

GENERAL
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Figure 3-9. Stack Gas Warning Sign

ORIGINAL
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I DO NOT ENERGIZE ELECTRONIC EQUIPMENT
UNTi L VENTILATION BLOWERS HAVE BEEN

OPERATING A MINIMUM OF FIVE MINUTES I
TO EXPEL EXPLOSIVE VAPORS.

Figure 3-10. Explosive Vapors Warning Si~
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3-20.5 ADDITIONAL SIGNS
AND POSTERS
The following is a list of laminated

placards and posters which may be requisitioned
using the corresponding stock numbers. (Refer to
Section 4 of this handbook for requisitioning
procedures.)

Title of Placard or Poster Stock Number

Electrical Safety Precautions O177-LF-225-11OO
General Electrical Safety

Precautions 0177 -LF-211-8500
Electrical Safety (Radio

Room) O177-LF-214-31OO
Safety Precautions when men

are Going Aloft (Radio
Room) 0177-LF-214-3300

Safety precautions for men
working aloft 0177-LF-224-4500

Battery Storage Safety
Precautions

0177-LF-225-1300
Danger No Smoking–

Battery on charge 0177-LF-225-6800
Mouth to mouth

Resuscitation 0177 -LF-226-3400
Electric Shock and its

Prevention 0283-LP-236-OOO0
Low Voltage can Kill you 0283-LP-236-2000
Never use an Extension

Light Without a Guard 0283-LP-236-3000
Don’t Monkey with

Electrical Equipment 0283-LP-236-4000
Be Careful when Removing

Broken Bulbs 0283-LP-236-5000
Repair Equipment that gives

a Shock 0283-LP-236-6000
Beware of Switchboards 0283-LP-236-7000
Pliers are not for

Fuse Pullers 0283-LP-236-8000
ORIGINAL 3-45
Title of Placard

Don’t try ta Fix

or Poster

it Yourself—Take it
to the Electrical Shop

Study Electrical Shock
Prevention

Don’t be a Shock Absorber
Rubber Gloves are Stocked

to Prevent Electric Shock

Stock Number

0283-LP-236-9000

0283-LP-237-OOO0
O283-LP-237-1OOO

0283-LP-237-2000

3-21 CARDIO-PULMONARY
RESUSCITATION AND
ARTIFICIAL RESPIRATION

At least quarterly, the electronics
officer shall require that all personnel, who engage
in the operation and maintenance of electronic
equipment, demonstrate their practical knowledge
in the application of cardbpuhnonary  resuscita-
tion and artificial respiration procedures. The Elec-
tronics Officer shall arrange for additional training
if it is deemed necessary, so that all personnel will
maintain proficiency in resuscitation techniques.
For further detailed guidance see NAVSHIP
TECH Manual Chapter 300.

3-22 COLD WEATHER
SAFETY PRECAUTIONS

Careful instruction and indoc&ina-
tion of aU personnel are necessary to ensure that
safety precautions, peculiar to cold weather and
arctic operations afloat and ashore, are obsewed.
Subjects for consideration are listed below:

a. Wear loose clothing: Tight
clothing and foot gear restrict blood circulation
and invite frostbiti or trench foot.

b. Wear dry clothing: Outer layers
of clothing should be water repellent and imper-
vious to rain, snow, and sleet.

c. Wear several layers of thin
clothing. Individual layers of clothing can be
removed as body heat rises.

d. Wear eye protection. Sun glasses
or goggles with tinted lenses should be worn to
protect the eyes from snow blindness and prevent
eye strain.

e. Avoid overheating. Excessive
sweating darnpens clothing, resulting in poor
insulation. Perspiration cools the body even more,
as it evaporates. It is better to feel slightly chilly
than to perspire excessively.
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f. Avoid overexposure. Use wind
shields or screens whenever working on exposed
equipments.

g. Avoid overexertion. Frequent
rest, hot drinks, and food are necessary for effi-
ciency of personnel working on exposed equip-
ment.

h. Work in pairs. Check each other
for frostbite, since a person can become frostbitten
without realizing it. Frostbite skin becomes
3-46
whitish or grayish, and the parts feel numb rather
than painful.

i. Do not touch metal objects. Never
touch metal objects with bare hands. Although the
skin may seem dry, it will freeze to very cold metal.

j. Do not touch fuels- or voIatile
liquids. Be very careful when working with fuels
and volatile liquids. Gasoline, for example, will
freeze flesh in a matter of seconds.
ORIGINAL
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PUBLICATIONS AND THEIR HANDLING
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PUBLICATIONS
4-1 INTRODUCTION

This section provides Fleet personnel
and other users of NAVSEA technical manuals (in-
cluding those manuals identified by NAVORD and
NAVSHIPS publications numbers) with informa-
tion required to properly maintain publications
and publication libraries. Additional information
and procedures are outlined in NAVSEA
SOO05-AA-GYD-030/TMMp,  Guide For User
Maintenance of NAVSEA Technical, promulgated
as part of the NAVSEA Technical Manual
Management Program (TMMP).

The purpose of this section and the
users guide is to assist technical manual users
with specific information related to:

(a) The determining of which tech-
nical manuals are required.

(b) Requesting of technical manuals.
(c) Reporting of technical manual

deficiencies.
(d) The maintaining of technical

manuals.

4-2 NAVSEA TECHNICAL MANUAL
MANAGEMENT PROGRAM

4-2.1 PROGRAM MANAGEMENT
AND PURPOSE
The Naval Sea Systems Command

(NAVSEA) Technical Manual Management Pro-
gram (TMMP)  was developed to ensure the avail-
ability of adequate and satisfactory technical
information of fleet personnel and other technical
manual users when they need it. The NAVSEA
TMMP is managed by the Technical Publications
and Engineering Drawings Branch (SEA 5524),

4-2.2 REQUISITIONING
MANAGEMENT AND CONTROL
The Naval Sea Systems Command

(NAVSEA) has designated the Naval Sea Data
Support Activity (NSDSA), Port Hueneme, CA,
Code 5711 as the single point of contact for all
NAVSEA technical manual support functions.

AU technical manual requisitioning
offices requesting NAVSEA assistance with pro
blems such as issue restrictions, quantity excep-
tions, publication identification assistance,
MILSTRIP assistance, back orders, follow-up
resistance, etc., should contact NSDSA Code
5711.
ORIGINAL 4-1
The address of the NSDSA office pro
vialing this support function is: Commanding
Officer, Naval Ship Weapon Systems Engineering
Station, Code 5711, Naval Sea Data Support
Activity, Port Hueneme, CA 93043. Phone:
Autovon 360-5172/4425 or Commercial (805)
982-5172/4425.

4-2.3 INITIAL PROCUREMENT
AND DISTRIBUTION
All technical and maintenance

manuals procured in bulk quantities by the NAVY
are stocked as Cognizance “I” material at NpFC,
Philadelphia. Initial distribution of equipment
manuals is specified by the equipment procure-
ment contract. Currently, two copies are shipped
with each new equipment. Additional distribution
includes installation, maintenance, and opera-
tional and logistic support activities. Whenever
manuals are not received with new equipment, a
report of incomplete shipment shall be made
promptly to the shipping activity. A copy of this
report shall be sent to the Naval Sea Systems
Command, and action will be taken to obtain the
missing publications.

One copy of each publication
applicable to shipboard equipments is required to
be maintained onboard. Only one publication is
required for any number of identical equipments.
Publications applicable to shipboard equipments
are listed in the Publications Allowance List
(PAL). All manuals retained onboard shall be kept
up-to-date. The basic publications allowance for
each ship provides: a) two copies of the mainte-
nance manual for each equipment (no more than
five identical manuals are outfitted regardless of
the quantity of identical equipments onboard), b)
two copies of each systems manual, and c) one
copy of each general-type publication. Surplus
copies shall be shipped to the Naval Publications
and Forms Center (NPFC). 5801 Tabor Avenue,
Philadelphia, PA 19120 and marked “Returned for
Stock.”

4-2.4 DISPOSITION OF SURPLUS
MANUALS
Excessive copies of manuals or

manuals with multiple changes shall be disposed
of locally rather than returned to NPFC,
Philadelphia, if their value is less than the
administrative costs involved in returning them to
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the supply system. If classified, disposal shall be
in accordance with the Department of the Navy
Security Manual for Classified Information,
OPNAVINST 5510.1. In instances where some
doubt may exist as to whether material should be
turned-in or disposed of locally, a listing of the
material and quantities involved shall be submit-
ted to NPFC, Philadelphia, for review. Procedures
for turning-in material are contained in the
Introduction to Navy Stock List of Publications
and Forms (hard copy), NAVSUP Publication
2002, stock number 0535-LP-004-0001.

Preliminary manuals are to be
destroyed upon receipt of final manuals, as
indicated in the promulgating letter in the final
books. If the manuals to be destroyed are classi-
fied, disposal must be in accordance with
OPNAVINST 5510.1 (series).

The instructions which accompany
changes to manuals indicate the desired disposi-
tion of material removed from the manuals.

4 3 DEFINITIONS.
The following definitions are

applicable to this document and the users guide
NAVSEA SOO05-AA-GYD-030/TMMP.
4-3.1 HARDCOPY.

Hardcopy is a descriptive term used
in reference to technical manuals printed on paper
and bound in book form.
43.2 MICROFICHE.

Microfiche is a descriptive term refer-
ring to a sheet of film containing multiple micro-
images of technical manual pages in a grid pattern.
It contains a heading or title which can be read
without ramification.
4-3.3 MICROFILM.

A fine-grain, high resolution film con-
taining one or more images greatly reduced in size
from the original. As used in this document, micro
film describes a strip of processed microfilm
wound on a reel (roll microfilm) or enclosed in a
container (cartridge microfilm).
4-3.4 TECHNICAL MANUAL USERS.

The term technical manual user is
any person, military or civilian, who is required to
use NAVSEA technical publications. It includes
personnel assigned to shore activities, ships, boats
and craft, personnel within the Naval Sea Systems
Command, personnel within other commands of
the U.S. Navy, and personnel within other DoD or
Government agencies.
4-3.5 TECHNICAL MANUAL.

A publication containing a descrip-
4-2
tion of equipment, weapons, or weapon systems,
with instructions for effective use, including one or
more of the following sections, as required: instruc-
tions covering initial preparation for use; opera-
tional instructions; maintenance instructions;
overhaul instructions; modification instructions;
inspection procedures; parts lists, or parts

breakdown; and related technical information or
procedures, exclusive of those of an administrative
nature.
4-3.6 TECHNICAL MANUAL

MAINTENANCE.
Technical mamd maintenance is all

technical and administrative actions taken to
maintain technical manuals at an up-to-date level
of technical accuracy and adequacy and to provide
these technical manuals in the quantity, quality,
and usable form required by users.

4-3.7 TECHNICAL MANUAL
CHANGES AND REVISIONS.
A technical manual change or revi-

sion is a modification made to a technical manual
or volume of a technical manual to ensure that it is
technically accurate and adequate for its intended
use. Authorized changes and revisions t.
NAVSEA technical manuals are limited to ad-
vance change notices (ACNS), permanent changes
and revisions.
4-3.7.1 Advance Change Notice (ACN).

An ACN is an advance change to a
technical manual which is issued when a deficiency
or problem with the manual requires immediate
correction, and time does not permit issuance of a
permanent change or revision.
4-3.7.2 Permanent Change.

A permanent change to a hardcopy
technical manual is issued as a package containing
one or more complete page replacements or addi-
tions and instructions for integrating the change
into the affected technical manual. A permanent
change to a microfiche technical manual is issued
as a complete replacement of the microfiche
technical manual or volume thereof.
4-3.7.3 Revision.

A revision is issued as a complete
technical manual or volume thereof and super-
sedes all previous issues and changes to that
manual or volume. A revision may be either of two
types:

a. Complete Revision. A complete
revision is a rewrite or reorganization of the
technical manual to meet the [ontent, style, and
format requirements of current military specifica-
tions (e.g., MIL-M-15071H,  MIL-M-241OOB with
ORIGINAL
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amendment 1, etc.). It incorporates all previous
changes and new data. In a complete revision, all
pages, paragraphs, illustrations and tables are
renumbered, as necessary, eliminating all number
suffixes and establishing correct sequence.

b. Update Revision. An update
revision incorporates all previous changes and new
data into applicable portions of the basic manual
without rewriting or reorganizing the technical
content of the material. It is prepared in the style,
format, level of specificity and comprehension of
the basic manual. In an update revision, suffixed
paragraph, illustration and table numbers are
retained whenever possible.

4-4 PUBLICATIONS
APPLICABILITY LIST

The Publication Applicability List
(PAL) is a document that 1ists technical manuals
required for operating and maintaining NAVSEA
and NAVELEX systems and equipment on a
specific ship. PAL combines and replaces the
various documentation listings such as Technical
Documentation Indexes (TDIs), Publication
Requirement Lists (FW.JS), and Indexes  of
Technical Manuals (ITMs).

PAL indicates to a ship the total
NAVSEA and NAVELEX technical publications
required to be on board and also the systmd
equipmentlsubject application of listed publica-
tions.

4-4.1 CONTENT
General publications; electronics

equipment and electronic test equipment publica-
tions; hull, mechanical and electrical (HM&E)
equipment technical manuals; and ordnmce
systems md equipment publications are listed and
cross-referenced in the PAL. The information is in
separate volumes according to subject matter.
This permits the separation of the volumes by
those who maintain technical manuals in the areas
of electronics, HM&E and ordnance.

44.2 FORMAT OF LISTINGS
The publications are listed in two

major sequences: (1) by equipment (except for
general publications), and (2) by publication
number.
4-4,2.1 Equipment Sequence.

Electronics equipment and electronic
test equipment are listed alphanumerically by
Government Type Designation. All other system/
equipment listings are alphabetical by equipment
noun name.
ORIGINAL 4-3
4-4.2.2 Publication Number Sequence.
The publication number sequences in

the PAL include numbers assigned under several
different systems according to the issuing author-
ity and the age of the publication.

a. The most common publication
numbers in PAL listings are publications issued
by NAVSEA (including any of its predecessors)
and NAVELEX. These numbers will appear in one
of the following forms:

Issuing Authority

NAVSEA (Naval
Ordnance Systems
Command)

NAVSEA (Bureau
of ships)

NAVSEA (Naval Ship
Systems Command)

NAVELEX (Naval
Electronic
Systems Command)

NAVSEA (Naval
Sea Systems
Command)

Publication Number
Forms

OD15315
OP2082

35104
351-0048
0358-042-6000

0361-182-0103
0947-LP-018-7002

0285-048-1001
0967-LPr038-0060

0338.LP-051-4013
SE211-AB-MMI-O1O
(See paragraph 4-4.2.3)

b. In addition to publications issued
by NAVSEA and NAVELEX, the PAL may list
publications and their corresponding identification
numbers issued by other Navy Commands or
Department of Defense agencies. For example:

Issuing Command
or Agency

Naval Air
Systems Command
(NAVAIR)

Depmtment of
the Army (DA)

Department of
the Air Force (AF)

Publication Number
Form

00-25-600

FM 23-08
(Field Manual)
TM9-1095-2O
(Technical Manual)

T.O. 14 DI-2-1
(Technical Order)
AFM 281-2 (Air
Force Manual)
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4-4.2.3 REPLACEMENT OF
PUBLICATIONS NUMBER BY
TMINS NUMBER
NAVSEA Standard Technical

Manual Identification Numbering System
(TMINS) publication numbers of the form
“SE211-AB-MMI-O1O” are currently being assign-
ed by NAVSEA to all new and revised technical
manuals. These TMINS numbers will ultimately
replace all previous NAVSEA, NAVSEA-
predecessor, and NAVELEX publication numbers
and forms.

4-4.3 FORMAT OF VOLUMES
a. Volume 1 - General publications

(not identified to specific hardware). Publications
listed in this volume are not repeated in any other
volume.

(1) Part 1 - General electronics,
safety, transportation, Naval Ship’s Technical
Manual (NSTM), and miscellaneous publications.

(a) Publication number se-
quence

(b) Additions/deletions since
previous PAL

(2) Part 2 - General ordnance
publications.

(a) Publication number se-
quence

(b) Additions/deletions since
previous PAL

b. Volume 2- Electronics equipment
publications.

(1) Part 1- Equipment sequence
(2) Part 2- Publication number se-

quence
(3) Part 3 - Additions/deletions

since previous PAL.
c. Volume 3 - HM&E equipment

publications.
(1) Part 1- Equipment sequence
(2) Part 2- Publication number se-

quence
(3) Part 3 - Additions/deletions

since previous PAL
d. Volume 4 - Ordnance equipment

publications.
(1) Part 1- Equipment sequence
(2) Part 2- Publication number se-

quence
(3) Part 3 - Additions/deletions

since previous PAL
4-4
NOTE

If you cannot locate the
publication in Parts 1 or 2
of the appropriate volumes,
check Part 3 of the specific
volume to determine if it
has been deleted from the
PAL.

4-4.4 PAL MAINTENANCE
Some errors in the publications listed

may be caused by differences between the actual
systemlequipment configurations aboard ship or
craft and the configurations reported to NAVSEA.
Electronics and ordnance systems and equipment
listed in the PAL are those reported for the ship or
craft during construction or by the Ship Equip-
ment Configuration Accounting System (SECAS).
HM&E equipment listings are based on configura-
tion data maintained by the Naval Ship Weapon
Systems Engineering Station (NSWSES), Code
5700. All changes or corrections to system/equip-
ment configurations should be reported in accor-
dance with OPNAVINST 479o.4 CH 1 of April
1974 (Ships 3-M Manual, Volume II). In addition,
all changes or corrections to HM&E configura-
tions, as well as any identified publication listing
errors, should be reported to the Naval Sea Data
Support Activity (NSWSES Code 5700). Correc-
tions may be submitted by marking up copies of
PAL pages on which there are errors with the cor-
rected information. If the PAL is on microfiche,
reproduce copies of the affected pages on
microfiche readerlprinter and mark-up those
copies. Send the marked-up copies, via the
appropriate Type Commander (TYCOM) to:

Commanding Officer
Naval Ship Weapon System Engineering

Station
Naval Sea Data Support Activity (NSDSA)
Port Hueneme, CA 93043
Attention: NSWSES Code 5700

The data files will be corrected and
the next issue of PAL will reflect the reported
changes. PALs for active ships will be updated
and distributed semiannually. For additional infor-
mation on PALs, call AUTOVON 360-5047 or com-
mercial (805) 982-5047.
ORIGINAL
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4-4.5 PAL REQUISITIONS
PALs are produced in hardcopy and

48:1 microfiche. If a hardcopy of PAL or additiond
microfiche copies are needed send a request direct-
ly to the address listed in paragraph 4-4.4. Send a
copy of the request to the TYCOM. If you need
individual publications listed in the PAL, refer
paragraph 4-5 of this document.

4-5 REQUISITIONING OF NAVSEA
TECHNICAL MANUALS

4-5.1 GENERAL
Technical manuals are normally re-

quisitioned for one of the following reasons:
(a) They are authorized but not on

hand
(b) They are required to support a

newly assigned mission.
(c) They are needed to replace

damaged manuals (including normal wear and
tear).

NAVSEA technical manuals are
available in one or more of the following forms:

(a) Hardcopy
(b) Microfiche
(c) Microfilm rolls
(d) Microfilm Cartridges

4-5.2 HARDCOPY NAVSEA
TECHNICAL MANUALS.
NAVSEA technical manuals are

generally available in hardcopy form. Most hmd-
copy NAVSEA technical manuals are stocked by
the Naval Supply System at the Navy Publica-
tions and Forms Center (NPFC), Philadelphia, PA,
and can be obtained through the use of the
MILSTRIP requisition DD Form 1348. Refer to
NAVSUP Publication 2002 for the listing of
technical manuals stocked at NPFC. The informa-
tion in the following paragraphs will assist you in
obtaining these manuals.
4-5.2.1 NORMAL REQUISITIONS.

The MILSTRIP requisition, DD
Form 1348, is the means by which COG I (NPFC-
stocked) technical manuals are obtained. Detailed
instructions for the use of MILSTRIP are pre
vialed in NAVSUP Publication 437. Simplified
instructions for the use of MILSTRIP by ship-
board personnel may be found in enclosure (1) to
ORIGINAL 4-5
NAVSUPINST 4235.3A, Fleet Use of
MILSTRIP. Send requisitions to:

Naval Publications and Forms Center
(NPFC)

5801 Tabor Avenue
Philadelphia, PA 19120

4-5.2.2 Urgent Requisitions
If the need for a hardcopy technical

manual is urgent, contact the Customer Service
Branch of NPFC, telephone AUTOVON 442-3321
or Commercitd (213) 692-3321, to submit the
request. Requests must be submitted in
MILSTRIP format, so have a properly completed
DD Form 1348 that can be read to the NPFC
customer service representative. The duty hours
at NPFC are 0800 to 1630 hours EST, Monday
through Friday; offduty requests are serviced by
an automated answering service, seven days a
week.
4-5.2.3 Requisition Restrictions.

Certain NAVSEA technical manuals
within the COG I category (for example, technical
manuals dealing with nuclear propulsion) have
requisition restrictions (column RR in the NAV-
SUP 2002 listings) placed on their issue. The In-
troduction to NAVSUP 2002 (SIN 0535-
LP-044-0001) provides information as to how the
DD Form 1348 should be coded and to whom such
requisitions should be submitted.
4-5.2.4 Requisition Reply–Backordered

or Out of Stock.
After requisitioning a NAVSEA

technical manual, a reply maybe received from the
supply point, particularly NPFC, that the manual
is backordered or out of stock. Due to a lack of
funds, NAVSEA is unable to replenish the stocks
of many manuals and, in all probability, an out-of-
stock manual will remain out of stock. If the lack
of the technical manual will adversely affect the
operation or mission capabilities of the ship,
system or equipment, use the proper channels to
advise the Type Commander of the problem.
4-5.2.5 Special Requisitions.

Some NAVSEA technical manuals
are not stocked by NPFC. If the technical manual
is not listed in NAVSUP 2002, help can be obtain-
ed in identifying the stock point, and in obtaining
the mamml,  by contacting the Naval Sea Data
Support Activity [NSDSA), Naval Ship Weapon
Systems Engineering Station, Port Hueneme, CA.
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4-5.2.5.1 Non-COG I Technical Manuals.
Some NAVSEA technical manuals

(non-COG I) are not stocked by NPFC. If the need-
ed technical manual is not listed in NAVSUP
Publication 2002, submit a request for the
technical manual to the NSDSA. Send a message
or letter justifying the need and provide as much
information as possible to help identify the manual
(e.g., subject of equipment application, equipment
manufacturer’s name or FSCM code, type of
technical manual, publication identification
number or numbers, etc.). Provide a point of con-
tact in your activity, including the telephone
number, to be contacted should NSDSA need addi-
tional information.

The NSDSA address for a message is:

NAVSHIPWPNSYSENGSTA
Port Hueneme, CA
(Add to the message:
NAVSHIPWPNSYSENGSTA-

PASS TO CODE 5700)

The NSDA address for a letter is:

Commanding Officer
Naval Ship Weapon Systems

Engineering Station
Naval Sea Data Support
Activity (NSDSA)
Port Hueneme, CA 93043
Attention: NSWSES Code 5700

45.2.5.2 Naval Ship’s Technical Manual
(NSTM) Requisitions.
Chapters of the NSTM are published

in both hardcopy and microfiche form. Hardcopies
of chapters are available in stock at NPFC;
microfiche chapters are available at NSDSA.

If additional hardcopies are required
of one or more required chapter, together with a
covering letter which justifies the need for the
chapter or chapters, to the NSDSA. The justifica-
tion must include the following:

a. Designate current number of
NSTM chapter(s) now being received.

b. Indicate whether documentation
requested is needed to fill current allowance or to
increase allowance.

c. Provide statement that all NSTM
documentation held is being maintained current.
4-6
d. Provide statement that all
working-level personnel in the activity have access
to the NSTM.

e. Furnish justificatiordreason for
the requested increase in NSTM chapter(s).

NSDSA will validate the need and
forward the requisition to NPFC if the need is
justified. Requisitions submitted directly to
NPFC without NSDSA endorsement shall be
returned to the originator with appropriate direc-
tion for resubmittal.

Activities desiring modification of
their status on the NSTM distribution lists shall
submit their requirements to the NSDSA together
with appropriate justification. Activities are
encouraged to request a change of their distnbu-
tion from hardcopy to microfiche when that form
is compatible with their needs.
4-5.2.5.3 Obtaining Preliminary

Technical Manuals.
Some technical manuals are

distributed to the Fleet in preliminary form for
interim use while the final manual is being
prepared and printed. Small quantities of these
preliminary manuals are also provided to NPFC
for issue under controlled circumstances. If you
need a copy of a preliminary technical manual,
your request for the manual will have to be ap-
proved by the cognizant NAVSEA activity before
NPFC will issue the manual to you. Send your
request, along with a statement justifying your
need, directly to the cognizant activity. If your
request is approved, the cognizant activity will
direct NPFC to issure the manual. If you cannot
identify the cognizant activity, contact the
NSDSA for assistance.
4-5.2.6 Low Stock Levels

and Replacement Pages
Prior to requisitioning a new

NAVSEA technical manual, determine if it is
really needed. Stock levels of NAVSEA manuals
are being drawn down faster than they can be
replaced (because of a lack of funds). Some
manuals are already out of stock and the stock
level for many other manuals soon will be ex-
hausted. If a manual is really needed, then order it;
but do not order a new manual to replace a worn,
dirty or dog-eared but otherwise usable and
readable one. If most of the manual is usable
except for a few pages that are unreadable (or
missing), do not requisition a new manual to
replace it. Contact the Naval Sea Data Support Ac-
tivity (NSDSA) to see if it is feasible for them to
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forward copies of replacement pages. Identify the
manual by title and identification number and in-
dicate the page or pages that are missing by
volume, chapter and page number. Be sure to in-
clude your address and, if possible, a telephone
number to be contacted should the NSDSA need
additional information. Whenever possible, the
NSDSA will make copies of the missing pages and
mail them as quickly as possible.

4-5.3 MICROFICHE FORM NAVSEA
TECHNICAL MANUALS.
Under the OPNAV and CNM

Technical Manual Shipboard Microfiche Program,
selected technical manuals have been and are
being converted to microfiche form. In the future,
many more technical manuals will be available on
microfiche. Ships and shore activities equipped
with microfiche viewers and viewerlprinters are
encouraged to obtain required m~u~s in
microfiche form, subject to availability, whenever
that form is compatible with user requirements.
Microfiche copies of NAVSEA technical manuals
are stocked by the NSDSA.
4-5.3.1 NPFC-LISTED (COG 1)

MANUALS.
Since not all NAVSEA technical

manuals have been or will be converted to
microfiche form, check the listings in NAVSUP
2002 before trying to requisition a manual in this
form. If the manual is a COG I manual available on
microfiche, the stock number listing in NAVSUP
zooz will display an “XD” in the Requisition
Restriction (RR) column. Send your DD Form
1348 directly to the NSDSA.
45.3.2 NON-COG I MANUALS.

Some non-COG I technical manuals,
principally in the ordnance field, are available on
microfiche from the NSDSA. To learn if the needed
manual is available on microfiche, call the NSDSA,
AUTOVON 360-5094 or commercial (805)
982-5094, or write to the address referenced in
paragraph 4-5.2.5.1

4-5.4 MICROFILM FORM NAVSEA
TECHNICAL MANUALS.
Some NAVSEA technical manuals

have been produced in microfilm roll and microfilm
cartridge forms. Distribution of these forms of
technical manual have not been widespread and
these microfilm manuals are not stocked by the
SUpply system. However, such manuals are
available from the cognizant technical activity or
inservice engineering activity for the applicable
ORIGINAL 4-7
equipment. If a microfilm roll or cartridge manual
is needed, the request should be sent directly to
the cognizant activity. If the cognizant activity
cannot be identified, call or write the NSDSA for
assistance. Include as much information (publica-
tion identification number, system or equipment,
manual title, etc.) as possible to help the NSDSA
identify the manual and the cognizant activity.

4-5.5 AUTOMATIC DISTRIBUTION
LIMITATIONS.
Publications requisitioned from

NPFC or obtained from NSDSA do not place the
requestor on automatic distribution. Therefore,
subsequent changes and revisions to such publica-
tions will not be automatically distributed to the
requester. To be placed on automatic distribution
for any NAVSEA technical manual, other than
NSTM chapters, a letter must be submitted to the
NSDSA that identifies the manual (by identifica-
tion number, title, systemlequipment applicabil-
ity, etc.) and justifies the need for automatic
distribution. Include a point of contact and
telephone number in case additional information is
needed by the NSDSA.

4-6 REPORTING TECHNICAL
MANUAL DEFICIENCIES

When reporting technical manual
deficiencies, first identify the deficiency as to its
characteristics and determine the priority (impor-
tance) for correcting the deficiency. The priority
determines the method of reporting the deficiency
and the type of response it will receive at the
NSDSA.

4-6.1 DEFICIENCY IDENTIFICATION
Technical manual deficiencies

adversely affect one or more of the following
characteristics: accuracy, adequacy, and usability.
The following paragraphs list some of the deficien-
cies that may be found in technical manuals:
4-6.1.1 ACCURACY DEFICIENCIES.

Deficiencies in technical manual
accuracy usually fall into one of the following
categories.

a. Measurement or value errors
b. Procedural errors
c. Theory or descriptive errors
d. Errors in listings
e. Incorrect component or compo

nent identification
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4-6.1.2 Adequacy Deficiencies.
The adequacy of a technical manual

can be affected by many things, particularly omis-
sions. Typical adequacy deficiencies are:

a. Specific configuration not
covered

b. Missing or incomplete informa-
tion

c. Lack of detail
d. Ambiguous data

4-6.1.3 Usability Deficiencies.
Usability deficiencies, although not

normally as critical as accuracy or adequacy defi-
ciencies, reduce the value of the technical manual
and should be corrected. Typical usability de ficien-
cies are:

a.
tions

b.
c.

material

Poorly reproduced text or illustra-

Incorrect references
Confusing presentation of

46.2 PRIORl~ ASSIGNMENT
Carefully consider the seriousness of

the deficiency to be reported and determine its
appropriate priority from one of the following:
4-6.2.1 Emergency.

Requires immediate correction. In-
volves conditions which, if not corrected, may
result in injury to personnel, extensive damage or
destruction of equipment or property, or inability
to achieve or maintain operational status.
4-6.2.2 Urgent.

Requires prompt correction. Involves
conditions which, if not corrected, could result in
damage to equipment or property, reduction in
operational efficiency, or jeopardy to success of
the mission.
4-6.2.3 Routine.

Requires correction. Involves condi-
tions which, if not corrected, may result in: hazard-
ous conditions through prolonged use, negative ef-
fects on operation or maintenance efficiency,
reduced operatiomd life or serviceability of equip-
ment.

4-6.3 METHOD OF REPORTING
DEFICIENCIES
If more than one deficiency is being

reported for a single technical manual, the highest
priority for an individual deficiency establishes the
overaU priority of the subsequent report. After the
overall priority has been determined, select the ap-
propriate reporting method from one of the follow-
ing:

a. Emergency deficiencies must be
reported by naval message, or if no electrical
means of transmission is available, by speedletter
(paragraph ). Assign a PRIORITY precedence
to the message.

b. Urgent deficiencies must be
reported by naval message or speedletter. Assign a
ROUTINE precedence to the message
(paragraph ).

c. Routine deficiencies should be
reported by mail using a Technical Manual Defi-
ciency/Evaluation Report (TMDER) form
(paragraph ).

4-6.4 NAVSEA TECHNiCAL MANUAL
DEFICIENCY/EVALUATION
REPORT (TMDER) FORM.
The method of reporting routine defi-

ciencies in NAVSEA technical manuals uses the
preaddressed NAVSEA TMDER (form NAVSEA
5600/2 - see figure 4-l).

Current hardcopy NAVSEA tech-
nical manuals normally contain three TMDER
forms, located at the end of the manual and
immediately before the rear cover. Microfiche
copies of NAVSEA technical manuals have one
TMDER positioned on the frame immediately
preceding the index on the last sheet of fiche in the
set. When using Microfiche, a copy of the TMDER
may be printed and using a separate envelope
address it to the NSDSA.

NAVSEA technical manuals in
microfiche cartridges do not include a TMDER
form. Additional TMDER forms (Stock number
O116-LF-O56-OO1O) are available in your supply
office or can be ordered from the Naval Publica-
tions and Forms Center (NPFC), 5801 Tabor
Avenue, Philadelphia, PA 19120 in accordance
with the instructions in NAVSUP Publications
2002 and 437.

Some previous issues of NAVSEA
technical manuals (particularly those bearing a
NAVSHIPS publication identification number)
had a User Activity TM Comment Sheet (form
NAVSHIPS 5600/2) bound into the rear of the
manual. This form has been superseded by the
TMDER form and should no longer be used.
4-6.4.1 Completing the TMDER

The following guidance will help in
filling out the TMDER form. An example of a com-
pleted TMDER form is shown in figure 4-2.
ORIGINAL
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a. If the TMDER being used is from
the technical manual, blocks 1 through 4 will have
been completed. If not, furnish the appropriate
information.

b. If the deficiency is being reported
on a microfiche or cartridge manual, fill in the
appropriate information for blocks 5 through 8.

c. Enter the system or equipment
noun name in block 9 and the nameplate
nomenclature (MK/MOD/AN) in block 10. Do not
enter the name and nomenclature data printed on
the technical manual.

d. Enter the word “Routine” in
block 11.

e. Check the applicable box in block
12. Enter any supporting information for your
evaluation under “RELATED REMARKS”.

f. Check the applicable box in block
13. Use the available space in block 13 to explain
any problem, ask a question, or make a suggestion
or comments.

NOTE

If more space is needed,
use the space in block 14 (if
specific changes are not
being recommended), or
continue on a blank sheet
of paper. If a blank sheet is
used, indicate the block
number, i.e., “Block 13,
continued”.

g. Use block 14 to identify specific
deficiencies or make specific change recommenda-
tions. Indicate, in the appropriate columns, the
page number (or frame number on microfiche and
microfilm), paragraph number, line number, figure
number or table number where the deficiency
appears and explain the problem or recommended
change in the large column to the right. Use addi-
tional blank sheets as necessary but identify the
continuing portion by the same block and column
information.

h. Enter the appropriate informa-
tion in blocks 15, 16, 17 and 19. Enter the work
center supervisor’s name and rate in block 18 and
obtain his signature.

i. Do not enter anything in the parts
of block 20.

j. Enter the date in the appropriate
apace to the right of block 16.

k. Fold the TMDER form along the
dotted lines on the reverse side of the form, seal
ORIGINAL 4-9
the form and mail it. If the TMDER was repr~
duced from microfiche, put the completed form in
an envelope, seal it, and mail to :

Commanding Officer
Naval Ship Weapon Systems

Engineering Station
Naval Sea Data Support Activity

(NSDSA)
Port Hueneme, CA 93043

Attention: NSWSES Code 5700

4-6.5 NAVAL MESSAGES AND
SPEEDLEITERS
The primary methods for the report-

ing of Emergency or Urgent priority technicid
manual deficiencies are the Naval Message (Joint
Message form, DD Form 173) and the Naval
Speedletter (OPNAV Form 5216/145). Although
there is no set format for reporting technical
manual deficiencies by these methods, the follow-
ing guidance may be used:

a. The addressee will always be the
NSDSA.

b. The subject will be: Technical
Manual Deficiency Report.

c. The balance of the information in
the message or speedletter should be equivalent to
that reflected in the TMDER form (paragraph
4-6.4). As a minimum, the message should:

(1) Clearly identify the deficiency
technical manual by title, volume number and
NAVSEA identification number;

(2) State the priority assigned to
the report;

(3) Identify the specific deficien-
cy, referencing the page, paragraph, figure or table
number; or

(4) Explain the problem.
d. Include a point of contact and

telephone number for use should NSDSA require
additional information.

4-6.6 NAVSEA RESPONSES
NSDSA, upon receipt, will analyze

the deficiency and forward the report to the
responsible technical activity.

a. If an Emergency priority defi-
ciency report is submitted the originator will be
notified of the action being taken within three
working days after receipt by the responsible
technical activity.

b. If an Urgent priority deficiency
report is submittad  the originator will be notified
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of the action being taken within ten working days
after receipt by the responsible technical activity.

NOTE

Based on the judgment of
the technical activity, ac-
tion needed to correct the
deficiency normally will be
sent in the form of an
Advance Change Notice
(ACN) by the fastest means
appropriate.

c. If a Routine priority deficiency
report, the originator will receive acknowledge-
ment of receipt and be advised of the intended
action to be taken within ten working days after
receipt by the responsible technical activity. The
originator will be notified of the corrective action
taken by the responsible technical activity within
ninety days after receipt by that activity. For
most routine deficiency reports of a non-technical
nature, correction of the deficiency will be incor-
porated into the next change or revision to the
technical manual.

4-6.7 OTHER REPORTING METHODS
NAVSEA technical activities moni-

tor the various maintenance data reports for
technical-manual-related problems and forward
identified technical manual deficiencies to the
NSDSA. The NSDSA, in concert with the ap-
propriate technical activity, analyzes the affected
technical manual, and, if required, a change or revi-
sion is prepared and distributed. However, this
method requires more time to correct deficiencies
than the method utilizing the preferred NAVSEA
TMDER.

4-7 NAVSEA TECHNICAL
MANUAL MAINTENANCE

Modification to technical manuals are
required to maintain their accuracy, adequacy and
usability in a current status.

Technical manual modifications may
be required as a result of any of the following:
hardware or ship alterations and improvements
(e.g., engineering changes, field changes, ordnance
alterations, ship alterations, etc.); changes in
policy and requirements (e.g., safety, medical
hazard, environmental protection, etc.); and defi-
ciencies (Section 4) reported by the Fleet and other
users.
412
NOTE

Modifications to technical
manuals are described in
relation to complete
manuals. However, in-
dividual volumes of multi-
volume technical manuals
(and chapters of the Naval
Ship’s Technical Manual or
NSTM) are often modified
independent of the overall
manual. The process of
modification remains the
same,

As previously discussed in paragraph d
4-3.7 NAVSEA technical manuals are maintained
current by the issuance of one of the following:

a. Advance Change Notices (ACNS),
b. Permanent changes, and
c. Revisions.

4-7.1 ADVANCE CHANGE NOTICES
An ACN is originated by the cogni-

zant NAVSEA technical activity to modify the
contents of a technical manual or Naval Ship’s
Technical Manual chapter in response to an urgent
need for corrected or expanded information.

ACNS are prepared in either naval
message or letter form. The form selected depends
upon the urgency, the amount of information re-
quired, and the number of technical manual
holders who require the information. ACNS are
prepared for pen-and-ink or cut-and-tape insertion
into the technical manual. The information to be
inserted is maintained at a level of specificity and
comprehension equivalent to the existing material.
The ACN directs the user to a specific chapter, sec-
tion, part, page, paragraph, sentence, figure and/or
table, as applicable, and provides the exact infor-
mation to be added, substituted or deleted.

The issuance of ACNS is strictly con- 
trolled. ACNS are assigned an identification or con-
trol number that provides dual information:
specifically, the serial number of the ACN as it
applies to a specific technical manual or NSTM
chapter, followed by the number of the permanent
change to the technical manual or NSTM chapter
into which the ACN is to be incorporated. The
serial number and change number are separated by
a slant line. Numbering of ACNS after issuance of
a permanent change begins over again with serial
number 1 followed by the next permanent change
number to be assigned. The NSDSA utilizes this

d
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number to track the conversion of ACNS to perma-
nent changes. ACN data will be incorporated into
and superseded by a permanent change or revision
within sixty days for NSTM chapters or within six
months for other manuals.

ACNS may be distributed in any of
the three mediums: Naval Message, Speedletter,
or regular letter. The distribution of ACNS is
limited to holders of the technical manual that
have immediate need for the information. How-
ever, ACN data for Type II and Type IV field
changes may be promulgated via Electronic Infor-
mation Bulletins (EIBs).

47.2 PERMANENT CHANGES
Permanent changes are originated or

procured by the cognizant NAVSEA technical ac-
tivity having the technical manual maintenance
responsibility. For permanent changes to correct
technical manual deficiencies or to incorporate
ACNS, the NSDSA may also originate or procure
the change after coordination with the cognizant
technical activity.

Permanent changes to NAVSEA
technical manuals are prepared os change page
packages, consisting of: a change (instruction)
sheet, replacement (changed) pages for those in the
existing manual, and, if necessary, additional
pages to be included in the manual. The changed
pages replace the correspondingly numbered
pages in the manual and may involve changed
material, additional material, or the deletion of
existing material. Material that cannot be included
in its entirety on a replacement page is prepared as
an additional page for insertion between or after
the affected pages. The material comprising a per-
manent change is prepared in the same format,
and on the same level of specificity and com-
prehension as the material in the existing manual.

Each permanent change includes (as
replacement pages) a new title page and List of
Effective Pages. The new title page indicates the
change level and change date of the material in the
package. The new List of Effective Pages reflects
the change status of all pages in the manual, in-
cluding any pages added or deleted by incorpora-
tion of the change page package.

Changes to the text and tables
(including new material or added pages) are in-
dicated by a vertical line or symbol in the margin
extending close to the entire area of the material
affected (outer margin for double-columned
material, margin opposite binding edge for single-
columned material). When a change symbol is
used, such as a number sign “#”, plus “+”, etc.,
its meaning is explained in the introductory por-
ORIGINAL 4-13
tion of the change sheet. Changed lines or symbols
are not used when material is relocated,
paragraphs are renumbered, a complete ptwt,
chapter or section is replaced or added, or an
editorial error having no technical significance is
corrected.

A miniature pointing hand may be
used to highlight the area containing the change
on a photograph or line drawing. Changes to
diagrams and schematics may be highlighted by a
screen or shaded border around the affected area.

Added paragraphs, illustrations
(including index numbers), tables and pages are
numbered by adding either a decimal (e.g., 2-4.1) or
alphabetical (e.g., 2-4A) sequence to the preceding
paragraphlillustrationkablelpage,  except when
material is added at the end of a sequence (section
or chapter), in which case the next consecutive
number is used.

Where a change deletes a paragraph,
illustration or table without substituting another,
the space formerly occupied by the paragraph,
illustration or table is noted with a statement,
such as “Paragraph 4-2 deleted.” The Table of
Contents, List of Illustrations, List of Tables and
Alphabetic Index me changed accordingly. When
a complete page is deleted, a statement indicating
the deletion is placed in the bottom margin of the
preceding page or in the top margin of the suc-
ceeding page. For example, “AU data on page 2-4,
including figure 2-1, deleted. ” When the deleted
page is the reverse side of another page (which will
remain), the deletion statement is pIaced on the
blank page.

Each page containing changed, added
or deleted materiaI bears the words “change...”
placed at the bottom of the page. Each permanent
change to a technical manual is numbered in
sequence. The assignment of all permanent
changes is controlled by the NSDSA. Numbering
of permanent changes after issuance of each
technical manual revision begins again with
number 1.

Permanent changes are issued only to
the holders of the technical manual on record. For
those technical manuals issued in microfiche or
microfilm cartridge form, the permanent changes
are incorporated into the manual, the changed
manuals refihned and then issued as a complete
microfiche set or microfilm cartridge.

4-7.3 REVISIONS
Revisions are prepared or procured

by the cognizant NAVSEA technical activity or
the NSDSA (in coordination with the cognizant
technical activity).
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A revision is a second or subsequent
edition of an existing technical manual. A revision
is developed whenever a hardware modification
(e.g., ECP, SHIPALT, or ORDALT) or technical
manual deficiency is of sufficient magnitude to
require changing the majority of the pages in the
existing manual. A revision also may be developed
when an existing manual already has several per-
manent changes issued against it and the issuance
of an additional change would substantially reduce
the usability of the manual.

Revisions, applicable to NAVSEA
technical manuals, are of two types: complete revi-
sions and update revisions (see paragraph 4-3.7.3).

Change symbols are used only in up-
date revisions to identify new or altered material
that differs in the revision from that contained in
the latest previous edition.

When a NAVSEA technical manual
is revised, all change numbers (if any) are removed
from the pages and the last change number and
change date are removed from the title page and
replaced by the revision date. In a complete revi-
sion, all pages, paragraphs, illustrations and tables
are numbered to eliminate all number suffixes and
to establish correct sequence. In an update revi-
sion, suffixed paragraph, illustration and table
numbers are often retained when the usability of
the manual will not be substantially improved by
renumbering.

Comple&  and update revisions are
issued to all holders of the technical manual on
record.

4-8 USER TECHNICAL MANUAL
MAINTENANCE

The initial action to be taken when
any technical manual modification material (ACN,
permanent change or revision) is received is to
determine the applicability of the material to a
specific ship, system or equipment. For ACNS,
check that the technical manual title and number
shown in the “A” line (message format) or
paragraph 1 (letter form) matches the manual.
ACNS for the NSTM will indicate an NSTM
chapter number in those locations. For permanent
changes, compare the publication number on the
new title page to the manual and check the general
instructions (if any) on the change (instruction)
sheet to determine any hardware configuration dif-
ferences covered by the change. Also, inspect the
change package for a new Foreword or Reference
Data Table (Chapter 1) that may limit the ap-
plicability of the change to specific ship, system or
4-14
equipment applications. For revisions, check the
Foreword or introductory chapter for hardware
applicability and compare the configuration (or
configurations) covered to your hardware. Do not
incorporate an ACN or permanent change or
destroy an existing manual until it is positive the
new material is applicable to your requirements.

4-8.1 ADVANCE CHANGE NOTICE
(ACN)
Upon receipt of an ACN, incorporate

the data into the technical manuals as specified in
the ACN. Some data in an ACN maybe formatted
for insertion as pen-and-ink corrections, some data
may be formatted for cut-and-tape insertion, and
other data may be formatted for direct page inser-
tion. After entering the ACN into the manual,
record the entry on the Record of Changes page
located in the front of the manual. Holders of the
technical manual in a microfiche envelope or local
index and file the ACN where it will be readily
available.

An ACN is effective upon receipt;
however, issuance of an ACN does not authorize
modification of existing project orders, work
requests or allotments.

Authorization and necessary funding
to accomplish efforts required by the ACN from
the cognizant authority.

An ACN will be incorporated into the
next permanent change or publication revision, as
appropriate, within six months (sixty days for
NSTM chapters) after issuance of the ACN. The
ACN is automatically cancelled after issuance of
the permanent change or revision incorporating its
contents.

4-8.2 PERMANENT CHANGE

4-8.2.1 CHANGES TO HARDCOPY
TECHNICAL MANUALS.
Each permanent change to a hard-

copy technical manual includes a new title page,
list of effective pages, replacements pages, and a
change sheet. Inspect the set of pages for com-
pleteness against the list of effective pages. Follow
the instructions on the change sheet for actual
removal of superseded pages and insertion of
replacement pages. In addition to other instruc-
tions, the change sheet instruction page will iden-
tify the reason for the change and those ACNS
included in the permanent change. Be sure the
change is applicable to the ship, system or equip-
ment before entering it in the manual. After incor-
porating the permanent change pages, record the
ORIGINAL
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entry on the Record of Change page and draw a
line through any superseded ACNS. Destroy the
removed pages in accordance with local disposal
instructions.
4-8.2.2 Changes to Microfiche

Technical Manuals.
Microfiche technical manual holders

will be supplied with a complete microfiche or
microfiche set, aa appropriate, that incorporates
the changed pages. Microfiche technical manuals
that are intended for shipboard use and that incor-
porate permanent changes are tailored to specific
hull configurations. Thus, not all changes to a
technical manual will be reflected in all replace-
ment microfiche sets. The header at the top of the
microfiche will indicate the inclusion of the
change. Verify the hardware configuration covered
by the replacement microfiche (or set) against your
hardware. If it is different, contact the NSDSA
(see paragraph ). Ensure the configurations
match, then destroy any superseded microfiche in
accordance with local disposal instructions.

4-8.3 REVISIONS

4-8.3.1 REVISIONS TO HARDCOPY
TECHNICAL MANUALS
Upon receipt of a revised technical

manual, verify its applicability to the specific ship,
system or equipment configuration prior to the
replacement of the superseded edition. All super.
sealed editions and changes should be destroyed in
accordance with local disposal instructions.
4-8.3.2 REVISIONS TO MICROFICHE

TECHNICAL MANUALS
Microfiche technical manual holders

wili be supplied with a complete set of microfiche
for the revised technical manual. Verify the
applicability of the revised manual to the specific
ship, system or equipment prior to the replace-
ment of the superseded set of microfiche. All
superseded microfiche should be destroyed in
accordance with local disposal instructions.
4-8.3.3 IDENTIFICATION NUMBERS

FOR REVISIONS
All new and revised NAVSEA

technical manuals issued after 17 May 1977 will be
identified by a publication number assigned in
accordance with NAVSEA Standard Technical
Manual Identification Numbering System
(TMINS - see paragraph 4.4.2.3). A revision to an
existing manual will indicate, on the cover and
title page, both the TMINS number and former
publication number. The former publication
ORIGINAL 4-15
number will be indicated in the supersedure notice.
Upon receipt of a technical manual bearing one of
the new identification numbers, check the cover or
title page to see if it supersedes a manual in your
inventory.

4-9 TECHNICAL MANUAL
IDENTIFICATION NUMBERING
SYSTEM (TMINS)

The Standard Technical Manual
Identification Numbering System (TMINS)
NAVSEA MOOOO-00-IDX-000/TMINS,  estab-
lishes a standard method of assigning a unique
and significant Technical Manual (TM) identifica-
tion number to each individual technical document
and separately-bound portion of a technical docu.
ment. The assigned TM identification number may
be composed of either one or two distinct parts.
Use of the first part is mandatory under all condi-
tions; use of the second part is mandatory only for
classified documents and separately bound
unclassified portions of classified documents.

The first part of the standardized TM
identification number is a publication identifier
(pi) patterned to have precisely thirteen
characters, the same quantity aa the National
Stock Number (NSN) for publications, i.e.,
OOOO-LP-OOO-OOOO, and is all that is required to
provide unique identification to a document. The
significant aspects of the assigned number are
baaed on the classification of the technical docu-
ment by its subject or related commodity.

The second part of the TM identifica-
tion number is a variable-length suffix of up to 17
characters which may be added to publication
identifier. This suffix is added to provide security
information for classified documents and to
provide user-oriented information such aa the
applicable equipment designator, nomenclature,
hull number, etc., when such information provides
better configuration identification. Except for
classified documents, use of the suffix is not a
mandatory requirement.

The two parts of the TM identifica-
tion number are always separated by virgule (slash
mark).

Standard assignment of the TM iden-
tification number permits ADP selection of infor-
mation and preparation of selected listings (e.g.,
lists can be created to index all communication
receiver manuals, all flight manuals, all
NAVELEX Confidential manuals, all manuals per-
taining to the SSN 688, etc).
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4-9.1 PI COMPOSITION.
The publication identifier (PI) is made

up of the Hardware/Subject Identifier, and the TM
Identifier.
4-9.1.1 Hardware/Subject Identifier

The first seven characters of the PI is
called the “Hardware/Subject Identifier”, since it
is a code assigned to represent a given subject or a

specific item of hardware. Once assigned to a
specific equipment model, the Hardware/Subject
Identifier should never change. Therefore, the
TMINS of all TMs relating to the same item of
hardware will normally have an identical first
seven characters and will index as a group.

These seven characters are composed
of three code groups: (1) cogniz~t  comm~d
(COG COMM), (2) standard subject classification
code (SSCC), and (3) the subject serial identity
number (SUBJECT SERIAL #).
4-9.1.2 TM Identifier

The TM Identifier consists of six
characters. It indicates by a 3-character abbrevia-
tion or acronym, the type of TM to which the
TMIN is assigned, and by a unique 3-character
serial, the separately bound volumes, parts, and
changes pertaining to that TM.

49.2 SUFFIX COMPOSITION.
The TMIN suffix is a variable length

field that is separated from the PI by a virgule (/).

The suffix is used to indicate the security classifi-
cation of classified TMs and provide user-recogniz-
able information, such as equipment nomencla-
ture, ship class or hull number, for easy associa-
tion between TM number and subject.
4-9.2,1 Classified Manuals.

The Suffix is always used with classi-
fied manuals. In such cases, the security classifica-
tion indicator always forms the first component of
the suffix. The security classification indicator is
always a letter representing the level of classifica-
tion and is always enclosed in parentheses. The
second component in the suffix for a classified
manual is the amplifying information.
4-9.2.2 Unclassified Manuals.

For unclassified manuals, the Suffix
will contain onIy amplifying information. In such
cases, the first alphanumeric character of the
amplifying information will be positioned immedia-
&16
tely following the virgule and will not be enclosed
in parentheses.
4-9.2.3 Maximum Length,

In order to conform to a standard
ADP data field, the suffix is limited to 17 alpha-
numeric and symboI characters, including the
virgule and spaces. Thus, the amplifying informa-
tion component for classified manuals will have a
suffix limit of 13 characters while the same comp~
nent for unclassified manuals will have a limit of
16 characters. It is intended that amplifying infor-
mation will be of minimum length necessary to
convey understanding, and will rarely reach its
limit.

4-9.3 TM INS ASSEMBLY
The preceding paragraphs have

described the components and individual coded
groups that are included in the TMINS. Figure 4-3
illustrates the entire TMINS as an assemblage of
all component parts.

49.4 HYPHENATION
Hyphenation of components or code

groups is not necessary for TMINS significance or
for automatic data processing manipulation.
However, for use as the identifying manual cover
or page headings, the TMINS will normally be
hyphenated as follows:

NAVMAT: MXXXX-XX-XXX-XXW(X)
NAVAIR: AX-XXXXX-XXX-XXX/(X)
NAVELEX: EXXXX-XX-XXX-XXX/(X)
NAVSEA: SXXXX-XX-XXX-XXW(X)

4-9.5 CODING INFORMATION
Although TMINS appear different

from other identification numbers, they incor-
porate coding features of the Navy Standard Sub-
ject Identification Code (SSIC), the Ships Work
Breakdown Structure (SWBS), and the Nawd Air
Systems Command TM identification number.
Specifically, the code that relates the TMIN to the
subject or type of hardware covered by TM is
termed the “Standard Subject Classification Code
(Sscc).”

The command designator codes, the
SSCC categories and the categories “E” and “T”
codes are listed in the following paragraphs. For a
complete listing of all codes see NAVSEA
MOOOO-OO-IDX-OOO/TMINS.
ORIGINAL
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TMIN

TECHNICAL MANUAL IDENTIFICATION NUMBER ‘
ITMIN]

L

?:::::  I :;:  1: “ “ ‘ “

I

S E 2 13- V A - M M I -000 / (C)S P S -52 A

WBLIC4TION  IDENTIFIER (Pi) 11-wmiwlm(13ct

NARDWARE/SLfBJEfl

h
IDENTIFIER

(7 chamcters)

CDONIZAW
cohuuND
{$- NAV5AA) ‘

~-. 3

W8JftT
CA7W3R7
([-  UKTRONK5)  2

WwAcl
SSRISS i!l<(213- 4ADAR.30)

,w,Ea  ~

5ARIAL
{

( )

V- A53tGNf0  10 3NISPS.52  SMIU RADARS 4

A- A5NGNfD  TO A, MD05L

AMnlfw40
lNFDRMAt10t4
(5P5-52A-AN/SPSS2A)  v

~~ [Ik=};;:;
} Ntf  Of lM

{MMI-  M41N1. MANUAL
lNlfRM301AlS  LfVfl MAINTI  s

. S7ANDAR0 SUBJS13
CIA$NflLATION  CODS

NOTES (Other  Examples) :

lComnand  Designators: See paragraph 4-14.5.1

2Categories:  See paragraph 4-14.5.2

3SSCCS: See paragraph 4-14.5.3—

‘Subiect  Serial:
Non-significant but computer intelligent code used for differentiating between equipment

a n d  h a r d w a r e ,  a n d  f o r  l o g i c a l  i n d e x i n g

‘Types  of TMs:
MMA  - Maintenance Manual, All Maintenance Levels
PMO - Maintenance Mnual, Depot Level Maintenance
SIB - Ships Information Book
TAB - Training Aid Booklet

% Serfal:
Non-significant but computer intelligent code used for differentiating between separ-
ately bound volumes and parts of a technical manual

‘TM Issue:
Normally a zero (0): letters indicate that the document 18 a pe-nent change to the
respective technical manual

‘Security C1assificati  On:
(c) - Confidential; (S) - Secret: (U) - Unclassified volume of classified TM.

‘Amplifying Information:
User recognizable information to relate a TMIN to its hardware or subject: /sPs-lo -
Radar Set AN/SPS-10; CV66 - Aircraft Carrier USS America; K412-1 - Mark 12 Mod 1;
ThMP - Technical Manual Management Program.

Figure 4-3. TMINS Assembly

4-17
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4-9.5.1 Naval Command Designator
Codes
The first digit of the TMINS number

is a single alphabetical character that identifies
the cognizant Naval Command. The following are
currently assigned Command Designator Codes:

CODE COMMAND
A Air Systems Command
B Air Systems Command (NAVAIR

manuals not under NATSF cognizance)
c Reserved for Marine Corps
E Electronic Systems Command
F Reserved for Facilities Engineering

Command
H Reserved for Bureau of Medicine
J Reserved for Training Command
M Material Command
P Reserved for Bureau of Personnel
s Sea Systems Command
T NAVSEA documents not subject to

replenishment by NAVSEA 55241 z
x Supply Systems Command

4-9.5.2 Subject Category Codes
The second digit of the TMINS

number is a single alpha or numeric characters
representing the major category to which the sub-
ject belongs. The currently assigned subject
categories are:

D
E

Deck/Hanger/Flying Field Equipment.
Electronics Equipment/Systems
418
G

H
L
M
N
P
s
T

N
o
1
2
3
4
5

6
7
8
9

4-9.5.3

Ground/Ship Support/Semice/Handling
Equipment
Hedth/Medicine/Dentistry/f%nitation d
Logistics
Meteorological Equipment
Instruments
Photographic/Audiovisu~ Equipment
Personnel Survival/Safety Equipment
Test Equipment/ATE (General
Purpose-GPETE)
Weapons/ArmamentlOrdnance
General
AircraftlAviation
Telecommunication
Missiles (less Ordnance)
Vehicles/Construction Equipment
Ashore/Ground Station and Shore
Facilities
General Material
Unassigned
Training (General)
Ships/Craft.

Subject Series Codes
The third, fourth and fifth digits of

the TMINS number classifies the subject to a
distinct series within the assigned major or sub-
ject category. Categories “E” and “T” Series are
listed in this paragraph. See NAVSEA
MOOOO-00-IDX-000/’l’MINS, Table 2-2 for a com-
plete listing of subject series codes.
CATEGORY E - ELECTRONICS
[Less Fire Control (CAT. W) and General Purpose Test

Equipment (CAT. T))
SERIES

E-000
E-001

E-002

E-003
E-004

E-005
E-O1O
E-015
E-020
E-025

General
Electronic Circuit Theory/

Analysis/Design
Installation Practices and

Standards
Electronic Maintenance/Practices
Circuit Boards/Miniature-

microminiature Circuits
/Integrated Circuits

Controls
Power Supplies
Mounts
Amplifiers
Filters
SERIES

E-loo

E-101

E-105
E-106
E-11O
E-Ill
E-120
E-125
E-140
E-150
E-160
E-161

Communications (except Sonar) –
General
Announcing/Public AddresslEnter-

tainment Systems (orig. E-120)
Intercommunication Systems

Telephone, Secure Voice
Antennae
Antenna Couplerll’uners
Auxiliary Systems
Receivers
Transmitters
Transceivers
Terminal Equipments

Teletype
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SERIES

E-162
E-163
E-164
E-165
E-166
E-167

E-168

E-169
E-170
E-171
E-172
E-173
E-174
E-175
E-176
E-177
E-178
E-179
E-180
E-181

E-185
E-187
E-190
E-195
E-199
E-200

E-21O
E-211
E-212
E-213
E-214
E-215
E-216

E-217
E-218
E-219
E-220
E-230
E-235
E-240
E-245
E-250
E-251
E-255
E-256
E-257

Converters
Multiplexer
Processors
Telephone Systems/EquiPment
Telemetry
Switchboards/p~els  (See also

E-670 Series)
Alarm, Safety, and Warning

Equipment
Misc/Compositi

Navigationid Aids
Loran
Tacan
Omega
SatNav
Beacons
Direction Finders
Altimeters
Speedi_Velocity  Indicators
Misc/CompositS

Cr@xWecurity  Equipment
Interior Intrusion Detection

T~c~~c~m~ata (* ~so E-685)
Digital Data
Communications Test Sets
Studio Equipment
Misc/Composite
Radar — General (eItCePt fire

control, see also W-200 Series)
Detection (Composite)
Surface Search
M search (2D)
M Search (3D)
Airborne
Bombing
Aircraft Control Approac~

Instrument Landing System
Navigation/Beacon
Space Vehicle, Electronic Tracking
Multiple Node
Height Finding
IFF-Identification  and Recognition

IFF Test Sets
Data Relay and Distribution
Switchbowds (See also E-678)
Display/Indicators

PPI
Range
Height
Data Display Groups
ORIGINAL 4-
SERIES

E-258
E-259
E-260
E-265
E-270

E-280
E-285
E-290
E-299
E-300
E-305
E-31O

E-312

E-315
E-316
E-317
E-320
E-321
E-322
E-325
E-326
E-330
E-335
E-340
E-350
E-355
E-360

E-365
E-370
E-375

E-380
E-390
E-391

E-392

E-393
E-395
E-396
E-398
E-399
E-400
E-41O
E-411
E-412
E-413

Target Designation Indicators
Misc/Compositi

Moving Target Indicator (MTI)
Video Clutter Suppressor
Missile Guidance (See also W-262,

W-272)
Trainers/Simulators
Video Processors
Radar Test sets
Misc/CompositS

~nm – General
Airborne Active; ActivelPassive
Submsrine  Active; ActivelPassive

(E-31O and E-311)
Surface Ship Active; Active/Passive

(E-312 thru E-314)
Mine Detection; Surface
Mine Detection; Submarine
Mine Detection: Airborne
Pagsive-Listening; Surface
Pmsive-List.ening;  Submarine
PmsiveListening;  Airborne
Sonobuoys
Buoys; Transponder
Fire Control
Bottom Mapping
Communication (E-340 thru E-345)
Navigation (E-350 thru E-354)
Beacon
Depth Determining/Fathome~rs/

Sounders (E-360 thm E-362)
BathythermograPh
Harbor Defense
Countermeasures (E-375 th

E-377)
Trainers (E-380 and E-381)
Auxiliary and Special

Indicators and Data Display
Equipment

Recorders, Recorder/ComPu~rs*
Recorder/Reproducer

Analyzers
Transducers
Hoists (Use G-820 Series)
Test sets
Misc/CompositS

Countermemures  – General
Jammers

Communication
Radar
Sonar
19
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SERIES

E-420
E-430
E-440
E-450
E-460
E-461
E-462
E-465
E-470
E-480
E-490
E-491
E-492
E-495
E-500
E-51O
E-520
E-530
E-540

E-550
E-560
E-565
E-570
E-580
E-590
E-600
E-61O
E-620
E-630
E-640
E-650
E-660
E-670
E-671

Detection
AllteMOS
Panoramic Adaptors
Pulse Analyzers
Receivers
Transmitters
Transceivers/Transponders
Test Sets
Recorders
Deception Equipment
Auxiliary/Deception Devices

Mine Detectors
Chaff
Misc

Television – General
Special Purpose
Receivers
Cameras
Video Recorders, Players, Played

Recorders
Transmitters
Studio Equipment

Monitors
Antennae
Accessories
Misc/Composite

Data Processing – General
Computers – General Purpose
Input Peripheral Equipment
Output Peripheral Equipment
Input/Output Devices
Signal Data Converters
Computer Programming

Switchboards, General
Integral Fire Control
SERIES

E-672
E-673
E-674
E-675
E-676
E-677
E-678
E-679
E-680
E-681
E-682
E-683
E-685

E-686
E-687
E-688
E-690
E-700
E-71O
E-720

E-730
E-740
E-800
E-81O
E-820
E-830
E-840
E-900
E-920

E-930
E-940
E-990

Missile Fire Control
Gun Fire Control
Underwater Battery Fire Control
Digital
Command/Control
Interior Communications
Video (Radar)
Communications
Timing
Ships Service
Analog
Combat System

Tactical Data System Equipment –
General
Data Display
Data Processing
Test Sets
Interface

Radiac – General
Suweys
Dosimeters (including chargers

and readers)
Monitors
Laboratory Equipment

Infrared – General
Communication
Search
Navigation
Laboratory Equipment

Industrial – General
Plant and Machinery Instrumenta-

tion
Warning and Safety Devices
Product Development Instruments

Special, Limited Purpose
4
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pMENT/ATE  (GENERAL PURPOSE-G pETE)

PUBLICATIONS
SERIES
T-000
T-1OO

T-11O
T-115
T-120
T-121
T-122
T-123
T-125
T.130
T-140
T-141
T-142
T-143
T-144
T-145
T-150
T-200
T-21O
T-220
T-230
T-250
T-300
T-31O
T-315

T-320

T-330
T-350
T-360
T-400
T-41O
T-420
T-421
T-422
T-423
T-424
T-430
T-431
T-432
T-440
T-450
T-460
T-461
T-500

T-51O
T-520
T-525
T-530
T-540
T-550

CATEGORy  T - TEST EQUl

General
Test Equipment – Basic

Measurement
Multimeters

Electronic
Voltmeters

DC
AC (General)
AC (RF)
Special Purpose

Ohmmeters, Megohmmet$rs
Bridges (Multipurpose)

Resistance
Impedance
Capacitance
Inductance
Special Purpose

Ammeters
Frequency Measuring – Gener~

Absorption Type
Heterodyne Type
Direct Reading
Time Base Measuring

Waveform Measuring – Gener~
Oscilloscopes

Oscilloscope Subassemblies/
Accessories

Spectrum hdyzer/panoramic
Adapters

Wave Analyzers
Frequency Deviation Meter
Special Purpose

Signal Generator – Gener~
Audio Frequency
Radio Frequency

Radio Frequency (AM)
Radio Frequency (CW)
Radio Frequency (FM)
Radio Frequency (PM)

pulse  Generating
Trigger PUb3e
Time Marker

square Wave
sweep
Special Purpose

Interface
Field Intensity and Noise

Memuring – General
Field Intensity

Noise Field Intensity
Noise Analyzer/Recorder
Noise Figure Meters
Noise Generating
Special purpose
4ORIGINAL
SERIES
T-600

T-61O
T-620
T-630
T-640

T-641
T-642
T-643
T-700
T-705
T-71O
T-720
T-750
T-800
T-81O

T-820

T-82*
T-821
T-822

T-830
T-840
T-850
T-851
T-852
T-853
T-860
T-870
T-890
T-900

T-901
T-902
T-903
T-904
T-905
T-906
T-907

T-909
T-91O

T-920
T-930
T-940
T-950
T-990
T-995

Power, Dissipation Measuring –
General
power Meters
Dummy Loads
Nuclear Energy Measurement
Standing Wave Ratio
Measurements – General

Ratio Meter
Reflectometer
Slotted Lines

Calibration
Procedures
Standards
R~ge Calibrators
Special Purpose

Tester and Performance Test Sets
Electron Tube and Semiconductor

Transistor Testers
Automatic Test Sets (ATE) and

Semi-automatic Test Sets Module
Testers
Major Automatic Test (ATE)
Module Testers
Performance Monitoring/Fault

Location
Radar Test sets
Radio Test sets
Teletype and Terminal Test Sets

Distortion Generators
Distortion Analyzers
Relay Test sets

system Sensitivity
Sonar Test Set
Special Purpose

Miscell~eous  Items and Test
Devices

Adaptors
Attenuators
Decade Boxes, Potentiome~rs
Filters
Voltage Dividers
Amplifiers
Transformer% Variable Trans-

forms, Variacs
Components

Directional Couplers/(loaxial
Waveguides and Components

Battery Tester
Fluxme~rs,  Stroboscopes
power Supplies, Modula~rs
Recorders

Special Purpose
Multipurpose

* Alpha Character
-21
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4-9.5.4 Subject Serial Code
The sixth and seventh digits of the

TMINS numbers is a nonsignificant two-character
code used to differentiate among items assigned to
a standard subject classification code (SSCC). For
more detailed information see Table 2-3 of
NAVSEA MOOOO~O-IDX-000/TMINS
49.5.5 Technical Manual Type Codes

The three character acronym (digits

8, 9 and 10) identifies the technical manual type.
The acronym or work unit identification code was

ed by the guidelines ofselected from or determin
MOOOO-OO-IDX-OOO/TMINS, Table 2-4.
4-9.5.6 TM Serial/TM Issue Codes

The two character TM serial (digits
11 and 12) and the single character TM issue (digit
13) are used to identify different volumes, parts
and changes to specific technical manuals.

4-1o NAVSEA DECKPLATE

The NAVSEA DE CKPLATE
(formerly the NAVSEA JOURNAL) is a technical
periodical published monthly by the Naval Sea
Systems Command (NAVSEA) for the information
of personnel in the naval establishment. This
periodical contains information on the design, con-
struction, conversion, operation, maintenance, and
repair of Navy vessels and their equipment, on pro
grams under the cognizance of NAVSEA, as well
as on personnel safety, service hints, and adopted
beneficial suggestions.

The contents of the NAVSEA
DECKPLATE are for information only, and
should not be regarded as authority for altering or
superseding official regulations, orders, or direc-
tives.

4-11 ELECTRONICS INFORMATION
BULLETIN (EIB)

The Electronics Information Bulletin
(EIB), is an authoritative publication, published
biweekly, and is forwarded to all naval ships and
naval electronics installation and maintenance
activities.

The EIB contains advance informa-
tion of field changes, installation techniques,
maintenance hints, safety notices, beneficial sug-
gestions adopted by various yards and bases, and
notification of the availability of changes and revi-
sions to technical manuals and the EIMB. All
articles, including those under the cognizance of
4-22
Naval Electronic Systems Command
(NAVELEX), have been authenticated and are
authoritative in nature. Accordingly, reference
may be made to a particular EIB issue as the
authority for adoption of ideaa and accomplish-
ment of field changes appearing therein, except for
interface changes between equipment and systems
or between equipment and ship.

Unless otherwise indicated, the
maintenance requirements prescribed in the
various issues of the EIB are consistent with those
contained in the Planned Maintenance System.

Articles of lasting interest are later
transcribed into the EIMB except for field
changes and corrections to publications.

As issues are received, they are to be
filed in a folder or notebook in consecutive order.
An EIB index, located in Section 5 of this hand-
book, is provided as a ready reference to all articles
contained in the EIB’s. The index is arranged in
two sections: one section lists general information
articles and the other section lists equipment-
related articles in equipment type number se-
quence.

Confidential issues of the EIB, called
the CEIB, are published when sufficient data
justify their issue.

4-11.1 SPECIAL INSTRUCTIONS
PERTAINING TO THE
EIB, CEIB, AND EIMB
The Naval Sea Systems Command

NAVSEA 05L31 is the preparing activity for the
Electronics Information Bulletin (EIB), the Con-
fidential EIB (CEIB), and the Electronics Installa-
tion and Maintenance Books (EIMB)  and is the
main control point concerning additions, deletions,
or changes to the Automatic Distribution List for
these publications.

The EIB and EIMB are “For Official
Use Only” documents. The designation “For
Official Use Only” signifies that tb EIB and
EIMB may not be further released to the public or
to sources outside the U.S. Government without
the permission of the Commander, Naval Sea
Systems Command.

4-11.2 AUTOMATIC DISTRIBUTION
OF EIB AND EIMB
Automatic Distributions Lists are

maintained by NAVSEA 05L31 for the EIB, and
EIMB as well as for MIL-HDBK-140 “security
Classification and Cognizant Activity of Elec-
tronic Equipment”. Naval, Coast Guard, and DOD
activities can be included in this computerized
ORIGINAL
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distribution system by submitting a letter, memo,
or “Comment Sheet” to:

Commander
Naval Sea Systems Command
Sea 552412
Washington DC 20362
Activities outside the Department of

Defense (i.e., commercial companies) desiring to be
placed on automatic distribution for the EIB,
EIMB, and MIL-HDBK-140 are required to pro-
cess written requests through their military liaison
or contracting officer or through the nearest
Defense Contract Administration Services Office
(DCAS),  These commerical requests shall include
the Navy contract number(s) and contract comple-
tion date(s). Automatic distribution of these
documents will terminate upon completion of the
contract and, therefore, a new request is required
whenever a contract is extended or a new contract
is awarded. These requirements are also applicable
for requests regarding additions, deletions, change
of address, or quantity.

Naval, Coast Guard, and DOD
activities need only to notify NAVSEA 05131 by
comment sheet, memo, letter, or telephone (202)
692-1060 or (AUTOVON) 222-1060 regarding addi-
tions, deletions, change of address, or quantity.
Correspondence should be explicit in the needs of
the activity-state the publication and the number
of copies involved, the action required, and the ac-
tivity’s completi  unabbreviated mailing address.
However, these activities should check their inter-
nal distribution lists to verify that the requested
documents are being routed to the actual request-
ore, and to ensure that only the copies actually re-
quired are being requested, to avoid waste or
unnecessary correspondence. Check with the mail-
room to verify that the received copies were dis-
tributed properly, and make sure that there is an
actual need for additional copies, before requesting
extra copies.

Foreign distribution was discon-
tinued 1 June 1972 as a result of implementing the
policy of NAVSHIPINST 5500.llA of 18
February 1972. This NAVSHIPS Instruction
establishes criteria for the control of “For Official
Use Only” documents. However, foreign gover-
nments may request information concerning
specific equipments in their possession by contact-
ing their assisting technical activity or U.S.
Military Advisory Group.

Distribution of a CEIB is only to the
command holding the particular equipment for
which the article is written.
ORIGINAL 4-23
4-11.3 REQUISITIONING COPIES
The EIB, CEIB, and the EIMB series

are not stocked at NAVSEA S!5Z41. They are
stocked at NPFC, Philadelphia, and must be re-
quisitioned as Cognizance I material from NPFC
in accordance with paragraph 4-5 of this section.

When requisitioning the EIB, CEIB,
or EIMB, or when requisitioning back issues, addi-
tional copies, or changes to these documents, use
the thirteendigit TMINS number of the particular
document or change and place it in the “Stock
Number” block of DD Form 1348 (or 1348m).

EIB issues up to and including EIB
844 of DEC 72 have been cancelled and are no
longer stocked for requisitioning purposes.

4-11.4 COMMENT SHEETS
Two types of Comment Sheets are

available for the purpose of submitting equipment
and publications-type comments, problems, ques-
tions, suggestions, and other voluntary informa-
tion: the NAVSEA (user) Technical Manual Defi.
ciency/Evaluation Report (TMDER) NAVSEA
416011 (Figure 4-1) and the Electronics Informa-
tion Bulletin (EIB) Comment Sheet.

The TMDER is attached to the back
of technical manuals and other electronics publica-
tions, and the EIB Comment Sheet is found in
periodic issues of the EIB. Both are used for the
same purpose, and both are pre-addressed. Their
difference is the address to which they will be
forwarded. EIB Comment sheets are addressed to
NAVSEA SsZqonly.

The Comment Sheets which are
received by NAVSEA 5524 are either processed
“in-house” and answered directly, or are for-
warded to the responsible technical supporting ac-
tivity or code for processing. All EIB Comment
Sheets are answered, unless, of course, the sender
has not included his mailing address.

4-12

a complete

NAVAL SHIP’S TECHNICAL
MANUAL

The Naval Ship’s Technical Manual is
and authoritative reference available

on NAVSEA cognizant material. This manual con-
tains administrative and technical instructions not
included in the U.S. Navy Regulations or other
publications of higher authority but which are
deemed necessary for a clear understanding of the
requirements of the technical work and equipment
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under the cognizance of the Naval Sea Systems
Command.

Each chaptir  of the manual is
prepared as a separate pamphlet so that individual
chapters may be issued to naval vessels or other
naval activities for use in the instruction of naval
personnel. Copies of individual chapters maybe re-
quisitioned directly from the Naval Publications
and Forms Center as directed in Subsection 4-5 of
this section.

Chapter 400 “Electronics” of this
manual, should be read by electronics personnel.
This chapter provides major policies and instruc-
tions pertaining to electronics work and electronic
material under the cognizance or technical control
of the Naval Sea Systems Command. In addition,
this chapter refers to other cbapters containing
relative information valuable to electronics person-
nel.

In addition to the information con-
tained in Chapter 400 the foUowing chapters of the
Naval Ship’s Technical Manual may be of interest
to electronics personnel.
4

Chapter

001
022
030
034
041
050

070

078
083

090

094
096
262

300
302
310

313
320
330

Title

General
Submarines

Publications and Drawings
Service Craft
Administration of Funds
Readiness and Care of Inactive

ships
Radiological Recovery of Ships

After Nuclear Weapons Explosions
Gaskets, Packings, and Seals
AUowances, Issues, and Expenditures

of Material and Repair Parts
Inspection, Tests, Records, and

Reports
Trials

Weights and Stability
Lubricating Oils, Greases, and

Hydraulic Fluids and Lubricating
Systems
Electric Plant-General
Electric Motors and ControUers

Electric Power Generators and
Conversion Equipment

Portable Storage and Dry Batteries
Electric Power Distribution Systems
Lighting
4-24
Chapter

400
430
434
491

510

532

542
555
556
585
613
631

634
670

700

Title

Electronics
Interior Communication InstaUations
Motion Picture Equipment
Electrical Measuring and Test

Instruments
Ventilating, Heating, Cooling, and

Air Conditioning Systems for
Surface Ships

Liquid Cooling Systems for
Electronic Equipment

Gasoline and JP-5 Fuel Systems
Firefighting-Ships

Hydraulic Equipment
Submarine Antennas and Masts
Wire, Fiber Rope, and Rigging
Preservation of Ships in Service

(Cathodic Protection)
Deck Coverings

Stowage, Handling and Disposal of
Hazardous General Use
Consumables

Ship Ammunition Handling and
Stowage

Two preventive maintenance systems
are in use in the Navy-the Planned Maintenance
Sub-system (PMS) and the Maintenance Data Col-
lection Sub-s3  stem (MDCS) which complements
the PMS to form the basic Maintenance and
Material Management (3-M) System.

The Ship’s Maintenance and Material
Management (3-M) Manual, OPNAVINST 4790.4,
prescribes policy guidance, organization, and pro
cedures for the installation and operation of the
3-M System. This manual provides the manage-
ment tools required for efficient and economical
utilization of personnel and material resources in
the performance of improved maintenance and the
reporting of expenditure of resources. The pro-
cedures and tools of the two principle subsystems
of the 3-M system, the Planned Maintenance Sub-
System (PMS) and the Maintenance Data CoUec-
tion Sub-System (MDCS), are discussed in
Volumes 1 and 2 of this manual.

4-13 SAFETY-ORIENTED
PUBLICATIONS

Refer to Section 3 of this handbook
for a listing of safety-oriented publications.
ORIGINAL
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414 SECURITY-ORIENTED
PUBLICATIONS

Refer to Section 2 of this handbook
for a listing of security-oriented publications.

4-15 COMMERCIAL MANUALS

Commercial manuals (sometimes
called “off-the-shelf” manuals) are manufacturer’s
existing manuals which contain technical informa-
tion covering assembly, installation, operation,
servicing, overhaul, and parts identification. This
technical information is normally furnished by
manufacturers to their customers. However, Navy
contractors are required to provide supplements to
the commercial manuals to supply any required
technical data which is not included in the “off-the-
shelf” issues.

Commercial manuals are normally
assigned publications numbers and, therefore,
stocked as Cognizance “I” material at NPFC,
Philadelphia.

4-16 ELECTRONICS-ORIENTED
PUBLICATIONS OF INTEREST

Various publications, some of which
are discussed in the following paragraphs, are
availahle for guidance in the maintenance of elec-
tronic equipment tmd for reference and study by
electronics personnel.

a. Shipboard Antenna Systems.
The Shipboard Antenna Systems

serves as a source of information for those con-
cerned with the installation and maintenance of
shipboard antennas. Information contained in this
m~urd supplements, but does not supersede,
existing specifications. It consists of the following
five volumes (or chapters), formerly known as the
Shipboard Antenna Details, NAVSHIPS 900, 121
(A), Chapters 1 through 8.

(1) Volume 1, Communications
Antenna Fundamentals, NAVSEA  0967-
LP-77-301O

(2) Volume 2, Antenna Installa-
tion Details. NAVSEA 0967 -LP-177-3020.

(3) Volume 3, Antenna Coupler
Systems, NAVSEA 0967 -LP-177-3030.

(4) Volume 4, Testing and
Maintenance NAVSEA 0967 -LP-177-3040.

(5) Volume 5, Antenna Data
Sheets, NAVSEA 0967-LP-177-3050

b. Emissions and Bandwidth Hand-
book NAVSEA O967-LP-3O8-OO1O
ORIGINAL 4-26
This handbook is concerned with the
emissions and bandwidths of radio signals used for
communications purposes in the U.S. Navy. It
discusses and describes communications signals,
various other emissions, both natural and man-
made, frequency allocation and assignment,
electromagnetic interference, and methods and
specific techniques used to suppress electr~
magnetic interference. This publication is written
for electronic technicians, and is highly recom-
mended.

c. Single Sideband Communications
NAVSEA O967-LP-3O7-7O1O
This handbook highlights the important concepts
of single sideband (SSB) to aid shipboard
operators in getting the best communications from
any of the SSB and associated equipments. The
handbook identifies and clarifies the areas where
operators have had difficulty in developing an
understanding of SSB. It is recommended for
reading by all technicians and operators
associated with SSB equipment.

d .  Pr inc ip les  o f  MODEMS
NAVSEA O967-LP-291-6O1O. This document
explains, in a basic non-technical language, the
various methods by which modulation and
demodulation of signal-carrying electric currents
are accomplished, and some of the characteristics
of the methods that determine their applicability
to various system designs. A glossary of terms
commonly used in conjunction with modulator-
demodulator (MODEM) application is included, as
well os a bibliography to assist those who desire a
more thorough technical treatment of the subject.

e.  Principles of  Telegraphy
(Teletypewriter)NAVSEA O967-LP-255-OO1O. This
handbook is devoted to the principles and prac-
tices of telegraphy as applied to the teletypewriter.
It is designed as an introductory text for students
and engineers who are concerned with practical
systems and equipments within the military ser-
vice, and is recommended reading for Navy elec-
tronic technicians and operaturs associated with
telegraphy.

f. Miniature lMicrominiature
El~tronic  Repair Program NAVSEA TEOOO-AA-
HBK-010/2M, and NAVSEA TEOOO-AASHBK-
02012M, and NAVSEA TEOOO-AA-HBK-03012M
The primary purpose of this document is to
estabfish  uniform procedures and techniques for
repairing high-reliability electronic assemblies to
ensure the continuance of the original quality and
reliability of the electronic component, and, at the
same time, to afford a basis for developing the
skills of new personnel and controlling the end
results of their repair actions.
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g. Military Communication System
Technical Standards. MIL-STD-188( ). This
standard provides technical design standards for
military communication systems. The standards
are intended for guidance in research and develop-
ment of new equipment as well as in preparation of
operating standards and engineering installation
standards for communication systems. The objec-
tive of this standard is to enable engineering,
installation, and operation of military communica-
tion systems to be accomplished without undue
difficulty from equipment interface problems and
problems of incompatibility between systems and
equipments.

h. Shipboard Bonding, Grounding
and Other Technicmes for Electromametic
Compatibility and ‘Safety, MIL-STD-1~10(  )
(SHIPS). The requirements of this standard amdv
~ all new shipb~ard  installations and to that ~“~
of existing installations that are being modified. It
is not the intent of this standard to retrofit ex-
isting installations that are not programmed for
modification or to retrofit work accomplished ac-
cording to previous requirements. The procedures
and methods srwcified  in this standard shall be
utilized only ~henever it is required to bond,
ground, insulate, or use nonmetallic materials so
as to provide electromagnetic compatibility, per-
sonnel safety from electrical shock hazards,
safeguard electrical transmissions of classified
information, and a DC reference ground.

i. Electronic Material Officer
NAVEDTRA 10473(A). This publication
acquaints line officers of the Navy and Navy
Reserve with the administrative responsibilities
and procedures with which they should be familiar
when assigned to billets concerned with electronic
material. Organizations, procedures, and facilities
for supplying naval electronic material are
described.

4-17 CATALOGS, LISTS, INDEXES,
AND DIRECTORIES

Catalogs, lists, indexes, and direc-
tories of electronic equipment are discussed in the
following paragraphs.

a. Equipment Identification Code
(EIC) Master Index. This index provides a listing
of Equipment Identification Codes (EICS) in two
sections. Section 1 is a listing of EIC numbers in
numerical sequence and identifies the equipment
nomenclature assigned to each EIC number. Sec-
tion II is just the opposite. It lists nomenclature in
&
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alphabetical-numerical sequence and identifies the
EIC numbers assigned to equipment. The EIC
Master Index is published by the Maintenance
Support Office, Mechanicsburg, Pennsylvania
and is usually located in the ship’s maintenance
office.

b. Electronic Test EauiDment
Stowage Guide, NAVSEA 0969-LP-019-~OOb.  This
publication has been prepared as a guide to assist
ship installation and design activites in deter-
mining adequate storage facilities for electronic
test equipment. The nomenclature of the general-
purpose test equipment presently in use aboard
ships for the operation, maintenance, and repair of
electronic equipments and systems is arranged in
this publication so as to include military test
equipment by manufacturer’s designa
symbols. The nomenclature, name, functional
description, dimensions, weight, and volume of
each general-purpose test equipment is listed.

c. Electronic Test Equipment, MIL-
HDBK-172 ( ). This publication consists of two
volumes: Volume 1, UNCLASSIFIED; Volume 2,
CONFIDENTIAL. It presents data and informat-
ion on the technical, physical, and operational
characteristics as well as lotistics information of
electronic test equipment used in the Department
of Defense. It is intended primarily for use by
standardization, design, development, and pre
curement activities of the Department of Defense,
and by technical planning and coordinating
logistics personnel involved in supply and mainte-
nance of military technical equipment operations.

d. United States Radar Equipment
(U), MIL-HDBK-162( ). This handbook is a con-
fidential publication which contains technical and
functional descriptions, logistical information, in-
stallation considerations. and reference data on
radar equipments used in the Department of
Defense. Ground, airborne, and shipboard radar
equipments are included. The book provides, in
concise and convenient form, factual data to
familiarize maintenance and engineering m
personnel as well as government contractors, with
technical and physical characteristics of radar
equipments. It is designed to supplement depart-
mental manuals and directives and is intended for
use, to the greatest extent possible, in the stand-
ardization of the design, development, procure-
ment, and application of military radar equipment.

e. Electronic Test Equipment
Application Guide. NAVSEA 0969-LP-019-7000.
The primary purpose of this publication is to sup-
ply manufacturers of major electronic equipment
with technical information of electronic test equip-
ORIGINAL
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ment currently used in the Navy. It is a guide for
the selection and application of test equipment
which is to be used in conjunction with prime
equipment. It includes descriptions of the primary
function of individual equipments, electrical and
mechanical characteristics, mounting methods, ac-
cessories supplied, and shipping data.

f. Handbook of Miniature Parts and
Integrated Circuit Devices for Electronic Equip-
ment, NAVSEA O967-LP-O31-1OOO. This hsnd-
book lists and describes commercial miniature
electronic parts and integrated circuit devices that
are available from suppliers. The handbook is in-
tended primarily for industry and government
design personnel.

g. Index of Teletype and Facsimile
and Associated Equipment, NAVSEA
O967-LP-1O4-OO1O. This index contains brief func-
tional descriptions of facsimile and associated
equipments, and a cross-reference between com-
merical end JAN nomenclatures. The book is in-
tended primarily for design personnel as a source
of reference data.

h. Coordinated Shipboard Allow-
ance List (COSAL). Refer to Section 2 of this
handbook.
ORIGINAL 4-27/(4-28 
i. Electrical/Electronic Test Equip-
ment Index For SuPPort Requirements of Ship-
board Electronic, Electrical, IC, Weapons, and
Reactor Systems; NAVSEA STOOO-AA-IDX-
010/PEETE. This Index has been prepsred as a
guide to assist Fleet personnel in identifying por-
table electrical/electronic test equipment (PEETE)
required for support of prime electronic, electrical,
IC, weapons, and reactor instrumentation
systems. It may also be used as an aid to establish
priorities for the calibration of PEETE.

In general, this Index should be used
in conjunction with the Ships Portable Electrical/
Electronic Test Equipment Requirements List
(SPETERL). Data in this Index is subject to revi-
sion periodically as new equipmentlsystems
become available, and new requirements are
generated. Hence, incongruities may exist be-
tween data in this Index and the SPETERL,
depending upon issue date of the latter. Under pre-
sent procedures, these incongruities will be
eliminated automatically in subsequent issues of
the SPETERL. This Index does NOT, in any way,
supersede or modify the SPETERL, nor does it
authorize procurement of, or requisition of, items
not listed on the SPETERL. This Index is pub-
lished on an annual basis in the spring of each
year.
Blank)
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EIB/EIMB INDEXES

INDEX
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5-1 INTRODUCTION

The indexes identify the location of
data contained in the Electronic Information
Bulletin (EIB) and in the thirteen handbooks of
the EIMB series. Three indexes are provided; two
indexes for the EIB, and one index for the EIMB
handbooks. These indexes are identified below and
their page numbers are listed for their laation
witbin this section.

Index Title ~
A EIB Equipment Index
B EIB General Index B-1
c EIMB Subject Index c-1

5-2 EIB INDEXES

The EIB indexes (A and B) provide a
comprehensive listing of articles published in the
EIB and identify the EIB in which each article ap-
pears. Index A lists, by equipment type number
andior name, articles pertaining to specific
equipments (i.e., AN/SPS-10, LS-458/SIC, MK 23
MOD 3 GYRO COMPASS, TACAN, TED-1,
TEKTRONIX TYPE 316 OSCILLOSCOpE,etc.).
This index is prepared using an automatic data
processing system with a basic columnar sort se-
quence, and, therefore, many entries are not in
their true numeric sequence. For exmple:
R-1051 )/u RR precedes R-390/URR and
ANISPA-33 precedes ANISPA-4. Field changes
ORIGINAL 5-1/(5-2 Bla
are identified by “FC” following the equipment
type numbers, i.e., R-390A/URR-FC-5.

Index B lists, by subject, all articles
of general information not pertaining to specific
equipment (i.e., Coxial Lines-Prevention of Corro-
sion Due to Salt Spray on).

5-2.1 DISTRIBUTION
The EIB indexes (A and B) are

distributed automatically as a change to the
General EIMB handbook, NAVSEA SEOOO-OO-
EIM-1OO. Activities desiring extra copies of the
EIB indexes should requisition them directly from
the Naval Publications and Forms Center (NPFC),
Philadelphia. Complete instructions for requisi-
tioning publications are contained in NAVSUP
Publication 2002 and in Section 4 of this hand-
book.

5-2.2 UPDATING
supplements to the EIB indexes will

be published periodically in the EIB. Revised in-
dexes will be published in future changes to the
GeneraI EIMB handbook, NAVSEA SEOOO-OO-
EIM-1OO. The current status of EIB Indexes A
and B is stated on pages A-1 and B-1.

5-3 EIMB INDEX

The EIMB Subject Index, Index C,
will be issued at a later date as a change to this
document.
nk)
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8 PERISCOpE:  FC-1, Installation of RCSR Kits --
Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 011
OA-87%/SR: TM, Change 1, 0967-583-8011 -- Availabil-
ity . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 087
OE-213AJ: TM, Change 2, NE0967-572-8012  -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 085
15 PERISCOpE:  FC-1, Installation of RCSR Kits --
Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 011
18 PERISCOPE: ACN 1/1 to 0924-LP-062-3120  . . . . . . . . . . . . . . . 007
18 PERISCOPE: FC-2, Installation of RCSR Kits --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 011
5KW STATIC INVERTER:  Load Resistors -- Avallablhty  o73
AB-1080iSMQ-6G9:  Retrofit  Replacement  Cwacitor-..-..  084
AB-1235/SMQ-6BG’k  Retrofit  Replacement  of CaPaCitOr o84
AFLOAT COMMUN1CATIONS  CRITERIA  HAND-
BOOK: Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811
AIMS IFP: Mode Enable Multiplex System -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 826
AIMS IPF: Update Information to EIB 826.. . . . . . . . . . . . . . . . . . . . . . . 893
AIRCRA~ INERTIAL ALIGNMENT SYSTEM
(AL4s): Pigtail Replacement..............................”..”. 059
AIRCRA~ INERTIAL ALIGNMENT SYSTEM: Pigtail
Assembly -- Salvage of Paris.....................,.............,.. 902
AM-215/U: Change 1, 0967-150-6031, to MSB -- Availa-
ble............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 069
AM-215AJ: Correction to MSB 0967 -150-6030 . . . . . . . . . . . . . . . . . . . 865
AM-215A/U: Change 1, 0967-150-6031, to MSB -- Avail-.,
abdlty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 069
AM-215A/U: Correction to MSB 0967 -150-6030 . . . . . . . . . . . . . . . . 865
AW215BAJ: Change 1, 0967-150-6031, to MSB -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 069
AM-215D/U: Change 1, 0967-150-6031, to MSB -- Avail-
ability. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .069
AM-4740/Gl’N:  Nomenclature Clarification . . . . . . . . . . . . . . . . . . . . . . . 987
AM-1017/SLR: FC-2, Correction to... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 795
AM-1017/SLR: FC-2, Replace Amplifier and Power
Supply with Solid State Devices -- Availability . . . . . . . . . . . . . . . . . . 805
AM-1017/SLR: FC-2, Revised Bulletin -- Availability . . . . . . . 853
AM-1017AASLR: FC-1, Correction to... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 795
AM-1017A/SLR:  FC-1, Replace Amplifier and Power
Supply with Solid State Devices -- Availability . . . . . . . . . . . . . . . . . . 805
AM-1017A/SLR: FC-1, Revised Bulletin -- Availability . . . . 853
AM-1017B/SLR:  TM, Correction to 0967 -286-901 HI... . . . . . . . . 794
AM.1022flQS:  Installation of Shielded Conductors ------ 862
AM-19130flP:  RSB, Correction to 0967 -149 -9020 . . . . . . . . . . . . 806
AM.1914A/Up:  Printed Circuit NSN Information . . . . . . . . . . . . . 961
AM-1914B/UP: Printed Circuit NSN Information . . . . . . . . . . . . . 961
AM.1914cwP:  Printed Circuit NSN Information =----- 961
AM.2123(v)~:  RF Amplifiers) OutPut Signal Levels -,.- 800
AM-2123fl:  RF Amplifiers) OutPut Signal Levels ---= 8N
AM.21230/U: 5MHz Output Levels Lowered to Meet
AN/WRC-l  Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907
AM-2123/U: Correction to TM 0967 -136-1010 . . . . . . . . . . . . . . . . . . . 907
AM-2123A(WU:  RF Amplifiers, Output Signal Levels 8(!0
AM-2123A(WU: FC-1, Lowering of 5MHz Output . . . . . . . . . . 907
AM-2123A(V)~:  Correction to TM 0967-225 -9010. . . . . . . . . . . . 907
AM.2197NRT-1:  Standoff Insulators -- Replacements---- 885

AM-2316D/SIA: Suspended Use of... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 078
AM-3007AJRT: Check PA Tube Type 8116. . . . . . . . . . . . . . . . . . . . . . . 002
AM-3007wRT:  TM, Correction to 0967-878-@10......””  8M
AM-3007AJRT: Identification of Installation.............’..”’”  865
AM-3007/URT: Correction to EIB 840 . . . . . . . . . . . . . . . . . . . . . . . 943
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AM-3051NIH:  Correction to TM 0365-274-5~..........
AM-3051A/wIH: Correction to TM 0365 -284-7~......
AM-3637/FRA-M: Fan Motor B-8101 Replacement . . . . . . . . . .
AM-3712/SRC-16: FC-2, Voltmeter Terminal Covers --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-3729/SR: TM, Change 2 to O967-LP-1O5-8O1O --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-3729/SR: Correction to EIB 078.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-3729/SR: Correction to TM 0967-105 -8010 . . . . . . . . . . . . . . . . .
AM-379!VSRC-23(W: FC-2, Incorporate Factory Mod
Bulletins .............................................................:  . . . . . . . . . . . . . . . . . .
AM-379!VSRC-23W): Fe-l, Voltmeter Termmal Covers
-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-3924(P)/URT:  Mod to Metal Cover Plate -- FC-9 to
ANflRT.23(V)...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-3924(P)/URT: Addition of Fuse and Relay -- FC-7
t. ANflRT-23(V)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-3924(P)/URT:  Proper Bias Adjustment . . . . . . . . . . . . . . . . . . . . . . . .
AM-3924(P)/URT:  Proper Procedure for Removal of
Fixed Capacitor 1A1C4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-3924(P)/URT: Remove Primary Voltage when Inter-
locks are Open -- FC-10 to ANflRT-23(V)... . . . . . . . . . . . . . . . . . . . .
AM-3924(P)/URT:  Cooling of -- FC-12 to AN/URT-
23(V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-39240(P)/URT: Improve Filter Action by Using
Filter Adhesive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-3924(PVURT: FC-12, Correction to EIB 887.. . . . . . . . . . . . .
AM-3924A(P)/URT: FC-4 to ANAJRT-23A(V),  Re-
placement and Relocation of Interlock Switch and Addi-
tion of High Voltage Filter Capacitor -- Availability . . . . . . . . .
AM-4130A/ULQ-6B: High Voltage problems . . . . . . . . . . . . . . . . . . .
AM-4131 A/ULQ-6B: Prevent High Voltage Arcs. . . . . . . . . . . . . .
AM-4385/uYA-l(W:  FC-1, Implement TACSflADS
Display Features -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-4453/U: FC-1, Prevent Failure of Dummy Load Re-
sistor R-1 15................:.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-4453/U: CorrectIon to 0965-008-4000 . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-4530/ULQ-6A: FC-4, Relocate RF Test Jack --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM.4530/ULQ-6A:  TM, Correction to 0967-267-5010.. . . . . .
AM-4530AWLQ-6A: TM, Correction to 0967 -312-9010.-
AM.4534/uYA-4(V): FC-13, Mod to Overtemp Test Cir-
Cmt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AM-4534/UYA-4(W: FC-14, Improve Regulation of
390034 Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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AN/USM-1160: Safety Hazard -- Presence of 57VAC on
Common Prob. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897
AN/USM-1160: Correction to TM 0969-805-0010, 0969-
126-8010, and 0967.871.3370.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902
AN/USM-116: FC-1, Shock Hazard -- Line Voltage Be-
tween Common Probe and Ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
AN/USM-1160: Correction to TM 0967-871-3370, 0969-
176-8010, and 0969.805.W10... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
AN/USM-116: FC-2, Installation of Fixed Resistors . . . . . . . . . . 904
AN/USM-1160: Correction to TM 0967-871-3370, 0969-
176-8010, and 0969.805.W10... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
AN/USM-1160: NSN for Fuse F1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 905
AN/USM-1160: New TM 0969-168 -5010-- Availability.... 913
AN/USM-1160: Correction to TM 0969 -168-5010 . . . . . . . . . . . . . . 943
AN/USM-1160: AC Probe Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 957
AN/USM-1160: Change 1 to TM 0969-168-5011 -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 958
AN/USM-116: FC-1, Correction to EIB 904.. . . . . . . . . . . . . . . . . . . . . . 983
AN/USM-1160: DC Probe Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 991
AN/USM-l16A: FC-2, Shock Hazard -- Line Voltage Be-
tween Common Probe and Ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
AN/USM-l16A: FC-3, Installation of Fixed Resistors . . . . . . . . 904
AN/USM-l16A: TM 0969 -168-5010-- Availability . . . . . . . . . . . . . 913
AN/USM-l16A: FC-2, Correction to EIB 904.. . . . . . . . . . . . . . . . . . . 983
AN/USM-l16B: FC-1, Shock Hazard -- Line Voltage Be-
tween Common Probe and Ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
AN/USM-l16B: FC-2, Installation of Fixed Resistors . . . . . . . . 904
AN/USM.l16B: TM 0969 -168-5010-- Availability . . . . . . . . . . . . . 913
AN/USM-l16B: FC-1, Correction to EIB 904.. . . . . . . . . . . . . . . . . . . 983
AN/USM-l16C: FC-1, Shock Hazard -- Line Voltage Be-
tween Common Probe and Ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
AN/USM-l16C: FC-2, Installation of Fixed Resistors . . . . . . . . 904
AN/USM-l16C: TM 0969-168 -5010-- Availability . . . . . . . . . . . . . 913
AN/USM-l16C: FC-1, Correction to EIB 904.. . . . . . . . . . . . . . . . . . . 983
AN/USM-117: Rerouting of Unblanking Lead Wire. . . . . . . . . . 812
AN/USM-1170: Improved Trace Visibility . . . . . . . . . . . . . . . . . . . . . . . . . 873
AN/USM-1170: Folding Stand for Improved Viewing . . . . 902
AN/USM-117: Method for Removal of PCB 2501 . . . . . . . . . . . . 904
AN/USM-117: Improve Slow Speed Viewing . . . . . . . . . . . . . . . . . . . . 913
AN/USM-117: Incompatibility of Dual Trace Preampli-
fier.............. $.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917
AN/USM-l17A: Partial Loss of Display in Internal Trig-
gering Mode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899
AN/USM-l17B: Partial Loss of Display in Internal Trig-
gering Mode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899
AN/USM-l17C: Partial Loss of Internal Triggering
Mode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899
AN/USM-1180: Use of Calibration Cells . . . . . . . . . . . . . . . . . . . . . . . . . . .. 897
AN/USM-1180: Programming Cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898
AN/USM-118B: Change 1 to TM O969-I24-6O1O -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 951
AN/USM-140(): Exposed Cooling Fan -- Hazard . . . . . . . . . . . . . 807
AN/USM-140(): T-301 Procurement Information . . . . . . . . . . . . . . . . . 898
AN/USM.140B: TM, Correcion to 0967 -1337010 . . . . . . . . . . . . . . 794
AN/USM-140C: Correction for T-301 Failure . . . . . . . . . . . . . . . 811
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AN/USM.281A: Correction to TM 0969 -125 -0110 . . . . . . . . . . . . . 917
AN/USM.281A: Correction to TM 0969 -125 -0110 . . . . . . . . . . . . . 928
AN/USM-281C: Failure of Q931 and 956 Drivers . . . . . . . . . . . . . . 034
AN/USM.281C: Correction to TM 0969-161 -9010 . . . . . . . . . . . . . . 935
AN/USM.281C:  Circuit Board Labeling Error . . . . . . . . . . . . . . . . . . . 938
AN/USM-281C: Correction to EIB 938.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 940
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AN/USM-281D: Correction to TM 0969 -161 -5010 . . . . . . . . . . . . . 935
AN/USM-281D: X5 Magnifier Circuitry . . . . . . . . . . . . . . . . . . . . . . . 939
AN/USM.281D: Change 1 to 0969- 162-5010-- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 975
AN/USM-281E: Correction to TM 0969-162 -5010 . . . . . . . . . . . . . . 050
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AN/USM-311: Shock Hazard -- Voltage on Knob Set
Screw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/tJSM-311: NSN for Replacement Battery . . . . . . . . . . . . . . . . . . . .
AN/USM-311: ‘SWITCH TO OFF’ Caution Label . . . . . . . . . . .
AIWUSM-311: Warning Labels -- Availability . . . . . . . . . . . . . . . . . . . .
ANAJSM.329(V): Replacement Electronic Relays and
Correction to TM W67.3742010.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AWUSM-329(V)1: TM, Correction to 0967-374-2010 . . . . . . . .
AIWUSM-329(V)2:  TM, Correction to 0967-3774-2010 . . . . . .
AN/USM-345: Alignment of Variable Frequency Oscilla-
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ANiUSM-368: Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/USM-381: TM 0969-158-2020 -- Availability . . . . . . . . . . . . . . . .
AN/USM-381: Correction to TM 0967- 158-2020 . . . . . . . . . . . . . . . .
ANAJSM-425(V)1: Problem Reporting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AFVUSM-425(V)1: TM, Correction to 0969- 170-0010 . . . . . . . .
AN/USM-425(V)l: Improved Q552 Transistor . . . . . . . . . . . . . . . . . . . .
AN/USM-425(V)l: TM, 0969-170-0010 Correction to . . . . . . . .
AN/USQ-20(V): Wire Wrapping Information . . . . . . . . . . . . . . . . . . . . . .
AN/USQ-20(V): Connector Dust Caps -- Availability . . . . . . . .
AN/USQ-20(V): Connector Dust Caps -- Maintenance
and Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/USQ-34: (NIPS) Service Change 43, Incorporation
of Manufacturer’s ECO’S to TD-1194(V)/UYK -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ANVUSQ-34: (NIPS) Service Change 44, Installation of
Self Test and Elimination of Race Condition -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/USQ-34: NIPS SC 49 to AR-155A -- Availability . . . . . .
ANAJSQ-34: NIPS ECP-34, Mod to TD-l194(V)/UYK
and 1P-1243 -- Availability. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/USQ-34(V): FC-46, Eliminate Shock Hazards on the
MARK 111 Magnetic Tape Cleaner -- Availability . . . . . . . . . . . . .
AN/USQ-34(V): FC-47, Correct Discrepancies in the
Controller TD-1194(V)/UYK -- Availability . . . . . . . . . . . . . . . . . . . . . .
AN/USQ-34(V): FC-48, TACINTEL 2400 BAUD Mod
-- Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ANAJSQ-34(V): Wire Wrapping Information . . . . . . . . . . . . . . . . . . . . . .
AN/USQ-36: Correction to TM 0967- 163-8120 . . . . . . . . . . . . . . . . . . .
ANAJSQ-36(V): TM, Chg 4 Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/USQ-36(V): RSB, Correction to 0967-163 -8080 . . . . . . . . . . .
ANAJSQ-36W):  FC-3, MJ-1 and MJ-2 -- Availability . . . . . . . .
AN/USQ-36(V): FC-4, Selectable Net Busy Reinitiate
Timing -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ANAJSQ-36(V): Correction to T-1 0967 -163 -8060 . . . . . . . . . . . . . .
ANVUSQ-36(V):  FC-3, Correction to EIB 826.. . . . . . . . . . . . . . . . . . .
AN/USQ-69: Lethal Voltages in CRT Assembly when
Chassis Drawer is Extended . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/USQ-69(V): Identification of Maintenance Hazards . . . .
AN/USQ-69X(V): Identification of Maintenance Hazards
ANAJXH-2C: TM, Correction to 0967-287-9010 . . . . . . . . . . . . . . . .

912
922
926
929

872
845
845

046

008
854
931
970
020
058
058
068
801
854

914

014

014
065

083

040

040

040
801
914
081
816
826

856
862
873

039
972
972
823

AN/UYA-l(V): Printed Circuit Card Cleaning . . . . . . . . . . . . . . . . . . . . 005
ANAJYA-l(V): ACN 1/5 to 0967-078-7200 . . . . . . . . . . . . . . . . . . . . . . . . . 046
AN/UYA-l(V): Strip Feed Termi-Point Gun -- Informat-
ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816
ANAJYA-l(V): Correction to EIB 816.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818
AN/UYA-l(V): Security Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849
AN/UYA-l(Vk Correction to TM 0967-078 -7200 . . . . . . . . . . . . . . . 915
AN/UYA-l(V): CAUTION -- Conformal Coating Gives
Off Irritating Gas when Heated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 943
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AN/UYA-4(V): ACN 2/1 to 0967-LP-238-7020 . . . . . . . . . . . . . . . . . . .
AN/UYA-4(V): Printed Circuit Card Cleaning . . . . . . . . . . . . . . . . . . . .
AN/UYA-4(V): ACN 2/1 to 0967 -LP-238-7040... . . . . . . . . . . . . . . . .
AN/UYA-4(V): ACN 1/1 to 0967-LP-483-401 O.... . . . . . . . . . . . . . . .
ANAJYA-4(V): ACN 1/1 to 0967-LP-238-7070 . . . . . . . . . . . . . . . . . . .
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AN/WRR.7: Limitation on MSB Books . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRR-7: Check Air Filters. Coar Screws of Diverter
Shroud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-1: Procurement Information for Nylon Ball
Used in S-3306 of Blower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT.1:  FC-14, Rewiring of Fuse F502 to the Pri-
mary of T503 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT.1:  TM, Correction to 0967 -050-5010 . . . . . . . . . . . . . . . . . . .
AN/WRT-1: APL, Correction to 59010100 and 59010109.
AN/WRT-1: FC-15, Mod to FSK Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT.1: TM, Correction to 0967-972-0010 and 0040...
AN/WRT.1: FC-15, Correction to EIB 817 . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-1: FSK Alignment Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-1: APL, Correction to EIB 816.. . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT.1: FC-14, Correction to EIB 813 . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-1: FC-16, Provides CRES Mounting Hardware
for TN-345 Tuner and CU-760 Coupler -- Availability . . . . . .
AN/WRT-1: FC-18, Mod to Component Mounting
Boards E303 and E451 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lo: MP-788 Parts Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lo: FC-10, Correction to and Tone Modulated
CW Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lo: Standoff Insulators -- Replacements. . . . . . . . . . . . .
AN/WRT.lo: Modify K201 to Replace K203........... . . . . . . . . . .
AN/WRT.1: FC-19, Installation of Safety Ground Wire . . .
AN/WRT-lA: APL, Correction to 59010106 . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lA: FC-5, Mod to FSK Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lA: TM, Correction to 0967-972-0010 and 0040
AN/WRT-lA: FC-5, Correction to EIB 817.. . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lA: APL, Correction to EIB 816.. . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lA: FC-6, Provides CRES Hardware for the
TN-345 Tuner and CU-760 Coupler -- Availability . . . . . . . . . . . .
AN/WRT.lA:  FC-8, Mod to Component Mounting
Boards E303 and E451........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT.lA:  FC-9, Installation of Safety Ground Wire...
AN/WRT-lB: FC-1, Mod to FSK Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT.lB:  TM, Correction to 0967-972-0010 and (X)40
AN/WRT-lB: FC-1, Correction to 817.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lB: FC-3, Mod to Component Mounting
Boards E303 and E451 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-lB: FC-4, Installation of Safety Ground Wire...
AN/WRT-2: Change 3 to 0967-073 -3013-- Availability . . . . .
AN/WRT-2: Procurement Information for Nylon Ball
used in S3306 of Blower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: FC-17, Correction to... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: Eliminate Heat Damage to Wiring Near R-
218 in PP-2222 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: FC-17,  Correction to... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT.2: TM, 0967 -073-3010-- Availability . . . . . . . . . . . . . . . . . .
AN/WRT-2: FC-25, Rewiring of Fuse F502 to the Pri-
mary of Transformer T503 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: TM, Correction to 0967-073-301 1.... . . . . . . . . . . . . . . .
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AN/WRT-2: APL, Correction to 59010200 . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: FC-26, Mod to FSK Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: TM, Correction to 0967 -073 -3010 . . . . . . . . . . . . . . . . . . .
AN/WRT.2:  TM, Correction to EIB 808.. . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: FC-26, Correction to 817.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: TM, Correction to EIB 808.. . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: APL, Correction to EIB 816.. . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: APL, Correction to 59010201 . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: APL, Correction to 59010201 and 5901 O2OO.
AN/WRT-2: Correction to TM 0967-073 -3010 . . . . . . . . . . . . . . . . . . . .
AN~RT.20:  Mp-788  Parts Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: Transformer T-1206 -- Information . . . . . . . . . . . . . . . .
AN/WRT-2: Modify K201 to Replace K203 . . . . . . . . . . . . . . . . . . . . .
AN/WRT-2: FC-27, Insatllation of Safety Ground Wire . . .
AN/WRT-2: Correction to TM 0967-073 -3040 . . . . . . . . . . . . . . . . . . . .
AN/WRT-4: Correction to EIB 796 and 833.. . . . . . . . . . . . . . . . . . . . . .
ANAVRT-4(XN-3): FC-1, Frequency Monitor Installation
AN/WRT-4(XN-3): TM, Correction to 0967-063 -8010 . . . . . . . .
AN/WRT-4(XN-3): FC-2, Simplification of Driver Neu-
tralization Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/wRT-4(xN-3): TM, Correction to 0967-063 -8010 . . . . . . . .
AN/WRT-4(XN-3): Correction to EIB 796 and EIB 833...
AN/WSA-1: TM, Correction to 0967 -077 -7010 . . . . . . . . . . . . . . . . . . .
AN/WSA-lo: APL, Additions to 59011 ~.... . . . . . . . . . . . . . . . . . . . . .
AN/wsA-1(): TM, Correction to 0967-077-7010, and
0967.303.7080.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSA-lo: Correction to EIB 845 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSA-lA: TM, Correction to 0967-077-7010 . . . . . . . . . . . . . . . .
AN/WSA-lB: TM, Correction to 0967-077-7010 . . . . . . . . . . . . . . . . .
AN/WSA-lC: TM, Correction to 0967 -303 -7080 . . . . . . . . . . . . . . . . .
AN/WSA-lC: TM, Correction to EIB 825 . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-30: Isolation of Transmitter BITE Test Failure
to Transmitter or Voltage Regulator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-30: Damage to Transmitter and Voltage Regu-
lator Modules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3: MSB, EE131-BC-MSB-O1O -- Availability
AN/WSC-3: TM, EE131-BC-OIC-O1O -- Availability . . . . . . . . .
AN/WSC-3: STM, EE131-BC-MMM-O1O -- Availability . . .
AN/WSC-3: TM, EE131-BC-OMI-030 -- Availability . . . . . . . .
AN/WSC-3: Training Course A-101 -O138 (Operation and
Maintenance) -- Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3: Minimum Output Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3: Correction to EIB 964.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3: Module Damage Assessment . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3: Proper Storage and Packaging of Modules....
AN/WSC-3(V)6: Failure Mode When Radio is used with
AN/sRA.33...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3(V)6: FC-1, Preset Memory Zener Protect
Diode -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3(V)7: Failure Mode when Radio is used with
AN/sRA.33...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3(V)7: FC-1, Preset Memory Zener Protect
Diode -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSC-3(V)8: Failure Mode when Radio is used with
AN/sRA-33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ANiWSC-5(V): FC-1, Running Time Meter Change --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ANAVSN-l(V)l:  FC-5, Addition of Supplementary
Ground Path for Noise Suppression -- Availability . . . . . . . . . .
A N/W S N-I(V)2: Precautions for Buffer and S.ynchro
Conversion Amplifier Module Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSN-l(V)2: FC-5, Addition of Supplementary
Ground Path for Noise Suppression -- Availability . . . . . . . . . . . .
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AN/TV’SN-1(V)2: Procedures for Checking Grounding
Connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSN-2: Return Shipping Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WSN-5: Return Shipping Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AN/WXQ-1: Underwater Damage Assessment Publica-
tion -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AR-155A: NIPS Service Change 49-- Availability . . . . . . . . . . . . .
AS-177/UPX: Availability of... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-177: IFF Antenna DC Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-177\UPX: Correction to EIB 844.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-177A/UPX: Critical Shortage of... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-177A/UPX: Availability of... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-177A: IFF Antenna DC Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-177B: IFF Antenna DC Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-390/SRC: Matching Section of Antenna Subject to
Failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-571A/WLR: Antenna Mounting Bolts -- Modification.
AS-616A/SLR: Antenna Mounting Bolts -- Modification...
AS-8990/SLR: Shockmounts -- Information . . . . . . . . . . . . . . . . . . . . . . . .
AS-89!WSLR: Correction to TM 0967-282 -1010 . . . . . . . . . . . . . . . .
AS-936/SPS-10B: TM, Correction to 0967-156-3042 . . . . . . . . . .
AS-1065\UPX: IFF Antenna DC Resistance . . . . . . . . . . . . . . . . . . . . . . .
AS-1138/SP: MSB, Correction to 0967-056-2180 . . . . . . . . . . . . . . . .
AS-1138/SP: MSB, Correction to 0967 -255 -1090 . . . . . . . . . . . . . . . .
AS-l167/SPS-30: Overhaul Manual, 0967-255-2010 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-16530/BLR: Submarine ECM Antenna Stack Mod-
ernization Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-16530/BLR: Cancellation of Article in EIB 850.. . . . . . . . . .
AS-1653A/WLR: FC-1, Installation of Radar Camouflage
Unit -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-1688/SPS-48(V): IFF Antenna DC Resistance . . . . . . . . . . . . . .
AS-1729NRC: FC-1, Rigid Base Section -- Availability....
AS-1750/SL: TM, 0967-031-71X30 -- Availability . . . . . . . . . . . . . . . . . .
AS-1907/BRD-6: APL, Correction to 59309907 . . . . . . . . . . . . . . . . . .
AS-214(VWSC-l(V): Correction to EIB960......... . . . . . . . . . . . . . . . . .
AS-2187/FRC: Failure of Tower Guy Assemblies --
Safety Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2187/FRC: FC-2, Prevent Damage to Erection Boom
Flange -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2187/FRC: FC-1, Performance Hint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2187/FRC: FC-2, Correction to... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2188(XN-l)/U: IFF Antenna DC Resistance . . . . . . . . . . . . . . . . .
AS-2188/U: TM, Correction to 0967-422-O010.. . . . . . . . . . . . . . . . . . .
AS-2188/U: IFF Antenna DC Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2188/U: FC-1, Reinforce Antenna Frame -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2189(XN-l)/U: IFF Antenna DC Resistance . . . . . . . . . . . . . . . . .
AS-2189/U: IFF Antenna DC Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2204/FRC: TM and Installation Drawing Revision . . . . . .
AS-2205/FRC: TM and Installation Drawing Revisions . . . .
AS-2206/FRC: TM and Installation Drawing Revision . . . . . .
AS-2212/FRC: TM, Change 20967-294-6012 -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2213/FRC: TM, Change 20967 -294-6012-- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2214/FRC: TM, Change 20967-294-6012 -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2410/WSC-l(V): Abating Corrosion on OE-82A & B..
AS-2430/SL: TM, Correction to 0967 -312-5010 . . . . . . . . . . . . . . . . . .
AS-2430/SL: Correction to EIB 802.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
AS-2537/2537A 35’ ANTENNA: Proper Installation
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AS-2537/fJR: Eliminate Moisture.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 037
AS-2537/SR: Moisture Elimination -- Additional Informa-
tion to EIB 037 ..:........................:........................................" 056
AS-2537/SR: Mowture Elimination; Credit for Proposal.... 062

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 037AS-2537A/SR: Eliminate Moisture. .
AS-2537A/SR: Moisture Elimination -- Additonal Infor-
mation to EIB 037 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 056
AS.2537A/SR: Moisture Elimination; Credit for Proposal.  062
AS-2787W: IFF Antenna DC Resistance ... ”””””.. ”. ”.. ””””.”” 8U
AS-2802/SRC: Change 2 to 0967-474-7010 -- Availability.. 064
AS-2822/SRN-15:  Antenna -- Pinning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881
AS-2854/SLD-lA: Reduce Corrosion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865
AS.2g17~RD-7:  FC-1, Installation of Radar Camouflage
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CP-642B/USQ-20(V): Correction to EIB 861 . . . . . . . . . . . . . . . . . . . . . . 871
CP-642B/USQ-20(V): Computer Memory Failures --
Shipping Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 873
CP442B/USQ-20(V): FC-15, Warning Temperature shut-
down with Battle Short -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 896
CP-642B/USQ-20(V): FC-17, Add Test Point to Com-
mand Enable Circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923
CP-642B/USQ-20(V): FC-17, Correction to EIB 923.. . . . . . . . 930
CP-0642B/USQ-20(V): Cancellation of Article in EIB 965 970
CP-642BAJSQ-20(V): FC-18, Real Time Clock Control --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 979
CP-719A/GYK-3(V): TM, Correction to O967-436-6O1O..... 849
CP-719A/GYK-4(V): FC-1, Incorporation of a Bit Posi-
tion Coding Scheme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844
CP-719A/GYK-4(V): TM, Correction to 0967-436-6030 . . . . . 844
CP-771(V)/UYK-30(V): TM, Correction to 0967-225-4020
and W30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852
CP.771/UYK-3: Hazardous Condition -- A5CB1 Power
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890
CP-789(V)/UYK: FC-2, Provide Proper Cooling to Chas-
sis 1A2A2 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
CP-789(V)/UYK: FC-3, Incorporation of UNIVAC Field
Change Order MPL-698 as a Navy Field Change . . . . . . . . . . . . . . 829
CP-789(VMUYK:  FC-4, Incorporation of UNIVAC Field
Change Order MPL-513 as a Navy Field Change . . . . . . . . . . . . . . 829
CP-789(V)/UYK: TM, Correction to 0967 -059-50C0...... . . . . . 835
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CP-789(V)/UYK: Errata Change #1 -- Availability . . . . . . . . . . . .
CP-789(V)/UYK: Gaining Access to Logic Chassis when
Roll Pin Fails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-789(VYUYK:  ACN 1/3 to 0967 -059-5010 . . . . . . . . . . . . . . . . . . . . . .
CP-789AJYK: Timed-Out Acknowledge Adjustment . . . . . . . . .
CP-789/UYK: FC-5, Provide Alternate Bootstrap Capa-
bility -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-792/UD: Standardized Input Cable -- Availability  . . . . . .
CP-792AAJD: Chg. 1 to OMI O967-871-2O1O -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-792AAJD: Standardized Input Cable -- Availability . . . . .
CP-792B/UD: Standardized Input Cable -- Availability . . . . .
CP-800/SYQ: FC-1, Wiring change to Chassis Mechani-
cal Power Box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-800/SYQ: TM, Correction to 0967 -291 -1010 . . . . . . . . . . . . . . . . .
CP-848(V)/UYK: Securing Procedure to Prevent Possible
AN/TPX-42A(V)8 CATCC DAIR Computer Lock-up .
CP-84WUYK: Prevent Sense Amplifier Failures . . . . . . . . . . . . . . . . .
CP-848/UYK: Alternate Method of Adjusting Computer
Memory Currents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-%7(VVUYK: FC-1, Addition of Protective Cover . . . . . . .
CP-967(V)/UYK: TM, Correction to 0967 -312-0020 . . . . . . . . . . .
CP-967(V)AJYK: Computer Circuit Card Repair . . . . . . . . . . . . . . . .
CP-967(VYUYK: Temporary Correction T-2 to 0967 -312-
LX)20  -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-%7/UYK: Interface Cable Change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-%7AJYK: Required Miniature Component Repair
Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-%7/UYK: Correction to EIB 872 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-104WT: TM, Change 3, 0967 -430-8013-- Availability.
CP-1045/T: TM, Change 3, 0967 -430-8033-- Availability.
CP-1047/T: TM, Change 4, 0967-430-4024 -- Availability.
CP-1071~R:  FC-2, Prevent Connector Damage --
Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-1071/WR: FC-1, Correction of Shield Terminating
Connection of 5.2VL -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-1072/AR: FC-1, Prevent Connector Damage -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-1112/PD: Change 1, 0967-456-6011 -- Availability . . . . . . .
CP-1319/TPX-42A(V): TM, Change 1, 0967-636-8050 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cP-642A/usQ.20(v): Memory Failures -- Replacement
Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CP-642B/USQ-20(V): Memory Failures  -- Replacement
Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CRP-1500B RAYTHEON: Replacement Meter Informa-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CRP-31OO: Reduce EMI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CU-873A/U: AC Plug Prongs have Capacitor Charge
with AC Power Off -- Safety Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CU-937/UR: FC-2, Over Pressurization Protection . . . . . . . . . . . .
CU-937/UR: FC-2, Installation of Pressure Relief Valve
-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CU-937AJR: Change 1 EE150-DB-MMO-OIA -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CU-937/UR: Change 1, 0967-427-5011, to TM -- Avail-
ability . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CU-937/UR: Improve Ground Reliability . . . . . . . . . . . . . . . . . . . . . . . . . . .
CU-937/UR: TM, Correction to 0967 -878-6010 . . . . . . . . . . . . . . . . . . .
CU.937/UR: Corrosion Under K6 and K7 -- Maintenance
of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CU-937/UR: Identification of Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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CU-937/UR: Correction to EIB 840.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 943
CU-938/URA-38: Installation of AS-2537/2537A Anten-
nas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
CU-l169/SRA-16: FC-1, Correction to EIB 865.. . . . . . . . . . . . . . . . 918
CU-l169/SRC-16: FC-1, Incorporation of Factory Mods.. 854
CU-1169/SRC-16: FC-1, Correction to EIB 854.. . . . . . . . . . . . . . . . 865
CU-l169/SRC-16: FC-1, Correction to EIB 854.. . . . . . . . . . . . . . . . 918
CU-1280/FRD-10(V): TM, Correction to 0281 -071 -3~.... 882
CU-1280/PRD-10A(V): Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860
CU-1382A/FRR: FC-1, Cancelled...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811
CU-1382A/FRR: High Reliability Amplifier Modules --
Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834
CU-1382B/FRR: FC-1, Cancelled...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811
CU-1382B/FRR: High Reliability Amplifier Modules --
Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834
CU-1441A/BRR: Omega System Cabling Verification . . . . . . . 012
CU-1441A/BRR: FC-1, Modify Floater Assembly --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 945
CU-1644/U: Correction to TM 0967-207-3090 . . . . . . . . . . . . . . . . . . . . 895
CU-1791/SRA-60(V): Repairing Slip Clutch and Gear As-
sembly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863
CU-1961(V)2: Nomenclature changed to CU-2244/BQR-7
for Some Equipments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 012
CU-2065/BRR: FC-1, Modify Coupler -- Availability . . . . . . . . 954
CU-2094(V)/UYA-4(V): FC-8, Correction to EIB 854.. . . . . . . 861
CU-224VBQR-7:  CU-1961(V)2 Nomenclature Changed
to CU-2244/BQR-7 for some Equipments . . . . . . . . . . . . . . . . . . . . . . . . . . . 012
CV-1066/UX: Direct Replacement for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898
CV-l123/USQ-20(V): FC-7, Procide Power Source to Fa-
cilitate Use of ANAJYM-2 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . 794
CV-1123/USQ-20(V): FC-6, Color Code System for Phsg-
ins -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 795
CV-1123/USQ-20(V): FC-8, Potential Shock Hazard at
Connectors J7, 8, 9 in Power Supply A2A2A1 -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817
CV-1320/SYA-4(V): FC-5, Improved Frequency Re-
sponse -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
CV-1320/SYA-4(V): FC-5, Correction to EIB 798.. . . . . . . . . . . . . 800
CV-1320/SYA-4W): FC-5, Correction to EIB 798.. . . . . . . . . . . . . 814
CV-1321/SYA-4(W: FC-7, Improved Frequency Re-
sponse -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
CV-1321/SYA-4(V): FC-7, Correction to EIB 798.. . . . . . . . . . . . . 800
CV-1321/SYA-4W): FC-8, Removal of Circuit Breaker
CB.l...........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806
CV-1321/SYA-4W): TM, Correction to 0967-182 -0010. . . . . . . 806
CV-1321/SYA-4(V): FC-7, Correction to EIB 798.. . . . . . . . . . . . . 814
CV-1519/SRC-16: FC-1, FSK Polarity Reversal -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888
Cv-1545/SYA-4(V): FC-8, Improved Frequency Re-
sponse -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
CV-1545/SYA-4(V): FC-8,  correction to EIB 798.. . . . . . . . . . . . . 814
CV-1920(P)/UCC-lC: Reported Problems with. . . . . . . . . . . . . . . . . . . 855
CV-1921A/USM-207: Incorrect Component Part Identifi-
cation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 012
CV.1979/SYA-4(W: FC-5, IrnproVed  Frequency  Re-
sponse -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
CV-1979/SYA-4(V): FC-6,  Removal of circuit Breaker
CB.l...........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806
CV-1979/SYA-4(W:  TM, Correction to 0967 -182-0010. . . . . . . 806
CV-1979/SYA-4(W:  FC-5, Correction to EIB 798.. . . . . . . . . . . . . 814
CV-1980A/USQ-20(V): FC-3, provide  component  pro-
tection from Short Circuit -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809
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CV-1980BAJSQ-20(V): FC-4, Provide Component Pro-
tection from Short Circuit -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809
CV-1980B/USQ-20(V): Correction to TM 0967-306-7010.. 860
CV-2019/UYA-l(V): FC-1, Improvement of Coarse Con-
trol Cam -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831
CV-2036(WUSQ-20(V): ACN 1/4 to 0967-LP-051-5120 --
Correction to EIB 977 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 011
CV-20360W.JSQ-20(V): TM, Correction to 0967 -051-
5120........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797
CV-2036(V)AJSQ-20(V): Preventing Metal Particles from
being Blown Throughout the KCMXS Interior . . . . . . . . . . . . . . . . . . 801
CV-2036(V)AJSQ-20(V): FC-2, Correction to... . . . . . . . . . . . . . . . . . . . 842
CV-2036WYUSQ-20(V): FC-4, Correct Wiring Errors on
Power Supply Fuseholders -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . 856
CV-2036(VYUSQ-20(V): FC-4, Correction to EIB 856...... 861
CV-2036(VYUSQ-20(V): FC-6, Prevent DIC Interrupt
from Merging with DIC Data -- Availability . . . . . . . . . . . . . . . . . . . . . . 865
CV-2036(VVIJSQ-20(V): FC-7, Improve EIC/EOC Inter-
rupt Stability -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865
CV-2036(VMJSQ-20(V): FC-8, DIC/DOC Time-Out
Delay Changes -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865
CV-2036W)AJSQ-20(V) (KCMX): FC-9, Correct Test
Point Wiring -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872
CV-2036(VYUSQ-20(V) (KCMX): FC-10, Change to Slo-
Blo Fuses -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
CV-2036(VVUSQ-20(V) (KCMX): FC-1 1, Prevent Noise
Induced Enables -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872
CV-2036(VYUSQ-20(V): Unstable A/D Converter Oper-
ation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
CV-2036(VVUSQ-20(V): Nomenclature Correction . . . . . . . . . . . . 913
CV-2036(TM.JSQ-20(V):  FC-5, Interface with AN/UYM-
2 Test Set -- Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 915
CV-2036(VYUSQ-20(V): ACN 1/4 to 0967-051 -5120 . . . . . . . . . . 977
CV.2036AJSQ-20(V): FC-4, 6, 7, 8, Correction to EIB
856.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0
CV-2036/USQ-20(V): FC-9, Correction to EIB 872.. . . . . . . . . . . 068
CV-2036/USQ-20(V): Gaining Access to Logic Chassis
when Roll Pin Fails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913
CW-2094(V)AJYA-4(V): FC-8, LVPS Change -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854
CV-2095(VYUYA-4(V): FC-30, Mod to Overtemp Test
Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .011
CV-2095(VMUYA-4(V):  FC-28, Addition of CV-3189
RAC -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 022
CV-2095(V)AJYA4(V): FC-22, Adds Solid State RAC
CV-3211, Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 027
CV-2095(V)/UYA-4W): FC-23, Provides 48/52 RAC with
MTI, High Duty Cycle, Digital Theta -- Availability . . . . . . . . 027
CV-2095(VYUYA-4(V): FC-28, Addition of CV-3189
RAC -- Availability (Reprint of EIB 022) . . . . . . 027
CV-2095(VYUYA-4W): FC-29, Addition of CV-2053
RAC -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 027
CV-2095(V)/UYA-4(V): FC-32, Improve Regulation of
390034 Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 036
CV-2095(VVUYA-4W): FC-16, Addition of North Cross-
ing Signal Capability -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 043
CV-2095(VYUYA-4W): FC-25, Conversion of Non-
ASMD RAC to Solid State -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . 044
CV.2095(V)/UYA-4(V): FC-27, Modify Theta Function
Card 1535828 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044
CV-2095(VYUYA-4(V): FC-13, Standardization of Power
Supplies -- Avai1ability..........................................................,  854
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CV-2095(V)/UYA-4(V): FC-14, Add RAC Power Panel
Wiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856
CV-2095(V)/UYA-4(V): Failures Due to Filings . . . . . . . . . . . . . . . . . . 858
CV-2095(VMUYA-4(V):  FC-7, Wiring Change to Synchro
Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 899
CV-2095(VM.JYA-4(V): FC-7, Correction to EIB 899.. . . . . . . 908
CV-2095(V)/UYA-4(V): FC-20, Remove Connector Pi...... 945
CV-2095(V)AJYA-4(V): FC-17, MOD to MK-86 RAC --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 949
CV-2095(WUYA-4(V):  FC-21, Improved Switch Actu-
ator -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 956
CV-2095(V)/lJYA-4(V): FC-19, Additional Card Capabili-
ty -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 986
CV-2356/UYA-4(V): FC-16, Improve Regulation of
39CQ34 Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 036
CV-2356/UYA-4(V): FC-14, Addition of Safety Ground
Straps -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 036
CV.2356/UYA-4(V): FC-11, Beacon Video Processor
Control Line Multiplex -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 048
CV-2356/UYA-4(V): FC-13, Provide Power Loss Protec-
tion -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 067
CV-2356/UYA-4(V): FC-11, Install Diode Matrix Card --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 826
CV.2356/UYA-4W):  FC-11, Update Information to EIB
826.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893
CV-2356/UYA-4(V): FC-11, Correction to EIB 893.. . . . . . . . . . 904
CV-2363/USQ-20(V): FC-1, Provides Protection and
Warning Plate to Cover a Hazardous Voltage Area --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819
CV-246WSGC: FC-3, Delete Send Bias Adjustment . . . . . . . . . . . 057
CV-2460/SGC: TM Correction to 0967-386-3010 . . . . . . . . . . . . . . . . 057
CV-2460/SGC: TM, Correction 0967-386-3010. . . . . . . . . . . . . . . . . . . . 836
CV-246WSGC: FC-1, Install Relay IA1lA1-K1 -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866
CV-246WSGC: FC-1, Correction to 0967-386-3020 . . . . . . . . . . . . . 885
CV-246WSGC: Correction to TM 0967-386-3011 . . . . . . . . . . . . . . . . 885
CV-246WSGC:  FC-2, Expand Tolerance in Automatic
Half-duplex Mode -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 892
CV-246WSGC: Proper Input Level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 946
CV-2460/SGC: Correction to EIB 892 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 957
CV-246WSGC: Correction to TM 0967-386-3010 . . . . . . . . . . . . . . . . 966
CV-2460/SGC:  Correction to EIB 966 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 976
CV-2460/SGV: Corrections to TM 0967-386-3010 . . . . . . . . . . . . . . 939
CV-2465/UQN-4: Possible Wiring Error -- Input Power . . . 920
CV.2517A/UYK: FC-2, Change Value Under the Spare
Fuse Holder to Correct Value -- Availability . . . . . . . . . . . . . . . . . . . . . . 821
CV-2517A/UYK: FC-3, Circuit Card Retainers -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 826
CV-2517BAJYK: ACN 1/1 to 0967-444-7050 . . . . . . . . . . . . . . . . . . . . . . 049
CV-2517B/UYK: FC-9, Revised ODR Circuit Card --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 055
CV-2517B/UYK: FC-1, Reverse Sine and Cosine Outputs. 799
CV-2517B/UYK: FC-2, Synchro Resolver Mode Switch
Wiring Change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8CSI
CV-2517B/UYK: FC-2, Correction to EIB 800.. . . . . . . . . . . . . . . . . . 805
CV-2517B/UYK: FC-2, Correction to EIB 800.. . . . . . . . . . . . . . . . . . 829
CV-2517B/UYK: FC-3, Drawer Protection Plate -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . 838
CV-2517B/UYK: FC-4, Improve Power Amplifier Ad-
justment Range -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858
CV-2517B/UYK: FC-5, Insure Specified Power Supply
Adjustment Range -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858
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cv-2s17B~K: FC-6, ODR Line Driver Mod -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2517BAJYK: FC-7, Mod to Drawer Fasteners . . . . . . . . . . . . ..
CV-2517BWK:  FC-8, Data Strobe Disable...........”””
CV-2517B/UYK: Change 1 to TM 0967-444-7010 ‘-

Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-2518~K: FC-L Provide proper Circuit Card Re-
tainers for Cards in Locations JOIA and JOIB -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV.2715B/UYK: Correction to 0967-~4-7010.....”..”..
CV-2757/SGC: TM, Change 2 to 0967-425-8010 -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2757ASGC: TM, Change 3, NE0967-425-8013 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2757/SGC: TM, Change 3, 0967-425-8013 -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2765/FLR-ll(V):  TM, Correction to 0967 -386-7010.....
CV.2819(XN-l)AJYA-4W):  FC-L Additional Card CaPa-
bility -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-2834~A-4(W: FC-7, Addition of SafetY Ground
Straps -- Availability .......................:.................................
CV-2834/UYA-4(V): FC-9, Modify Micro Range 8
Wiring . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2834/UYA-W):  FC-6, provide power LOSS protec -

tion -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2834AJYA-4(W: FC-4, provide Improved OPeration
with SPS-49 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2834AJYA-4W): FC-8, Master Timer Mod -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2834AJYA-4(V): Connector Kits for J5 and J7 On
Ala............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-2834~A-4(Vk  FC-3, Incorporation  of HAC Modi-
fications......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-2834~YA-4tW:  FC-5, Reduce  power SUPPIY @er-
voltage Sensitivity -- AvailabilitY...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-2843/UYAWW:  Fe-4, Improved  switch Actuator  ‘-
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2844/UyA-4(Vk F e - l ,  MOD to MK-86  RAC ‘-
Availability.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2892A/FSA-52(Vk  TM 0967-005 -9020-- Availability . . .
CV-2911A/FSA-52(Vk  TM 0967-005-9010 -- Availability . . .
CV-2953(P)/UYK: Synchro Power Amplifier Redesigned
and Replaced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV.2953(P)/UYK: F’CB Removal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2953(PYUYK:  Fe-l, Replaced  Card  Guides Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV.2953(P)/UYK:  FC-2, Correct DD/DD1/RD  Timing
-. Availability ............................................................;...........
CV-2953(P)/UYK:  FC-3, wire WraP CorrectIons  ‘-
Availability . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV.2953(P)/uYK:  FC-4, Interconnection  Timing Change
-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV.2953(P)/uyK:  FC-5, Front Panel and Associated
Parts Change -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2953(P)/UyK:  FC-6, Internal Rebound Test Correc-
tions -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2953/UYK:  Correction to EIB 958 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2953/UYK: Digital-to-.Synchro  Circuits out of Toler-
ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2953/UYK: Correction to EIB 958 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2953A(P)/UYK: Synchro Power Amplifier Rede-
signed and Replaced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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CV-2953A/UYK: Correction to EIB 958..............”.”.””
CV-2953A/UYK: Digital-to-Sychro Circuits out of Toler-
ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2953A/UYK: Correction to EIB 958.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2954(P): FC-6, Interconnection Timing Change --

Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2954(P)/UYK:  PCB Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2954(PVI.JYK: FC-1, Replaced Card Guides -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-2954(P)flYK:  FC-3, Correct DD/DDI/RD Timing
-- Availability ..........................................................;... -----
cv.295MP)AJYK: FC-5, Wire Wrap CorrectIons --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2954(P)/Ul!K: FC-7, Front Panel and Associated
Parts Change -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2954(PVUYK: FC-2, Correct Wiring Error -- Av~l-
ability . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2954(P)/UYK: FC-4, Add Address 247 for On Line
Test -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-2979/UX: Direct Replacement for the CV-1066/UX
. . Availability .......................................................:.1..............
CV-2997(V)/FGC: TM 0967 -432-7010-- Av~lablllty  -----
CV-2997A(VYFGC: TM O967-432-7O1O -- Availability . . . . . . .
CV-2998WYFGC: TM 0967-432-7010 -- Availability . . . . . . . . . .
CV-3053/UYA-4W): FC-29 to CV-2@5(V)~YA-4(V)t
Addition of CV-3053 RAC -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-3067/WSC-5(V): FC-1, Modification of FM Crystal
Offsets -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-3084fisc-46(v): FC-L Mod kit to Reduce Thermal
Stress on RF Oscillator -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-3084~sC-46W): FC-L Mod Kit to Reduce Ther-
mal Stress on RF Oscillator -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-3085/MSC-46(W: FC-1, Mod Kit to Reduce Thermal
Stress on RF Oscillator -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cv-308sA~sC-46W): FC-L Mod Kit to Reduce Ther-
mal Stress on RF Oscillator -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-3146/SRC: Change 1 to OMI 0967 -570-2010-- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-314WSRC:  TM Change 2, 0967 -570-2012-- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-3189/UYA-4(V): Part of FC-28 to CV-2095(V)~YA-
4(v) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-3189/UYA-4(V): FC-28 to CV-2095, Addition of CV-
3189 RAC -- Availability (Reprint of EIB 022) . . . . . . . . . . . . . . . . . .
CV-3189/UYA-W):  FC-16 to OU-91~)flYA-4(V),  Ad-
dition of CV-3189 RAC -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-3211/’UYA-4(W: FC-22-CV-2095(V)flYA-4~);
Adds CV-3211 to System -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-3253W)/UYK:  ACN 1/1 to 0967-LP-557-0020 . . . . . . . . . . . . .
CV-3253(V)AJYK: ACN 1/1 to 0967 -Lp-577-oo20 -- Cor-
rection to EIB M2...............................................................,
cv-3333/u: A6 Board Modification..................................,
CV-3333/U: FC-1, Momentary Keying/Local Handset
Problems -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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cv-34761TPx-42A(W:”  TM, Change h 0967-636-8061 ‘-

Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 087
CV-3617/UYA-4(V): FC-15, t o  OU-91(V)flYA-4(V),
Addition of CV-3617/UYA-4(V)SAC  -- Availability . . . . . . 051
CV.ASW MODULE: Out-of-Production Assemblies . . . . . . . . . . 062
CV-ASWM: Mod No. 2249 to Permit Real-Time Code on
LGR’s 3 and 4-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 018
CV-ASWM: Design Improvement Mod. No. 2253 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 019
5
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CV-ASWM: Power Initialization Circuit Replacement
Mod. No. 2289 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 019
CV-ASWM AN/USH-31(V): Amendment No. 1 to
Change No. 2265 -- Announced in EIB 019.. . . . . . . . . . . . . . . . . . . . . . . 023
CV-ASWM: Avionics Change No. 2366 -- Availability . . . . . . 023
CV-ASWM AN/SKR-6: Power Supply Regulator Drawer
Installation in AN/SKR-6 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 027
CV-ASWM: Record of Issued Changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 027
CV-ASWM AN/SKR-6: Analog Circuit Timing Change . . . 041
CV-ASWM: Avionics Change 2398, Water Hose Replace-
ment -- Availability. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 043
CV-ASWM: Removal and Replacement of Edit Micro-
processor Card Assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 073
CV-ASWM: Change Record Plates, Tech Directive No.
(W08 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 076
CV.ASWM AN/SQX-1: Technical Directive No. 0012 --
Additon of Varian X-Y Plotter HV Power Supply
Covers -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 078
CV-ASWM: AN/UYH-3 Disk Installation in CV-ASWM
and Removrd of RD-281, Directive 13-- Availability . . . . . . . . 082
CV-ASWM: Cleaner/Packer/Winder Capstan Change,
Directive 14-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 082
CV-ASWM: Cleaner/Packer/Winder Hub Actuator Ex-
change, Directive 15-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 082
CV-ASWM: Low Voltage Power Supply Replacement in
Tactical and Tabular Display Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 083
CV-ASWM: Mod Mecessary to Install Optical Inspector
Mount No. 2 on Bow Cleaner/Packer/Winder Model
122NS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 083
CV-ASWM AN/SKR-6: Discriminator Output Signal
Field Trouble-Shooting Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 017
CV-ASWM AN/SKR-6: Discriminator Mod. No. 2255 --
Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 019
CV-ASWM AN/SKR-6: Temperature Warning and
Blower Drawer Mod. No. 2244 -- Availability . . . . . . . . . . . . . . . . . . . 019
CV-ASWM AN/SKR-6: Audio Defeat Switch -- Potential
Safety Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 038
CV-ASWM AN/SKR-6: Audio Visual Alarm Panel Mod.
Avionics Change 2470 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 048
CV-ASWM AN\SKR-6: Amendment 1 to Avionics
Change No. 2453 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 053
CV-ASWM AN/SQX-1: Circuit Board Mod. No. 2280 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 019
CV-ASWM AN/SQX-1: Mod to Add Identification
Markers -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 021
CV-ASWM AN/SSQ-78(W: Change (No. 2282) in Circuit
Design of TAC/TAB Display System to Eliminate Com-
ponent Failure -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 019
CV-ASWM AN/USH-31(V): Circuit Board Hold-in
Device to Data Housing Assembly Mod. No. 2265 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 019
CV-ASWM AN/USH-31(V): Improvement of IRIG-B
Time Code Reproduction Mod. No. 2251 -- Availability . . . 019
CV-ASWM AN/UYH-3(V): Installation and RD-281(V)
Removal -- Amendment #1 to Tech Directive 0013 . . . . . . . . . . 091
CV-ASWM BOW CLEANER MODEL 122NS: BOW
Cleaner/Packer/Winder, Install Optical Inspector Mount
No. 2, Tech Directive No. 0010 -- Availability . . . . . . . . . . . . . . . . . . . 076
CV-ASWM CONTROL: C-10785/SSQ Timing and
Transmit/Receive Card Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063
CV-ASWM FTAS:  Potential Safety Hazard . . . . . . . . . . . . . . . . . . . . . . . . . 053
CV-ASWM IWAS: Measurement of Ambient Sound Pres-
sure Level, Tech Directive No. 0009 -- Availability . . . . . . . . . . 076
ORIGINAL A-46
CV-ASWM TACA’AB: Avionics Change 2426 -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-AWSM: Avionics Change 2398, Water Hose Repalce-
ment -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-IWAS: Avionics Change No. 2250: Addition of New
Filters to Reduce Dirt Entering the Main Console --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-FTAS: Avionics Change 2395: Bathytherm Data Pre-
sented on LGR Recordings -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-lWAS: FIW Memory Printed Circuit Cards -- Verify
Proper Fabrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-Fl’AS: Avionics Change 2390, Addition of 3rd
Cursor Speed to LGR -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CV-~AS: Avionics Change 2367 -- Availability . . . . . . . . . . . . . . . .
CV-FTAS: Avionics Change 2448 -- Availability . . . . . . . . . . . . . . . .
CV-FTAS:  Measurement of Ambient Sound Pressure
Level -- Amendment #1 to Tech Directive 0009 . . . . . . . . . . . . . . .
CV-~AS AN/SQX-1: Self-Test Modules P/N 01017-512-
11 and 11317-512-11 -- Field Trouble-shooting Proce-
dares.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CW-934/SQS: Inspection and Evacuation during Dry-
dochng......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-2726/UPM: Mod to -- FC-3 to AN/UPM-98B . . . . . . . . . . . .
CY-4032A/SRA-34(V): FC-1, Incorporation of Factory
Mods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-4032A/SRA-34(V): FC-1, Correction to EIB 854.. . . . . . . .
CY-4032A/SRA-34(V): FC-1, Correction to EIB 854.. . . . . . . .
CY-4032A/SRA-34W): FC-1, Correction to EIB 865.. . . . . . . .
CY-4033/SRA-34(V): FC-2, Incorporation of Factory
Mods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-4033/SRA-34(V): FC-2, Correction to EIB 854.. . . . . . . . . . .
CY-4033/SRA-34(V): FC-2, Correction to EIB 854.. . . . . . . . . . .
CY-4033/SRA-34(V): FC-2, Correction to EIB 865.. . . . . . . . . . .
CY-6721AJYK-7(V): FC-2, Incorporation of AN/UYK-
7(V) ECP 0281 and 275-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-6797flYK-7(V):  FC-2, Incorporation of AN/UYK-
7(V) ECP 0281 and 275-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-6798/UYK-7(V): FC-2, Incorporation of AN/UYK-
7(V) ECP 0281 and 275-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-6799/UYK-7(V): FC-2, Incorporation of AN/UYK-
7(V) ECP 0281 and 275-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-680WUYK-7(V): FC-2, Incorporation of AN/UYK-
7(V) ECP 0281 and 275-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-7196/UYK-7(V): FC-2, Incorporation of AN/UYK-
7(V) ECP 0281 and 275-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-7197/UYK-7(V): FC-2, Incorporation of AN/UYK-
7(V) ECP 0281 and 275-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CY-7198/UYK-7(V): FC-2, Incorporation of AN/UYK-
7(V) ECP 0281 and 275-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DD-963 CLASS VESSELS: Violation of EMCON Condi-
tions When Tuning HF Xmitters Using AN/URA-38 An-
tenna Couplers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DEGAUSSING RECTIFIER: Power Supply Maintenance
DIAL TELEPHONE SYSTEM: TM, Correction to 0965-
023.W10........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DM-501 TEKTRONIX: Incorrect Placement of Integrat-
ed Circuit Tab Alignment Dot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DMC.lSOO~LQ-4(V):  Eliminate Physical Damage to
Front Panel Swithces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DPM-3 ELECTRO IMPLUSE LAB: Replacement
Diodes -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DT-168A: Mixing of Hydrophores in Same AN/BQR-20
Array . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

033

033

036

043
045
045

089

017

896
853

854
865
918
918

854
865
918
918

969

969

969

969

969

969

969

969

083
855

806

092
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970
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DT-168B: Mixing of Hydrophores in Same AN/BQR-20
Array . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DT-304/PDR: T M  R e vi s i O n  ‘E73GAB-MNO-010  ‘-. .
Avtilabdlty  ... ....................."""""""""""""""""""""""""""" . . . . . . . . . . . . . . . . . . . . . . . . . .
DUUG-lC:  TM, Correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~~ALEC 100/150: TM, SE165-A4-MMO-010 -- Av~l---- .-——. .abdlty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Em (ACTIVE) AND ESM (PASSIVE) COuNTER-
MEASURES:  Low Level TWT WarrantY Program ------
ELEC1’RONIC GONIOMETER:  Method to Stop Oil
hak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
EMI: Cable Coupling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

EMI SONAR: Sonar Perfofm~ce  Affected by EMI.........
ERSCAN: Spare Parts and Disposition of Failed Parts . . . . . .
(ERSCAN)  SOLID STATE SCANN~G  SmTcH~:
Spti= ~d Failed Parts.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FM ~PE FA.8970 VIDEO MAPPER: Follow-on

. .Trammg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
WF.1052  ~ASS  SHIPS: Transom Door Fastening  Meth--. ---–
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FF-1078 CLASS SHIPS: Transom Door Fastening Meth-
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
GO-34~lw: correction to TM 0967-~-9~ . . . . . . . .
~.35~.10(v): correction to TM 0967-ool-5~  . . . . . . . .
GYROCOMPASS SERVICE RECORD BOOK: Substitu-

848

070
797

085

952

942
919
820
892

———
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~-~~~~: Fabficate Test Device ..................................””””””
~-16~~: ~mection to EIB 02C)..................................”””””  ~2
H-169~~:  ~rrection  to EIB 020............1 ........:............”””””

H.169/u: Electromagnetic Interference m Shlpbofld In-
stilatiOnS  ............................."""""""""" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

803

H.2ooW: Speeid  p~S . . Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913800HD-2~~~@:  Enor on N~eplate................................””””””  *01
HD-2510~D:  Correction  to EIB 800

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
HD-25~~: New TM . . Avaflabfiity...........................””””””  ~~
HD-25~~D:  Cofiection  to EIB  905.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~5
HD-25~~D: New TM . . Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916
HD-2~~~D:  @nection to EIB  905 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~-570~: TM, Correction  to W67-321-801O..................:..  797

HD.732BAJD: TM, Change  1, 0967-461-9021  -- Av~l-
. .abdlty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

094

HT-220 MOTOROLA HANDIE-TALKIE:  Refresher. .Trammg  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
062

IC CIRCu~ F: Shock Mounts on Temperature Sensors
.- AV~abihtY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

053

IC SWITCHBOARD  IN NAVIGA~ON CENTER: Fre-
quency Meter ReplafjefUe.Ilt  .- Availability ........................:. 930

Ic/T2.FJ)  mm MoNITO~G SYSTEM: Revi-
s ion to  TM 0969-~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 961

IC/T2-PA: Power Cord Interchange -- Safety Hazard . . . . . . 832
1cf12-PAB~:  Chmge 2-- AvailabilitY  ““”””. ””””””””””””””””””””” ~~~
ID-1093fl:  LED Conversion "."".""""""""""""'"""""""""""""""""""""""""""""" 074
ID-1093.4fl:  LED ~nveniOn  ““””. ””””””””””””””””””””””””””””1””””””””””
ID-I34WMQ-1O: Bina-view ‘isP1aYs  ‘-

‘Turn-m for
70<

966

876

044

044
927
927

057
020

. 038

overhaul ....................................”””” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J --
ID.1566NQN-4:  Possible Wiring Error -- Input Power-.. 920
1~18/U:  Modify Slugging Wrench to use for prestress-

ing Anchor Rod used with NT-66047
017. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

IM.151/WDQ: Radiacmeter Pumps -- Correction of Fail-
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

906

IM-151MWDQ:  Radiacmenter  ‘U mp s  ‘ -  arrection ‘f  ~6
Fmlures  ...............................”””” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

IM
ab
I
m
a
I
.
*
I
p

ORIGINAL
~.153/PD: FO11OW Procedures in MRC No. A-528/l-~8
.1810/PD:  Instruction Sheet 0969-o19~ -- Av~l-

dlty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
M~192~DQ:  FC-6~ R=istor ‘d capacitor improve-
ent and Addition of Caution and Fu* Plates -- Avml-
. .bdlty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

M-192~Q: FC-7, Installation of Time Delay Circuit
. . . Avadabdlty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

M.192~DQ: FC-7, correction tO .....l................:.............”
M.192~DQ: FC-8, Installation of Lme Transient Sup-
ressor Circuit -- Availability. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

IM.192~Q: TM, 0967.170-1010 -- AvdabfiitY..... . . . . . . . . .
~.192~DQ: (Jhg 1,0967-170-1011 -- Availability . . . . . . . . .
IM-192~DQ: Grounding Strap Locator Change ..... -----
~.192~DQ: Radiacmeter pUmPs ‘ - corr~tion  ‘f ‘d-

849

869

018

018
018

046
048
062
071

Ur%
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘-”
IM.192~: FC-5, Replace Heavy Wall COPPer and
Brass Tubing with Soft Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925

IM.192~Q: FC.4, ~rrectiOn to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938

~.192~DQ: Eliminate Door Fastener Problem . . . . . . . . . . . . . . 967

IP-848C~LR-~: C o r r e c t i o n s  ‘0  ‘ M  ‘67-Lp-308- 025
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
IP-1117~A-: ‘C - 2’ ‘r e v e n t  ‘ h o s t  i m a g e s  ‘n  9 6 9
LED Numeric~ Indicator -. Avadabdlty ..l.......;.... . . . . . . . . . . . .
IP.1117AJYA*: FC-4, Prevent Oscillations m 1604622 969
@rd .- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1p.1140~LR-S(V):  Z.Axies  Amplifier Failures . . . . . . . . . . . . . . 087
1p.1141~LR.S(V):  z Axis Amplifier Ftilwes................... 087

IP-1180~A-: ‘C - 2’ ‘ r e v e. n t  . G h O s t  i m a g e s  ‘n  9 6 9
LED Numerical Indicato~ -- AvM1abtllty””””””””””’  ”””””””””””””””” 083
IP-lM: NIPS ECP-34, Availability . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1p.l~~K: Inspection for Defective Capacitors . . . . . . . . . . 063
1p.1304~A-4(v): FC-2, DDI Analog @d SYNC
PUlW Timing -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 010

IP-1304~A~: FC-3! A1phmumeric antrO1 ‘O M
nln

update  - -  Av~lability....................................:..............""""""""""  “’”
Ip.13t34~A.4(V): FC-4, Flyback Capacitor Chmge ‘-

. .Availablllty  ............................."""""""" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
032

Ip.13134/UYA-4(vh FC-1, Provision for Pair Operation --. .AvtilabllltY  .............................""""""""""""""" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
069

~.1265~: 1dentificatknl  of Installation ...................:.....:.:..”” ~~~
&3385/SRC:  TM Change 2, 0967 -570-2012-- AvalabllltY
JAN 16MM PROJE~OR:  Motor Tester

913. . . . . . . . . . . . . . . . . . . . . . . . . . .

KG30 CRYPTO:  NEC Requirements
849. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

KIR.l~SEC:  Mount plug Damage -- Prevention . . . . . . . . . . . 821
KIR.l~SEC:  AIMS MK X11 -- Mounting for.. ..... ------- ~~~
KIT-l~EC:  Mount Plug Damage -- Prevention . . . . . . . . . . . .
~.lA/TSEC:  AIMS MK X11 -- Mounting for.. . . . . . . . . . . . 862
Icy.122flRN: FC-1, Provide Cw operation. for, HF
Equipment Or MCW Operation for UHF -- AvmlabllltY . . . 853
KY-122~RN: FC-11 provide C w. ‘Yration ‘or ‘F 853
~uipment  or MCW  for UHF -: Avadabl~lt~  ......:.........:..
Kyw8/syA4v): F C . 2 ,  Reqlrmg o f  Y A~s  ‘ “ ’s e

control Flip-Flop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~-438/sYA.4(v):  Correction to TM 0967-059 -2020 . . . . . . . . .

KY-655/FRT: Mod to"""""""""".." """""""""""""""'"""""""""""""""""""""""""""""""
KY-655/FRT: TM, Correction to 0967-292-9020 ...........”””””
Ky.663~RA-4: FC-1, Channel Keyer Adjustment --
Availability .............................0......."""'""" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
KY-663~~: MSB, Correction to 0967 -873-5040 -.--”
Ky.E44~X-42AWh TM, Change 1, 0967-636-8081 --
Availability . . . . . . . . . . . . . . . . ... ... ... ... . ........................"""""""""""""""""""""""""

882
882
818
018

844
844

087
A-47



GENERAL SEOOO-OO-EIM-1OO EIB INDEX

087

22

20

2

d

d

4

4

KY-85WURN: TM, Change 1, 0967-639-0011 -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
LAMPS MK III: AN/SRQ-4 ILS Plan -- Availability . . . . . . 025
LINK 11: Intermodulation distortion Measurements and
Over-Driving of Transmitters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863
LINK 11: Tone Multiplexing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863
LINK 4A POFA: Errata Sheet -- Availability . . . . . . . . . . . . . . . . . . . . . 903
LITTON EM LOG: ACN 2/2 to 0365 -LP-292-OOO0 . . . . . . . . . . 004
LIITON EM LOG: Aligning Reduction Gears Installed
by FC4............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063
LITI’ON EM LOG: FC-1-2-3, Availability . . . . . . . . . . . . . . . . . . . . . . . . . . 911
LITTON EM LOG: Re-Installation of Fine Speed Dial
Pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917
LIITON EM LOG: FC-5, Protect Power Transformer
T503 from Overheating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922
L1’ITON EM LOG: Revised TM 0365 -292-0000-- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
L12TON EM LOG: Correction to TM 0365 -292-0000 . . . . . . . 924
LITTON EM LOG: FC-4, Correction to FCB . . . . . . . . . . . . . . . . . . . 924
LITTON ELECX’ROMAGNETIC UNDERWATER LOG
EQUIPMENT: Corrections to TM 0365 -292-0000 . . . . . . . . . . . . . . 929
LITTON EM LOG: FC-6, Addition of Resistor R211A
to Increase Range of Full Scale Adjustment Potentiom-
eter R211 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931
LIT3’ON EM LOG: ACN 1/1 to TM 0365 -292-0000 . . . . . . . . . 931
LI’ITON EM LOG: Correction to EIB 929 . . . . . . . . . . . . . . . . . . . . . . . . 935
LIITON INDICATOR TRANSMITTER: Problem in the
Time Motor Output Gear Train......................................,..... 963
LIITON ELECTROMAGNETIC UNDERWATER LOG
EQUIPMENT: ACN 1/2 to 0365 -292-0000 . . . . . . . . . . . . . . . . . . . . . . . . . 972
LN-66: Potentiaf Safety Hazard Associated With Non-In-
terlocked ~uipment....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 024
LN-66: Troubleshooting and Replacing Power Transis-
tors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
LN-66: Correction to TM 0967-483-3010 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920
LN-66: Pre-Trigger Kit -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 953
LN-66: TM -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 961
LN-66: ACN 1/1 to @67-622-M10.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 964
LN-66: ACN 1/1 to @67.583 .5010.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 968
LN-66: ACN 1/1 to 0967483.3010... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
LN-66: Possible Short when Swing Panel in Display is
Raised to Service Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 973
LORAN C: Field Maintenance Agent Assignment . . . . . . . . . . . . . 872
LOUDSPEAKER, ENTERTAINMENT: Mod to Elimi-
nate Unauthorized Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855
LOUDSPEAKER SHIPBOARD ANNOUNCING
SYSTEM: Toting......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863
LOUDSPEAKER: Correction to EIB 863 . . . . . . . . . . . . . . . . . . . . . . . . . . . 873
LS-385/SIC: Test Fixture Shock Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817
LS-385/SIC: Wirring Error.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937
LS-386/SIC: Test Fixture Shock Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817
LS-458A/SIC: FC-1, Power Supply Mod -- Availability . 006
LS458C/SIC: FC-1, Audibility Improvement . . . . . . . . . . . . . . . . . . . . . 061
LS-458C/SIC: TM, Correction to EE105-AA-OPI-O1O . 061
LS482/SYA-4(V):  FC-4, Improve Regulation of 28V PS
-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861
Lf+518/SIC: Test Equipment for.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871
Lf+518A/SIC: FC-1, Power Supply Modification . . . . . . . . . . . . . . . 006
LS-518A/SIC: FC-2, Increase Amplifier Input Sensitivity
and Speaker Clarity -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 006
LS-519/SIC: Test Equipment for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871
1..S5l9A/SIC: FC-1, Power Supply Modification . . . . . . . . . . . . . . . 006
ORIGINAL A-48
LS-519A/SIC: FC-2, Increase Amplifier Input Sensitivity
and Speaker Clarity -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MM
LS-519C/SIC: FC-1, Audibility Improvement . . . . . . . . . . . . . . . . . . . . . 061
LS-519C/SIC: ACN 1/1 to SE120-AH-MMO-OI0 . . . . . . . . . . . . . 061
LS-519C/SIC: ACN 2/1 to TM SE120-AH-MMO-01 O...... 062
LS-537AJYA-4W): FC-7, Install -15V Power Supply --
Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854
1.S-537/UYA-4(V): FC-9, Correct IFF Emergency Alarm
Witing......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 977
LS-537/UYA-4(V): FC-6, Correct Intercom Noise --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 983
LS-537AJYA-4(V): FC-9, Correction to EIB 977.. . . . . . . . . . . . . . . 991
LS-537A/UYA-4(V): FC-14, Resistor Replacement on PC
Card 1548022 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 082
LS-537AAJYA-4(V): FC-7, K3 Contact Protection on the
1548022 Cad............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862
LS-537A/UYA-4(V):  FC-7, Correction to . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865
LS-537A/UYA-4(V): FC-8, K2 and K3 Contact Protec-
tion -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877
LS-537AAJYA-4(V): FC-11, Correct IFF Emergency
Alarm Wiling......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 977
LS-537A/UYA-4W):  FC-6, Correct Intercom Noise --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 983
LS-537A/UYA-4(V): FC-11, Correction to EIB 977.. . . . . . . . . . 991
MAGNESYN COMPASS TRANSMI’ITERS IN SUB-
MARINES: Adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 815
MARS STATION: Operation at NAVELEX HA..., . . . . . . . . . . 908
MD-777/FRT: AIO/A17 Seating. Prevention of Damage
to Cabinet Ribbon Cables. Seating of Pins in Module
Connectors A-1 through A.16........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 049
MD-855/WRR-7: TM Correction to 0967-421 -9040 . . . . . . . . . . . . 059
MD-855/WRR-7: TM Correction, Cancels and Super-
sedes EIB 059. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 063
MD-855/WRR-7: FC-1, Audible Alarm Frequency Spec-
trum Change and Relocation to Front Panel -- Availabil-
ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 892
MD-855~RR-7:  FC-2, Fan Noise Reduction -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937
MD-1042/BRR-3: FC-1, Replacement of Power Recepta-
cle and Installation of Fuse -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . 977
MDM.20W700 STROMBERG CARLSON: New TM . . . . . . . 939
MK 1 MOD O ELECIXOMAGNETIC LOG VOLTAGE
SIMULATOR: TM O965-LP-121-1O1O -- Availability . . . . . . . . 015
MK 1 MOD O ELECTROMAGNETIC LOG VOLTAGE
SIMULATOR: Calitlmation of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 015
MK 1 MOD O ELECTROMAGNETIC LOG VOLTAGE
SIMULATOR: ACN 1/2 to 0965-LP-121-101 O.... . . . . . . . . . . . . . . . 022
MK 1 MOD O ELECI’ROMAGNETIC LOG VOLTAGE
SIMULATOR: Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 972
MK 1 MOD O SAISAC: FC-1, Provide Compatibility Be-
tween SAISAC  and AIAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 859
MK 1 MOD O SAISAC: Correction to TM 0924-009-4010 859
MK 1 MOD 1 OSMOS: TM, Correction to 0924-020-
1011 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820
MK 1 MOD 1 OSMOS: Correction to TM 0924-020-1010 861
MK 1 MOD 1 OSMS: Correction to TM 0924-020-1010 . . . 913
MK 1 MOD 1 OWN SHIP’S MOTION SIMULATOR:
Correction to EIB 913 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 918
MK 1 MOD 1 SAISAC: FC-2, Compatibility to the Digi-
tal Configuration of the Aircraft Inertial Alignment
System (AIAS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861
MK 1 MOD 1 SAISAC: Correction to TM 0924-013-9010 861



--- .-. .r  -

------  . . . -.——  ..-.

-------  .
“.....--

L

MK 2 MOD O SAISAC: FC-1, Provide Compatibility Be------ —
tween SAISAC and AIAS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 2 MOD O SAISAC: correction to TM 0924-oo9-@lo
MK 2 MOD 1 SAISAC: FC-1, Provide Compatibility Be-
tween SAISAC and AIAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 2 MOD 1 SAISAC: Correction to TM 0’924-009-4010
MK 2 MOD 1 SINS: TM, Correction to 0324-047 -7080....
MK 2 MOD 1A SINS: TM, Correction to 0324-047 -7(380..
MK 2 MOD 6 SHIPS COURSE Indicators: Re------ —
placement Dial Availability. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 2 SINS: Impo*ce of SAP.. . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 3 MOD 6 SINS: CorreCtiOn to EIB 057.. . . . . . . . . . . . . . . . . . . . .
MK 3 MOD 7 CAINS: Wave Shaping Modules and Ac- Q07

859
859

859
859
829
829

847
043
061

caoneS ..............................."""""".""""""""""' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MK 3 MOD 7 SINS: FC-1 to Model 3172B..........  . . . . . . . . . . . .
MK 3 MOD 7 SINS: Correction to TM 0924-038-8030 . . . . .
MK 3 SINS: Import~ce of SMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 3 SINS: Logistics for ~mponents
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 3 SHIPS INERTIAL NAV1GATION  SYSTEM: poS-
sible Circuit Damage thru -5v Power SupplY Installation.
MK 4 MOD 1 UWLE: FC-2, Insulation  of Switch Con-

0/,

021
915
043
810

939

..—.—

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 7 ~-’

MK 4 MOD 2 UNDERWATER LOG EQUIpMENT:
ACN 1/2 to o965-LP-tlt-7olo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 015
MK 4 MOD 2 UNDERWATER LOG EQUIPMENT:
ACN 2/2 to TM 0965-l tl-7olo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 053

MK 5 MOD O MSR: FC-1, Addition of Plexigl*s Cover. 855
MK 5 MOD II MSR: FC-2, Provision of Filtered  Air 019..—.—
tiling -. Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 01-

MK 5 MOD 1 UNDERWATER LOG EQUIPMENT:
Correction to TM @65-073-~10..........

905. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 6 MOD O ELEmROMAGNET1c  LOG EQulp-
MENT:  ACN 1/1 to @65-LP-07~1010  ............... ”’”’””””’ ””.”” 015
MK 6 MOD O EM LOG: FC-6, Elimination  of a Poten-
tial Electrical  Shock Hazard . . . . . . . . . . . . .

055. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 6 MOD O EM LOG: FC-2, Installation  of Bonding
Jumper . . . . . . . . . . . . . . . . . . . . . . . . . ... ... ... .. ..............................""""'""'"`"""""""""

MK 6 MOD O EM LOG: Correction to TM 0965 -074-
lolo. ... ... ... ... ... ... ... ... ... ... ... ... ... . ............""""""'""""""""""""""""""".""""."""""
MK 6 MOD O ELEC1’ROMAGNET1c  LOG EQUIp-
MENT:  IwJ-1, Replace Zener Diode A3A3CR1 with
Higher  Wattige  . . . . . . . . . ... ... ... ... .............................""""."""""""""""""""
MK 6 MOD O MSR: FC-1, Addition  of PleX@*S  Cover.
MK 6 MOD o MSR: FC-2, Provision of Filtered  Air
Cooling -- Availability .............. ""'""""""""'""""""""""""`"""""".""""""
MK 6 MOD O UNDERWATER  LOG EQU1pMENT:
FC.3, ~nect  Wiring  Error in 100 KnotnUrn~  ‘Hz
sped  Synchro........ ... ... ... ... ... .........................."""."""""""'""""""'""""
MK 6 MOD O UNDERWATER  LOG EQU1pMENT:
Correction to TM 0965-074-1010 and Change T-1 --
-Availability ..............”””””””””””””””

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 6 MOD O UNDERWATER LOG EQUIPMENT:
Extender Cards for Pitometer -- Availability . . . . . . . . . . . . . . . . . . . . . .
MK 6 MOD O UWLE: Correction to TM 0965-074-1010..
MK 6 MOD O UNDERWATER  LOG EQU1pMENT:
Fe-4, Wiring Change to 400Hz Speed Synchros................
MK 6 MOD O UWLE:  Correction  to TM ~65-074-1(310...
MK 6 MOD O UNDERWATER LOG EQUIPMENT:
FC-5, Improve Reliability of Stepper Motor Driver As-
sembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 6 MOD 1 EM LOG: FC-1, Elimination of a Poten-
tial Electrical Shock Hazard . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

~76

i76

?27
B55

872

882

882

901
905

905
905

932

055

ia
klK
~on
UK
M
Co
M
5ol
M
Pr
M
901
M
50
M
5o
M
M

M

A
M
M
p

M
C
it

M
o
a

M

ORIGINAL
vIK 6 MOD 2 EM LOG: FC-1, Elimination of a Poten-
l Electrical Shock Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 055

 6 MOD 4 DRAI: Exposed Connections at Operator 0<.4
trok+  of the DART. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ow

 6 MOD 4A DRAI: TM, Correction to 0324-061-9000 834
K 6 MOD 4A DRAI: Exposed Connections at Operator
ntrols within the DRT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 864

K 6 MOD 4B DRAI TRACER: ACN 1/2 to 0965 -068-
o.........................."""""""""""'""'"""""""""""""""""""

. . . . . . . . . . . . . . . . . . . . . . . 035

K 6 MOD 4B DRAI: Reduce Commutator Wear and
olong Coupling Spring Life.....

904. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

K 6 MOD 4C DRAI TRACER: ACN 1/1 to 0965-112-
 O.... . . . . . . . . . . . . . . . . . . . . . . .

035. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

K 6 MOD 4D DRAI TRACER: ACN 1/1 to 0924-065 - n-1<
10.......................,..”””””””.””’”””””” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U.JJ

K 6 MOD 4D DRAI TRACER: ACN 2/1 to 0924-065 - n-l T
lo....................................:."""""."""":'"""""""""""""""""""""""""""  . . . . . . . . ;;:
K 7 ARMA GYRO: Dampmg Fluld  for . . . . . . . . . . . . . . . . . . . . . . . . . . .
K 8 ARMA GYRO: Damping Fluid for . . . . . . . . . . . . . . . . . . . . . . . . 826
K  9 M O D  o DRAI: FC-9, Forced  Air Coding  -- m m

vailabilitY.....................""""""""""""""."`":""'""""""
. . . . . . . . . . . . . . . . . . . . . . . . . . . . U7U

K 9 MOD O DRAI: TM, CorrectIon to O924-OO4-OO1O... 796
K 9 MOD o DRAI: FC-3, Adds Small Test Point onn
anels -- Availability  ...........................................:...............  5U7

K 9 MOD O DRAI: FC-5, Replace Hardwlred  Motor
ontroller Circuit Cards with Plug-in Cuds  -- Availabil-

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
~<o

y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

K 9 MOD O DRAI: FC-3, Add Accessible Test Points
t the 3A5, 3A6, and 3A7 Integrator Modules -- Avail-

bility . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

K 9 MOD o D R A I:  F C - 4 ,  R e l o c a t e  ArnPlifiers
3A3AR1 ~d 3A4ARl -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
MK 9 MOD O DRAI: Correction to TM 0924-o04-oCM)0..-
MK 9 MOD O DRAI: FC-5, Correction to... . . . . . . . . . . . . . . . . . . . . .
MK 9 MOD O DRAI: FC-5, Correction to EIB 859.. . . . . . . . . .
MK 9 MOD O DRAI: FC-8, Elimination of Noise Pick-up
on Signal Returns . . . . . . . . ... ... ... . ................................"'"""""""""'"""""

MK 9 MOD O DRAI: FC-5, Additional Information ..... ---
MK 9 MOD 0/2 DRAI: Support Information . . . . . . . . . . . . . . . . . . . . .
MK 9 MOD 0/2 DRAI: Correction to EIB 924.. . . . . . . . . . . . . . . . .
MK 9 MOD 0/2 DRAI: ACN 1/3 to 0924-004-0000 . . . . . . . .
MK 9 MOD 2 DRAI: FC-9, Forced Air Cooling -

. .

861

862
865
874
874

876
935
924
926
941

090
7 9 6AvailabllltY.................".""""""""'""""`"""";""""""""

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 9 MOD 2 DRAI: TM, Correction to 0924-004-ooIC)...
MK 9 MOD 2 DRAI: FC-4, Add Small Test Point Panels c.nn
. . Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . OU 7

MK 9 MOD 2 DRAI: FC-6, Replace Hardwired Motor
Controller Circuit Cards with Plug-in Cards -- Availabil-
ity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

859

MK 9 MOD 2 DRAI: FC-4, Add Accessible Test Points
to the 3A5, 3A6, and 3A7 Integrator Modules  -- AVail- OL,. .
ability  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK ~ MOD 2 D R A I:  FC-5, Relocate Amplifiers----- -
3A3AR1 and 3A4AR1 -- Availability

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 9 MOD 2 DRAI: Correction to TM 0924-~ . . . .
MK 9 MOD 2 DRAI: FC-6, Correction to... . . . . . . . . . . . . . . . . . . . . . . .
MK 9 MOD 2 DRAI: FC-6, Correction to EIB 859.. . . . . . . . . .
MK 9 MOD 2 DRAI: FC-8, Elimination of Noise Pick-up
on Signal Returns . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK 9 MOD 2 DRAI: FC-6, Additonal Information . . . . . . . . . . .
MK 9 MOD 2 DRAI: Power Supply Resistor Check . . . . . . . . .
MK 9 MOD 4 DRAI: Module Extender Cable . . . . . . . . . . . . . . . . . . .

001

862
865
874
874

876
935
965
041
A-49



GENERAL SEODO-00-EIM-lW EIB INDEX
MK 9 MOD 4 DRAI: ACN 1/1 to 0965-068-4080 . . . . . . . . . . . . . . 074
MK 9 MOD 4 DRAI: Change T-2, 0965-068-4010 --
Avdabflity..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803
MK 9 MOD 4 DRAI: Distance Module Coupling Failure. 812
MK 9 MOD 4 DRAI: FC-4, Replace Step Motor Cou-
pling Assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847
MK 9 MOD 4 DRAI: FC-3, Minimize Component Derat-
ing by Providing Ventilation -- Availability . . . . . . . . . . . . . . . . . . . . . . . . 873
MK 9 MOD 4 DRAI: FC-5, Addition of Solid State Step
Tr~stitter.....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 879
MK 9 MOD 4 DRAI: Correction to APL 282170001 . . . . . . . . . 900
MK 9 MOD 4 DRAI: Correction to TM 0965-068-4010 . . . . 900
MK 9 MOD 4 DRAI: Correction to TM 0965-068 -4010.... 901
MK 9 MOD 4 DRAI: Reduce Commutator Wear and
Prolong Coupling Spring Life. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
MK 9 MOD 4 DRAI: FC-5, Extend Coverage of FC-5 --
Availability.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 910
MK 9 MOD 4 DRAI: Support Information . . . . . . . . . . . . . . . . . . . . . . . . . 924
MK 9 MOD 4 DRAI: Correction to EIB 924.. . . . . . . . . . . . . . . . . . . . . 926
MK 10 ARMA GYRO: Damping Fluid for . . . . . . . . . . . . . . . . . . . . . . . . . 826
MK 019 GYRO: Antibacklash Pinion Gears . . . . . . . . . . . . . . . . . . . . . . . . 048
MK 19 GYRO: Power Supply Fusing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 859
MK 19 MOD 3 GYRO: Rotary Standby Power Supply
Speed Regulator Brushes P/N 03956-841206 -- Informa-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .989
MK 19 MOD 3A GYRO: Rotary Standby Power Supply
Speed Regulator Brushes P/N 03956-841206 -- Informa-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 989
MK 19 MOD 3B GYROCOMPASS: Replacement of
Rotary Power Switch S704 in Control Cabinets . . . . . . . . . . . . . . . . . 943
MK 19 MOD 3B GYROCOMPASS: SHIPALT SSN
1371 -- Vital Heading Output During Loss of Ships
Power -- Correction to... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 962
MK 19 MOD 3B GYROCOMPASS: ACN 1/1 to 0924-
LPti3.3020  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990
MK 19 MOD 3C GYRO: ACN 1/1 to 0924-037-7010 . . . . . . . . 074
MK 19 MOD 3C GYRO: ACN 1/1 to 0924-037-7020 . . . . . . . . 074
MK 19 MOD 3C GYRO: ACN 1/1 to 0924-037-7030 . . . . . . . . 074
MK 19 MOD 3C GYRO: TM, 0967-004-9002 -- Clarifica-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830
MK 19 MOD 3C GYROCOMPASS STATIC POWER
SUPPLY: FC-2, Phase Lock the W Hz Output -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933
MK 19 MOD 3C GYROCOMPASS: FC-3, Correction to
EIB 933.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941
MK 19 MOD 3C GYROCOMPASS: Replacement of
Rotary Power Switch (S704) in Control Cabinets . . . . . . . . . . . . . . 943
MK 19 MOD 3C GYRO: SHIPALT SSN 1371 -- Vital
Heading Output During Loss of Ships Power -- Correc-
tion to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 962
MK 19 MOD 3D GYROCOMPASS: Replacement of
Rotary Power Switch S704 in Control Cabinets . . . . . . . . . . . . . . . . . 943
MK 19 MOD 3E GYROCOMPASS: Replacement of
Totary Power Switch S704 in Control Cabinets . . . . . . . . . . . . . . . . . 943
MK 19 MOD 3R GYROCOMPASS: ACN 1/2 to 0924-
M3.1010........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 980
MK 23 MOD O GYROCOMPASS: Heater Elements and
Thermostatic Controls -- Maintenance Hint . . . . . . . . . . . . . . . . . . . . . . . . 840
MK 23 MOD O GYRO: ACN 1/2 to 0924-064-4010 . . . . . . . . . . . 978
MK 23 MOD 4 GYRO: ACN 1/1 to 0924-064-4010 . . . . . . . . . . . 941
MK 23 MOD C-3 GYROCOMPASS: TM, Attachments
-- Avtiability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
ORIGINAL A-50
MK 23 MOD C-3 GYROCOMPASS: Field Engineering
Bulletin 167-20 -- Notice of Issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832
MK 23 MOD C-3 GYROCOMPASS: Power Supply
Maintenance Nods........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933 4
MK 23 MOD C-3 GYRO: Replacemnet of Cager Ther-
mal Relay (K1301) with an Eletronic Timing Circuit . . . . . . . . 976
MK 27 GYRO: Change in the Horizontal Contact Pres-
sure of Leaf Assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941
MK 27 MOD O GYROCOMPASS: FC-1, Eliminate/
Reduce Beat Frequency Problem Inherent in Some Gyr-
ocompasses -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 030
MK 27 MOD 1 GYROCOMPASS: FC-1, Eliminate/
Reduce Beat Frequency Problem Inherent in Some Gyr-
ocompasses -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 030
MK 38 MOD O AITACK CONSOLES: Check for Re-
placement MK 4 MOD 1 Resolvers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044
MK 38 MOD 1 AITACK CONSOLES: Check for Re-
placement MK 4 MOD 1 Resolvers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044
MK 50 MOD 1A SYNCHRO AMPLIFIER: ACN 1/1 to 4
O924-LP-O37-8O1O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990
MK 53 MOD O AITACK CONSOLE: Check for Re-
placement MK 4 MOD 1 Resolvers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044
MK 53 MOD 1 AITACK CONSOLE: Check for Re-
placement MK 4 MOD 1 Resolvers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044
MK 113/10 FIRE CONTROL SYSTEM: Field Change
Installation Responsibility in SSN Submarines . . . . . . . . . . . . . . . . . . . . 076
MK 117 FIRE CONTROL SYSTEM: Field Change In-
stallation Responsibility in SSN Submarines . . . . . . . . . . . . . . . . . . . . . . . . 076
MK 162 MOD 1 SYNCHRO: Heat Sink the Power
Output Transistor..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 914
MK 11 AIMS IFF: TM Change 1 to 0967-390-8031 --
Avdabflity..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 060
MK MOD SYNCHRO SIGNAL AMPLIFIERS A,E,F:
Shock Hwmd........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 905
MK NC-2 MOD O PLOTTING SYSTEM: Training --
Availabdity.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797
MK NC-2 MOD O PLOITING  SYSTEM: ACN 1/3 to
0324-LP-054-0C03 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 991
MK NC-2 MOD 1 PLO’ITING SYSTEM: Training --
Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797
MK NC-2 MOD 1 PLOTI’ING SYSTEM: FC-1, Estab-
lishment of Sufficient Clearance to Allow the Installation
of the New Design Target Plot Attachment Projector --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803
MK NC-2 MOD 1 PLOTTING SYSTEM: TM, Correc-
tion to 0924-038-501 l.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811
MK NC-2 MOD 1 PLO’ITING SYSTEM: Integrator
Tests -- Use of Electronic Stroboscope to Perform . . . . . . . . . . . . 842 -

MK NC-2 MOD 1 PLO’ITING SYSTEM: ACN 1/5 TO
W24.038.5010... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 980
MK NC-2 MOD 1A PLOITING SYSTEM: Training --
Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797
MK NC-2 MOD 1A PLOTPING SYSTEM: TM, correc-
tion to W2436.2010.....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823
MK NC-2 MOD 1A: Integrator Tests -- Use of Electronic
Stroboscope to Pefiom.........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 842
MK NC-2 MOD 2 PLOTITNG  SYSTEM: TM, Correc-
tion to @24.W2.1~...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811
MK NC-2 MOD 2 PLO’ITING  SYSTEM: FC, Correc-
tion to W2W2.1050...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847
MK NC-2 MOD 2 PLO’ITING SYSTEM: TM, Correc-
tions to W24.W2.1H......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847 &



SEOOO-OO-EIM-1OO
EIB INDEX

L

L

GENERAL
MK NC-2 MOD 2: FC-7, Provide Internal Self-Test and
Calibration and Relocate Subassemblies to Hinged Panels
.- AvailabilitY  ................... """"" """"" """"" ""`"" ""'"" '"""" "" Fc~9""`Relol
MK NC-2 MOD 2 PLO’JTING SYSTEM: ,
~ate power Supply Assembly -- Availability . . . . . . . . . . . . . . . . . . . . . . .
MK NC-2 MOD 2 ASW PLO’lTING SYSTEM: FC-7,
provide Internal Self-Test and Calibration. Relocate SU-
bms~rnbli~s  to Hinged  panels  -- Availability . . . . . . . . . . . . . . . . . . . . .
MK NC-2 MOD 2 ASW PLO’lTING SYSTEM: Correc-
t ion t. TM 0924-W2-1~.......................””””””” . . . . . . . . . . . . . . . . . . . . .

MK NC-2 MOD 2 PLOnING SYSTEM: Test OverlaYs

868

875

887

889

!201

Information ............””.””””””””””” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . “..

‘MK NC-2 MOD 2 ASW PLOnING SYSTEM: ACN 1/ 942~ t. 0924.~2.1~ ...............................................'""'""""`"""'"""

MK NC-2 MOD 2 PLOTTING SYSTEM: ACN 2/1 to
0924-LP-oo2-1~  ...................................."""""`""""""""""""""""""'"""

990

MK NC-2 MOD 2A PLOTTING SYSTEM: TM, Correc-
tion to O924-~2-l~................'"""""""""""""""""""""""""'"""""""""""  . . . . .

811

MK NC-2 MOD 2A PLOnING SYSTEM: TM, Correc- QA7

tion to O924-@2-lO6O.................."""""""""`'"""""""""""""""""""""""""""  . . . . . VT,
MK NC-2 MOD 2A PLOmING  SYSTEM: Field Change
Bul]etin  0924-002.1050” -. ccxTeCtiOll to.................., . . . . . . . . . . .

847

MK NC-2 MOD 2A: FC-7, Provide Internal Self-Test
and Calibration Feature; and Relocate Subassemblies to

868
Hinged Panels  -- Availability  .“”””’”””’””’””””’ ””””””’”””””’””’””””””’”’””’
MK NC-2 MOD 2A PLOTI’ING  SYSTEM: FC-9, Relo-
cate power SUPPIY Assembly -- Availability . . . . . . . . . . . . . . . . . . . . 875

MK NC-2 MOD 2A PLOITING  SYSTEM: FC-7, Pro-
vide Internal Self-Test and Calibration. Relocate Subas-
~emblles t. Hinged panels .- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887

MK NC-2 MOD 2A ASW POLnING SYSTEM: FC-10>
Relocation of Bearing Module Potentiometer . . . . . . . . . . . . . . . . . . .
MK XII AIMS IFF: Information Concerning Mai~te-
nance Aids and Correction of Maintenance SlrPPort Klt . . .
MK XII AIMS IFF: Operational Logistic Support Sum-, .
mary (OLSS) for Shipboard Manual, Revised Edltlon  --

. .
Avai]abl1ltY................."""""""'""":"""""""""""""""""

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MK XII AIMS IFF: CorrectIon to TM 0967 -Lp-390-803°
MK XII AIMS IFF: News Letter  #6 --Availability ---”
MK XII AIMS IFF: Chg 1 0967 -390-8W1 -- Availability..
MK y--1 AIMS 1~: VSWR check....................:......,..:.....

MK xII AIMS IFF: News Letter Seven -- AvadabdltY-...
MK XII AIMS IFF: Interface with AN/SpS-10() . . . . . . . . . . . .
MK XII AIMS IFF: ET NEC’S and Training . . . . . . . . . . . . . . . . . . . .
MK XII AIMS IFF: Interface Improvement Program . . . . . . .
MK XII AIMS IFF: Use of Mode 4 Codes . . . . . . . . . . . . . . . . . . . . . . . . . 939
MK x11 AIMS IFF: TM 0967-390-8030, 81343, and 0969- 943
~58-~060 -. Availability ..........................:...:....................."

MK XII AIMS IFF: Operational Loglstlc Support Sum- OQ?

945

006

010
018
031
062
062
065
068
852

. 894

.
mary .- Availablhty  .................1 ..................:..... `""""""'""""""'I"""" 7u-

MK XII AIMS IF’F: InformatlOn  Concerning ConnectIon
of Mode Enable Lines thru NTDS Switchboards............”. 989
MK.260/u:  pressurizing Kit for Dry-Nitrogen Filled  906
Electronic Units .............................................."""""""""`""""""""""" 906
MK-260/U: Correction to EIB 710. ”:””::”...””””””””’”””””””’””
MK.859/GRC: Revised TM’s -- AvadabdltY  ............; . . . . . . . 066
MK-859/GRC: M e m o r a n d um  ‘rinting  C o r r e c t’ o n  ‘ -  . . .

MO
M
9o
M
7O
M
4l
M
7ol
M
8O
M
M
t
M
t
M
a

M
a
M
M
M

Availability ............”.’”””’””:”””””””””’”:””
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Uuo

MODEL 28 TTY: Removal or Remstallation at Sites
Having Urgent Traftlc Detector -- Information . . . . . . . . . . . . . . . . 018
MODEL 28 TN: TM Availabilities for System Equip-
ments..............................................""""""  . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . 020
ORIGINAL
DEL 28 TN: Cancellation of Field Changes . . . . . . . . . . . . . . 033
ODEL 28 TN: Correction to Field Change 0967 -059-
7o.........................."""""""""":""`"""""""'"":""""""""

033. . . . . . . . . . . . . . . . . . . . . . . . . . . .

ODEL 28 TN: CorrectIon to Field Change 0967-105 - mza

2O.............................'""""":""'""'"""""":;"''"''"''"'""""""""""'""' ‘“’””’””””””  “aJ
ODEL 28 TI’Y: CorrectIon to Field Change 0967-1o9- 033
2O.............................."""""':"""""""'""""":""'"`"""""""""""""`"""'""  ““””””””””””
ODEL 28 TN: CorrectIon to Field Change 0967-173- 033
o...........................'"""`"""""""""""""""""":"""""""'""""`"""""""""""" “’””””’””’””
ODEL 28 TN: Correction to Field Change 0967 -173- n?l
5O............................:""""";":"""""""""""""`""""""

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ODEL 28 TTY: AvadablhtY  and Support Information . . .
ODEL 28 TTY KEYBOARD: Change 1, 0967-616-7021,
. TM VOI 2 (KTR)/(ROTR)  -- Availability ...................;..
ODEL 28 TTY: Change 1, 0967-615-3011. to Transmit-

er Distributor TM .- Availability .....................................:""
ODEL 28 nY: TM, Change 2, 0967 -616-7022-- Avall-

UJJ

050

070

070

. .
b,hty  .....................................................""""""""""""`""  ..-... -....:..

v . .

ODEL 28 TN: TM, Change 2, 0967 -613-5012-- Avall- (luA. .
bdlty ..........................:..,.........”.”””””” . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . u.~

ODEL 28 TTY: Maintenance Parts Kit -- Availability . . . 901
ODEL 32 TN: Availability and Support Information- 050
ODEL 33 ~: Availability and Support . . . . . . . . . . . . . . . . . . . . . . . . 050

MODEL 35 TTY: Availability and Support . . . . . . . . . . . . . . . . . . . . . . . . 050
MODEL 61A1B NARDA: Failure of 68 V Zener in 136 096
Power SuPPIY ......... ”””””””””;”””””””””

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7~v

MODEL 80F-15 FLUKE: Potential Shock  Hazard Using n7L,,.
Voltage Dlwdmg Probe..............................""""""":"""""""""""""""" 71U

MODEL 132 RADIAC COMPUTER: Standardized Input 902
Cable -- Availability ........ ".""" ".."""""'""""""`"""""""""""'""'""'""""""'""""""
MODEL 154C KAY ELEmRONICs:  Rear Panel Switch
Damage.............................""""""""""""""""`"""""""""""""

. . . . . . . . . . . . . . . . . . . . 979

MODEL 160 HEWLE~-PACKARD:  Exposed Cooling Ql_17

Fan -- Hazard .................................""""""""""""F'c~1""""'w~ring “-,
M O D E L  1 6 6 A  HEWLE~-PACKARD:  ,
Change to Auxiliary Horizontal Plug-in Units to Facili- 0<1

tate Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . O-J,

MODEL 170 HEWLE~-pACKARD:  Exposed Cooling
Fan -. Hazard ......................,.........""""""`""""""'"""""""""""""""""`"""""

807

MODEL 205 AG HEWLE~-pACKARD  SIGNAL GEN.
ERATOR AuDIO: TM Supersedure Notice . . . . . . . . . . . . . . . . . . . . . . . 009
MODEL 0260 SIMPSON: Protective Shield . . . . . . . . . . . . . . . . . . . . . 069
MODEL 302C BALLANTINE: Correction to TM 0969-
2ti-8Ol0.........................`"""""":"""""""""""`""""""""""""`"""""" . . . . . . . . . . . .

952

MODEL 310 DRANETZ:  Rewsed TM 0969-161 -1810--
AvailabllltY............,...""""""""""`"""""`""""""'""""""

OLA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MODEL 319 ALDEN FACSIMILE RECORDER: FC-1,
Manual Start/Stop Switch Addition to Front Panel . . . . . . . . . .
MODEL 41OB HEWLE~-PACKARD:  Substitute Tube...
MODEL 460B, 460B-15 GENERAL MICROWAVE:...——
Calibration Maintenance Note...............................""."""""""""""""
MODEL 0476 GENERAL MICROWAVE CORP: Mod
Kit -- Availability ........................................""""""""""""""""""""'""'""
MODEL 5oo/53A HEWLETT-PACKARD: Incorrectly
Wired Convenience Outlets..........................,.""""""""""""""";""""""
MODEL 535 TEKTRONIX: Removal of Unauthorized

879
937

020

045

898

Q(3A

Mod...............,.............""""""""""'"""""""""""""""'
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . o7-r

MODEL 545 TEKTRONIX: Removal of Unauthorized
Mod......................................"""""""""""""""""'"""""""""""  . . . . . . . . . . . . .

894

M O D E L  618C/620B HEWLE~-pACKARD:  K1ystron  880
Replacernent..................................."""""""""""""""""  . . . . . . . . . . . . . . . . . . . . .

MODEL o618C/620B SHF HEWLE~ PACKARD: Cor-
rection t. TM 0969.102.7010. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881
A-51



GENERAL SEOOO-OO-EIM-1OO EIB INDEX

d

d

L

d

MODEL 760A FLUKE: Calibration PCB Mod Kit.. . . . . . . . . . . 863
MODEL 8030 FLUKE: Resistor Matched Pairs . . . . . . . . . . . . . . . . . 918
MODEL 893A FLUKE: Resistor Matched Pairs . . . . . . . . . . . . . . . . . 918
MODEL 893A/893AR FLUKE: Correction to Instmction
Manual dtd May 69... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938
MODEL 895A FLUKE: Resistor Matched Pairs . . . . . . . . . . . . . . . . . 918
MODEL 895A FLUKE: Correction to Commercial
Manual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 979
MODEL 896A FLUKE: Correction to Commercial
Manual.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 979
MODEL 1520A KAY ELEMETRICS: Rotary Bandwitch
Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 967
MODEL 1531-AB GENERAL RADIO: Safety Hazard --
Range Switch Knob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903
MODEL 1840 UNIVAC: Tape Speed Adjustment Proce-
dare........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 976
MODEL 1840 UNIVAC: Reel Drive Null Adjustment
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 977
MODEL 1840 UNIVAC: Vacuum Chamber Sensor Lamp
Replacement Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 978
MODEL 1863, 1864 GENRAD: Potential Shock Hazard... 027
MODEL 1920 ANDREW AUTOMATIC DEHYDRA-
TORS: PMS Required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 066
MODEL 2000 DIGITECH: Damage and Misalignment to
Connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 964
MODEL 2100 DIGITECH: Damage and Misalignment to
Connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 964
MODEL 260 SIMPSON: Protective Shield . . . . . . . . . . . . . . . . . . . . . . . . 069
MODEL 260 SIMPSON: Meter Movement Protection
Kit -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 942
MODEL 2600 DIGITECH: Damage and Misalignment to
Connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 964
MODEL 28 KTR/ROTR: TM, Change 1, 0967-616-7012
-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 087
MODEL 28 TN: Change 1 to 0967-613-5010 . . . . . . . . . . . . . . . . . . . . . 054
MODEL 28 TN: TM, Change 1 to 0967-616-7010 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 075
MODEL 3172B CONVERTER: FC-1, Wiring Change to
Light Indicators, used with SINS MK 3 MOD 7 Model
4580A Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 021
MODEL 4017C/1: Calibration and Meter Zero Problems. 056
MODEL 4017C1: TM, Change 1, 0967-616-2011 -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 088
MODEL 4210 ITY: Availability and Support . . . . . . . . . . . . . . . . . . . . . 050
MODEL 4345D 5KW STATIC INVERTER: Conversion
to 4345E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 013
MODEL 4345D 5KW STATIC INVERTER: Safety, Re-
moving Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 075
MODEL 4345D VARO 5KW: Correction to TM 0962-
081.9010....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911
MODEL 4345D/E VARO 5KW: Top and Bottom Ex-
posed -- Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 069
MODEL 4345E 5KW STATIC INVERTER: Safety,
Remove Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 075
MODEL 4580A POWER SUPPLY: ACN 1/1 to 0962-
082-8010 (MK 3 MOD 7 SINS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 021
MODEL 4580A POWER SUPPLY: FC-1 to Model
3172B.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 021
MODEL 502-120-G3: Incorrect Coupler/Detector Desig-
nation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 069
MODEL 5243L HEWLE’IT-PACKARD: Multiple Read-
ings on Nixie Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
ORIGINAL A-52
MODEL 5245L HEWLE’IT-PACKARD: Multiple Read-
ings on Nixie Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
MODEL 5245L HEWLE’IT-PACKARK: Fan Replace-
ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 976
MODEL 53280 HEWLE’IT-PACKARD: Revision to 0P-
eration and Service Manual -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . 037
MODEL 5400B SANDERS: Dislpay Meter (Ml) -- Info
Concerning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 013
MODEL 8000A FLUKE: IC Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . 008
MODEL 8000A FLUKE: Fuse F2 Problem . . . . . . . . . . . . . . . . . . . . . . . . . 962
MODEL 8300A FLUKE: Technique for Troubleshooting
Digital Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 012
MODEL 8300A FLUKE: Failure of Millivolt Ohms Cir-
cuitry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 893
MODEL 8600A FLUKE: Replacing CMOS Chips With
PMOS Chips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 034
MODEL 8800A FLUKE: Replacing CMOS With PMOS
Chips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 034
MODEL 8800A/AA FLUKE: Battery Corrosion . . . . . . . . . . . . . . . . 921
MODEL B-2500-RF POW-R-SAFE: Safety Tester for
Portable Electrical Tools/Appliances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 974
MODEL BRPE TTY: Availability and Support . . . . . . . . . . . . . . . . . . 050
MODEL CHK 1804-6 HEWLETT-PACKARD: FC-1,
Change Wiring to Auliliary  Horizontal Plug-in Units to
Facilitate Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851
MODEL DRPE ‘ITY: Availability and Support . . . . . . . . . . . . . . . . . 050
MODEL E-140N COUNT RATE METER: Change 3 to
0969.163.@10... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 068
MODEL GA-2T0 NMC: Change 1 to 0967-623-1010 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 048
MODEL HOZ-166A HEWLE’IT’-PACKARD: FC-1,
Wiring Change to Auxiliary Horizontal Plug-in Units to
Facilitate Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851
MODEL HP-03-8553, HEWLE’IT-PACKARD: Replace
Mixer Diodes in RF Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 859
MODEL HP-E30-8553, HEWLE’IT-PACKARD: Replace
Input Mixer Diodes in RF Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 859
MODEL VOLTMETERS/OSCILLATORS: Potential
Shock Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 958
MODEL WV-98C RCA: Failure of C-7 and R-31 . . . . . . . . . . . . . . . 975
MT-500 MOTOROLA HANDIE-TALKIE: Refresher
Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 062
MT-3574(XN-l)/USQ-20(V): FC-3, Provide Connector
Caps -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856
MT-3574(XN-2VUSQ-20(V): FC-3, Prove Connector
Caps -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856
MT-3574/USQ-20(V): FC-3, Replace the OA Switch S32
with Type having Less Bounce -- Availability . . . . . . . . . . . . . . . . . . . . 796
MT-3574/USQ-20(V): Jumper Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800
MT-3574/USQ-20(V): FC-3, Replace the OA Switch
with one Having Less Bounce -- Availability . . . . . . . . . . . . . . . . . . . . . . 809
MT.3574/lJSQ.20(V): FC-4, Provide Connector Caps --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856
MT-3574A/USQ-20(Vk FC-3, Replace OA Switch S32
with Type having Less Bounce -- Availability . . . . . . . . . . . . . . . . . . . . 796
MT-3574A/USQ-20(V): Jumper Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800
MT-3574A/USQ-20(V): FC-3, Replace OA Switch with
One Having Less Bounce -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809
MT-3574A/USQ.20(V): FC-4, Provide Connector CapS --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856
MT-3574B/USQ-20(V): FC-1, Provide AC Reference
Load for MK 76 MWCS -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
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~.sSTdBflSQ.Z~):  Jumper Cable......., . . . . . . . . . . . . . . . . . . . . . . . . 800
MT.3574JyUSQ-20W): FC-2, Provide Connector Caps --
Availability . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856

MT.3574B/USQ-20(V): FC-3, New Relay Contact for K-
................................'""""""""""""""`""  90813 _ Availability

~.3574B/TJSQ-20(V):  FC-1, Correction to EIB 798.. . . . . . 970
MT-4258~YK:  FC-1, Provide Additional Switch Loca- ,.. ,,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ?~utions -- Availability ..........,,...........:......
MT-4281AATN-52: Gear BOX 011 ”...”.”””.”.””..””””””””” ~~~
MT-4667/U: AIMS IFF TSEC Mount Assembly . . . . . . . . . . . . . .
MU-SS8/UYK-7(W: FC-1, Incorporation of AN~YK-
7(V) ECP 0277 -- Availability . . . . . . . . . . . . . . . .

969. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MU-591/UYK-3~): Correction to TM 0967-438-5010 . . . . . . 875
MU.591~K-3(V): Troubleshooting/Training Aid.. ....-. - 910
Mu-592/UYK-3(V): Correction to 0967 -438-5010”.””.” 875
MU-605~A~V): FC-5, Provide Model IV Interface
~d Imporve Cabinet Cooling -- Availability . . . . . . . . . . . . . . . . . . . . . . 034
MU.605/UYA-4(V): Utilization and Fabrication of Emer- n,<
gency Bypass Cables . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . UJJ
MU.605/UYA-4@’): FC-7, Improve Regulation of 390034
Power Supply ...............................:................"Loss protec-

. . . . . . . . . . . . . . . . 036

MU.605/UYA-4(V): FC-6, Provide Power
.

tion -- Availabdlty .............................................""""""""""""""""""""
067

MU.60SAJYA-4(V): FC-1, Prevent CRT Damage When
RMU Power is OFF . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924

Mu-605/uYA-4W:  FC-2~ RMU p o w e r  c o n n e c t o r  ..O
Change -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . YJO

MU-61J5AJYA-4(V): FC-3, Prevent Simultaneous Energiz-
ing of Power Supplies . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 949

MU.605~A.MV):  FC.4,  pulse Width Change . . . . . . . . . . . . . . . . . 949
MULTISPEED REPEATER: Extender Cables -- Avail- AA.. .
abthty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Wo

MULTISPEED REPEATER: Test Set Adapter -- Avail-
ability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

008

MX.1545/USM.37: Incorrect Length of Screws . . . . . . . . . . . . . . . . . 869
MX.1627/URN-3: Shock Hazard when Power Switch in
oFF ..............................................................................."+:."" 854
MX-1627WRN-3: FC-8, Remove RF SuppressIon ,,. fl
Screens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . YJY
Mx.162TAflRN-3:  FC-18,  Additional Information . . . . . . . . . . . 914
MX-1986A/SRC:  FC-1, Common Antenna and Local - - -
On/Off Switch -- Availability ...................................."""""""'""" U-7X
MX-1986A/sRc: Correction to TM 0967 -069-1010 . . . . . . . . . . . . 933
MX-2229/GRA-34: Shock Hazard when Power Switch is “e.
OFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 034

MX.2229/GRA.34: Fc-7, Remove RF Suppression ~<o
Screens.....................................:............"""""""'""""""  . . . . . . . . . . . . . ..7J7

Mx.3078/USh’i-105A:  FC-1, Wmmg Change to Auxdlary
Horizontal Plug-in Units to Facilitate Calibration . . . . . . . . . . . . . . 851
MX.3195(V)/USQ-20(V): FSN for Key Caps and Installa- ~==
tion Tool.....................................””.””” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533

MX-4845A/SRA-34: FC-1, Provide Entrance for Extemal
28V Source -- Available................................””. . . . . . . . . . . . . . . . . . . . . 910

MX-@45A/SRA-34(V): TM, Correction to 0967 -304-31~, O*C
and 31 10.. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OIU
Mx-4345A/sRA.34(V):  FC-2, Correction to . . . . . . . . . . . . . . . . . . . . . . . 905

MX-4845A/SRA-~V):  FC-2, Provides SPDT Center-off -,. .
Switch -- Availability ..................:................................"".."""""" YUO
MX-4847B/sRA -34: FC-1, Prowde Entrance for External
28V Source -- Availability ................................"'"""""""""'""""" 91O
MX-4347B/SRA-34(V): TM, Correction to 0967-304-3090, ~,<
3070, and 3O8O.......................................""""""`""""'"""""""`""""""""  0,0
ORIGINAL
MX.8010~A-7(V): Supplement to 0967 -Lp-59@2040---  010
MX.8054AJYA-W):  FC-1, Correct wiring Error to HF
Drvier and Addition of HV to Test Panel -- Availability.. 816
MX.80SS/UYA-4W):  FC-2, Modification Test Set Adapt-
er Kit Update -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 024
MX.8406~SQ-20(V):  TM, 0967 -478-0010-- Availability.. 850
Mx.843t)/uRc.9:  Corrections to TM 0967-871 -5250 . . . . . . . . . 950
MX.8588/UYA-4(V): FC-2, Modification Test Set Adapt-
er Kit Update -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 024

MX-8588/UyA-~v’):  FC-1, Correct Wiring Error to HF
Driver and Addition of HV to Test Panel -- Availability.. 816
MX-8757/UPX: FC-1, Mod to Power Supply . . . . . . . . . . . . . . . . . . . . 882
MX-8757/UPX: Correction to TM 0967-426-5010”’””””””””””” 882
MX-8758~PX: FC-1, Mod to Power Supply . . . . . . . . . . . . . . . . . . . . . 878
MX-8758/UPX: Correction to TM 0967 -426-W10”-”””””””””””  878
Mx-8758/UPX:  Correction to TM 0967 -426-~20..”””””””””” 901
MX-9407/URC-9:  Test Adaptor -- Availability . . . . . . . . . . . . . . . . . . . 859
Mx-9s57/SR: FC-L Change OpR/STBYfluNE  Switch 079
Mx-9767/uYA-4(V):  FC-L T e s t  Set A d a p t er  ‘ o d  ‘ -  ~,q
Availability .............................""."""".""""""`"" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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MX-9898/BPQ: Installed by FC-I to AS-3327/BLR, In-
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NAVAL INTELLIGENCE PROCESSING SYS~M:
(NIPS) -- Information Concerning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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OS-198/SRN-12: NSN Change for CRT 4QP7........... . . . . . . . .
OU-83/UYK: Synchro Power Amplifier Redesigned and
Replaced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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OU-83/UYK: Correction to EIB 958 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-83/UYK: Removal of PCB’S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-83flYK:  Correction to APL 62714202 and 62714204
OU-83/UYK: Correction to TM 0967-483 -7020 . . . . . . . . . . . . . . . . . .
OU-83AJYK: Digital-to-Synchro Circuits out of Toler-
ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-8WUYK: Correction to EIB 958 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-83/UYK: Operation as a Single Frame in Case of
Power Supply Failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(VYUYA-4(V): FC-18, CEG 5.75 Preload and
Meter Gntefing....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(V)AJYA-4W): FC-16, Addition of CV-3189 RAC
-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(V)AJYA-4W): FC-22, Improve Regulation of
39C034 Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU.91(V)/UYA-4W):  FC-21, Addition of Safety Ground
Straps -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU.91(V)/UYA-4(V): FC-17, Modify Theta Function
Card 1535828 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(VMUYA-4(V):  FC-15, Addition of CV-3617/
UYA-4(V)SAC -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(V)AJYA-4(V): FC-5, Symbol Flash Modification --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(V)/UYA-4(V): FC-6, Width Change and Address
Stacking -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(VVUYA-4W): FC-2, TACWTADS  Hardware
Change -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(VVUYA-4(V): FC-12, Add E3 Groundstrap for
System Ground Return -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(V)AJYA-4W): FC-14, Reduce Power Supply
Overvoltage Sensitivity -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(VYUYA-4(V): FC-8, Additional Card Capability --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(V)AJYA-4(V): FC-11, CPA/SYM GEN Clock
Synchronization -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-91(VVUYA-4W): FC-7, Reimplement MSB of Digital
Theta -- Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OU-102(VYUYK: Overheating During PUS.. . . . . . . . . . . . . . . . . . . . . .
OU-102(VYUYK: FC-1, Circuit Breaker Mod -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PJ047 PLUG: Shock Hazard Condition for Teletype
Patch Cords. Info to EIB 006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PNEUMATIC TUBE SYSTEM: New Document Carriers
for Two and One-Half Inch System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3’ HIGH PRESSURE PNEUMATIC TUBE SYSTEM:
Latch Lever Deforming -- Prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
POLARAD SIGNAL GENERATORS: Square Wave
Output Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-2222/WRT: Modify K201 to Replace K203 . . . . . . . . . . . . . . . . . .
PP-3221/SRC-22(V): FC-1, Improvement Mod -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3495A/UG: Stable DC Output and Reliable Operation
PP-3495A/UG: Equipment Grounding -- Safety Hazard
PP-3495AAJG: TM, Correction to 0967 -425 -1010 . . . . . . . . . . . . . .
PP-3495B/UG: Interchangeability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3495C/UG: Interchangeability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3817/UR: Replacement of HV Rectifier Stacks -- FC-
7 to ANflRT.23(V)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3916/UR: Information Concerning Transformer
2A2T1/T2 (ANflRT.230(V)) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3916/UR: Electrical Shock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3916/UR: Replacement of HV Rectifier Stacks -- FC-
7 to ANflRT.23(V)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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PP-3916/UR: Improve Filter Action by Using Filter Ad-
hesive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3916/UR: Diode Stack -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3916A/UR: Diode Stack -- Availability . . . . . . . . . . . . . . . . . . . . . . . . .
PP-3917AJR: Cooling of -- FC-12 to ANAJRT-23(V)
PP-3917/UR: FC-10 to AN/URT-23 -- Applicable to . . . . . . .
PP-39170/UR: Diode Stack -- Availability . . . . . . .
PP-3917/UR: FC-12, Correction to EIB 887.. . . . . . . . . . . . . . . . . . . . . .
PP-4276(BYPD: FC-2, Mod to Ground Circuit . . . . . . . . . . . . . . . . . .
PP-4796/FSH-5: Change in Value of Fuse -- FC-1 AN/
FSH-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-4796/FSH-5: FC-1, Correction to EIB 854.. . . . . . . . . . . . . . . . . .
PP-4995/UG: FC-1, Provides a Visual Indication in the
Event that Fuse F-2 Blows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PP-4995AJG: TM, Correction to 0967-871 -3600 . . . . . . . . . . . . . . . . .
PP-6067AI’RT: Modified by FC-6 to AN/FRT-83 and 84:
Replacement of Bridge Rectifiers -- Availability . . . . . . . . . . . . . . . .
PP-60990/APX: Connectors have no Strain Relief . . . . . . . . . . . .
PP-6099/APX-72: TM, Correction to 0967-297-9010 . . . . . . . . . .
PP-6528/FLR-llA(V): TM, Correction to 0967-381 -3010..
PP-7014/G: Change 1 to 0967-455 -7010-- Availability .
PP-7100/SQS.53:  ACN 1/1 to O967-LP-539-9O1O . . . . . . . . . . . . . .
PP-7100/SQS-53: Input EMI Filter, Capacitor Failures .
PP-7126/SMQ-10: Overcurrent Monitoring . . . . . . . . . . . . . . . . . . . . . . . .
PP-7339/SRC: FC-1, To OA-8890/SRC Correcting
Wiring Error in PP-7339/SRC -- Availability . . . . . . . . . . . . . . . . . . . . .
PRECISION RANGE AND BEARING UNITS: Techni-
cal Assistance -- Availability . . . . . .
PT-490/UYA-4(V): Possible Damage to Supply Voltage
Wires during RemovaVReplacement . . . . . .
PT-490A/UYA-4(V): Possible Damage to Supply Voltage
Wires during RemovaVReplacement . . . . . .
PT-490A/UYA-4(V): FC-1, Reflection Plotter dust Seal --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PT-512/P: ACN 1/1 to 0924-LP-038-301 O.... . . . . . . . . . . . . . . . . . . . . . . .
PT-512/S: Proposed Field Change, Operational Hint,
Training, and TM -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PT.512/S: Correction to TM 0924-038-3010 . . . . . . . . . . . . . . . . . . . . . . . .
PT-512/S: FC-1, Minimize Component Derating -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PT-512/S: Correction to TM 0924-038-3010 . . . . . . . . . . . . . . . . . . . . . . . .
PT-512/S: FC-2, Insulation of the Projector  Lamp . . . . . . . . . . . .
PU-491/USQ-20(V): TM, Correction to O967-325-2O1O......
PU-655/U: Effective TM’s and Publication Numbers . . . . . . . .
PU-655/U: TM 0967-303 -8910-- Availability . . . . . . . . . . . . . . . . . . . . . .
PU-655/U: Correction to TM 0967-303-8910 . . . . . . . . . . . . . . . . . . . . . .
PU-655/U: ACN 1/1 to 0967-303 -8910 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PX-5007-1-2 UNIVAC: TM, Correction to 0967-317-3010.
R-24WUSQ-20(V): Magnetic Tape -- Availability . . . . . . . . . . . . . . .
R-390/URR: Longer Lived Panel Lamps . . . . . . . . . . . . . . . . . . . . . . . . . . . .
R-390/URR: Correction to EIB 856.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
R-39(WIJRR:  Correction to EIB 856 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
R-390A/URR: FC-4 and 5, Correction to Bulletin 0967-
063.21W........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
R-390A/URR: TM, Correction to 0967-063 -2010 . . . . . . . . . . . . . . . .
R-390A/URR: TM, Correction to 0967-063 -2010 . . . . . . . . . . . . . . . .
R-390A/URR: TM, Correction to 0967-063 -2010 . . . . . . . . . . . . . . . .
R-390A/URR: TM, Correction to 0967-063 -2010 . . . . . . . . . . . . . . . .
R-390A/URR: TM, Correction to 0967-063 -2010 . . . . . . . . . . . . . . . .
R-390A/URR: Alignment of the 1st Variable IF . . .
R-390A/URR: TM, Correction to 0967 -063 -2010 . . . . . . . . . . . . . . . .
R-390A/URR: Correction to TM 0967-063 -2010 . . . . . . . . . . . . . . . . .
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~-390AWRR: Correctiorr  to TM w67-063-2010......,.  ”.”” 855
R-390A/URR:  correction to TM @67-063-2010......””””””” 863

Sol

R-390~RR: correction  to EIB 854
869 R.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Am

R.390AAJRR: FC-4, Installation of Diode  Load Test 876 R.1
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R-390~RR:  FC-4, Correction  to

Corn887. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
R.390AAJRR:  Failures and Replacement  of V603  and
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V604 AF Amplifier  Tubes
895 R-

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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899
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R-
911 R
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R.8390/FLR-2: MSB, Correction to 0967-994-7030.......”””” 803 R
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R.1051~RR:  FC.5, Improved Antenna OverlOad pro- 818 R
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R.1051/URR: FC-7, Improve RehabllltY of LOW Voltage 826
R
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R

R.1051/uRR:  FC-6, Improved Reliability of the Audio 827
R
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835
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R

R.10510/URR:  MRC supplemental  1nfo~atlon..........””””” f350 R
R.1051/URR:  Correction to Change T-7 0967-970-9010.””  854 R
R-1051WRR:  FC-5,  1nforrnatiOIl  Concerning  . . . . . . . . . . . . . . . . . . . . . ~~~ R
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State Translator Synthesizer.............”.

093. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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id State Translator  Synthesizer
093. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

051D/URR: FC-1, Improved RelaibilitY  of the Audio
plifier  Q9 and Q1(I .- Availability ........................ ””””and 827

051D~RR:  Improperly Mounted  H~dware
pOnentS  ... ... ... ... ... ... ... ... .""" """""""""""""""""""""""""""""""""""""""'"""""""""

847
05~DflRR:  Improper Mounting of A2Q1....................” 849
1051DAJRR: FC-2!  provide ‘rent ‘anel cOntrO1  ‘or 885
dio Remote  Line Level . . Availability ........................:””
1051EAJRR: vernier FrequencY  Adjustments  for Solld
ate Translator  S~theSizem.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 093

051EAJRR:  1@~lation procedure ””””.”.”””.””””””””””””””””””””
847

1052~R:  MSB Correction 0967-970-W””””””””””’”””” ~~
-1053~R: MSBt  Correction to o967-970-W””””””””””””’””
-1230~R:  Corrections to TM 0967 -Lp-046-3010 . . . . . . . . . . 026
-1230~R: correction to TM 0967 -W6-3010 ---”””””””””” ~~~
-1230~R: Correction to TM ‘S94581(A)  ““.”””””.”””””””
-1230/FLR: Correctio n to TM ‘67w6-3010 -“.”””””””””’””  ~~~
-1230~R: Correction to TM ‘67-W6-3010  ““””””””””””””””””
-1231~R: Correction to TM o967-Lp-W6-3010 ”””””””””””” ~~~
-1231~R: Correctio n to TM 0967 -W6-3010 -“”””””””””””’”””
-123~~R: Correction to TM NS94581(A) . . . . . . . . . . . . . . . . . . . . . ~~~

-1231@R: Correction to TM 0967 -W6-3010 .“.”’”””””””””””””
-123VFLR: Correction to TM o967-W6-3010 --”.””””””””””  ~~~
-1279flRR: Corrections to TM 0967-2~-@10.......””.”””””
-12790AJRR:  TM, Correction  to @67-280-@lo”””””””””””” ~~~
-1279A~RR:  Correction  to TM 0967-280-@10........””””””
-1279C~RR:  Correction  to TM @67-28&@ 10”””.””””””””””” ~~~
.1442~LR-6(~: correction  to TM 0967 -207-3160. --”
.1694fi:  Eliminate  CornPromising  ‘manations  ““”””””””””””’””  9W

R.1738~R:  Fe-l, Marking of A5 IF Module . . . . . . . . . . . . . . . . . . . 943
R.1738~R:  Fe-2, correct Receiver cooling  . . . . . . . . . . . . . . . . . 982
R-1842~SC-5~:  FC-lJ Modification ‘f ‘M crystal 973
Offsets -- Availability """". """"""""""""""""""""""""""""""""`"'"""""""""""""" 035R-1903~R:  pCB Checkout ...........................................fo~
R-~903~R:  Checkout  ~d Alignrnellt  Procedures
DD-963  and 993 Class Ships. . .........................,.......””””””””””””””

068

R-1939~LR-8(~:  Fe-l) Add Attenuator ‘n ‘F 1n@ 084
Lines -- Availability."" ."""" """"" """""""""'"""""""""""""""""""~""""""""""""""""""
R.1940mLR-8(~: Fe-l’ Add Attenuators m the IW

084Input  Lines -. Availability  ..................................ln...the”””RF
R.1941mLR-8(vk  FC-1, Add Attenuators
Input Lines -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 084

R-1942~LR-8(V):  FC-1~  Add Attenuators  ‘n  ‘ h e  ‘F 084Input  Lines -. Availability  ................................~n..~he”””RF
R.1943/WLR-8(VJ:  FC-1, Add Attenuators
Input Lines -- Availability . . . . . . . .................................””””””””””””” 084

R-1944~LR-8(~:  Fe-l !  Add Attenuators  ‘n ‘F 1nPut 084
Lines -- Availability"".. """"" ."""" """"""""""""""""""""""""""~"""""""""""'""""""""
R.1945~LR-8Nk  FC-1, Add Attenuators  m RF Input
Lines -- Availability ..............””””””””””””””””””’”

084. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
RD.219~:  FC-2,  convert the 219A into  a 219B ‘- 815
AvailabllltY.............””””’”””””””T”””””””’”  .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

RD-219~: FC-2t  Correction to ‘lB 815 ””””””””’””””””””””””””””” 825
RD.219A/u:  FC.2, Correction and comments  ‘0 ‘lB 841
815..........................”””””””””””” . ................................."""""""""""'`"""
RD-219AAJ:  Shock Hazard when Serviced Outside Their
Enclosures with AC Power On . . . . . . . . . . . . . . . . . .

850. . . . . . . . . . . . . . . . . . . . . . . . . .

RD.219A/U: Corrected Text and Hardware -- Availabil-
51 ity................................................"""" ~~

RD.219Bfl: Correction and Comments to EIB 815.. . . . . . . . .
RD.219B/U: Safety Hazard when Serviced  Outside  their
Enclosure  with AC Power On

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850
A-61
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RD-231/USQ-20(V): FC-3, Replacement of Ferranti
Reader with Digitronics Reader -- Availability . . . . . . . . . . . . . . . . . . 041
RD-2WUSQ-20(V):  FC-3, Replacement of Ferranti
Reader with Digitronics Reader -- Availability . . . . . . . . . . . . . . . . . . 877
RD-231/USQ-20(V): FC-4, Ground 1/0 Jacks -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
RD-23LWIJSQ-20(V): Method to Tighten Ready/Load
Switch Handle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860
RD-231A/USQ-20(V): FC-1, Ground 1/0 Jacks -- Avail-
ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
RD-24WUSQ-20(V): TM, Correction to 0967-221 -7010 . . . . . . 794
RD-24WUSQ-20(V): Recrown/Overhaul Turn-in -- Infor-
mation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
RD-24VUSQ-20(V): Installing or Removing Tape Trans-
pofi........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 806
RD-24VUSQ-20(V): Replacement Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820
RD-24WIJSQ-20(V): FC-9, Prevent Cover Doors from
Freely Swinging -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863
RD-24VUSQ-20(V): TM, Correction to 0967-552 -2010 . . . . . . 896
RD-24WUSQ-20(V): Correction to TM 0967-552-2010 . . . . . . . 900
RD-24WUSQ-20(V): Correction to TM 0967-552-2020 . . . . . . . 913
RD-24WUSQ-20(V): Correction to TM 0967-552-2020 . . . . . . . 925
RD-24WUSQ-20(V): FC-10, Fast Replacement of a Failed
EOT/BOT Lamp -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937
RD-243AJSQ-20(V): ACN 1/2 to 0967 -552 -2010 . . . . . . . . . . . . . . . . 977
RD-249(V)/UYK: FC-17, Remove Shock Hazards . . . . . . . . . . . . . 991
RD-26MJSQ-34: Recrown/Overhaul Turn-in -- Informa-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
RD-26VUSQ-34: Installing or Removing Tape Transport 806
RD-261/WSQ-34(V): FC-2, Fast Replacement of Failed
EOT/BOT Lamp -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 937
RD-269/lJ: Safety Hazard when Serviced Outside their
Enclosures with AC Power On . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850
RD-270(WUYK: Erase Heads -- Information . . . . . . . . . . . . . . . . . . . . . 794
RD-270(WUYK: Recrown/Overhaul Turn-in -- Informa-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
RD-270(V)/UYK: Replacement Frequency and Life Ex-
pectancy of Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
RD-270(VYUYK: Installing or Removing Tape Transport 806
RD-270(V)/UYK: FC-4, Removal of Reel Brake Assem-
bay............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818
RD-270(V)/UYK: TM, Correction to 0967-059-5020 . . . . . . . . . . 818
RD-270(VMUYK: TM, Correction to 0967 -317-2030 . . . . . . . . . . 829
RD-270(VYUYK: FC-5, Correct a Marginal Start and
EOR Condition, Disable Time Delay Under Certain
Write Conditions, and Eliminate Erroneous Parity Bits
when Writing XIRG’S without Data -- Availability . . . . . . . . . . . 836
RD-270(WUYK:  FC-6, Eliminate Erroneous Parity Bits
when Writing XIRG’S Without Data -- Availability . . . . . . . . . . 839
RD-270(WUYK: Procedure for Checking Erase Head
polafity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848
RD-270(V)/UYK: Prevent Stub on Reel Hub Assembly
from being Pulled Out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 859
RD-281(V): Removal from CV-ASWM, Directive 13 --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 082
RD-281(V): Removal from CV-ASWM AN/UYH-3(V) --
Amendment #1 to Tech Directive 0013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 091
RD-281(VVUYK: FC-10, Incorporation of IBM Change
59m............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,.,,,,.,,, 797
RD-281(V)/UYK: FC-10, Correction to EIB 797.. . . . . . . . . . . . . . . 804
RD-2M(V)/UYK: FC-11, Provide an Accessible Means of
Monitoring the 18.5 V Photo-Cell Lamp Voltage --
Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856
ORIGINAL A-6
RD-281(V)AJYK: FC-12, Provide a 32 Bit Capability for
Interface with UYK-7 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 943
RD-281(WUYK:  FC-13, Prevent Access to Incorrect
Cylinder Due to Noise -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 943
RD-281(WUYK:  FC-14, Increase the Adjustable Range
of 3V and 6V Supplies to Prevent Drifting -- Availability 943
RD-281(VWUYK: ACN 1/1 to 0967-LP-441-7020 . . . . . . . . . . . . . 029
RD-281(V)2AJYK: ACN 1/1 to 0967-LP-441-7020 . . . . . . . . . . . . . 029
RD-281(XN-2)/UYK: FC-4, Incorporation of IBM
Change 590~........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797
RD-281(XN-2)/UYK: FC-4, Correction to EIB 797.. . . . . . . . . . . 804
RD-292/SQS-23D: Capstan Tape Wrap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 828
RD-293/UYK-5(V): Cable Breakage -- Information . . . . . . . . . . . . 796
RD-293B/UYK-5(V): Cable Breakage -- Information . . . . . . . . . . 796
RD-293B/UYK-5(V): FC-1, Increase Current to 14V
Lamp Regulator -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797
RD-293B/UYK-5(V): FC-2, Delay Card Feeding Until
Track and\or Punch are up to Speed -- Availability . . . . . . . . . . 801
RD-293BAJYK-5(V): Replacements for Worn Track
Slides . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829
RD-293B/UYK-5(V): TM, 0967-313-2010 and 2020 --
Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837
RD-293B/UYK-5(V): Expeditious Turn-in of EP-4A
Punch Heads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847
RD-293B/UYK-5(V): FC-3, Eliminate Noise in RPI Clear
Circuit -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855
RD-293B/UYK-5(V): FC-4, Inhibit Memory During
Phase Step -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855
RD-293B/UYK-5(V): FC-3, Correction to . . . . . . . . . . . . . . . . . . . . . . . . . . . 865
RD-293C/UYK-5(V): Cable Breakage -- Information . . . . . . . . . . 796
RD-293C/UYK-5(V): Replacement Track Slides,.., . . . . . . . . . . . . . 829
RD-293C/UYK-5(V): Expeditious Turn-in of EP-4A
Punch Heads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847
RD-293C/UYK-5(V): Correction of Miswiring of Stacker
Door Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853
RD-293C/UYK-5(V): TM, Correction to 0967-317-3010 . . . . . 853
RD-293C/UYK-5(V): FC-1, Replace Stacker Door Spring
-- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 864
RD-293C/UYK-5(V): FC-2, Prevent O.D.R. From Drop-
ping too Soon -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877
RD-293C/UYK-5(V): FC-3, Interrupt if Track Jam Before
Read Station 1-- Availability... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877
RD-293C/UYK-5(V): FC-4, Prevent Misreading First
Card and Add Noise Rejection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
RD-294(V)/UYK: Erase Heads -- Information . . . . . . . . . . . . . . . . . . . . . 794
RD-294(V)AJYK: Recrown/Overhaul Turn-in -- Informa-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 796
RD-294(WUYK:  FC-2, Prevent Metal Latch Particles
from Accumulating on Mechanical Parts in Vacuum
System -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798
RD-294(VVUYK: FC-3, Replacement of Fuse . . . . . . . . . . . . . . . . . . . . 801
RD-294(VYUYK:  FC-4, Addition of Logic Test Point . . . . . . 802
RD-294W)/UYK: FC-5, Correction of Test Point Wiring. 802
RD-294(V)/UYK: Installing or Removing Tape Transport 806
RD-294(V)/UYK: Interfacing with Other Equipment . . . . . . . . . 806
RD-294(V)/UYK: FC-7, Correction of Wiring Errors . . . . . . . . 812
RD-294(V)/UYK: TM, Correction to 0967-441 -6020 . . . . . . . . . . 812
RD-294(V)/UYK: FC-8, Replacement of Overtemperature
Warning Horn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814
RD-294(V)/UYK: FC-9, Addition of Spiral Cable Shields. 816
RD-294(V)/UYK: FC-6, Reduce Heat Sensitivity of the
Servo Amplifier Circuits of the Electronic Control Chas-
sis -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819
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RD-w-:  FC-10, Install Higher Wattage Resistor
~ Ec-120  -- Availabfiity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .823
RD-294(V)~K:  FC-11, Add Test Point to Logic . . . . . . . . . . . . 831
RD-294(V)~K:  TM, Correction to 0967-441 -6020 . . . . . . . . . 831
RD-294(V)_: FC-12, Correction of Woring Error . . . . . . 833
RD-294WWJYK: Correction  to EIB 819............,.....  ””.” 834
RD-294(V)~:  FC-13, Install Hold Downs for P13
and P14 on Cassis A17 -- Availability. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847
RD-294(V)_:  Correction to TM 0967-441-6010, 6020. 885
RD-294(V)_:  Errata Change #1 -- Availability  . . . . . . . . . . . 903
RD-301mLR-~: Refurbishment  and Installation Of”--- 871
RD-301C fAN~R-@ End of Tape Indicator  Assem-
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .957
RD-35WURC:  FC-1, prevent  connector D~a6e ‘-
Avdabdity......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 003
RD.350~RC:  Turn-In for Repair only after all Four Re-
cords Fail to Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .052
RD.350~C: Depot  Repair ”””..””.””””””””””””””””.”””””””””””””’””” ~~~
RD.37~/uNH:  TM Relationship to TR-1720........  . . . . . . . . .
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TS-21162/GGM-15(V): Correction to TM 0969-161 -4010..... 866
TS-294WUYK-7(V): FC-1, Incorporation of AN/UYK-
7(V) ECP 0275 -- Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 961
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TS-3797/UR: TM, ET84O-AA-OMI-O1O -- Availability . . . . . 094
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FC-1, Reduction of Signal Loop Resistance . . . . . . . . . . . . . . . . . . . . . . 806
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TYPE ‘N’ COAXIAL ADAPTERS: Pressurized Type,
Procurement of... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807
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053.~10........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925
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