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PREFACE 

The primary purpose of all Navy training is to produce a victorious, 
combat Navy which can guarantee victory at sea. This victory is dependent 
upon the readiness of the personnel aboard. Each man is assigned tasks to 
perform according to the needs of the ship. This rate training manual, con­
sisting of two volumes, is based upon the technical tasks required of Elec­
tronics Technicians Third and Second Class. Special efforts have been 
made to make the manual useful for the Fleet, the Naval Schools, and the 
Naval Reserve. Conscientious use of this manual and its associated en­
listed correspondence course/functional individual training system (ECC/ 
FITS) will contribute greatly to the Navy's "training for victory at sea." 

As one of the Navy's rate training manuals for a specific rating, this 
Manual was prepared by the Naval Training Publications Detachment, Wash­
ington, D.C., for the Naval Training Command. Special credit is given to 
the following Commands for their reviews during the preparation of the 
manual: The Naval Schools Command, Treasure Island, San Francisco, 
Calif.; The Naval Examining Center, Great Lakes, Ill.; The Training 
Command, U.S. Atlantic Fleet, Norfolk, Va.; The Training Command, U.S. 
Pacific Fleet, San Diego,Calif.;The Naval Ship Systems Command, Wash­
ington, D.C.; and The Naval Electronic Systems Command, Washington, 
D.C. 
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THE UNITED STATES NAVY 

GUARDIAN OF OUR COUNTRY 

The United States Navy is responsible for maintaining control of the sea 

and is a ready force on watch at home and overseas, capable of strong 

action to preserve the peace or of instant offensive action .to win in war. 

It is upon the maintenance of this control that our country's glorious 

future depends; the United States Navy exists to make it so. 

WE SERVE WITH HONOR 

Tradition, valor, and vict<.ry are the Navy's heritage from the past. To 
these may be added dedication, discipline, and vigilance as the watchwords 

of the present and the future. 

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

Our responsibilities sober us; our adversities strengthen us. 

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

THE FUTURE OF THE NAVY 

The Navy will always employ new weapons, new techniques, and 

greater power to protect and defend the United States on the sea, under 
the sea, and in the air. 

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

Mobility, surprise, dispersal, and offensive power are the keynotes of 

the new Navy. The roots of the Navy lie in a strong belief in the 

future, in continued dedication to our tasks, and in reflection on our 

heritage from the past. 

Never have our opportunities and our responsibilities been greater. 
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CHAPTER 1 

PREPARING FOR ADVANCEMENT 

This rate training manual (consisting of two 
volumes} has been prepared for men of the U.S. 
Navy, and Naval Reserve. Consientious study of 
this manual will contribute greatly to the Elec­
tronics Technician's ability to maintain the elec­
tronic equipment aboard ship at maximum effi­
ciency so that victory at sea will be guaranteed. 
The ET qualifications used as a guide in the 
preparation of the manual are those listed in the 
Manual of Qualifications for Advancement, NAV­
P ERS 18068-C forE lectronics Technicians Third 
and Second Class. 

Chapters 2, 3, and 4 of this volume cover gen­
eral maintenance procedures, microelectronics, 
and general purpose test equipment. The remain­
ing eight chapters deal with communication sys­
tems. An electronic system is defined according 
to MIL-STD-280, and the system concept is then 
used in discussing the various communication 
systems. 

Simplified block diagrams are used to show 
the relationship between the various sets, 
groups, and units that make up the systems. 
Block diagrams are also used, for the most part, 
in describing the functional operation of the units, 
assemblies, and subassemblies. The joint elec­
tronics type designation system, and the metric 
system, are shown in appendixes I and II. 

Volume 2 of this manual discusses radar sys­
tems and electronic navigation systems. 

The remainder of this chapter gives infor­
mation on the enlisted rating structure, the ET 
rating, requirements and procedures for ad­
vancement, and references that will help you, 
both in working for advancement and in perform­
ing your duties as an ET. This includes informa­
tion on how to make the best use of rate training 
m anuals. It is strongly recommended that you 
study this chapter carefully before beginning 
study of the remainder of this manual. 
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THE ENLISTED RATING STRUCTURE 

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

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

SERVICE RATINGS identify subdivisions or 
specialties within a general rating. Although 
service ratings can exist at any petty officer 
level, they are most common at the P03 and P02 
levels. Both Regular Navy and Naval Reserve 
personnel may hold service ratings. 

THE ELECTRONICS TECHNICIAN RATING 

When you decided to become an ET, you 
selected one of the most interesting and 
challenging fields available to men in the Navy. 
Electronics Technicians maintain electronic 
equipment used for communications, detection, 
tracking, recognition and identification, and nav­
igation. Advances in electronics continue to bring 
about improvements in these equipments, and 
new equipment is continually being developed. 
Thus, the ET is a keyman in our modern Navy. 

Electronics Technician rates are included in 
the personnel allowance for practically all Navy 
ships including repair ships and tenders. Billets 
for ET3s and ET2s are also included at Naval 
communication stations, Naval air stations, 
Naval training stations, Fleet weather centers, 
and shore-based repair facilities. 

The ET rating was established in 1948, and 
includes service ratings ETR (radar) and ETN 
(communications} at the E-4 and E-5levels. For 
advancement to ET1, you must be qualified in 
both service ratings. Navy Enlisted Classifica­
tion (NEC) codes for the rating are listed in the 
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M anual of Navy Enlisted Classifications NAV­
TRA 15105 (revised). The classification codes 
identify those men with special training and/or 
qualifications on equipments such as special 
radar and communications sets, secure commu­
nications equipment, inertial and satellite nav­
igation equipment, ground controllEid approach 
equipment, tactical data systems equipment, 
electronic standards equipment, and equipment 
related to special projects. 

The ET should have a good background in 
mathematics. If you are lacking in this area, the 
mathematics training manuals Mathematics, 
Vol. 1, NAVPERS 10069-C, Mathematics Vol. 2, 
N AVPERS 10071-B, and Mathematics, Vol. 3, 
NAVPERS 10073-A are recommended. Skill in 
the use of tools and test equipment will be ac­
quired through performance of your daily duties. 
Gaining the necessary technical knowledge and 
keeping abreast of the changes in your field will 
require reading and studying in your spare time. 

Upon advancement to ET3, you will be eval­
uated on your leadership and supervisory ability 
as well as your ability to perform your technical 
duties. Study the leadership principles and tech­
niques discussed in Military Requirements for 
Petty Officer 3 and 2, NAVPERS 10056 (revised). 

As you study material concerning leadership 
traits, keep in mind that probably none of our 

most successful leaders possess all of. these 
traits to a maximum degree, but a weakness in 
some traits are more than compensated for by 
strength in others. Critical self-evaluation will 
enable you to realize the traits in which you are 
strong, and the traits which you must strive to 
improve. Leadership principles can be taught, 
but a good leader acquires that quality only 
through hard work and practice. 

SAFETY 

Before starting his first job, the ET must be 
aware of the hazards involved, and the precau­
tions to be observed when working with electri­
cal and electronic circuits and equipment. These 
precautions include the following: 

1. Precautions for the prevention of electric 
shock, such as securing power and tagging 
switches; use of shorting stick, rubber mats and 
gloves; proper grounding of equipment; and spe­
cial precautions when working on energized cir­
cuits, and with high voltages. 

2. Precautions to be observed when working 
aloft. These include the use of proper safety 
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equipment, and guarding against electric shock, 
stack gases, and electromagnetic radiation. 

3. Precautions to be observed when using 
solvents and handling radioactive and cathode­
ray tubes. 

In addition to the material in this training 
manual, safety procedures of importance to the 
ET are contained in the following publications: 

1. Basic Electronics, Vol. 1, NA VPERS 
10087-C chapter 2 

2. Basic Electricity, NAVPERS 10086-B, 
chapter 

3. Electronics Installation and Maintenance 
Book (EIMB), NAVSIDPS 0967-000-0100, section 
3 

4. NAVSIDPS Technical Manual, NA VSIDPS 
0901-000-0000, chapter 9600 section 2, and chap­
ter 9670 section 5. 

SECURITY 

The security of the United States in general, 
and of Naval operations in particular, depends to 
a large extent upon the success attained in safe­
guarding classified materials. Electronics 
Technicians maintain and repair various types 
of classified electronics equipment, and there­
fore, have access to restricted areas and clas­
sified information. Each ET must be diligent in 
complying with all regulations pertaining to the 
security of electronics equipment, spaces, and 
printed matter. 

Security Classifications 

Official information that requires protection 
in the interest of national defense is limited to 
three categories of classification. In descending 
order of importance, these categories carry the 
designation of Top Secret, Secret, or Confiden­
tial. 

TOP SECRET.-Top Secret material or in­
formation is that of which the defense aspect is 
paramount, and the unauthorized disclosure of 
which would result in EXCEPTIONALLYGRAVE 
DAMAGE to the Nation. Such grave damage might 
consist of, but is not limited to-

1. Leading to a definite break in diplomatic 
relations affecting the defense of the United 
States, an armed attack against the United States 
or her allies, or a war 
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2. The compromise of military or defense 
plans, or intelligence operations, or scientific 
or technological developments vital to the na­
tional defense 

SECRET .-The classification Secret is lim­
ited to defense information or material, the un­
authorized disclosure of which could result in 
SERIOUS DAMAGE to the Nation, such as jeop­
ardizing the international relations of the U.S., 
endangering the effectiveness of a program or 
policy of vital importance to national defense, 
c ompromising important military or defense 
plans or technological developments, or reveal­
ing important intelligence operations. 

CONFIDENTIAL.-The use of the classifica­
tion Confidential is limited to defense informa­
tion or material, the unauthorized disclosure of 
which could be PREJUDICIAL TO THE DE­
F ENSE INTERESTS of the Nation, such as: 

1. Operational and battle reports that con­
tain information of value to the enemy 

2. Intelligence reports 
3. Military radiofrequency and call signal­

locations that are especially important, or are 
changed frequently for security reasons 

4. Devices and material relating to com­
munications security 

5. Information that reveals strength of land, 
air, or naval forces in the United States and over­
seas areas, identity and composition of units, or 
detailed information relating to their equipment 

6. Documents and manuals containing tech­
nical information used for training, maintenance, 
and inspection of classified munitions ofwar 

7. Operational and tactical doctrine 
8. Research, development, production, and 

procurement of munitions of war 
9. Mobilization plans 

10. Personnel security investigations and 
other investigations, such as courts of inquiry, 
which require protection against unauthorized 
disclosure 

11. Matters and documents of a personal or 
disciplinary nature, which, if disclosed, could 
be prejudicial to the discipline and morale of the 
armed forces 

12. Documents used in connection with pro­
curement, selection, or promotion of military 
personnel, the disclosure of which could violate 
the integrity of the competitive system 

NOTE: Official information of the type de­
scribed in items 10, 11, and12 is classified Con-
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findential only if its unauthorized disclosure 
could in fact be prejudicial to the defense in­
terests of the Nation. 

Security Areas 

The shipboard and shore station spaces that 

contain classified matter are known as security 

areas. These security areas (sometimes called 

sensitive areas) have varying degrees of secur­

ity interest, depending upon their purpose and 

the nature of the work and information or ma­

terials concerned. Consequently, the restric­

tions controls, and protective measures re­

quired vary according to the degree of security 

importance. To meet different levels of security 

sensitivity, three types of security areas have 

been established: EXCLUSION, LIMITED, and 

C ONTROLLED areas. 
EXCLUSION AREA.-The cryptocenter, reg­

istered publications issuing office (RPIO) vault, 
classified conference room, and other spaces 
requiring the highest degree of control of access 
are designated exclusion areas. They contain 
classified matter of such nature that admittance 
to the area permits, for all practical purposes, 
access to such matter. 

Exclusion areas are fully enclosed by walls 
or bulkheads of solid construction. All entrances 
and exits are guarded, and only persons whose 
duties require access and who possess appro­
priate security clearances are authorized to 

enter, after being positively identified. Nor­
mally, a list of personnel authorized entry, 
signed by the CO, is posted in the area. 

LIMITED AREA.-Radio central, message 
center, relay station, transmitter rooms, and 
other communication spaces usually are desig­
nated limited areas. 

Operating and maintenance personnel whose 
duties require freedom of movement within 
limited areas must have proper security clear­
ances. The commanding officer may, however, 
authorize entrance of persons who do not have 
clearances. In such instances, escorts or at­
tendants and other security precautions must be 
used to prevent access to classified information 
located within the area. 

Entrances and exits of limited areas are 
either guarded or controlled by attendants to 
check personnel identification, or they may be 
protected by automatic alarm systems. 

CONTROLLED AREA.-Passageways or 
spaces surrounding or adjacent to limited or 
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exclusion areas are often designated controlled 
areas. Although a controlled area does not con­
tain classified information, it serves as a buffer 
zone of security restriction. Moreover, it pro­
vides greater control, safety, and protection for 
limited and exclusion areas. 

Controlled areas require personnel identifi­
cation and control systems adequate to limit 
admittance to those having bona fide need for 
acess to the area. 

Security Investigations And 
Clearances 

Before a person can have access to classified 
material, his character and his past must be 
checked to the extent appropriate to the sen­
sitivity of the material he will be handling. 
Following are the two basic qualifications. 

1. He must be of unquestionable integrity, 
trustworthiness, and loyalty to the United States. 

2. He must be of excellent character and of 
such habits and associations as to cast no doubt 
upon his discretion and good judgment in hand­
ling classified information. 

TYPES OF INVESTIGATIONS.-To deter­
mine whether an individual meets the criteria 
for a security clearance, two types of personnel 
security investigations are made. They are the 
national agency check (NAC) and the background 
investigation (BI). 

A national agency check consists of the review 
of the records and files of several Government 
agencies to determine if any derogatory infor­
mation exists on the individual or on an organi­
zation to which he may have belonged. 

The background investigation is much more 
extensive than a national agency check. It is 
designed to develop information on whether the 
access to classified information by the person 
being investigated is clearly consistent with the 
interests of national security. It inquires into 
the loyalty, integrity, and reputation of the 
individual. 

TYPES OF CLEARANC ES.-A personnel se­
curity clearance is an administrative deter­
mination that an individual is eligible, from a 
security standpoint, for access to classified 
information of the same or lower category as 

the clearance being granted. 
Of the two types of clearances (INTERIM and 

FINAL), an interim clearance is granted as the 
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result of a lesser investigative process, and 
is a method for establishing temporary eligibil­
ity for access to certain levels of classified 
information. 

An interim clearance is granted only when 
the delay in waiting for completion of the nec­
essary steps for final clearance would be harm­
ful to the national interest. Procedures to effect 
a final clearance are initiated simultaneously 
with initiation of the procedures for an interim 
clea'rance. The only type of clearance not 
granted to military personnel is the interim 
CONFIDENTIAL. 

A final clearance is granted when it is deter­
mined that an individual is eligible, from a 
security standpoint, for access to classified 
information of specific levels. 

Each clearance, final and interim, is evi­
denced by a certificate of clearance. Certificates 
of clearance are made a matter of record and 
become a permanent part of an individual's 
service record. 

Security Violations And Compromises 

No one in the Navy is authorized to handle 
any classified material except that required in 
the performance of duty. All other persons are 
unauthorized, regardless of grade, duties, or 

·clearance. 
If it is known-or even suspected-that clas­

sified material is lost, or is passed into the 
hands of some unauthorized person, the material 
is said to be compromised. The seriousness of 
the compromise depends on the nature of the 
material and the extent to which the unauthorized 
person may divulge or make use of what he 
learns. 

Individuals found responsible for the loss, 
unauthorized disclosure, or possible subjection 
to compromise of classified information, and 
individuals who violate security regulations, are 
promptly disciplined regardless of rank or 
position. Disciplinary action for military per­
sonnel may include trial by court-martial. 

Accounting for and Control of 
Dissemination of Classified Material 

The control of classified material is neces­
sary for several purposes. It must be controlled 
to limit dissemination and to prevent excessive 
production or reproduction; it must be con­
trolled so that, when regraded or declassified, 
the holders or recipients can be ascertained 
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and notified; it must be controlled so that the 
office or person normally responsible for its 
security can be ascertained; and Top Secret 
material must be controlled so that its location 
can be determined promptly and so that those 
who have access to its contents can be ascer­
tained. These requirements can generally be 
fulfilled by effective supervision, conscientious 
and informed execution of personal respon­
sibilities, and efficient administration. In addi­
tion, the importance of Top Secret material 
requires a formal record for hand to hand 
transfer of custody from one accountable office 
or command to another. Secret material also 
requires a record of transfer of custody from 
one accountable command to another; and for 
Top Secret material, there is a special system 
for recording those who have access to Top 
Secret material. 

The Accounting system for an activity must 
provide readily available information on: what 
classified material it has received, what classi­
fied material it has produced, who has custody 
of a particular Top Secret document, and what 
disposition has been made of Top Secret and 
Secret material. 

When military or civilian personnel resign 
or are to be separated from the Naval Establish­
ment or released from active duty, all classified 
m aterial held by them shall be turned in to the 
source from which received, to their command­
ing officer, or to the nearest naval command, as 
appropriate, prior to delivery of final orders or 
separation papers. In addition, any person in the 
Naval Establishment about to be relieved must 
deliver to his successor all classified material 
in his custody. Appropriate receipts must be 
completed covering as a minimum all Top Secret 
material. 

Persons in command are responsible for con­
trolling the dissemination of classified informa­
tion emanating from or distributed within their 
commands. They are also responsible for the 
promulgation of additional directives that may 
be required to prevent unauthorized dissemina­
tion of information under their control. Classi­
fied material must not be removed from a 
command without the specific permission of 
the commanding officer or his authorized 
representative. 

The dissemination of classified material is 
limited to those persons whose official duties 
require them to have knowledge or possession 
of such material. Responsibility for determining 
whether a person's official military or other 
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governmental duties require that he possess or 
have access to any 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. These 
principles are equally applicable whether the 
prospective recipient is an individual, a U.S. 
military command, a defense contractor or 
another federal agency. In the case of a foreign 
government there is the additional requirement 
for written authorization from the Chief of Naval 
Operations. 

Classified information must not be disclosed 
over telephones because of the insecurity due to 
executive cut-in, phantom voice interception, 
microwave transmission intercept, and wire­
tapping. Telephones located in sensitive areas 
must be provided with a means of complete dis­
connection such as a plug or jack arrangement 
if they are to be considered safe. Intercom sys­
tems located in sensitive areas must be confined 
to the sensitive area. 

From a security viewpoint, the printing, 
duplicating or reproduction of classified mate­
rial poses many problems; it contributes to the 
increasing volume of classified material; it 
permits quick and easy production of uncon­
trolled material containing classified informa­
tion; the equipment or processes require care 
or special procedures to prevent or eliminate 
latent impressions or offset versions of the 
classified information; and a quantity of excess 
and waste material is produced which can also 
contribute to compromise of the classified 
information. 

Classified material may be produced or re­
produced, however, when authorized by appro­
priate authority. Classified material produced 
or reproduced by any means must be recorded, 
and samples, waste or overruns resulting from 
the reproduction process must be safeguarded 
as specified in the Department of the Navy 
Security Manual for Classified Information, 
OPNAV Instruction 5510.1 series. 

Transmission of Classified Material 

Classified material must be safeguarded dur­
ing transmission from one place to another as 
well as when held within a command. Due to the 
very nature of the problem, compromise or loss 
is more probable during transmission than at 
any other time. For this reason, specific rules 
ensure maximum security consistent with the 
need for rapid communication of the information. 
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Top Secret material may not be sent through 
any postal system, United States or foreign. It 
may be transmitted only by one of the following 
means: 

1. Direct personal contact of military per­
sonnel (E-7 or above) and U.S. civilian employees 
( GS-7 or above) who have been cleared for access 
to Top Secret information. Military personnel 
(E-5 and E-6) and U.S. civilian employees (GS-5 
and GS-6) who have been cleared for access to 
Top Secret information may transmit between 
D epartment of Defense elements located in rela­
tive close proximity to one another, provided the 
transmission is accomplished (begun and com­
pleted) during normal daytime duty hours on the 
same day. 

· 

2. Armed Forces Courier Service 
3. Electric means in encrypted form 

Secret and Confidential material may be sent 
by any of the methods authorized for transmitting 
Top Secret material, or by U.S. registered mail. 

The foregoing rules apply only within the 
continental United States. When the national 
borders must be crossed, the rules are modified 
slightly. Secret and Confidential matter can be 
transmitted by U.S. registered mail provided it 
stays within U.S. military postal channels. Within 
the continental U.S., Canada, and Alaska, Secret 
and Confindential may be sent by registered 
m ail with registered mail receipt. 

Commanding officers are authorized to 
establish systems for transmitting classified 
m aterial within the confines of their commands. 
Such systems must ensure that: 

1. Top Secret material always is controlled 
by Top Secret control officers. 

2. Personnel transmitting the classified ma­
terial have security clearances for the highest 
category they are allowed to handle. 

3. Personnel whose primary duties entail 
transmission of classified material are author­
ized in writing for such duties. 

4. All personnel entrusted with transmitting 
classified material are instructed properly con­
cerning their duties. 

Transmission of classified material to De­
partment of Defense contractors must meet the 
following conditions: 

1. The contractor must have an appropriate 
clearance. 
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2. The releasing activity having cognizance 
over the contract or program under which the 
classified material is being released must deter­
mine that the contractor has a 11need to know". 

3. The recipient of the classified material 
must have the ability to physically safeguard 
the material. 

Stowage of Classified Material 

All classified matter not in actual use must 
be stowed in a manner that will guarantee its 
protection. The degree of protection necessary 
depends on the classification, quantity, and scope 
of the material. 

A numerical evaluation system has been de­
veloped for determining the relationship between 
the security interest and the level of protection 
required. The more secure the stowage facil­
ities, the higher the numerical values assigned. 
Table 1-1 shows the numerical values required 
for quantity and type of documents of each clas7' 
sification. Table 1-2 is a guide for evaluating 
stowage facilities. Both of the tables must be 
used together. 

Assume that a ship stows plain language 
translations to encrypted messages in a metal 
container with attached keylock in the crypto­
center. Visitors are not allowed in any of the 
communication spaces. Only cryptographers 
may enter the cryptocenter itself or remove 
anything from its safe. The cryptographer on 
watch acts as a guard in attendance at the con­
tainer. From table 1-2 a numerical value may 
be assigned to these facilities as follows: 

Value 
Sheltered aboard a commissioned ship . . 25 
Stowed in metal container with attached 

high security key padlock . • . . . . . . . . 5 
Military guard in attendance at con-

tainer . • . . . . . . . . . • . • . . . . . . . . . . . . 60 
Total . . . . . . . . . . . . . . . . . . . • . • . • . 90 

From the graph in table 1-1 it can be seen 
that stowage facilities with a numerical value 
of 90 are secure enough for everything but large 
quantities of Top Secret equipment and large 
quantities of Top Secret documents covering a 
broad scope. 

Keys or combinations to safes and lockers 
containing classified material are made avail­
able only to persons whose duties require access 
to them. At least every 12 months keys or com­
binations must be changed. They also must be 

'" 
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Table 1-1.-Numerical values required for classified material 

SECURITY OF MATERIAL IN STORAGE 
EVALUATION GRAPH 

CLASSIFICATION 0 10 20 

CONFIDENTIAL 

ONE DOCUMENT (ANY NUMBER OF COPIES) l 
SAMPLE QUANTITIES OF EQUIPMENT ' 
MODERATE QUANTITIES OF DOCUMENTS } 

OR EQUIPMENT 

LARGE QUANTI-TIES OF DOCUMENTS, LIMITED SCOPE J LARGE QUANTITIES OF EQUIPMENT 

LARGE QUANTITIES OF DOCUMENTS, BROAD SCOPE 

SECRET 
ONE DOCUMENT (ANY NUMBER OF COPIES) 
SAMPLE QUANTITIES OF EQUIPMENT 
MODERATE QUANTITIES OF DOCUMENTS} 

OR EQUIPMENT 

LARGE QUANTITIES OF DOCUMENTS, LIMITED SCOPE 

LARGE QUANTITIES OF EQUIPMENT 

LARGE QUANTITIES OF DOCUMENTS, BROAD SCOPE 

TOP SECRET 
ONE DOCUMENT (ANY NUMBER OF COPIES)J SAMPLE QUANTITIES OF EQUIPMENT 

MODERATE QUANTITIES OF DOCUMENTS } 
OR EQUIPMENT 

LARGE QUANTITIES OF DOCUMENTS, LIMITED SCOPE 

LARGE QUANTITIES OF EQUIPMENT 

LARGE QUANTITIES OF DOCUMENTS, BROAD SCOPE 

0 10 20 

changed whenever any person having knowledge 
of them is transferred from the organization, 
and at any time the keys or combinations are 
suspected of being compromised. A key padlock 
should also be changed whenever a key is lost. 

Any time discovery is made of an unlocked 
and unattended safe or cabinet that contains 
classified material, report the condition im­
mediately to the senior duty officer. Do not 
touch the container or contents, but guard them 
until the duty officer arrives. The duty officer 
then assumes responsibility for such further ac­
tions as locking the safe, recalling the respon­
sible persons, and reporting the security viola­
tion to the commanding officer. The custodian 
must hold an immediate inventory of the contents 
of the safe and report any loss to the command­
ing officer. 

Destruction of Classified Material 

Classified material that is not required must 
not be allowed to accumulate. It must either 
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be sent to stowage at a naval records manage­
ment center, or it must be destroyed. Classified 
documents are destroyed by burning, pulping, 
pulverizing, or shredding. Burning is the method 
used most commonly in the fleet. When destruc­
tion is accomplished by means other than burn­
ing, the residue must be inspected to ensure 
complete mutilation. 

When classified papers are burned, the de­
struction must be witnessed by two commis­
sioned officers. If sufficient officers ape unavail­
able, warrant officers, enlisted men (E-7 or 
above), or U.S. civilian employees in grade GS-7 
or above may witness the burning, provided they 
are cleared for at least the highest classifica­
tion of material being destroyed. Ifnone of these 
personnel categories are available, a mature and 
reliable enlisted man in pay grade E-5 or E-6, 
or a U.S. civilian employee in grade GS-5 or 
GS-6, may be designated as a witnessing official. 

Destruction of classified matter falls into two 
categories, routine and emergency, Destruction, 
when authorized or ordered, must be complete. 
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Destruction of superseded and obsolete classi­
fied materials that have served their purpose is 
termed routine destruction. Emergency destruc­
tion of classified material is authorized when 
there is danger of the material falling into 
enemy hands. 

The most efficient method of destroying com­
bustible material is by burning . . It is likely that 
as an ET 3 or 2 you may be called upon to assist 
in burning classified material. Every member of 
the burn detail should know exactly what is to be 
burned and should doublecheck each item before 
it is burned. To facilitate complete destruction 
of bound publications, tear them apart, crumple 
the pages, and feed the pages to the fire a few at 
a time. If burn material is carried in a bag that 
is not to be burned, turn the bag inside out to 
make certain every piece of paper is removed 
and burned. All material must be watched until 
it is completely consumed. The ashes must be 
broken up and scattered so that no scraps escape 
destruction. 

When no incinerator is available, which often 
is true aboard ship, classified material may be 
burned in a perforated metal drum or container 
with a cover of wire netting. Care must be taken 
to prevent the classified material from being 
carried away by the wind. As destruction is ac­
complished, a list is made of the material that 
has been destroyed. Informing higher authority 
of exactly what material has been destroyed is 
second in importance only to the actual destruc­
tion. 

Emergency destruction of classified mate­
rial is authorized any time it is necessary to 
prevent its capture by an enemy. On board ship, 
classified material is not subjected to the same 
risks as on land. If a ship is in danger of sinking 
or is severely disabled, however, action is taken 
in accordance with the ship's emergency de­
struction bill, the execution of which is an all­
hands evolution. 

This bill details the method and the order of 
destruction of classified matter. 

Cryptographic (crypto) material has the 
highest priority for emergency destruction. 
Insofar as humanly possible, it must not be per­
mitted to fall into enemy hands. After crypto­
material is destroyed, noncrypto communica­
tions material by order of classification 
beginning with the highest classification is de­
stroyed, then other classified material in the 
following order: 

1. Classified material pertaining to future 
plans and operations. 
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2. Classified material pertaining to stand­
ing, operating, or tactical procedures. 

3. Equipment of a classified nature, to­
gether with pertinent technical, descriptive, and 
operating instructions 

4. Remaining classified material. The 
order of destruction to follow classification; the 
highest classified material being destroyed first. 

When it is necessary to dispose of equipment 
that must remain classified, destruction shall be 
accomplished by any means that will prevent re­
cognition and reconstruction or by jettisoning in 
random water areas of at least 1000 fathoms 
depth. This does not apply to crypto equipment. 
Special instructions are issued for this equip­
ment. 

Command Security Programs 

Security is a means-not an end. Regulations 
that govern the security of classified material 
are comparable to electronic safety regulations. 
They do not guarantee protection, and they do 
not attempt to meet every conceivable situation. 
If strictly adhered to, however, they will pro­
vide a satisfactory degree of security. 

To ensure that the required security meas­
ures are implemented, each command form­
ulates written security procedures to reflect the 
command's particular requirements. These se­
curity procedures specify what is to be done, how 
it is to be done, who is to do it, and who is 
to supervise it. 

In order that classified information may be 
controlled with maximum efficiency, the com­
manding officer or officer in charge of each 
command designates an officer to act as the 
CLASSIFIED MATERIAL CONTROL OFFICER. 
In commands that initiate, receive, or process 
top Secret documents, he appoints a TOP SE­
CRET CONTROL OFFICER. When an activity 
possesses crypto material, the CO names a 
CRYPTOSECURITY OFFICER. In addition, cer­
tain commands may designate a SPECIAL SE­
CURITY OFFICER. 

In performing his duties, the classified ma­
terial control officer-

1. Serves as the commanding officer's ad­
viser and direct representative in cases per­
taining to security of classified material 

2. Assures that all persons who are to han­
dle classified information are properly cleared 
and instructed. The clearance status should be 
recorded and be accessible for verification 
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Table 1-2.-Table of numerical equivalents 

Element of Security 

1. Stowage Areas: 
a. Security Fences: 

( 1) Classified area surrounded by a security 
fence with all gates secured or con-
trolled ____________________________ _ 

b. Protective Lighting: 
(1) Security areas lighted by protective 

lighting ___________________________ _ 

c. Building or Ship :• 
(1) Conventional frame or good quality 

temporary structure ________________ _ 

(a) Controlled areas within. _ _ _ _____ _ 

(b) Limited areas within ____________ _ 

(c) Exclusion areas within __________ _ 

(2) Masonry or steel structure with sub­
stantial partitions, floors and ceilings (in-
cluding magazines) _________________ _ 

(a) Controlled areas within _ _ _______ _ 

(b) Limited areas within ____________ _ 

(c) Excllll!ion areas within __________ _ 

(3) Aboard a Commissioned Ship ________ _ 

(a) Controlled area _ _ _ _____________ _ 

(b) Limited area ___________________ _ 

(c) Exclusion area. ________________ _ 

( •> "In Service" or MSC chartered vesseL 
(a) Controlled areas within _________ _ 

(b) Limited areas within ____________ _ 

(c) Exclusion areas within _ _________ _ 

2. Stowage Containers:•• 
a. Metal, key lock (built-in) _______________ _ 

b. Metal, key padlock (attached) __________ _ 

c. Metal, high security key padlock (at-
tached)-------------------------------

d. Metal, combination padlock (attached) ___ _ 

e. Metal, high security combination padlock 
(attached) ____________________________ _ 

f. MeW, combination lock (built-in) _______ _ 

g. Strongroom or weapons magazine _______ _ 

b. Class C Vault ______________ --------- __ _ 

i. Class B Vault ______________ -_-_-______ _ 

j. Class A Vault--------------------------
k. Class 2, approved GSA security container _ _  

1. Clasa 3, approved GSA security container _ _  

m. Class 4, approved GSA security container __ 

n. Class 5, approved GSA security container _ _  

o. Class 6, approved GSA security container _ _  

p. Class 5 map and plan, approved GSA secu­
rity container--------------------------

Value Element of Security 

2. Stowage Containers-Continued 

q. Class 6 map and plan, approved GSA secu-
rity container _________________________ _ 

3. Guarding: 
5 I a. Supporting Guard Force: 

(1) Civilian Supporting Guard Force ____ _ 

(2) Military Supporting Guard Force. ___ _ 

51 b. Guards: 
(1) Civilian Guards: 

(a) Civilian guard in general area. ___ _ 

5 (b) Civilian guard check of container 
15 each hour ______________________ _ 

25 (c) Civilian guard check of container 
35 each� hour ___________________ _ 

(d) Civilian guard in -attendance at 
container ___ .. __________________ _ 

10 (2) Military Guards: 
20 (a) Military guard in general area ____ _ 

30 (b) Military guard check of container 
40 each hour ______________________ _ 

25 (c) Military guard check of container 
35 each � hour __________________ _ 

40 (d) Military guard in attendance at 
50 container ______________________ _ 

10 c. Sentry dog accompanying military or 
20 civilian guard _ _ _ ______________________ _ 

30 4. Protective Alarm Systems: 
40 a. Area Alarm System: 

(1) Ma.ke or break (electro-mechanical) 

�] �::.� _ �� _ ����� _ ���
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(2) Other alarm system to detect entry 

� I (3) �:.:���!:!: ar::-d���t-
-

e�t��
--

�; 
attempted entry into immediate 

10 area- --------- ---------------------
15 -- (4} Alarm system to detect entry or at-
15 tempted entry and approach to im-
50 mediate area _____________ --_---____ 

60 b. Container Alarm Systems: 

70 (1) Make or break (electro-mechanical) 

60 
alarm to detect opening of container _ _  

50 
(2) Other alarm system to detect opening 

of container _ _ _ _____________________ 

60 (3) Alarm system to detect opening or 
70 tampering with container ____________ 

55 ( 4) Alarm system to detect opening or 
tampering with and approach to con-

701 tainer ______________________________ 

Value 

55 

10 
15 

10 

15 

20. 

30 

15-

20 

25 

60 

10 

5-

10 

15 

25 

10 

15 

20 

25 

• Balldlnp must be under U.S. Government control or If not under 
U.s. Government control the space occupied within the bulldlng must 
be at leut a oontrolled area. 

•• Evaluate as Indicated provided other elements In the security pro­
gram are available to :minimize the possibility of unauthorized access 

to_ the oonta.lner. 
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3. Formulates and coordinates security 
control measures within the command 

4. Maintains a program of declassification 
and downgrading of information 

5. Prepares classification guides to aid in 
the proper classification of material originated 
within the command. Preparation of such guides 
usually is limited to shore activities 

6. Exercises security control over visits to 
and from the command 

7. Reviews proposed press releases, and 
indicates classified information that must be de­
leted therefrom 

8. Performs the duties of Top Secret con­
trol officer if another officer is not so designated 

The Top Secret control officer, subordinate 
to the classified material control officer, is re­
sponsible within the command for the receipt, 
custody, accountability, and distribution of Top 
Secret information and for its transmission out­
side the command. In performing his duties, the 
TOPSEC control officer is governed by certain 
basic rules. He must, for instance-

1. Avoid unnecessary dissemination of Top 
Secret information 

2. Release to a subordinate echelon only the 
absolute minimum of Top Secret information 
necessary for proper planning or action 

3. Transmit Top Secret information within 
the command by direct personal contact 

4. Maintain a continuous chain of receipts 
for Top Secret material 

5. Maintain a current roster of persons 
within the command who are cleared for access 
to Top Secret information 

Certain commands within the Naval Estab­
lishment are designated to maintain a Special 
Security Officer (SSO). The Special Security Of­
ficer and all persons detailed to assist him are 
granted a special clearance by the designator. 

Material intended for the Special Security 
Officer is wrapped in a double sealed opaque 
envelope. The outer container bears, the com­
mand address. The inner container bears the 
command address, the classification of the ma­
terial, and the notation "To be Opened Only by 
the Special Security Officer." Packages so 
marked are immediately delivered, with the 
inner container unopened, to the Special Security 
Officer. If the receiving command does not have 
a Special Security Officer, the inner container 
is not opened and will be marked "No Special 
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Security Officer at this Command." The inner 
envelope is placed in an outer opaque envelope 
and returned to the sender via Armed Forces 
Courier Service. 

. Additional information concerning security 
is included in the Department of the Navy Se­
curity Manual For Classified Information, OP­
NAV Instruction 5510.1 series. 

ADVANCEMENT 

Some of the rewards of advancement are easy 
to see. You get more pay. Your job assignments 
become more interesting and more challenging. 
You are regarded with greater respect by of­
ficers and enlisted personnel. You enjoy the sat­
isfaction of getting ahead in your chosen Navy 
career. 

But the advantages of advancement are not 
yours alone. The Navy also profits. Highly 
trained personnel are essential to the functioning 
of the Navy. By each advancement, you increase 
your value to the Navy in two ways. First, you 
become more valuable as a specialist in your 
own rating, and second, you become more valu­
able as a person who can train others and thus 
make far-reaching contributions to the entire 
Navy. 

HOW TO QUALIFY 
FOR ADVANCEMENT 

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

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

2. Complete the required military and rat­
ing manuals, and correspondence courses. 

3. Demonstrate your ability to perform all 
the PRACTICAL requirements for advancement 
by completing the Record of Practical Factors, 
NAVPERS 1414/1. 

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

5. Demonstrate your KNOWLEDGE by 
passing written examinations on the occupational 
and military qualification standards for advance­
ment. 
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Some of these general requirements may be 
modified in certain ways. Figure 1-1 gives a 
more detailed view of the requirements for ad­
vancement of active duty personnel; figure 1-2 
gives this information for inactive duty person­
nel. 

Remember that the qualifications for ad­
vancement can change. Check with your division 
officer or training officer to be sure that you 
know the most recent qualifications. 

Advancement is not automatic. Even though 
you have met all the requirements, including 
passing the written examinations, you may not 
be able to "sew on the crow" or �<add a stripe." 
The number of men in each rate and rating is 
controlled on a Navywide basis. Therefore, the 
number of men who may be advanced is limited 
by the number of vacancies that exist. When the 
number of men passing the examination exceeds 
the number of vacancies, some system must be 
used to determine which men may be advanced 
and which may not. The system used is the 
"final multiple" and is a combination of three 
types of advancement systems. 

Merit rating system 
Personnel testing system 
Longevity, or seniority, system 

The Navy's system provides credit for per­
formance, knowledge, and seniority, and, while 
it cannot guarantee that any one person will be 
advanced, it does guarantee that all men within 
a particular rating will have equal advancement 
opportunity. 

The following factors are considered in com­
puting the final multiple: 

POINTS FACTOR WEIGHT 

80 (MAX) 

50 (MAX) 

20 (MAX) 

20 (MAX) 

Examination Score 

Performance (Average 
of marks received) 

Total Active Service 
(1 per yr) 

Time in Present Grade 
(2 peryr) 

40% 

25% 

10% 

10% 

15 (MAX) 

15 (MAX) 

Awards (pts per award) 7.5% 

PNA (Maximum 3 per 
exam cycle) 

200 (MAX POSSIBLE) 

7.5% 

100.% 
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PNA (passed, not advanced) points are 
awarded as follows: A maximum of three points 
can be accrued each examination. Over five ex­
amination cycles, a maximum of 15 points can be 
obtained. The Naval Examining Center maintains 
historical tapes on candidate PNA point awards. 
These are awarded to passing candidates not ad­
vanced as follows: 

EXAMINATION FACTOR PERFORMANCE 
STANDING SCORE EVALUATION FACTOR 

RELATIVE 
STANDING POINTS 

Exceeding 1.5 
above average 
(Score in 70s) 

Above average 1.0 
(Score in 60s) 

Average (re- 0.5 
mainder of 
passing can­
didates) 

RELATIVE 
STANDING 

Upper 25% by 
peer group 
standing 

Peer group 
standing of 
26%- 50% 

Peer group 
standing of 
51%- 75% 

POINTS 

1.5 

1.0 

0.5 

Lower 25% by 0.0 
peer group 
standing 

NOTE: Maximum of 3 multiple points per cycle. 

All of the preceding information (except the 
examination score and PNA points) is submitted 
to the Naval Examining Center with your exam­
ination answer sheet. After grading, the exam­
ination scores and PNA points for those passing 
are added to the other factors to arrive at the 
final multiple. A precedence list, which is based 
on final multiples, is then prepared for each pay 
grade within each rating. Advancement author­
izations are then issued, beginning at the top of 
the list, for the number of men needed to fill the 
existing vacancies. 

HOW TO PREPARE 
FOR ADVANCEMENT 

What must you do to prepare for advance­
ment? You must study the qualifications for ad­
vancement, work on the practical factors, study 
the required rate training manuals, and study 
other material that is required for advancement 
in your rating. To prepare for advancement, you 
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REQUIREMENTS* I E1 to E2l E2 to £31 �� �� #E4 I t£5 
to £5 to £6 

tE6 
to E7 

t£7 
to EB 

t£8 
to £9 

SERVICE 

SCHOOL 

PRACTICAL 
FACTORS 

PERFORMANCE 
TEST 

ENLISTED 
PERFORMANCE 
EVALUATION 

36 mos. 
as E·6. 

4 mos . 
servtce­

or 
comple· 
tion of 

8 mos. !' 6 mos. 
as f·2. as E·3 

12 mos. , 24 mos. / 8 years 

as E ·4 as E .5 total 
· enlisted 

36 mos. 24 mos. 

Recruit 
Training. 
(C.O. 
may ad­
vance up 
to 10% 
of gradu­
ating 
doss.) 

As used by CO 
when apprllvmg 

adv an cern ent. 

service. 
as E ·7. as E·B. 
8 of 11 10 of 13 
years years 
total total 

semce service 
must be must be 
enlisted . enlisted. 

Record of Practical Factors, HavPers 1414/1, must be 
completed for E·3 and all PO advancements. 

Specified ratings must complete rr:�:u�HI\) (){\{}{}:� 
ap 

P 
li
f���l �a�i�r�o �� :�f: at

t
i���s. 

be. ljllij[jjjjjj!j .. jlll\jll[jll !jllll\jjl:\i:i\j:!jljj:jj!l!jj 
Counts toward performance factor credit in ad· 

vancement multiple. 

"'*' Locally I See 
EXAMINATIONS I prepared below. 

tests. 

Navy-wide examinations required 
for all PO advancements. 

Navy-wide, 
selection board . 

RATE TRAINING 
MANUAL !INClU 

lNG MILITARY 
REQU I REM EHTS I 

AUTHORIZATIO H 

ReQuired for E·3 and all PO advancements 
unless waived because of school comple· 

tion, but need not be repeated if identical 
course has already been completed. See 

Commanding 
Officer 

NavPers 10052 [current edition]. 

Naval Examining Center 

Correspondence 
courses and 
recommended 

reading. See 
HavPers 10052 

I current edition]. 

* All advancements require commanding officer's recommendation. 
t 1 year obligated service required for E-5, and E-G: 2 years for E-7 ,E-8, and E-9. 
# Military leadership exam required for E-,1 and E-5. 

**For E-2 to E-3, NAVEXA:.\ICEN exams or locally prepared tests may be used. 
tt Waived for qualified EOD personnel. 

Figure 1-1.-Active duty advancement requirements. 
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REQUIREMENTS* El to E2 to E3 to E4 to E5 to ES to 
EB E9 

E2 E3 E4 E5 ES E1 

36 mos. 36 mos. 24 mos. 

TOTAL TIME With with With 

IN GRADE 
4 mos. 8 mos. 6 mos. 12 mos. 24 mos. total total total 

8 yrs 11 yrs 13 yrs 
service service service 

TOTAL TRAINING I 
28 days DUTY IN GRADE t 14 days 14 days 14 days 14 days 28 days 42 days 42 days 

PERFORMANCE 111J1IIii illl�ill: 
Specified ratings must complete applicable 

TESTS performance tests before taking ex ami nation. 
I :·:·:·:-:.:·:·:·:·:·:·:·:<·:·:·:-:·:;:::;::::::::::: 

DRILL Satisfactory participation as a member of a drill unit 
PARTICIPATION in accordance Wltn BUP ERSI!lST 5400.42 series. I 

PRACTICAL FACTORS I 

(INCLUDING MILITARY Record of Practical factors. NavPers 1414/1. must be completed I 

REQUIREMENTS] tor all advancements. 

RATE TRAINING 
MANUAL (INClUDING Completion of applicable course or courses must be entered 
MILITARY REQUIRE In service record. 

MENTS) 

Standard ham 
required for all PO 

Standard Exam, advancements. 
EXAMINATION Standard Ex am Also pass Selection Board. i 

AUTHORIZATIOfl 
Commanding 

Officer 

Military Leaoershlp Exam 

- ---··-

for £-4 and E ·5. 

Naval Examining Center 

--·-

*Recommendation· by commanding officer required for all advancements. 
t Active duty periods may be substituted for training duty. 

Figure 1-2.-Inactive duty advancement requirements. 
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will need to be familiar with (1) the Quais Man­
ual. (2) the Record of Practical Factors, (3) 
BIBLIOGRAPHY FOR ADVANCEMENT STUDY, 
NAVTRA 10052, and (4) applicable rate training 
manuals. The following sections describe them 
and give you some practical suggestions on how 
to use them in preparing for advancement. 

Quals Manual 

THE MANUAL OF QUALIFICATIONS FOR 
ADVANCEMENT. NAVPERS 18068C, gives the 
minimum occupational and military qualification 
standards for advancement to each pay grade 
within each rating. This manual is usually called 
the "Quais Manual," and the qualifications them­
selves are often called "quais." The qualifica­
tion standards are of two general types: (1) 
military qualification standards and (2) occupa­
tional qualification standards. 

MILITARY STANDARDS are requirements 
that apply to all ratings rather than to any one 
particular rating. Military requirements for ad­
vancement to third class and second class petty 
officer rates deal with military conduct, naval 
organization, military justice, security, watch 
standing, and other subjects which are required 
of petty officers in all ratings. 

OCCUPATIONAL STANDARDS are require­
ments that are directly related to the work of 
each rating. 

Both the military requirements and the oc­
cupational qualification standards are divided 
into subject matter groups. Within each subject 
matter group, they are further divided into 
PRACTICAL FACTORS and KNOWLEDGE FAC­
TORS. Practical factors are things you must be 
able to DO. Knowledge factors are things you 
must KNOW in order to perform the duties of 
your rating. 

In most subject matter areas, you will find 
both practical factor and knowledge factor qual­
ifications. In some subject matter areas, you 
may find only one or the other. It is important 
to remember that there are some knowledge 
aspects to all practical factors, and some prac­
tical as�ects to most knowledge factors. There­
fore, even if the Quals Manual indicates that 
there are no knowledge factors for a given sub­
ject matter area, you may still expect to find 
examination questions dealing with the knowledge 
aspects of the practical factors listed in that sub­
ject matter area. 

You are required to pass a Navywide mil­
itary/leadership examination for E-4 or E-5, as 
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appropriate, before you take the occupational 
examinations. The military /leadership exam­
inations are administered on a schedule deter­
mined by your commanding officer. Candidates 
are required to pass the applicable military/ 
leadership examination only once. Each of these 
examinations consists of 100 questions based on 
information contained in MILITARY REQUIRE­
MENTS FOR PETTY OFFICERS 3 & 2, NAV­
PERS 10056 and other publications listed in BIB­
LIOGRAPHY for advancement study. NA VTRA 
10052. 

The Navywide occupational examinations for 
pay grades E-4 and E-5 will contain 150 ques­
tions related to occupational areas of your rat­
ing. 

If you are working for advancement to second 
class, remember that you may be examined on 
third class qualifications as well as on second 
class qualifications. 

The QUALS MANUAL is kept current by 
means of changes. The occupational qualifica­
tions for your rating which are covered in this 
training manual were current at the time the 
manual was printed. By the time you are studying 
this manual, however, the quais for your rating 
may have been changed. Before using any set· 
of quals always check them against an UP-TO­
DATE copy of the QUALS MANUAL. 

Record of Practical 
Factors 

Before you can take the servicewide exami­
nations for advancement, there must be an entry 
in your service record to show that you have 
qualified in the practical factors of both the mil­
itary qualifications and the occupational qualifi­
cations. The RECORD OF PRACTICAL FAC­
TORS, mentioned earlier, is used to keep a 
record of your practical factor qualifications. 
This form is available for each rating. The form 
lists all practical factors, both military and oc­
cupational. As you demonstrate your ability to 
perform each practical factor, appropriate 
entries are made in the DATE and INITIALS 
columns. 

Changes are made periodically to the MAN­
UAL OF QUALIFICATIONS FOR ADVANCE­
MENT, and revised forms of NAVPERS 1414/1 
are provided when necessary. Extra space is 
allowed on the Record of Practical Factors for 
entering additional practical factors as they are 
published in changes to the QUALS MANUAL. 
The Record of Practical Factors also provides 
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space for recording demonstrated proficiency 
in skills which are within the general scope of 
the rating but which are not identified as min­
imum qualifications for advancement. 

Until completed, the NAVPERS 1414/1 is 
usually held by your division officer; after com­
pletion, it is forwarded to the personnel office 
for insertion in your service record. If you are 
transferred before qualifying in all practical fac­
tors, the incomplete form should be forwarded 
with your service record to your next duty sta­
tion. You can save yourself a lot of trouble by 
making sure that this form actually is inserted 
in your service record before you are trans­
ferred, If the form is not in your service record, 
you may be required to start all over again and 
requalify in the practical factors which have al­
ready been checked off. 

NAVTRA 10052 

The BIBLIOGRAPHY FOR ADVANCEMENT 
STUDY, NAVTRA 10052 (revised), is a very im­
portant publication for any enlisted person pre­
paring for advancement. This bibliography lists 
required and recommended rate training man­
uals and other reference material to be used by 
personnel working for advancement. 

NAVTRA 10052 is revised and issued once 
each year by the Naval Training Command. Each 
revised edition is identified by a letter following 
the NA VTRA number. When using this publica­
tion, be SURE that you have the most recent edi­
tion. 

If extensive changes in qualifications occur in 
any rating between the annual revisions ofNAV- . 
TRA 10052, a supplementary list of study mate­
rial may be issued. When you are preparing for 

·advancement, check to see whether changes have 
been made in the qualifications for your rating. 
If changes have been made, see if a Notice has · 

been issued to supplement NA VTRA 10052 for 
your rating. 

The required and recommended references 
are listed by pay grade in NA VTRA 10052. If you 
are working for advancement to third class, study 
the material that is listed for third class. If you 
are working for advancement to second class, 
study the material that is listed for second class; 
but remember that you are also responsible for 
the references listed at the third class level. 

In using NAVTRA 10052 you will notice that 
some rate training manuals are marked with an 
asterisk (*). Any manual marked in this way is 
MANDATORY-that is, it must be completed at 
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the indicated rate level before you can be eligible 
to take the servicewide examination for advance­
ment. Each mandatory manual may be completed 
by (1) passing the appropriate enlisted corre­
spondence course that is based on the mandatory 
training manual; (2) passing locally prepared 
tests based on the informati()n given in the train­
ing manual; or (3) in some cases, successfully 
completing an appropriate Navy school. 

Do not overlook the section of NA VTRA 10052 
which lists the required and recommended ref­
erences relating to the military qualification 
standards for advancement. Personnel of ALL 
ratings must complete the mandatory military 
requirements training manual for the appro­
priate rate level before they can be eligible to 
advance. 

The references in NA VTRA 10052 which are 
recommended but not mandatory should also be 
studied carefully. ALL references listed in 
NA VTRA 10052 may be used as source material 
for the written examinations, at the appropriate 
rate levels. 

Rate Training Manuals 

As a result of the establishment of the Naval 
Training Support Command under the Chief of 
Naval Training, new editions of rate training 
manuals, correspondence courses, curricula, 
and other training publications formerly desig­
nated with the abbreviation NAVPERS are being 
designated with NAVTRA, This training manual, 
for example, is NAVTRA 10195-A, which means 
that it is a publication of the Naval Training Sup­
port Command which succeeds a manual desig­
nated NAVPERS 10195. 

In this· chapter, and elsewhere in this manual, 
training publications which already carry the new 
abbreviation are so listed; those not yet changed 
are listed as NA VPERS numbers. 

There are two general types of rate training 
manuals. RATING manuals ( such as this one) 
are prepared for most enlisted ratings. A rating 
manual gives information that is directly related 
to the occupational qualifications of ONE rating. 
SUBJECT MATTER manuals or BASIC manuals 
give information that applies to more than one 
rating. 

Rate training manuals are revised from time 
to time to keep them up to date technically. The 
revision of a rate training manual is identified 
by a letter following the NAVTRA number. You 
can tell whether any particular copy of a training 
manual is the latest edition by checking the 
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NA VTRA number and the letter following this 
number in the most recent edition of LIST OF 
TRAINING MANUALS AND CORRESPONDENCE 
CO URSES, NAVTRA 10061. (NAVTRA 10061 is 
actually a catalog that lists all current training 
manuals and correspondence courses; you will 
find this catalog useful in planning your study 
program.) 

Each time a rate training manual is revised, 
it is brought into conformance with· the official 
publications and directives on which it is based; 
but during the life of any edition, discrepancies 
between the manual and the official sources are 
almost certain to arise because of changes to the 
latter which are issued in the interim. In the 
performance of your duties, you should always 
refer to the appropriate official publication or 
directive. If the official source is listed in NA V­
TRA 10052, the Naval Examining Center uses it 
as a source of questions in preparing the Fleet­
wide examinations for advancement. In case of 
discrepancy between any publications listed in 
NA VTRA 10052 for a given rate, the Examining 
Center will use the most recent material. 

Rate training manuals are designed to help 
you prepare for advancement. The following sug­
gestions may help ·you to make the best use of 
this manual and other Navytraining publications 
when you are preparing for advancement. 

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

2. Set up a regular study plan. It will prob­
ably be easier for you to stick to· a schedule if 
you can plan to study at the same time each day. 
If possible, schedule your studying for a time of 
day when you will not have too many interrup­
tions or distractions. 

3. Before you begin to study any part of the 
manual intensively, become familiar with the 
entire book. Read the preface and the table of 
contents. Check through the index. Look at the 
appendixes. Thumb through the book without any 
particular plan, looking at the illustrations and 
reading bits here and there as you see things 
that interest you. 

4. Look at the training manual in more 
detail, to see how it is organized. Look at the 
table of contents again. Then, chapter by chap­
ter, read the introduction, the headings, and the 
subheadings. This will give you a pretty clear 
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picture of the scope and content of the book. As 
you look through the book in this way, ask your­
self some questions: 

• What do I need to learn about this? 
• What do I already know about this? 
• How is this information related to infor­

mation given in other chapters? 
• How is this information related to the 

qualifications for advancement? 

5. When you have ageneralidea of what is in the 
training manual and how it is organized, fill in 
the details by intensive study. In each study 
period, try to cover a complete unit-it may be 
a chapter, a section of a chapter, or a subsec­
tion. The amount of material that you can cover 
at one time will vary. If you know the subject 
well, or if the material is easy, you can 'Cover 
quite a lot at one time. Difficult or unfamiliar 
material will require more study time. 

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

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

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

9. Use enlisted correspondence courses 
whenever you can. The correspondence courses 
are based on rate training manuals or on other 
appropriate texts. As mentioned before, comple­
tion of a mandatory rate training manual can be 
accomplished by passing an enlisted correspon'!_._ 
ence course based on the rate training man�' 
You will probably find it helpful to take other 
correspondence courses as well as those based 
on mandatory manuals. Taking a correspondence 
course helps you to master the information given 
in the training manual, and also helps you see 
how much you have learned. 

?; 
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10. Think of your future as you study rate 
training manuals. You are working for advance­
ment to third class or second class right now, 
but some day you will be working toward higher 
rates. Anything extra that you can learn will help 
you, both now and later. 

SOURCES OF INFO RMATION 

Besides training manuals, NAVTRA 10052 
lists other publications on which you may be ex­
amined. You should not only study the sections 
required, but should become as familiar as pos­
sible with all publications you use. 

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

PUBLICATIONS YOU SHOULD KNOW 

Electronic technical publications include 
various handbooks, bulletins, and manuals pub­
lished and distributed by the Ship Systems Com­
mand, and manufacturers' technical manuals 
The Navy Stock List of Publications and Forms, 
NAVSUP 2002, furnishes a complete list of Nav­
Ships technical publications along with instruc­
tion for ordering copies. 

One bulletin of great importance to the ET is 
E lectronics Information Bulletin (EIB), NavShips 
0967-001-0000 published biweekly for naval 
electronics activities. A complete file of these 
bulletins should be maintained. 

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

The Electronic� Installation and Maintenance 
Book (EIMB) ffdished data applying to all types 
of electronics equipment including the theory of 
operation of basic electronic circuits. The EIMB 
is organized and issued as 12 separate hand­
books, each with its own NavShips number. A 

complete listing of all handbooks, stock numbers, 
and most recent changes can be found in current 
issues of the EIB. 

Another NavShips publication of importance 
to the ET is the Naval Ships Technical Manual, 

17 

NAVSHIPS 0901-000-0000. This manual is the 
basic doctrine publication of the Naval Ship Sys­
tems Command. Chapter 9670 is of particular 
importance to the ET and should be a part of the 
ET library. 

The Naval Ship Systems Command Technical 
News is a monthly publication which contains in­
teresting and useful articles on all aspects of 
shipboard engineering. This magazine is partic­
ularly useful because it presents information 
which supplements and clarifies information 
contained in the Naval Ships Technical Manual 
and because it presents information on new de­
velopments. 

The manufacturers' technical manuals that 
are furnished with most electronic equipment 
are valuable sources of information on opera­
tion, maintenance and repair. The manufactur­
ers' technical manuals that deal with Naval Ship 
Systems Command equipment are usually given 
NA VSHIPS numbers. These manuals are de­
scribed in chapter 2 of this training manual. 

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

TRAINING FILMS 

Training films available to naval personnal 
are a valuable source of supplementary informa­
tion on many technical subjects. Training films 
are listed in the UNITED STATES NAVY FILM 
CATALOG, NAVAIR 10-1-777 {formerly NAV­
W EPS 10-1-777), published in 1971. Copies may 
be ordered in accordance with the NAVY STOCK 
L IST OF PUBLICATIONSANDFORMS,NAVSUP 
2002. Monthly supplements to the Film Catalog 
are distributed to catalog holders. 

When selecting a film, note its date of issue 
listed in the Film Catalog. As you know, proce­
dures sometimes change rapidly. Thus, some 
films become obsolete rapidly. I f  a film is ob­
solete only in part, it may sometimes be shown 
effectively if before or during its showing you 
carefully point out to trainees the procedures 
that have changed. 



CHAPTER 2 

MAINTENANCE 

Maintenance may be defined as the function 
of retaining equipment in, or restoring it to, an 
operational condition. This includes many opera­
tions such as servicing, repair, modification, 
modernization, overhaul, rebuilding, testing, in­
specting, and providing spare parts. Maintenance 
of electronics equipment is divided into two main 
categories-preventive maintenance and cor­
rective maintenance. 

Preventive maintenance consists of the ac­
complishment of those maintenance actions 
deemed necessary to maintain uninterrupted 
operation within design specifications, and to 
reduce or eliminate failures, thus prolonging 
the useful life of the equipment. If these actions 
are performed on a regular periodic basis, the 
maintenance is referred to as planned/pre­
ventive maintenance. 

Corrective maintenance (or repair) is the 
correction of damage to equipment so as to re­
store it to an operational condition. This in­
cludes the isolation of trouble (troubleshooting), 
replacement of defective parts, and the readjust­
m ent and/ or realignment of equipment to bring 
it up to a satisfactory operating level. Correc­
tive maintenance may also be classified as 
class A, B, or C maintenance. 

Class A maintenance (rebuilding or restor­
ing) is the act of overhauling, repairing, modi­
fying (field changing) and/ or restoring a specific 
electronic set, group, unit, assembly, or sub­
assembly so that it meets its most recent equip­
ment design and technical 'specifications, and 
is essentially as good as new equipment. 

Class B maintenance ( overhaul) is the act 
of repairing and/or modifying a specific elec­
tronic set, group, unit, assembly or subassembly 
so as to restore its operating characteristics 
to the extent required to meet its most recent 
design and technical specifications. 

Class C maintenance is the act of repair­
ing on board ship a specific electronic set, 
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group, unit, assembly, or subassembly to correct 
those deficiencies specified by a particular job 
order or work request. 

Maintenance may also be referred to as 
operational, technical, and tender /yard mainte­
nance. 

Operational maintenance consists of inspec­
tion, cleaning, lubrication, and servicing, and 
may also consist of adjustments and minor parts 
replacement not requiring high technical skill or 
internal alignment. 

Technical maintenance consists of replace­
ment of parts, subassemblies, or assemblies, 
and the alignment, testing, and adjustment of 
equipment. This type of maintenance requires 
skill and detailed knowledge of the equipment. 

Tender/yard maintenance is maintenance 
which requires a major overhaul or complete 
rebuilding of assemblies, subassemblies, or 
parts, 

In Department of Defense maintenance publi­
cations, the terms organizational, field, and 
depot maintenance are substituted for opera­
tional, technical, and tender /yara maintenance. 

SAFETY PRECAUTIONS 

Safety precautions relating to maintenance 
of electronics equipment are dicussed in chap­
ter 2 of Basic Electronics, Vol. 1, NAVPERS 
10087 -C, and chapter 9670, section 5 of the NA V­
SHIPS Technical Manual. The following para­
graphs review and build upon the material con­
tained in these publications by discussing 
precautions when handling fluorescent tubes and 
when working aloft. Also presented are some of 

. the important 11D0s" and HDON'Ts" concerning 
safety for Electronics Technicians. 

PRECAUTIONS WHEN HANDLING 
FLUORESCENT TUBES 

Precautions to be observed when handling 
radioactive and cathode-ray tubes are discussed 

.;.·�, 
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in Basic Electronics, Vol. 1, NAVPERS 10087 -C. 
F1uorescent tubes manufactured before 1949 
contained a poisonous chemical and therefore 
special precautions were necessary when han­
dling and disposing of these tubes. These special 
precautions are no longer necessary for the 
fluorescent tubes in use today. However, the 
general precautions relating to any breakable 
glass objects should be observed. 

PRECAUTIONS WHEN WORKING ALOFT 

Hazards while working aloft include death or 
injury from falling, asphyxiation from stack 
gasses, electric shock (either from the equip­
ment being worked on or from induced voltages 
in guy wires and other ungrounded conductive 
materials due to radiation from radio and radar 
antennas). Also included are overexposure to 
radiation from high powered radar anteJVlas, 
contact with rotating or oscillating antennas or 
other moving machinery, and overexposure to 
inclement weather conditions. 

In addition to the danger from electric shock 
due to energized equipment and induced voltages, 
there may also be a shock hazard due to static 
charges. Static charges are caused by electri­
cally charged particles that exist naturally in the 
air. Under certain conditions these charged 
particles will collect on metallic objects such as 
wire antennas and produce a shock hazard. 
Grounding the objects concerned will eliminate 
the hazard. Shocks from static charges will not 
cause direct harm to the individual, but any 
unexpected shock while aloft may cause a person 
to fall. 

Before going aloft, permission must be ob­
tained from the officer of the deck, and all 
transmitters and machinery in the vicinity of 
the work area must be secured and tagged. 
Permission must also be obtained from the 
engineer officer to ensure that boiler tubes 
will not be blown or boiler safeties set during 
the time the work is being done aloft. If in port 
or at anchor, permission must also be obtained 
from the OOD of any ships alongside. Notify 
these ships when work is completed. 

An approved parachute-type safety harness 
(fig. 2-1) must be worn at all times when work­
ing aloft. (The lineman's type safety belt is no 
longer authorized for N avy use.) Safety har­
nesses must be checked periodically in accord­
ance with the Planned Maintenance Subsystem. 
Tools to be used on the job should be placed in 
a canvas bag and hauled up with a line to the job 
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162.135 
Figure 2-1.-Parachute-type safety harness. 
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location. To guard against dropping tools and 
seriously injuring someone, it is recommended 
that the tool being used be tied to the safety 
harness with a piece of line. 

POINTS TO REMEMBER 

Some important points to remember relating 
to safety are listed in the following paragraphs. 

Remember to secure power from ALL 
sources, tag supply switches, and discharge all 
capacitors and other devices that may contain a 
stored electrical charge before working on elec­
trical or electronics equipment. 

Do not work on energized equipment unless 
in an emergency, and then only after obtaining 
permission from appropriate authority and tak­
ing special precautions. Voltages as low as 30 
volts can be dangerous under certain conditions. 
Approximately 100 milliamperes through the 
heart area for 1 second can be fatal. 

Do not use your fingers to test a "hot" 
circuit; use an approved meter. Do not hold test 
probes when measuring voltages over 300 volts. 
Do not work alone when working on energized 
circuits and equipments. 

Use an approved fuse puller to remove and 
replace cartridge fuses. Do not short out, block 
open, or otherwise disable any interlock switch. 

Observe all "high voltage," "R F radiation," 
and other types of safety warning signs. Ensure 
that the metal cases of portable test equipment 
and power tools are properly grounded. Do not 
use a power tool that has a frayed cord or 
damaged plug. 

Take time to be safe-hurrying invites 
accidents. 

PREVENTIVE MAINTENANCE 

Preventive maintenance actions enable the 
technician to prevent troubles from occurring in 
equipment, and to correct any other troubles 
before they result in actual breakdown of the 
equipment. These actions (which normally con­
sist of cleaning, lubrication, periodic tests and 
inspections, and recording of performance data) 
are carried out as specified by the Planned 
Maintenance Subsystem (PMS) for the individual 
equipment or system concerned. 

The PMS is a subsystem of the 3-M System, 
and is discussed in Military Requirements for 
P03&2, NA VPERS 10056-C. As an ET3 or ET2 
you will be concerned mainly with the Weekly 
PMS Schedule (OPNAV 4790/15), the Mainte-
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nance Requirement Cards (OPNAV 4700-1), the 
Feedback Report (OPNAV 4790/7A), and that 
portion of the Work Center PMS Manual ( OPNA V 
43P1) that applies to your equipment. 

THE WEEKLY PMS SCHEDULE 

A Weekly PMS Schedule (fig. 2-2) is posted 
in each Work Center, and is used by the Work 
Center Supervisor to assign and monitor the 
accomplishment of the required PMS actions by 
the work center personnel. 

The Weekly PMS Schedule contains the fol­
lowing: 

a. A particular Work Center, date, and 
approval signature 

b. A list of the systems, subsystems, and 
components assigned to the maintenance group, 
and related Maintenance Index Pages (MIP) in 
the Work Center PMS Manual (OPNAV 43P1) 

c. Names of the maintenance personnel as­
signed to individual maintenance actions 

d. The maintenance requirements to be per­
formed during one week. 

e. A column for scheduling outstanding re­
pairs and PM checks due in next 4 weeks. This 
enables the Work Center Supervisor to list 
forthcoming PM checks and corrective mainte­
nance actions as being beyond the capability of 
the ship's personnel, lack of spare parts, or lack 
of proper tools. These repairs may be phased 
into the workload and accomplished with cur­
rently scheduled maintenance. 

The Weekly PMS Schedule is used as fol­
lows: 

a. The weekly and daily maintenance re­
quirements are entered on the Weekly PMS 
Schedule, using the Maintenance Index Page 
(MIP) as a guide. Weekly requirements may be 
entered on Monday to provide ease of reschedul­
ing. Daily requirements must appear each day. 
These may be preprinted on the Weekly PMS 
Schedule. 

b. The Work Center Supervisor transposes 
all PMS requirements for the current week from 
the Quarterly Maintenance Schedule to the 
Weekly PMS Schedule. He is responsible for up­
dating the Quarterly Maintenance Schedule when 
the weekly PMS requirement has been completed. 
He must achieve a balanced work load and give 
appropriate consideration to the week's oper­
ating schedule. He must ensure that related 
maintenance actions are scheduled together. 
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WUliLY PMS SOIEDULE (CONVENTIOIIAl) 
OftU.V fObt, 4790/U (3-71) 
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Figure 2-2.-Weekly PMS schedule. 

MIPs/MRCs must be reviewed to determine 
related maintenance requirements. 

c. Maintenance personnel obtain PMS as­
signments from the Weekly PMS Schedule, obtain 
MRC cards, tools, and material, and perform the 
maintenance action. The completed maintenance 
action is then reported to the Work Center Super­
visor. 

THE MAINTENANCE REQUIREMENT 
CARD 

The Maintenance Requirement Card (MRC) 
provides maintenance personnel with detailed 
guidance for the performance of each planned/ 
preventive maintenance action. MRCs are 
grouped as follows: 

MRC Set-Consists of the complete index of 
MRCs describing the minimum 
maintenance requirement for a 
specific system, subsystem, or 
component. The MRCs in a set are 
listed under the same MIP number. 
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MRC Group-Consists of MRCs covering all 
planned maintenance require­
ments listed on the MIPs assigned 
to one specific work center. 

MRC Deck-Consists of all MRC groups and 
Equipment Guide Lists (EGLs) for 
the centers within a department. 
An example is the master MRC 
deck for the Operations Depart­
ment. 

Maintenance requirement cards for specific 
electronics equipment are shown inchapter 11 of 
this manual. 

CORRECTIVE MAINTENANCE 

To perform effective corrective maintenance 
the ET must have a good working knowledge of 
the basic principles of electricity and elec­
tronics. The only way to acquire this knowledge 
is by diligent study. The ET must also be thor­
oughly familiar with the theory of operation of 
the equipments that he must service. 

�'< 
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Skill in the use of test equipment (and hand­
tools) is also necessary for effective corrective 
maintenance. Skill comes with practice and with 
careful study of the technical manual that comes 
with each piece of test equipment. The ET 
should take advantage of every opportunity to 
learn more about every type of electronic test 
equipment used aboard ship. 

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

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

The best way (the most economical in time 
and effort) to isolate a fault is by using a logical 
troubleshooting method. This method (called the 
six-step troubleshooting method) is discussed 
in chapter 12 of this manual. 

MAINTENANCE DATA COLLECTION 
SUBSYSTEM 

The maintenance data collection subsystem 
(MDCS) is the subsystem of the 3-M System which 
provides a means for recording and reporting 
information (such as manhours and material 
expenditures) associated with the various cate­
gories of maintenance actions. 

The subsystem uses coded data elements to 
record much of this information in order to 
standardize the data collected and to facilitate 
its processing and use. The failure and correc­
tive action information recorded on maintenance 
action documents, and the material usage in­
formation recorded on associated supply docu­
ments are retrievable, through this system, for 
engineering analysis and maintenance history. 
In addition, the system makes it possible to 
report the need to delay the accomplishment of 
required maintenance or to indicate the principal 
reason for this delay. The MDCS forms that you 
will be mainly concerned with as an ET3 or ET2 
are the Maintenance Data Form OPNA V Form 
4790-2K and supply requisition form NAVSUP 
Form 1250. 
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Maintenance Data Form 
( OPNA V Form 4 790-2K) 

Routine maintenance action reporting is 
accomplished on a multipurpose Maintenance 
Data Form which, occasionally, is augmented 
by Supplemental Report Form. The Maintenance 
Data Form is used to report the completion or 
deferral of a maintenance action, or to request 
needed assistance. The standard data elements 
which must be completed to report any categories 
of maintenance information have been grouped 
together in separate, clearly labeled sections of 
the form to simplify data recording and to 
facilitate automatic data processing (ADP). 

In addition to the standard data elements, the 
form provides special shaded sections to record 
data elements for maintenance actions asso­
ciated with specially identified systems or equip­
menta, or reports completed under certain 
unique circumstances. In this manner, provision 
has been made for reporting special or addi­
tional maintenance related information. The 
form is a single sheet, multipurpose form 
printed on NCR (no carbon required) paper. 

To provide a -complete record of a mainte­
nance action, it may be necessary to use two or 
more reporting forms. Information on a mainte­
nance action may be recorded on a deferral, 
subsequent changes to that deferral, a work 
request, associated supply documents, and any 
number of special supplemental reports. To 
ensure against the loss of essential data on 
these forms, they must be unmistakably linked 
to each other, and to the proper maintenance 
action, until all the data have been properly 
processed. This is accomplished by assigning 
to each maintenance action a unique identifica­
tion number, and by ensuring that this number 
appears on each associated data collection form. 

In the MDCS this identification is a 13 
character number known as the Job Control 
Number (JCN). It is composed of a five charac­
ter Unit Identification Code, a four character 
Work Center Code, and a four character se­
quential serial number called the Job Sequence 
Number (JSN). The JSNs are normally numerical 
and are assigned, in sequence from 0001 through 
9999 by the Work Center Supervisor. The num­
bers are then recycled to 0001. The time lapse 
before recycle occurs is usually sufficient to 
preclude any confusion in identifying mainte­
nance action documents. Provisions have been 
made for extending the range of JSNs by using a 
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letter in lieu of the first numeral (A001, B205, 
etc.) 

COMPLETED MAINTENANCE ACTION 
(OPNAV Form 4790-2K).-The CompletedMain­
tenance Action form (fig. 2-3) is prepared for 
the following: 

a. All reportable corrective maintenance 
b. Authorized alterations which are com­

pleted without having first been deferred 
c. PMS actions for which the MRC specifies 

the use of repair parts or material 
d. PMS actions which require that meter 

readings be reported as part of the MRC pro­
cedure 

e. PMS actions during which clearances, 
tolerances, or readings are obtained which must 
be reported in accordance with Type Commander 
(TYCOM) instructions 

f. Preventive maintenance actions other 
than PMS. Routine PMS actions are not re­
ported 

To fill out the Maintenance Data Form for a 
completed maintenance action (fig. 2-3), enter 
your ship's name and hull number in the upper 
left corner, check the maintenance action com­
pleted box in the upper right corner, and com­
plete the rest of the form as described below. 
(Appendices referred to are those in the 3-M 
Manual, OPNA V 43P2.) 

Block 1: The Unit Identification Code (UIC) 
is the code for your activity. If this code con­
sists of only four digits, enter a zero as the 
first digit. 

Block 2: Work Center codes are in Appendix 
3. The first two characters identify the depart;. 
ment and division; the last two digits identify 
the work center. (OE01 is the electronic main­
tenance group of the operations department.) 

Block 3: The job sequence number (JSN) is a 
four digit work serial number assigned sequen­
tially by the Work Center Supervisor. The UIC, 
Work Center Code, and JSN make up the job 
control number as stated previously. 

Block 4: Enter the equipment identification 
code (EIC) for the equipment on which mainte­
nance was performed. This code is found in the 
EIC Master Index Manual. To determine the 
proper EIC, refer to the system level EIC 
sequence section of the Master Index and find 
the name of the system that includes your 
equipment. Opposite the system name is a 
number or letter followed by six zeros. The 
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number or letter identifies the section of the 
manual in which the EIC codes for the equipment 
associated with the system are listed. 

For example, (as in the case of fig. 2-3), 
you find in the system level EIC sequence 
section that the EIC code for radar and IFF 
systems is POOOOOO .. You then refer to the 
P section of the system, subsystem, equipment 
EIC sequence and find the EIC code for the 
SPS-10 radar set to be Pl13000. 

In addition to the EIC sequence section, the 
Master Index also includes a nomenclature se­
quence section. This section lists the noun 
names of systems, subsystems, and equipments 
(along with their EIC codes) in alphabetical 
order. 

Block 5: Enter the code that best describes 
the first indication of trouble. These codes are 
contained in Appendix 4. The 9 listed in block 5 
is the code for 11fails to radiate." 

Block 6: Enter the code from Appendix 5 
which describes the circumstances under which 
the need for corrective maintenance was dis­
covered. 

Block 7: Enter the Julian date. A Julian 
calendar is shown in Appendix 2. The last 
numeral of the year is entered first, followed 
by 3 digits for the consecutive day of the year. 
The 1140 listed in block 7 is 20 May 1971. (The 
20th of May is the 140th day of the year.) 

Block 8: Enter the code from Appendix 6 

which best describes the status of the equipment 
at the time the need for maintenance was dis­
covered. The 2 in block 8 of figure 2-3 means 
nonoperational. 

Block 9: Enter the serial number of the 
equipment as identified by the first four charac­
ters of the EIC in block 4. This would be the 
serial number of the AN/SPS-10 radar set in 
the example shown in figure 2-3. 

Block 10: Enter the allowance parts list 
number assigned to the part being repaired or 
replaced. This number is found in the Coordi­
nated Shipboard Allowance List. (COSAL), and 
the List of Effective Pages (LOEP) in the 
Departmental Master 3-M Manual, OPNA V 43Pl. 
If the number is not listed in the COSAL or 
LOEP, enter 11not listed." 

Block 11: This block is completed when a 
field change or alteration is performed. 

Block .12: Enter the code from Appendix 7 
which best describes the action taken to com­
plete the maintenance. 

Block 13: Enter the total manhours to the 
nearest tenth expended on the maintenance. Enter 
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zeros in the spaces to the left whica are not 
used. For example, if two men worked 1.5 
hours, the entry would be 0030. 

· 

Block 14: Enter the rate of the senior man 
performing the maintenance. 

Block 15: Enter the Julian date of the day 
the maintenance is completed. 

Block 16: Enter the code from Appendix 6 
which best describes the status of the equip­
ment after the maintenance is completed. (1 
indicates operational.) 

Block 17: Enter the code from Appendix 8 
which best describes the cause of the failure. 
(9 indicates normal stress or deterioration.) 

Block 18-21: Completed when the equip­
ment contains a time meter. Not filled in when 
field changes or alterations (block 11) are in­
volved. Enter in block 18 the time to the nearest 
tenth of an hour that was actually spent on the 
maintenance. Include troubleshooting time, 
repairing time, and time spent checking equip­
ment after the repair. This time is actual clock 
time, not manhours. For example, if one man 
(or any number of men) worked for 2.5 hours, 
the time entered would be 0025. 

Block 19: Enter a single numeral (1-9) to 
indicate the percentage to the nearest 10% 
of active maintenance time (block 18) that was 
spent on troubleshooting. If no troubleshooting 
was involved, enter zero. 

Block 20: Enter the equipment meter or 
counter reading to the nearest hour, at the 
time the first indication of trouble was recog­
nized. If more than one meter is installed, use 
the one that monitors operating hours for the 
equipment being worked on. 

Block 21: Record the meter designation that 
applies to block 20. When no designator has 
been assigned, leave blank. 

Block 22-42: Discussed later under de­
ferred maintenance. 

Block 43: Enter the noun name of the 
equipment identified in block 4, using abbre­
viations as necessary. Use AN nomenclature 
when available. Briefly describe what was 
wrong with the equipment and what was done to 
correct the fault. Print one letter to a space. 

Block 44-47: Leave blank. 
Block A: Signature of the senior man per­

forming the maintenance. 
Block B: Signature of the Work Center 

Supervisor. 
Blocks 48-54: To be filled in only if the 

equipment being worked on is included in the 
selected equipment list appearing in Appendix 
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18. Enter in block 48 the EIC code for the equip­
ment being worked on, as in block number 4. 

Block 49: Enter the manufacturer's part 
number or the Federal Stock Number (FSN). 
The FSN number should be used only if there 
is no manufacturer's part number. Check the 
appropriate box for the number used. 

Block 50: If the manufacturer of the part 
is known, enter his code number here. Manu­
facturer's codes are obtained from the Supply 
Department. 

Block 51: Enter the serial number of the 
part. If the number is large, use only the last 
ten characters. 

Block 52: Enter the code from Appendix 12 
which best describes the condition of the failed 
part. (Code 2 indicates an open coil winding.) 

Block 53: Enter the reference designation 
for the part from the appropriate schematic 
diagram. 

Block 54: Enter from Appendix 13 the code 
which best describes what was done with the 
faulty part. If there are several faulty parts, 
complete the rest of section 5 but document 
only the most significant parts. (Code D indi­
cates discarded.) 

Blocks S-Z are for use as directed by Type 
Commanders. Section 6 is for the use of repair 
activities in planning, scheduling, and control­
ling work. 

DEFERRED MAINTENANCE ACTION (OP­
NAV Form 4790-2K).-The Deferred Mainte­
nance Action form (fig. 2-4) is prepared for 
maintenance actions which cannot be completed 
within the time normally required. The initial 
documentation is completed in duplicate. A copy 
of the form is submitted as soon as the need to 
defer maintenance is recognized. The original of 
the deferral is retained on board for documen­
tation of additional data, and is submitted only 
after the deferred maintenance is completed, or 
the deferral is cancelled. Deferred action re­
ports are submitted for reportable maintenance 
which falls in the following categories: 

a. Cannot be accomplished because of the 
ship's operations. (In this respect, the ship's 
operations are considered to include both in port 
and at sea activities that preclude the accom­
plishment of required maintenance.) 

b. Cannot be accomplished because of a lack 
of parts or material. 

c. Cannot be accomplished because of a need 
for technical skills or equipment not available 
on board. (Outside assistance is required.) 
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d, All PMS actions (monthly and less fre­
quent) that must be deferred for outside as­
sistance will be reported as a deferred mainte­
nance action. 

� To fill out the Maintenance Data Form for a 
deferred maintenance action, proceed as follows: 

Section 1 is completed in the same manner 
as described for the completed action form. 

Section 2 is filled in upon completion of the 
deferred action. 

Block 22: Enter the code from Appendix 9 
that best describes why the maintenance cannot 
be accomplished. (Code 7 indicates that the re­
quired part is not on board.) 

Block 23: Enter the total manhours to the 
nearest tenth expended up to the time of the de­
ferral. 

Block 24: Enter the rate of the senior man 
engaged in the maintenance. 

Block 25: Enter the Julian date of the day 
the maintenance is deferred. 

Block 26: Enter the code from Appendix 6 
that best describes the status of the equipment 
at the time of deferral. 

Block 27: Enter the code from Appendix 10 
that best describes the type of availability need 
to complete the deferral. (Code 5 indicates 
ship's force.) 

Block 28: Enter the code from Appendix 11 
that best describes the urgency for completing 
the deferral. (Code 3 indicates routine repair.) 

Block 29: Enter an X when failed part in­
formation is required. The activity completing 
the maintenance will furnish the necessary data. 

Blocks 30-33: Completed when equipment 
contains a time meter or counter. Refer to blocks 
18-21 of the completed maintenance action form. 

Blocks 34 and 35 are completed when an 
internal work request is submitted, 

Block 36: Enter the estimated manhours to 
the nearest whole hour required to complete the 
action. This entry is for the Work Center shown 
in block 2 when the deferral is to be completed 
by the ship's force. For other types of avail­
abilities, the entry is for the total ship's force 
manhours in connection with the deferral. 

Block 37: When the type of availability is 
ship's force and assistance is required, enter 
the Work Center that will provide the assistance. 

Block 38: The Work Center listed in block 
37 will enter its estimate of total manhours 
required to complete its portion of the mainte­
nance. When the type of availability is other than 
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ship's force, the type commander's representa­
tive will fill in block 38. 

Blocks 39-42 are completed when an internal 
work request is submitted. 

Block 43: Enter the name or AN designator 
of the equipment identified in block 4. All de­
ferrals must include the following information: 

1. The trouble, followed by three Xs 
2. What needs to be done 
3. Parts needed to complete the work 

Mter a deferral has been submitted, the 
reason for the deferral could change. Any change 
in the deferred action taken, or to the type of 
availability requires submission of a new de­
ferral form. Such changes will usually cause 
other data to be incorrect; therefore, the new 
form must be carefully checked. 

When the deferred maintenance is com­
pleted, check the completed maintenance block, 
complete the blocks in section 2, and describe 
in block 43 what was done. 

WORK REQUEST. (OPNAV Form 4790/2K)­
Appropriate blocks on four sheets of the mainte­
nance data form are filled in to record the need 
for outside assistance. Variations, however, 
from the standard number of copies may be re­
quired by certain repair activities. These pro­
cedures are intended to accommodate those 
activities desiring to use the internal work re­
quest concept for planning and controlling main­
tenance assistance between Work Centers within 
the activity. Basic information for initiating the 
Work Request normally will come from the 
ship's copy of an associated deferred action 
form. 

The Work Request is also used to request 
assistance from another Work Center within the 
ship or activity. It is filled in from the informa­
tion contained on the filed copy of the deferred 
action. The Work Request contains the same JCN 
as the associated deferred action. 

For those activities that do not desire to 
control internal Work Requests, or where the 
situation precludes the planning and control of 
requested work, the initiation and accomplish­
ment of the work may be documented by using 
the single sheet Work Request procedures out­
lined in OPNA V 43P2 and 42P5. 

For the Work Request, blocks 1 through 11, 
28 and 29 of the Maintenance Data Form are 
completed, using the information contained on 
the deferral form. In block 43 enter the name 
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or AN designator of the equipment and tell what 
needs to be done. 

In blocks A and B print the names of two 
contact men. If the equipment is to remain on 
board, fill in the location blocks. 

In block 69 list all applicable blueprints, 
technical manuals, schematics and other docu­
ments. When the work has been accomplished, 
complete the deferral copy retained on board 
and forward it to the department head. 

SUPPLY REQUISITION FORMS.-Document­
ing material usage and cost data on maintenance 
transactions requires the joint effort of the 
ship's supply and maintenance personnel. NAV­
SUP Form 1250 and DD Form 1348 (discussed 
in Military Requirements for P03&2, NA VPERS 
10056-C) are the source documents used to 
record material usage and cost data in support 
of maintenance actions. Supply personnel are 
expected to assist maintenance personnel when­
ever difficult or unusual documentation prob­
lems arise. Issues of materials which do not 
directly involve a maintenance action or minor 
consumables will not be reported in the MDCS. 

When a repair part is needed before a 
specific maintenance action can be completed, 
the maintenance man aboard a non-mechanized 
ship uses NAVSUP Form 1250 to request the 
issue of the part from the ship's supply depart­
ment. Supply personnel issue the part, if it is in 
stock aboard ship. If it is not in stock, the in­
formation on the form is used by supply to order 
the part from off-ship sources. 

When a repair part is required to complete a 
specific maintenance action aboard a mechanized 
ship, the maintenance man uses DD Form 1348. 

After appropriate action has been taken by 
the supply personnel, the requesting maintenance 
man receives a copy of the supply request along 
with the material. In cases where the material 
is not available on board, the supply document 
is marked NIS (not in stock) or NC (not carried), 
as appropriate, and the supply personnel take 
appropriate action to obtain the requested mate­
rial. 

Field Changes 

Field Changes are the means by which ap­
proved and authorized alterations and modifi­
cations are made to electronic equipments for 
the purpose of improving the equipment per­
formance, operational characteristics, or main­
tenance features. Recommendations for Field 
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Changes may originate from various sources 
such as the Fleet, naval shipyards, contractors, 
project managers, and equipment engineers. 

Field Changes are mandatory and are to be 
accomplished on the equipment affected in ac­
cordance with the instructions contained in the 
Field Change bulletin at the earliest opportunity. 
Field Changes are issued in kits and are clas­
sified as type 1, 2, 3 or 4 as follows: 

A type 1 Field Change kit includes all parts, 
materials, special tools, and instructions re­
quired to accomplish the change to the affected 
equipment and to revise existing equipment 
nameplates, publications, and charts. 

A type 2 Field Change kit contains the in­
structions to accomplish the Field Change and 
to correct the related publications. The re­
quired parts are not included. 

A type 3 Field Change kit includes the in­
structions to accomplish the change, and some 
of the parts, materials, and special tools re­
quired to accomplish the change and to revise 
the existing nameplates, publications, and 
charts. 

A type 4 Field Change includes the instruc­
tions for accomplishing the change and for cor­
recting the related publications. No parts or 
special tools are required. 

Field Changes are further classified as class 
A, B, or C as follows: 

A class A Field Change is a change approved 
for accomplishment by forces afloat or station 
personnel. No installation funding is required. 

A class B Field Change is a change approved 
for accomplishment by Naval Shipyards, tenders, 
and repair facilities, without reference to the 
cognizant Systems Command, upon allocation of 
funds by the Type Commander. 

A class C Field Change is a change nor­
mally requiring shipyard or other industrial 
assistance for accomplishment, and the cogni­
zant Systems Command is obligated for funding. 

When a Field Change is accomplished, record 
its completion on the Field Change Accomplish­
ment plate of the equipment affected, and on the 
appropriate MDCS Maintenance Data Form in 
accordance with OPNA V 43P2. 

ENVIRONMENTAL EFFECTS ON 
ELECTRONIC EQUIPMENT 

It is beyond the scope of the chapter to pre­
sent all the problems encountered from environ­
mental conditions, because individual methods of 
installation and stowage of electronic equipments 
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differ from ship to ship and from one naval 
shore station to another. However, some of the 
preventive and corrective measures that should 
be taken under adverse environmental condi­
tions,and the effects on the equipment subjected 
to these conditions, are given in the following 
paragraphs. 

TEMPERATURE 

Extremely low temperature may cause 
brittleness in certain types of metals, and loss 
of flexibility to rubber, insulatio.n, and similar 
material. Extremely high temperatures may 
cause deformation, and deterioration of terminal 
boards, seals, insulation and heat-sensitive de­
vices. Rapid changes of temperature may be 
especially damaging to certain types of elec­
tronic components. 

The cooling or heating of air spaces sur­
rounding the components of electronic equipment 
is generally accomplished and controlled by 
blowers, fans, hot oil and water coolers, etc., 
either to dissipate the heat generated by the 
equipment components, or to heat or cool the 
surrounding ambient air. Regardless of the 
method employed for the cooling or heating of 
spaces, if personnel neglect to keep the screens, 
filters, fans, ducts, surface area of coolers, 
and equipment free from foreign matter, the 
heating or cooling will be greatly affected, 
which may result in equipment damage or mal­
function caused by improper temperature 
control. 

HUMIDITY 

High humidity, (prevalent in tropical cli­
mates) is the 11arch enemy" of electronic equip­
ment. Its resultant damage to equipment parts 
is caused by condensation and fungus growth, 
under conditions of both high salt-laden moist 
air and high temperature. In this case, adequate 
ventilation of the equipment is of the utmost 
importance to protect the equipment components 
from entrapped moisture and extremely high 
operating temperatures. To overcome any ad­
verse effects on electronic equipments, maxi­
mum and minimum temperature gradients should 
be controlled by one of the cooling or heating 
mediums provided. 

In many cases, critical electronic com­
ponents are encapsulated, potted, or sealed, to 
protect them from the detrimental effects of 
moisture and temperature variations. However, 
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sealing the component does not completely elimi­
nate the problem of high-humidity conditions, 
because the seals sometimes must be broken 
for maintenance or repair work. There is also 
the possibility that the electronics technician 
will not always have on hand the suitable seal­
ing compounds to repair or replace sealed 
components. Where this condition exists, except 
in cases of emergency, the repair or replace­
ment of sealed components should not be per­
formed in the field. 

Equipment that is to remain idle and de­
energized for a considerable length of time 
should have their space heaters (if provided) 
turned ON to keep the insulation and equipment 
dry. If space heaters are not provided for the 
equipment, electric lamp bulbs or a portable 
electric heater as a temporary measure can be 
placed within or near the equipment. This is 
especially important in humid or cold climates. 

CORROSIVE ATMOSPHERE 

The effect of a corrosive atmosphere on 
metal parts, and insulation can cause serious 
damage to unprotected electronic equipment. 
For this reason, the technician should be cog­
nizant of the harmful effects of all corrosive 
elements. He must be especially aware of the 
effects produced by salt spray or salt-im­
pregnated air. To prevent corrosive effects, a 
regular periodic cleaning schedule for most 
equipments has been established by PMS. This 
schedule normally includes dusting and cleaning, 
lubrication of the moving parts, and the appli­
cation of approved solvents or wetting agents to 
remove any accumulation of foreign matter, such 
as soil, dust, dirt, oil film, and salt-impregna­
tion. Failure to adhere to this regular periodic 
cleaning schedule can lead to degradation and 
early equipment failure. In addition, all access 
doors and panels should be securely fastened 
and in place when maintenance work is not being 
performed on the equipment. 

In the event that a piece of electronic equip­
ment becomes soaked with salt water, oil or 
acquires a thick coat of oily dirt, the following 
procedure may be used to clean the equipment: 

1. Deenergize the equipment. 
2. Disconnect and remove the drawers or 

units which are to be cleaned. 
3. Remove all tubes, subassemblies, as­

semblies, cover plates, plug-in cables, 
and any parts which could be affected by 
water. 
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4. Move all of the items to a place near a 
source of fresh water, such as a shower 
stall. 

5. Liberally wash down the items with fresh 
water; for oil and greasy dirt, use an ap­
proved dry cleaning solvent or a nonionic 
detergent. 

6, Rinse thoroughly with fresh water and 
allow the excess water to drain off. 

7. Use clean, low pressure air to blow out as 
much of the water as possible. 

8. Completely dry the parts using heat lamps, 
electrical heaters, hot air blowers, or the 
galley ovens. Be careful not to overheat 
the parts. 

9. Clean out all connectors with solvent and 
pipe cleaners. 

10. After the parts are dry, make visual in­
spections and resistance tests to locate 
damaged parts. Replace parts as neces­
sary. 

11. Reassemble and reinstall all parts of the 
equipment, and make all required tests 
and alignments as indicated in the tech­
nical manual. 

RECORDS AND REPORTS 

In addition to the 3-M System forms dis­
cussed earlier, there are various other types of 
record and report forms that concern the ET. 
Some of the common ones are described briefly 
below. 

REFERENCE STANDARDS BOOK 

The Reference Standards Book includes: (1) 
Reference Standards Tests, (2) Reference stand­
ards Summary Sheets, and (3) Performance 
Standards Sheets. When these three items are 
contained in a single publication, they constitute 
a Reference Standards Book for a particular 
equipment or system. 

Reference Standards Tests consist of a series 
of measurements made initially when the equip­
ment is operating at peak performance. These 
measurements, containing upper and lower 
limits, provide maintenance personnel with 
standards against which subsequent measure­
ments may be compared in order to ascertain 
equipment readiness at any given time. The 
Reference Standards Tests are accompanied by 
blank spaces (fig. 2-5) which are used by main­
tenance personnel to record the results of sub­
sequent measurements. This allows maintenance 
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personnel to develop a performance history of 
an equipment. The Reference Standards Tests 
are scheduled on a routine basis such as daily, 
weekly, and montl>Jy. These tests are super­
seded and canceled when the PMS is imple­
mented. Reference Standards Books are to be 
retained on board ships, however, even after 
PMS has been installed, in order that technical 
data on installed equipments will be available 
for ready reference. 

Two identical Reference Standards Summary 
Sheets precede the front matter of a newly 
issued Reference Standards Book. The Reference 
Standards Summary Sheets provide blank spaces 
for maintenance personnel to record the results 
of all Reference Standards Tests. After the 
sheets are filled in, one is retained in the book 
and the second is submitted to NA VSHIPS for 
evaluation. 

A Performance Standards Sheet (fig. 2-6) 
lists the capability of a particular equipment 
or system. The sheet also lists the measure­
ments that can be performed to determine if the 
equipment is operating at its designed capability. 
A Performance Standards Sheet is used by main­
tenance personnel to determine the overall 
operation of an equipment by test results from 
the Reference Standards Book with the data given 
on the Performance Standards Sheet. This sheet 
is usually the first page in a newly issued 
Reference Standards Book. 

ELECTRONIC PERFORMANCE & 

OPERATIONAL REPORT 

The Naval Ships System Command must keep 
tab on new (and converted) equipments to evaluate 
their usefulness. This is accomplished with the 
Electronic Performance and Operational Report, 
NAVSHIPS 3878, shown in figure 2-7. 

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

The NAVSHIPS 3878 reports are essential to 
keeping the Naval Ships System Command in­
formed on equipment performance and operation. 
Because they provide firsthand information on 
equipment under actual operating conditions and 
report the maximum ranges obtained, they are 
e:A.iremely valuable in evaluating the electronics 
maintenance program, enforcing manufacturers' 
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QUARTERLY STEPS NAVSHIPS 94715.42 AN/WRR-2, -2A 
AN/FRR-59, -59A 1!I thru � 

OPERATING CONDITIONS AND CONTROL SETTINGS: 

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

STEP READ REFERE NCE 
NO. ACTION REQUIRED lNDICA TION ON STANDARD 

1i! 
Record over-all sensitivity of Mode Al Signal Generator j.l.V 

at low end of 2-4 me band. AN/URM-25 (I. 5 max. ) 

*PROCEDURE: Connect signal generator to the ANT IN jack (J957). Adjust 
generator for a 2-mc unmodulated signal and set output at 5 fl.V. Set 
BAND selector to 2-4. Tune receiver to 2 me and adjust the ANT COM P 
and -HF ADJ controls for maximum indication on the RESONANCE meter. 
Reduce generator output to zero and adjust RF GAIN for a -2 db indication on 

the LINE A OUTPUT rr.eter. Set generator output to 5 fl.V and adjust generator 
frequency for a maximum indication on the RESONANCE meter, Readjust 
generator output for a+ 18 db indication on the LINE A OUTPUT meter. Record 
the generator output in microvolts. 

1:; 
Repeat for high end of band. Signal Generator j.l.V 

AN/URM-25 (1.5 max.) 

PROCEDURE: Tune ,-eceiver to 4 me and repeat step Ql. 

* 
Record over-all sensitivity of Mode Al Signal Generator j.l.V 

at low end of 4-8 me band. AN/URM-25 (1.5 max.) 

PROCEDURE: Set BAND selector to 4-8. Tune receiver to 4 me and repeat 
step Ql. 

* 
Repeat for high end of band, Signal Generator j.l.V 

AN/URM-25 (1.5 max.) 

PROCEDURE: Tune receiver to 8 me and repeat step Ql. 

11 
Record over-all sensitivity of Mode Al Signal Generator j.l.V 

at low end of 8 - 16 me band. AN/URM-25 (1.5 max.) 

PROCEDURE: Set BAND selector to 8-16. Tune receiver to 8 me and repeat 
step Ql. 

� 
Repeat for high end of band. Signal Generator j.l.V 

AN/URM-25 (1.5 max,) 

PROCEDURE: Tune receiver to 16 me and repeat step Ql. 

1:1: 
Record over-all sensitivity of Mode Al Signal Generator fi.V 

at low end of 16-32 me band. AN/URM-25 (1. 5 max.) 

PROCEDURE: Set BAND selector to 16-32. Tune receiver to 16 me and repeat 
step Q1. 

* Repeat for high end of band. Signal Generator J.I.V 

AN/URM-25 (1.5 max.) 

PROCEDURE: Tune receiver to 32 me and repeat step Ql. 

Figure 2-5.-Sa.mple page from Reference Standards Book (reference Standards tests). 
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6 April 1972 NAVSHIPS 94715.32 AN/WRR-2,-2A 
AN/FRR-59, -59 A 

PERF ORMANCE STANDARD SHEET 

for 

RADIO RECEIVING SETS AN/WRR-2, -2A, AN/FRR-59, -59A 

TABLE I- OPERATIONAL PERFORMANCE 

The many variables involved, such as radio propagation conditions at the 
time of the test, power output of the transmitter being received and the type 
of antenna installation, preclude definitive predictions of operation ranges. 
To achieve optimum reliable ranges, frequency selection should be made in 
accordance with DNC-14, as corrected by half-hourly radio propagation pre­
dictions given over WWV and WWVH. 

NOTE: KC =KHz 

TABLE II - STANDARDS FOR EQUIPMENT MEASUREMENT 

MEASUREMENT STEP STANDARD 

Bandwidth (IF, 1.0 KHz) Ql9 and QZO 0.8 KHz min. (at 6 db) 
2.4 KHz min. (at 60 db) 

Receiver Sensitivity (Sr) Ql thru QS 1.5 !-LV max. 

Performance Figure (PF ) * Calculate 1.5 max. 

* PF = Sr (tJ.v) 

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

All steps refer to tests in the Reference Standards Book, NAVSHIPS 94715.42 

This Performance Standards Sheet supersedes NAVSHIPS 93550.32 

Figure 2-6.-Performance standards sheet. 
36.100 

guarantees, evaluating installation adequacy, 
improving equipment operation and safety, and 
improving equipment design. 

The NAVSHIPS 3878 report contains a place 
for general remarks on the back of the form 
(not shown). Indicated here is any pertinent 

information not inclJded elsewhere on the form 
such as detailed information on any unusual 
difficulty encountered in operation; excep­
tional maintenance required; and suggestions 
for improvement in design, tests, and new 
applications. 
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ELECTRONIC PERFORMANCE 6 OPERATIONAL IEPOIT .... , ...... ., .... , ... 
IIAURIPI 1171 (lew. It-tO) s .. all otlllnal onlr fa lureaM • Ito lorwardlnl l•lf•r roqMitod 

u LMT 
NPO•T Q.AIIIfiCATt• MR 

USS RANGER (CVA-61) run UNCLASSIFIED 31 MARCH 1971 FROM: r••, ..... '"" .. or .. II ... ) [!] ,.. .. ....... ,..,.. 
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1YH MO MODI\. Of IGUI .... T IUiioL f!UIIIIa 
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Ill ITS US 

:�-:;� �:,-:r.... ...,.._en-.. HlfiiVIItDG ,,, ..... �•••• ... , .... ,, • .-4 e.w•••l 
...,.c;c ...... 
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Figure 2-7.-Electronic Performance and Operational Report. 
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SHIP ELECTRONICS INSTALLATION 
RECORD 

The ship Electronics Installation Record 
(NAVSHIPS 4110) furnishes an up-to-date in­
ventory of the electronic equipment aboard each 
ship to interested Fleet and shore activities. To 
be effective, the NAVSHIPS 4110 must be ex­
tremely accurate and kept current. Detailed 
instructions for preparing, revising, and sub­
mitting NAVSHIPS. 4110 are found in Reporting 
Electronic Equipment Installation, NA VSHIPS 
0967-088-5010 (formerly NAVSHIPS 900, 135D). 

Format 

The ship's data portion of the NAVSHIPS 
4110 (fig. 2-8) is filled in by NAVSHIPS. The 

NA¥SHII'S. •110 lit( \I l HI 

NUMI(llt 

FOR eu•t•u uSE ONLV 1 
CAl I �� 

SHIP NAMf 

completed 
by 

EQUIPMENT MOOH 

ship makes no entries in this part of the form 
except to fill in the date on which preparation or 
revision of the form ls completed by the ship. 

The SSC column on the form ls filled in by 
NA VSHIPS with a numerical code equivalent to 
equipment nomenclature to facilitate automatic 
data processing. 

The equipment data portion of the form iS 
filled in by the ship under the column headings 
of CATEGORY, LOCATION, EQUIPMENT 
MODEL, SERIAL NUMBER, and EQUIPMENT 
VOLTAGE. The equipment is listed on the form 
(1) in category order, (2) within each category 
by location, and (3) within each location by 
numerical and alphabetical sequence. The equip­
ment is divided into eight major categories as 

follows: 

SUI AI 
NUMIU 

check 

to ensure 

latest 
revision 

lllMAIIIS 

35.82.1 
Figure 2-8.-Ship Electronics Installation Record (NAVSHIPS 4110). 
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�UIPMENT CATEGORY 

Communications 1 

Radar and Radar 2 
Identification 

Sonar and Sonar 3 
Identification 

General Purpose Test 4 

Infrared, Radiac, Radio 6 
Navigation, and 
Countermeasures 

Intercommunications 7 

Power Supply 8 

Misc. Commercial, Shore 9 
and Certain Test Equipment 

Category 5, formerly Fire Control Equip­
ment, is now deleted. Category 7, IC equipment, 
is reported to the Electronics Supply Office 
(ESO) in accordance with NAVSHIPS Instruction 
9670.85. Code numbers (listed in NAVSHIPS 
0967-088-5010) are used in the LOCATION and 
EQUIPMENT VOLTAGE columns of the form 
to indicate the equipment location and input 
voltage(s). 

The REMARKS column provides space for 
any remarks deemed necessary by the ship. 
The Naval Ship Engineering Center (NAVSEC) 
includes a 4-digit code in this column. The first 
digit is the category code, and the remaining 
three digits are the subcategory code. The 
complete 4-digit codep however, is normally 
referred to as ·the subcategory or SCAT code. 
This SCAT code can be cross referenced to the 
equipment in the NAVSHIPS 0900-001-2000 
series publications. A general guide to SCAT 
codes for electronic equipments follows: 

�UIPMENT SCAT CODE 

Communications 0001 through 1999 
Radar 2000 " 2999 
Sonar 3000 " 3999 
Test 4000 " 4999 
Infrared 6000 " 6099 
Radiac 6200 " 6399 
Navigation 6500 " 6699 
ECM 6700 " 6999 
Power 8000 " 8999 
Commercial & Shore 9000 " 9999 
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Revising and Submitting 

Corrected NAVSHIPS 4110s are submitted as 
follows: (1) for ships being overhauled-one week 
prior to completion of the overhaul, and (2) for 
all ships not undergoing construction, conver­
sion, or overhaul-when a major change is made 
in the ship's installation record. When changes 
to the installation record are extremely minor, 
the update may be reported by the use of the 
Electronics Equipment Interim Report (NA VSEC 
9670/3 fig. 2-9). One post card is required for 
each minor change. When the post card is 
received by NAVSEC, the NAVSHIPS 4110 is 
updated, but no new outputs are generated for 
distribution. Therefore, the use of these cards 
should be limited to extremely minor changes. 

When updating the NAVSHIPS 4110, two copies 
are prepared; one for submission to NAVSEC 
and one for the ship's file. Ensure that the latest 
copy of the form is used for updating. If a 
revision is submitted on any copy other than the 
latest, it will be returned to the ship for 
resubmission. 

To correct the data for an equipment, cross 
out the incorrect data and write in the correct 
data. Ensure that the corrections are kept in the 
proper column or immediately adjacent to the 
deleted data as shown in figure 2-10. 

When an equipment is deleted, a colored line 
(preferably red or green) should be drawn 
through the data for the affected equipment (fig. 
2-11). Do not obliterate the old data as ADP 
personnel must be able to read the deleted 
information. 

When a new equipment is added to the list, 
it may be inserted in any space available, but 
preferably on a separate sheet. It is not neces­
sary to insert new items by category or loca­
tion. This will be done automatically by machine 
processing. When an equipment on the list is 
replaced by a new equipment, delete the equip­
ment being replaced, and add the new equipment 
to the list as shown in figure 2-12. 

NOTE: The Ships Equipment Configuration 
Accounting System (SECAS), when implemented, 
will replace the NAVSHIPS 4110. 

EQUIPMENT TECHNICAL MANUALS 

Equipment technical manuals include infor­
mation essential to the proper installation, 
operation, and ·maintenance of the equipments to 
which they apply. There are various types of 
technical manuals (all of which contain 
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Figure 2-9.-Interim report post cards. 

CONVENTIONAL MANUALS 

35.82.2 

essentially the same types of information) in 
different formats and arrangements. Electronics 
equipment technical manuals that you will be 
using (fig. 2-13) include the conventional manuals. 
which are divided into sections or chapters, each 
containing specific related information, and the 
Symbolic Integrated Maintenance Manual (SIMM) 
which incorporates new concepts in presenting 
technical data. (See page 40) 

The most common conventional equipment 
technical manuals are the 6-and 8-part manuals. 
Their organization and a description of the 
material contained in these manuals are pre­
sented in the following paragraphs. 

Other types of technical manuals which you 
may encounter include interim and temporary 
m anuals which precede the approved military 
m anuals, and the manufacturer's technical 
m anuals which may be issued in place of the 
standard military manuals. 
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The 6-Part Technical Manual 

Front Matter 

1. General Information 
2. Installation 
3. Operation 
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Itt • : .,� SHIP ELECTRONlCS INSTALLATION RECORD 

OAII llVISlD" SHI' 1-/{) • 7tJ 
.., ........ _...,.,.., 

SttiP NA.Mf 
··" .._,n llfi1H AN SHIP -- ......... "' 

bl�,b,....k=��.d.;==:;lr= I I 27 Lfll I I� I ·-�� 

...-s 
�J. lll••J14'C 

(QDI : (41 ;i 
lOU""'"' MODEl =· VOO.T..-.. 

�-��r;\ _:�� .. 

'" "" ' .: "" 1 
�; I I o2 -.-113Bo/l-P. 

S266 14 I 364 

�OJ 1 162 C-75'14/J 
A217 8 1991 

193 I 162 �u-1653/• 
BISI 14 I 

113 ! 1 162 .::u-lt.53/-
o183 14 1 

ioi3 \ I lc2 .:.u-1<>53/1.. 
BIBB 14 I 

193 I 162 ..,u-lo53/u 
dl<l9 14 I 

40� I 162 LS-474/1.. 
233 0 13BBA 

BOB I I o2 SS-988/Si<T 
QTY I 0 I 354 

301 I 16� 5.rl203/uG 
2801 0 1433 

301 I 162 SB-1203/w 
2832 0 1433 

�
301 I 162 Sb-1203A/uG 

2659 0 1433 

�301 I 162 58-1203A/uG 
2671 0 1433 

0301 I 162 58-1203A/uG 
514-PNY 0 1433 

1000 I 162 Sb-1210/lJGo� 
255-PNY 0 1432 

1000 I 162 s;;-1210/uGQ 
265-PNY 0 1432 

44JO 1 162 sa-2244/v<N 
368 o 1431 

.440) 1 1<.2 sa-2244/w� 
378 �o ,431 

.4400 I 162 TA-790/U 
II 62 � I 

i3o1JC I 162 TS�C/HY-2 
1915 8 I 

3u7JO I 162 TSEC/HY-2 
�a, · 1924 8 I 

30700 I IC.2 TSEC./HY-2 
l"'t6!9%- 8 I 

30700 I 162 TSEC/HY-2 
2971 6 I 

,084\J.) I 162 TSE!.:/I<G-14 
2676 8 1761 

JOAj) I lt2 TSEC/I<G-14 
3401 8 1761 

�o4J� I 16� T;E.:./NG-14 
3868 8 1761 

084v� I 162 TSEC/NG-14 
4069 8 1761 �b4.JJ I lc2 T5EC/kg·14 
3952 8 1761 

6�700 I 162 TSEC/KW-7 
3822 8 1728 

.c.c.J70J 1 lf-2 tsEC/KW-7 
5878 8 \ 1728 

669700 1 1�2 TSEC/KW-7 
6456 8 1728 

Figure 2-10.-Proper corrections. 

4. Troubleshooting combines functional des­
cription and troubleshooting chapters 

Front Matter 

llightl 
Cross Out 

And 
Annotate 

J 

35.82.1 

5. Maintenance combines corrective main­
tenance, preventive maintenance, and 
alignment chapters 

This chapter will be found in each volume of 
a multivolume technical manual and contains the 
following information: 

6. Parts List 

The 8-Part Technical Manual 

Front Matter 

1. General Information 
2. Operation 
3. Functional Description 
4. Scheduled Maintenance 
5. Troubleshooting 
6. Corrective Maintenance includes align­

ment 
7. Parts List 
8. Installation 
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A COVER and a TITLE PAGE which lists the 
equipment or system nomenclature, the security 
classification, publication, number, volume 
number (if required), and the command in charge 
of the equipment. In addition, the TITLE PAGE 
includes an approval date and, if needed, a 
change number and date. 

A FORWARD which explains the content, 
usage, and intent of the manual. 

A LIST OF EFFECTIVE PAGES (table 2-1) 
which lists all pages of the manual and indicates 
the change status of each page. (See page 40) 

A CHANGE RECORD which is to be filled in 
with information concerning the changes entered 
in the manual, such as the change number, the 
person making the change, and the date. 
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SHIP ELECTRONiCS INSTALLATION RECORD 
'J-1(!_, ?Q 

OAT( t(VISIO IY SHIP 
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A'.CnJKAGE Don't 
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� - .-..-

A•</S>"<A-43 
A341 8 1878 

l';l/5RA-43 
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A361 8 1878 
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AN/SkA-49 
A3 8 1846 

I uiJ A.</SkR-19A 
A 186 8 1320 

I 010 AN/UCC-IC(Vl-KI 
Al044 8 1514 

I 010 Ai</uCC-1�( Vl-�1 
A1051 8 1514 Right I "" 

I 
Ai<fc,GC-20A 

1264 8 1400 

I 010 AN/uGh-1 
NONE 8 1467 Cross Out 

c.v5 I 010 
I 

AN/URA-178 
A311 8 1418 

605 I 010 A;, juRA-17c 
A322 8 1418 

605 I 010 AN/URA-175 
A323 8 1418 Lightly 

301 I 

"" \ 
AN/WRR-3A 

AlB I 8 1315 

305 I ()10 AN/WRR-3cJ 
A528 8 1315 

405 I 010 C-10048/SG 
t<255 8 1436 

;380? I 010 C-11388/uR 
G233 8 1364 

360) I 010 C-11388/UR 
G667 8 1364 

·vBOO I 010 �-3868/5RC 
810 8 1}72 

·7400 I 010 

I 
L5-474/u 

8189 8 138BA 

>7400 I 010 L5-474/u 
8203 8 1388A 

35.82.1 
Figure 2-11.-Proper method of deletion. 

An INDEX containing: a Table of Contents, 
listing the number and title of the chapters, 
sections, and main paragraphs; a List of Illus­
trations, listing the number, title and page 
number of each figure; a List of Tables, listing 
the number, title, and page number of each 
table. 

In multivolume manuals, Volume I contains 
a complete index covering all volumes. The other 
volumes contain only their own indexes. 

A DESCRIPTION OF CODES AND SYMBOLS 
which are particular to that technical manual, 
including how to interpret the symbols used. 

General Information 

This chapter provides a functional descrip­
tion of the equipment or system to allow com­
mand personnel and other users to easily and 
rapidly determine the intended use, capabilities, 
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limitations, and relationships of the units and 
contains the following: 

An INTRODUCTION which provides an ex­
planation of the purpose, scope, supersedure 
data, and applicability of the manual, including 
the models, serial numbers, and configurations 
of the equipment covered. 

A GENERAL or EQUIPMENT DESCRIPTION 
which briefly and nontechnically describes the 
intended use, capabilities, and limitations. The 
RELATIONSffiP OF UNITS is a pictorial illus­
tration (figure 2-14) of all the units of a set or 
system showing the basic interconnections bet­
ween the units and other equipment.(See page 41) 

The REFERENCE DATA, which includes 
Nameplate Data, Functional Characteristics, 
Capabilities and Limitations, Rated Outputs, and 
Environmental Characteristics. EQUIPMENT, 
ACCESSORIES AND OOCUMENTS SUPPLIED 
which lists all equipment, test equipment, pub­
lications, and accessories required but not 
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.," : , .. SHIP ElECtRONICS INSTAllATION RECORD 

OA!I I(YtSIO .. S>O" __2.·/0- 70 

�IPMAMl l'··:i7 I; I I 1... I r ri 1, 11� 
I I tQUif'!_ ...... u,/ 
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I -- � 

020 AN/URA-}8 lf\lz� 
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020 lo'h'�RS 9 AN/SR.C•I.I 
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020 AN/URC-9 
G348 8 

700 I 020 AN{URC-9 
G350 8 1130 

10\J I ozo AN/URQ-10 
8475 8 1220 

100 I tl20 AN/URQ-10. 
6485 8 1220 

1\JO I 020 AN/URQ-10 
6594 8 1220 

101 I 020 AN/UtlR-27A 
A263 8 1338 
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3193 I 020 AN/URT-23(Vl 
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A490 8 II 1010 
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49514 3 1078 
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50511 3 1078 

120) I 020 AN/VRC-46 
50514 } 1078 

ILJ� I 020 AN/VRC-4b 
50569 3 1078 

<!LvO I 020 AN/VHC-Ao 
52542 } 1078 

0:12:.:0 I 020 AN{VRC-4o 
52959 3 1078 

IJI01 I 020 AN/WRT-IA 
C}9 II 1085 

t>o1o0 I 020 cu-o91/U 
6112 8 1966 

7430) I 020 M.<-17438/SRC 
Fl5 8 10258 

7430; I 020 I�Jt-1743B/5kC 
Dl 8 10258 

7430) I 020 l�l\-1743B/5RC 
Do 8 10258 

f7.1}J5 I 020 I•IX-1743tl{SRC 
F9 8 10258 

))301 I 020 MX-1986A/5RC 
A233 8 10258 

net·) I I 020 �IX- )98oA/,RC 
A259 8 10258 

B5�01 I 020 •·IX-1986A/SKC 
.0:309 8 10258 

02.0 AN/SitC-1.1 
f33 ' s 

I \ I I 

35.82.1 
Figure 2-12.-Proper method of deletions and additions. 

supplied. A table of FIELD CHANGES AND 
FACTORY CHANGES, which lists the changes 
that apply to that equipment, and whether they 
were accomplished. 

Operation 

This chapter contains routine and emergency 
operating instructions, safety precautions, 
operating limits, complete starting and stopping 
instructions, and any instructions required by 
the operator to prepare the equipment for use. 
A n  INTRODUCTION describes the operator's 
relationship to the equipment and identifies the 
units having controls and indicators which he 
uses. A DESCRIPTION OF CONTROLS AND 

INDICATORS includes names, positions, and 
operating functions of each control (figure 2-15) 
and the normal operating condition of each 
indicator. (See page 42) 
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The OPERATING PROCEDURES include 
Operator Turn-on, Modes of Operation, Opera­
tion Under Interfering Conditions, Operator 
Turn-off, Emergency Operation, and Emergency 
Turn-off. 

The OPERATOR'S MAINTENANCE contains 
Operating Checks and Adjustments, Preventive 
Maintenance, and Emergency Maintenance. In 
some technical manuals this chapter is in a 
separate volume to allow it to be kept near the 
equipment for easy reference. 

Installation 

This chapter contains all the information 
required for the installation of the equipment, 
such as site selection, unpacking and handling, 
clearances, and recommendations for reduction 
of electromagnetic interference. In addition, this 
chapter contains tests and test procedures 
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162.136 
Figure 2-13.-Equipment technical manuals. 

required to demonstrate that the equipment is 
capable of satisfying operational requirements. 
It also contains an INSTALLATION STANDARDS 
SUMMARY SHEET (figure 2-16), which is used 
to record the results of the installation verifi­
cation tests. (See page 43) 

Functional Description 

This chapter provides a detailed analysis of 
the principles of operation of the overall equip­
ment and its major functions, including support­
ing functions such as power, cooling and control. 
OVERALL FUNCTIONAL BLOCK DIAGRAMS 

(figure 2-17) show all the major functions of 
the equipment by means of blocks which repre­
sent individual units or assemblies. Each block 
is identified by name, nomenclature, and num­
ber. Connecting lines and arrowheads show the 
direction of signal flow. Inputs and outputs are 
titled and waveforms may be included. Each of 
the major functions of the equipment is described 
on a separate FUNCTIONAL BLOCK DIAGRAM 
(figure 2-18), which depicts the development of 
each function from input to output in detail. The 

electrical connections and functions of a specific 
circuit arrangement are shown by the SIMPLI­
FIED SCHEMATIC DIAGRAM (figure 2-19). 

Table 2-1.-List of effective pages showing changes 

PAGE 
CHANGE 

PAGE 
CHANGE 

IN IN 
NUMBERS 

EFFECT 
NUMBERS 

EFFECT 

Title Page 2 3-6B 1 

A 2 3-7 & 3-8 Orig 
B&C Orig 4-1 thru 4-4 Orig 

i 2 4-4A 2 

ii thru vii Orig 5-1 thru 5-18 Orig 
1-0 thru 1-5 Orig 5-18A 1 

2-0 thru 2-17 Orig 6-0 thru 6-20 Orig 
3-0 thru 3-6 Orig 7-1 thru 7-4 1 

3-6A 2 i-1 thru i-3 2 
�-

74.258(162A) 
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Figure 
1-1 

IIEARING SELECTOR 
SWITCH 

UNIT IS 
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ANTENNA ASSlMILY 
AS-93CIAIIJCa-l 

UNIT 12 

SECURITY CLASSIFICATION 
NAVSHIPS 

AN/X:XX-1 
GENERAL INFORMATION 

CONTROL , ANTENNA 
SWITCH 

UNIT 14 

INTERCONNECTING 
lOX J•SIOitXll!l-1 

T I 

115\1 
I • 10 H•Z 

27.3 AMP 'OWER 

lFOR TEST PUR'OSEI ONLTI 
INDICATOR, STANDING WAVE RATIO 

IM-127A/III-1 
UNIT II 

� 

RAOAR REPEATER EOUIPM[NT 
NAVY MOOEL VJ-1 

OR 
RANGE AZIMUTH INDICATOR 

ANISPA-4A 

<I NAVY STANDARD PLAN POSITION INDICATORS 
EITHER RA,.G[ lioZIMUTH INDICATOR ANI$PA-4A 

lGFM) 

OR RADAR REPEATER EOUII'M[NT NAVY MODEL VJ-1 lGFMl 

CONTIIOL 
RADAR SET 
11li4A/IIII-1 

UNIT 4 

ll. 60 HZ 
10 AMP POW[ II 

Fl.gure 1-1. Radar Set AN/X:XX-1, Relat1onah1p of Units 

blank/1-0 SECURITY CLASSIFICATION ORIGINAL 

32.1 72(162A) 

Figure 2-14.-Equipment illustration showing relationship of all units. 
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2 3 4 5 6  7 8  9 10 11 12 

y 

Q} 

Q} 

24 23 22 21 20 19 18 17 16 15 14 13 

1.  PHONE BUZZ buzzer 13. FM NOISE ALARM lamp 
2. POWER INTERLOCKS lamp 14. NME RESET button 
3. POWER switch 15. AM NOISE ALARM lamp 
4. STDBY lamp 16. ILLUMINATOR STATUS NO GO lamp 
5. READY lamp 17. RADIATE OFF button 
6. TEST lamp 18. ILLUMINATOR STATUS MARGINAL lamp 
7. CW ILLUMINATOR INTERLOCKS lamp 19. RADIATE lamp 
8. RF POWER DRIVE lamp 20. HT MODE lamp 
9. RF POWER meter 21. RADIATE ON button 

10. RF POWER RADIATED lamp 
11. DEVIATION D)eter 

22. ILLUMINATOR STATUS FAULT lamp 
23. DmECTOR LOUVERS switch 

12. DEVIATION switch 24. DmECTOR LOUVERS OPEN lamp 

162.137 
Figure 2-15.-Equipment controls and indicators. 

The reference designation prefix 3AlA2, 
shown on figure 2-19, identifies the unit, assem­
bly, and subassembly associated with the parts 
shown on the schematic. Reference designations 
are discussed in chapter 5 of this manual. 
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Other diagrams include PIPING DIAGRAMS, 
that show the interconnections of components by 
piping, tubing or hoses, and MECHNICAL DIA­
GRAMS, that show the operational sequence and 
arrangement of mechnical devices. 
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RADIO RECEIVER R-XXX/UJ:Ut 

NAVSHIPS 

INSTALLATION STANDARDS SUMMARY 

Input Voltage Vac 
Input Frequency Hz 

(When reference standard tests 
are made) 

Date 
Serial N umber 

of Model.
-:-:-

--
-:--:-:--:-

-----­
lnstalled in (ship or station) 

Length of transmission line 

Record on this summary sheet the test indications which have been obtained during the 
installation verifi cation test. 

Paragraph No. Ref. Std. Paragraph No. Ref. Std. 

8-10 a. Check 8-46 a. ------l'v 
b. iJV 

8-21 a. Vdc c. Check 
b. Vdc d. l'v 
c. Vdc e. "v 

d. Vdc f. "v 
-----

8-51 a. Sec 
8-33 a. Check b. Check 

b. Check c. Check 
c. Check d. Hz 

d. Check e. Hz 
----

f. Check 

1\, 
g. Check 

162.138 
Figure 2-16.-Installation standards summary sheet. 

Trouble shooting 

This chapter contains all information and 
instructions necessary to locate troubles and 
conduct tests on each component, assembly, 
or subassembly of the equipment. Included are 
the following: 

An INTRODUCTION explaining the approach 
and logic of the troubleshooting principles and 
data and their relationship to each other. 

A TROUBLESHOOTING INDEX (table 2-2) 
which lists all equipment and functions with 
references to the appropriate procedures and 
diagrams that can be used to troubleshoot a 

specific function. (See page 46) 
RELAY, LAMP, and PROTECTIVE DEVICE 

INDEXES (table 2-3) which list all relay coils, 
indicator lamps and protective devices with the 
item reference designation, function name, vol­
tages, ratings, and a reference to the trouble­
shooting diagram. (See page 49) 

The MAINTENANCE TURN-ON PROCE­
DURE (table 2-4) lists the step-by-by-step 
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procedure to energize the equipment with the 
correct indication for each step and the trouble­
shooting or corrective action for out-of-toler­
ance observations. (See page 50) 

SIGNAL FLOW DIAGRAMS (Figure 2-20 
foldin end of Chapter} are detailed block dia­
grams which illustrate the functional develop­
ment of each equipment output from its origin 
to its measurable output. These diagrams also 
include test points, test parameters, schematic 
diagram references, that data for test equipment 
setup, adjustments, controls, switches, and 
mechanical couplings. 

CONTROL DIAGRAMS (figure 2-21} are used 
to indicate all control circuits and group them 
according to their common characteristics. 

POWER DISTRIBUTION DIAGRAMS (figure 
2-22 foldin end of chapter} depict the distribu­
tion of power from the equipment input to the 
various modules and subassemblies of the equip­
ment. PIPING DIAGRAMS are included for fluid 
cooling, air, gas, and hydraulic systems as 
needed. 
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"OTES 

1 THE AM-1565/U� IS "CT INCLUDED IN 
RADIO SET AN/SRC- XX 

2 IN RADIO SET AN/SRC-XX ,CONNECTIONS 
FROM THE C- 3866/SRC ARE MADE 
DIRECTLY TO AN/URC-X 

REFERENCE 
PARAGRAPH 4-1 

UNIT I 5- WIRE CHAN SEL 

REMOTE XMIT/RECEIVE 

XMIT AUDIO 
RADIO SQUELCH DISABLE 

FREQUENCY 
AMPLIFIER SQUELCH CONTROL 

AM-1565/URC XMTR-RCVR Rf' (50 OHMSI 

PA XMIT/RECEIV£ 

RCVR AUDIO 

SEE NOTE I r-----o 

T T � 

------ _j [ 
SUPPLY I 

VOLTAGES 
SEE NOTE 2 

1 r • 

UNIT 2 I-" 
� 

.. 

RECEIVER-TRANSMITTER � 
RT-581/URC- X 

1--
� 

� 

LOCAL HEADSET 

XMTR AUDIO } LOCAL 
LOCAL XMIT/RECEIVE MIKE 

XMTR AUDIO 

RC VR AUDIO H��:h 
LOCAL XMIT/RECEIVE 

BROADBAND SIDE TOllE l 
PLAIN BROADBAND 

XMIT/RECEIVE r 
BROADBAND }RCVR AUDIO EQUIPMENT 

}xMTR AUDIO J 
RCVR AUDIO 

J 
XMTR AUDIO RETRANSMIT 

} 
EQUIPMENT 

X MIT IRECE lYE 

RCVR-XMTR 
PWR SuPPLY 

CASE 0 SET 
RC-X PP-2702/URC-X 

CY-2959/URC-X 

5-WIRE CHAN SEL 

REMOTE X MIT /RECE lYE 

XMTR AUDIO 

SQUELCH DISABLE 

SQUELCH CONTROL 

1151230VAC 

1151230VAC 

UNIT 3 c----+ CHAN INDICA 

c----+ RCVR AUDIO 
f---1zvoc 
f.-- POWER 111011 

RADIO SET � DIAL CHAN 
CONTROL 

REMOTE 
CONTROL 

RCVR A UDIO C-3166/SRC � XMTR AUOIC 

j..-- REMOTE xu EIYE 

� SOUELCH Dl 

IIM:SO YAC 
1---- 50/10 )I z 

/SRA 
'"" 

162.21 
Figure 2-17 .-Overall functional block diagram. 

MAINTENANCE SCHEMATIC DIAGRAMS 
(figure 2-23 foldin end of chapter) completely 
cover the equipment. These include unit-to-unit 
interconnection diagrams, intra-unit intercon­
n ection diagrams, and unit, assembly, and sub­
assembly schematic diagrams. 

Scheduled Maintenance 

This chapter contains preventative main­
tenance procedures and performance test in­
structions to be accomplished on a scheduled 
basis. NOTE: The scheduled maintenance in­
structions in this chapter are canceled when 
PMS is implemented for the appropriate equip­
ment aboard your ship or station. 

The sections in this chapter include: 
The INTRODUCTION, which explains the 

purpose, scope, and arrangement of the sched­
uled performance tests and preventive main­
tenance procedures. PREVENTI VE MAINTE­
NANCE PROCEDURES include the information 

44 

required to inspect, clean, and lubricate the 
equipment. The SCHEDULED PERFORMANCE 
TESTS which contain step-by-step procedures 
necessary to verify that the equipment is operat­
ing within standards in all modes of operation. 

Corrective Maintenance 

This chapter contains the instructions re­
quired to remove, repair, adjust, and reinstall 
the circuit elements and mechanical items. 
Exploded and sectional views and parts place­
ment diagrams are provided as necessary. 
Information on the use of .special tools and test 
equipment are also included. 

Alignment 

This chapter provides information for the 
complete alignment of the system or equipment. 
It includes all inputs, point of input injection, 
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\T7 ANTENNA 

\J/ 2Z50-3999MHZ 

SEE 
NOTE Z RF AND PA -- - Ol�� AMPLIFIER 500KC IF 

:225.0- FILTER 

SEE 
NOTE I 

, 399.9MHZ) 

I 
' 

I 
I 

RACIO 

I 
IA3 

FREQUENCY FREQUENCY 
AMPLIFIER MULTIPLIER 

AM-15U/URC 1 
OSCILLATOR 

(ZZ50-

L 
(200.0-

399.tMHZfj 370.0MHZ) 
------·---------------------------------------------

NOTEs: 

�� I. THE AM·I5XX/ URC IS NOT INCLUDED IN RADIO ;;fl 
i eROl%eANO 

2���:Jt6s:E
c
T ��/SRC-XX,CONNECTION FROM THE 

� � RECEIVE 

ANTENNA IS MADE OIRECTLY TO AN#URC- x 

3.SHOWN IN RECEIVE, AM, MODE. 

REFERENCE 
PARAGRAPH 4·2. 

Figure 2-18.-Functional block diagram. 

TO 
HEADSET 

011 
SPEAKER 

AUDIO OUTPUT 

results expected, point of measurement and test 
equipment required. 

Assembly 
(Assembly 
parts) 

1A1 
lAlATl 
1A1Bl 
1A1Cl 
1AlCR1 
1A1Rl 

Parts List 

This chapter lists and identifies all repair 
parts including the attaching hardware. 

The INTRODUCTION explains the scope and 
arrangement of the parts list, and includes the 
models and serial numbers of the equipments 
covered. 

The LIST OF MAJOR UNITS lists the units 
comprising the equipment. The units are listed 
by unit numbers in numerical order. 

Subassembly 
(Subassembly 
parts) 

Unit 

etc. 

1A1A1 
lA1AlATl 
1A1A1Bl 
1A1A1Cl 
1AlA1CR1 
1A1A1Rl 
etc. 

2 
etc. 

162.140 

The PARTS LISTS is divided and arranged 
by major units in numerical sequence. Mainte­
nance parts for each unit are listed alphabeti­
cally-numerically following the unit designation, 
for example: 

Unit 
(Cabinet 
parts) 

1 
1AT1 
lBl 
lCl 
1CR1 
1R1 
etc. 

The LIST OF MANUFACTURERS contains 
the names, addresses, and code symbols of all 
manufacturers supplying items for the 
equipment. 
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Security Classification 

The security classification of the technical 
manual is printed at the top· and bottom of the 
front and back covers and the title page. If the 
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B+ 
150V A 

B+ 
150V ¥ 
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R24 
R23 

L7 

•• • • • MTI VIDEO 

TO Vl2 

VII 
VIDEO 

COMPARATOR 
f--...... ---f----------

--1• DELAYED SYNC 

TO V9 

V6 
DELAY 

AMPLIFIER 

v 

Rl9 

R20 

C22 

R21 NOTE 

ONLY MOVING TARGET 

WILL BE PASSED BY VII 

NON DELAYED 
VIDEO FROM -----------__.,J 

V3 
REF DESIG PREFIX 3AIA2 

162.141 
Figure 2-19.-MTI comparator, simplified schematic diagram. 

manual is classified (confidential, secret, etc.) 
the classification is also printed at the top and 
bottom of every page in the manual. The clas­
sification may also be determined from the 
color of the front and back covers. The covers 
for manuals prepared according to Military 

Specification MIL-M-15071G (NAVY) of 1 August 
1969 are: blue-unclassified, green-confidential, 
yellow-secret, and pink-top secret. 

The regulations for the custody, control, and 
accounting of classified material were presented 
in chapter 1 of this volume. 

162.142 
Table 2-2.-Troubleshooting index 

TROUBLE TROUBLE FUNCTIONAL ALIGNMENT/ 
FUNCTIONAL SHOOTING SHOOTING DESCRIPTION ADJUST 

AREA PARAGRAPH DIAGRAM PARAGRAPH PARAGRAPH 

AC Power 5-3 5-8 3-9a 6-105, 6-106 

DC Power 5-4 5-19 3-9b 6-107 through 

6-110, 6-127 

Keying 5-5 5-24 3-13 6-22 

Receive RF 5-8 5-1 3-4 6-112 through 

6-115 

System Channel 5-9 5-16 3-10, 3-12 6-121 
and Frequency 
Selection 
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162.143 
Table 2-3.-Relay, lamp, and protective device indexes 

RELAY INDEX 

TROUBLE-
REFERENCE FUNCTIONAL ENERGIZING SHOOTING 

DESIGNATION NAME VOLTAGE DIAGRAM 
(FIG. NO.) 

6A4K9 HV Door Interlock 115 Vac 5-21 
6A4Kl0 Cabinet Interlock 28 Vdc 5-22 
6A4Kll Buzzer Rei a.}' ___________ -'-------

28 Vdc
_ 

_ - 5-22 

INDICATOR LAMP INDEX 

TROUBLE-
REFERENCE FUNCTIONAL ENERGIZING SHOOTING 

DESIGNATION NAME VOLTAGE DIAGRAM 
(FIG. NO.) 

9A8DS15 HV INTERLOCK CONFIDENCE- 28 Vdc 5-22 
VSWR TRIP-OUT 

9A8DS16 HV INTERLOCK CONFIDENCE- 28 Vdc 5-22 
HVPS 

-- ----- --------------

CIRCUIT BREAKER AND FUSE INDEX 

REFERENCE FRONT PANEL RATING 

DESIGNATION MARKING 
VOLTS AMPS 

9A8Fl KLYSTRON 250 
FILAMENT 
FUSE ALARM 
SAMP 

14A2Fl CONTROL 125 

CHANGES 

Changes in equipment design, alignment pro­
cedures, and maintenance procedures will re­
quire that the technical manual be changed to 
keep pace. 

There are two types of changes: temporary 
changes which are often listed in the EIB and 
major changes which are issued by the com­
mand in _charge of the equipment or by the 
manufacturer. These changes consist of various 
types: pen and ink, where the technician writes 
in the change, paste in, where a new item is 
placed over the old item; and complete pages, 
where the old page is removed from the book 
and the new pages are inserted. 

5 

3 
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TROUBLE-
cmcUIT SHOOTING 

PROTECTED DIAGRAM 
(FIG. NO.) 

Klystron filament control 5-32 
circuit and filament trans-
former 9A1T106. 

Voltage sensor bridge pow- 5-2 
er supply consisting diodes 
13A2CR1 through CR4. 

New pages will frequently have the changed 
section marked by a symbol. Refer to figure 
2-24 for an example of these symbols. 

The miniature pointing hand denotes the 
changed part on a pictorial diagram. The 
screened area encloses a changed circuit or part 
on a schematic diagram. Vertical lines enclose 
changes in the text. 

All corrections and changes must be made 
in the manuals. If corrections are not made, 
much time may be lost in attempting to repair 
an equipment by use of an obsolete schematic 
diagram. Upon completion of the change, the 
Change Record in the Front Matter must be 
filled in to indicate that the manual has been 
updated. The CHANGE INSTRUCTION (figure 
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Table 2-4.-Maintenance turn-on procedure 

STEP 

1. Preliminary Procedure. 

a. Position the following switches on rear 

deck assembly 1A210Al as indicated. 

SWitch Position 

POWER OFF 

BATTLE SHORT OFF 

STOW BRAKES APPLY 

b. Position POWER switch on console, 

1A220A20 (see figure 5-2) to OFF. 

c. Check to ensure that all chassis or 

subassemblies in the four compart-

ments of electronic rack assembly, 

1A70 are in the retracted position and 

all covers are secured. 

d. Remove all obstructions from the 

rotational paths of the director main 

antenna assembly. 

2. Power Off. 

a. At power control panel perform the 

following. 

(1) Check convenience lamp indicators. 

.r 

e. At track meter panel, 1A340-02, check 

COOLANT FAILURES lamp. 

2- 25) explains the purpose of the change, the 
c overage of the change, specific instructions 
for the insertion of the change and the effective 
date of the change. After the changes have been 
made to the manual, the change instruction is 
inserted in the manual immediately behind the 
front cover, before all previous changes. 

SIMM M ANUALS 

Although the SIMM manual (fig. 2-13) is 
prepared to fulfill the same purpose as con­
ventional manuals, it is constructed differently 

OBSERVE REFERENCE I 

I 

Covers Secured 

Director Clear 

Lighted Schematic, figure 5-233 

-

Extinguished Relay diagram, figure 

(Depress RESET 5-77, SH 4(4B) 

button if lamp is 

50 

lighted) 

and uses different methods of organizing and 
presenting the information. The SIMM manual 
is organized on a functional basis in three 
major groupings: the hardware group, the major 
functions group, and the overall equipment func­
tion group. The hardware group (the lowest 
group} includes all major hardware assemblies. 
Each of these hardware assemblies is further 
subdivided into subassemblies. Separate dia­
grams, text, part location and identification 
information with related maintenance and 
troubleshooting data are included for each as­
sembly and subassembly. 
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UNCLASSIFIED 

Interim Change T-1 NAVSHIPS 0967-173-6011 

INSTRUCTION SHEET 

Interim Change T-1 to Technical Manual for Teletypewriter 
Set AN/UGC-16 NAVSHIPS 0967-173-6011 (formerly NAVSHIPS 94104) 

General Instructions: 

This interim change revises the manual to reflect the 
equipment changes made by Field Change 5-AN/UGC-16. 
When this change is included in the manual, the manual 
shall cover the equipment as though Field Change 5, 
NAVSHIPS 0967-173-6050, has been accomplished on the 
equipment. This change does not supersede any other 
changes or corrections. 

Maintenance support activities shall make this change 
in the technical manual immediately but shall keep the 
superseded data intact for support of equipments that 
have not been modified. 

Holders of equipment accompanied by technical manuals 
shall not make this change in the manual until ac­
complishment of the field change referenced above. 

Insert this interim change in the manual immediately 
after the front cover preceding the title page, prior 
changes, or interim corrections in effect. 

Specific Instructions; 

1. Remove the following pages and insert the corrected 
T-1 pages: 

REMOVE 

8-16 
8-18 

2. Add the following page: 

INSERT 

8-16 T-1 
8-18 T-1 

Insert 6-2A between pages 6-2 and 6-3. 

DATED: 1 July 1969 

UNCLASSIFIED 

Figure 2-25.-Sample of instruction sheet of temporary and permanent changes. 
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The major functions group arranges the 
assemblies and subassemblies according to 
major functions such as transmitting, receiving, 
displaying data, etc. 

The highest group ties the major functions 
together to represent the overall equipment 
function. 

For example, in the case of radio set 
AN/SRC-20, 21, the hardware group would con­
sist of the RF Amplifier (AM-1565/URC), radio 
set (AN/URC-9), and the Radio Set Control 
(C-3866/SRC). The major functions group would 
include the transmitting function, the channel and 
frequency select function, and the power distri­
bution function. The overall equipment function is 
a UHF transceiver capable of sending and re­
ceiving amplitude modulated voice and CW 
signals. 

The SIMM manual presents the necessary 
data for the installation, operation, and mainte­
nance of electronics equipment by the use of 
various diagrams and charts. These are the 
blocked schematic, blocked text, precise access 
block diagram, overall functional block diagram, 
maintenance dependency chart, and parts data 
chart. 

The Blocked Schematic Diagram 

The BLOCKED SCHEMATIC DIAGRAM (fig. 
2-26) identifies each circuit element (switch, 
resistor, capacitor) or functional entity (ampli­
fier, oscillator) according to its functional level. 
This diagram distinguishes between the functions 
and hardware by using shaded areas of blue and 
gray. Blue shaded areas indicate functional 
groupings of components or circuits. Darker 
shades of blue indicate circuits within the func­
tional circuits. Each area of blue includes all 
circuit elements that are involved in accomplish­
ing the circuit function. These areas are called 
functional entities. Gray shaded areas indicate 
physical packaging of equipment. Darker shades 
of gray indicate subpackaging within the lighter 
shades of gray. These shades of blue and gray 
are not shown in the illustrations used in this 
manual. 

Note in figure 2-26 that the parts that work 
together to perform a basic function (such as 
amplifying, generating, gating, etc.) are blocked 
together. These blocks are shaded and coded 
with a mnemonic code which ties them to the 
identical blocks on other diagrams. This allows 
the technician to readily determine precisely 
what parts work together to perform a particular 
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function. This is a marked improvement over the 
schematics in conventionally prepared manuals 
in which the parts that work together are, in 
many cases, not readily apparent. The techni­
cian, in this case, has to rely on his training, 
experience, and knowledge of the equipment to 
find the parts that work together. 

The Blocked Text Diagram 

The BLOCKED TEXT dtagram (fig. 2-27) is 
blocked off and shaded identically to the respec­
tive blocked schematic diagram. In lieu of parts 
in the blocks, however, the blocked text describes 
what action takes place within the particular 
block. 

Precise Access Block Diagram 

The PRECISE ACCESS BLOCK diagram 
(PABD, fig. 2-28) shows all the circuits and 
hardware assemblies that make up a major func­
tion. It identifies the assemblies and depicts the 
nature and direction of signal flow through the 
assemblies. Shading is done in the same manner 
as on the blocked schematic. The PABD also 
serves as an interconnection diagram, as the 
signal paths are shown as they pass in and out 
of each assembly, drawer, and cabinet. 

In order to present the various functional 
entities that make up a major function on a 
single page, the PABD uses three basic sym­
bols: the triangle, trapezoid, and square. 

The triangle represents a circuit that changes 
the voltage or power level of an incoming signal 
such as voltage or power amplifiers, cathode fol­
lowers, etc. These circuits always contain active 
elements. 

The trapezoid depicts a circuit which gener­
ates a signal or processes an incoming signal in 

some manner other than a changing voltage or 
power level. Examples are oscillators, multi­
vibrators, and mixers. These circuits always 
contain one or more elements which may be 
active (electron tube or transistor) or passive 
(semiconductor diode). 

The rectangle represents a circuit that is 
made up of purely passive elements, such as 
resistors, capacitors, and inductors. 

Like the blocked schematic, the PABD is 
augmented by an identically blocked and shaded 
facing page of blocked text (fig. 2-29). 

Overall Block Diagram 

The OVERALL BLOCK diagram (fig. 2-30) 
shows and describes the relationships between 
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the major functions, thus presenting the overall 
equipment function. The SIMM overall block 
diagram differs from those in the conventional 
manuals in that the SIMM diagram shows cable 
connections, intraconnections, and graphic rep­
resentations of certain controls and electronic 
parts. The function relating to each block is 
included in the block and shaded gray. Again, the 
relationship of the gray functional blocks to the 
hardware is shown by the blue of the hardware 
area. 

Maintenance Dependency Chart 

The SIMM manual uses a new approach to 
the task of troubleshooting. By analogy, if a 
lamp is to light (Event), its switch must work, 
and it must be connected to a 115V a.c. re­
ceptacle. In the simplest form of SIMM language, 
this analogy and its equivalent equipment state­
ment, "if a specified source of energy is avail­
able, and a particular functional part is working, 
an event will occur," can be shown by the SIMM 
expression of a rectangle, dependency triangle, 
dot and rectangle connected in series as shown . 
in figure 2-31. (See page 59) 

The dependency triangle, the dot, and the 
rectangle are the basic symbols used in the 
SIMM approach to troubleshooting. They repre­
sent dependency upon the functional part or 
circuit, and event, respectively. Every piece of 
equipment in its normal operation has many 
events. Many of these events are determined by 
the particular mode of operation or switch pos i­
tion the equipment operator selects. Each event 
depends upon a source of energy or the normal 
occurrence of another event in addition to the 
normal operation of a part, a circuit, or a series 

of parts or circuits. Often, one part or circuit 
might be involved in the occurrence of more 
than one event. In practice, the technician is 
taught to troubleshoot by looking for the fault 
between the last good event and the first bad 
event. The entire relationship between an equip­
ment's operation, its event, its functioning parts 
and circuits, and the dependencies which make 
the events occur are presented on a Maintenance 
Dependency Chart. 

The MAINTENANCE DEPENDENCY CHART 
(fig. 2-32) is a symbolic representation of signal 
flow through the equipment. The chart presents 
events, as they occur, in a scheme that points 
out the interdependent relationship between the 
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functional entities in the equipment, with the de­
pendency relationship clearly outlined. The for­
mat used combines turn-on and checkout proce­
dures with fault isolation. Through the use of the 
chart, fault isolation may be obtained at any 
level down to the circuit stage. The chart then 
provides direct access to a schematic for a 
detailed diagnosis or to a component replace­
ment procedure. The chart is composed of four 
parts: the procedure column (on the left), the 
heading (across the top), the body, and the notes 
and specifications (on the right). 

The procedures column specifies the oper­
ator actions required to turn on and check out 
the equipment. The turn-on procedure must be 
performed in the order given, top to bottom, 
since each step is dependent upon the proper 
execution of the preceding step. The checkout 
steps, indicated by the lettered steps within the 
numbered step (as shown by letter A in step 1 
of figure 2-32) provide a means o_f checking 
portions of the equipment that are not checked 
out under normal operating conditions. 

Checkout steps need not be performed, and 
it is not necessary to perform them in any se­
quence. However, if they are performed, they 
must be performed with the equipment set up 
for the proper turn-on steps, i.e., if checkout 
step A is performed, it is necessary to complete 
turn-on steps 1 through 3. Checkout steps may 
also provide a means of exercising certain self­
test features of the equipment. 

The heading (figure 2-32) uses alphanumeric 
or symbol designators to identify the action 
indicators, available test points, circuit ele­
ments, functional entities, and functional de­
vices, i.e., P1307-A/B, KlO-A, T1. The physical 
location of the indicators or entities is identified 
at the top of the column heading, including a 
reference to the schematics. Indicators that are 

recognizable from outside the equipment (front 
panel indicators, front panel test points) are 
shown in solid black background with white let­
tering. The signal specification numbers, lo­
cated in the box at the base of the column 
heading are keyed to the notes and specifications 
located to the right of the chart. The signal 
specification number references the specifica­
tion or description of an event that should be 
present at the check point. 

The body of the chart contains symbols that 
are divided into three general categories: 
Events, Dependencies, and Function Symbols. 

An event is either an action that can be de­
tected by sight or sound (a motor running, lamp 
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162.156 
Figure 2-31.-Simplified maintenance 

dependency chart. 

lighting, meter indicating) or is an availability 
of a signal that can be determined by a measure­
ment. As shown in figure 2-31, the Action Event 
Symbol is a rectangular area which encloses an 
indication of the action. There are three types 
of Action Event symbols used to represent the 
degree to which the event is accessible: (1) 
External, (2) Internal, and (3) Indirect. 

-
A front panel indicator or an event 
recognizable from outside the 
cabinet. (black background) 

� Internal test points that are readi­
� ly accessible. (gray background) 

A circuit point at which a meas-� urement might at some time be 
made. This point is not neces­
sarily readily accessible. (white 
background) 

Abbreviations used to indicate Action Events 
are listed below: 

EN -
LIT -
RUN­
TO -

IND -

OUT­

NA 

DE 

Energized (Relay and Contactors) 
Lighted (Lights, Filaments, VR Tubes) 
Run (A motor operating.) 
Time Delay (Time-delay sequence is 
initiated.) 
Indication (A meter is energized and is 
displaying a voltage or current.) 
Lamp is not Lit. 
Not Available (Specified voltage, cur­
rent, or signal is not available.) 
De-energized (Relay is de-energized.) 

The Availability Event symbol is a rectangu­
lar area with the letter A inside as shown be­
low. The "A" denotes Availability and indicates 

59 

that a voltage, signal or other data is present 
at a specified value. The Availability symbol 
represents a special type of event that requires 
an externally applied multimeter, or oscillo­
scope or other test equipment to determine if 
the proper voltage or signal is available. 

co 
Availability Event Symbol 

This symbol is used to show the technician 
where in the circuit he can expect a voltage, 
current, or waveform to exist to prove that an 
event has happened elsewhere or that events 
should be happening which are dependent upon a 
signal at the particular point of availability. The 
background shading of this symbol also indicates 
the accessibility of the point in the equipment. 

The Dependency Symbol is a black triangle 
as shown below. 

� 
Dependency Symbol 

The black triangle means that the Event on 
the same horizontal line is dependent upon oc­
currence of the Action or Signal Availability 
Event directly above the triangle in the same 
vertical column. 

The Dependency Symbol is used to show 
dependency on the Maintenance Dependency 
Chart. It is not an EVENT symbol but shows the 
dependency relationships between series or 
parallel circuit branches. The Dependency Sym­
bol is the only symbol that shows connection or 
relationship in the vertical direction. Figure 
2-33 shows the action event, availability event, 
and dependency symbols on a maintenance de­
pendency chart. 

Function Symbols represent a circuit or a 
circuit element and are identified at the top of 
the vertical column. These Symbols are used to 
show relationship and connecting links between 
other symbols along a horizontal circuit path. 
The Symbols take several forms to describe 
different conditions but the circuit elements they 
represent must be operating properly or be 
"good" before any action on the line can occur. 
Such Symbols represent fuses, relay contacts, 
power supplies, switches and circuit breakers, 
oscillator stages, amplifier stages, etc. The 
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Figure 2-33.-Action event, availability event, and dependency symbols on the MDC. 

function Symbols used in Maintenance Depend­
ency Charts are shown below: 

• The functional entity or circuit element 
shown in the column heading above the sym­
bol must be "good" for an Action or an 

Availability Event shown on the same hori­
zontal line to occur. 

/• The relay contacts provide continuity only 
when the relay coil is energized. 

•/The relay contacts provide continuity only 
when the relay coil is not energized. 

() One aspect of the circuit or circuit ele­
ment is proven good by the occurrence of 
an Action or Availability Event in the same 
line (This symbol does not prove a func­
tional entity or a circuit element wholly 
good.) 

Figure 2-34 shows the use of some Function 
symbols on the maintenance dependency chart. 

To use the Maintenance Dependency Chart 
for troubleshooting, assume that in figure 2-35 
black dots (e) represent the basic circuits 
(oscillator stages, amplifier stages, etc.) or 
circuit elements (relay contacts, relay coils, 
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switches, etc.) employed to provide an action 
[JJIJ at the end of the event line. The black 
triangle(A) is a dependency marker. 

The action[ill]is dependent upon an avail­
ability of a power source at the [Kl block and on 
the proper operation of each of the circuit or 
circuit elements (e) represented along the event 
line. If the lamp which indicates the action fails 
to light, any item along the event line, as well as 
the source 0, is suspected. 

In the case of multiple event lines, many 
entities listed in the heading are common to more 
than one event line while others are unique to a 
single line. 

In figure 2-36 assume that the lamp does not 
light on line 4 but does light on lines 1, 2, 3, and 
5. It becomes readily apparent that the circuit 
and circuit element represented by the black dots 
in columns 4 and 18 are the only ones that can be 
suspect as faulty since they are unique to line 4. 
All items represented by dots in the other 
columns are common to lines 1, 2, 3, or 5, and 
are proven good because the indicators at the 
end of the event line light. 

Examination of the Partial Maintenance De­
pendency Chart, in figure 2-37 will show that 
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Figure 2-36.-Multiple event lines. 
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there are 10 Events, which occur as indicated 
by the white and black rectangles. You will note 
that there is only one Event on each horizontal 
line. The Availability [K] at TB101/TB102 is 
termed the Input Event, and the other Events are 
dependent Events, i.e., dependent upon the Input 
Event. You will also note that Availabilities are 
usually specified at important junction points. 

To show how this chart reads, the fact that 
M102 indicates-150 VDC proves: 

1. V-VR-1 is good. 
2. C-PWR-1 is good. 
3. F-102 is good. 
4. Contacts K101A are providing continuity. 
5. K-101 is energized. 
6. The correct voltage is available at TB103/ 

104. 
7. F101 is good. 
8. S101 is good. 
9. The input voltage is available. 

The chart in figure 2-38 illustrates the fault 
isolation process on a Maintenance Dependency 
Chart. The technician simply makes note of the 
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equipment's front panel indicators which have 
11out-of-spec" indications. The events are then 
marked for reference, anq the first bad indica­
tion and the last good indication of the depend­
ency structure are established. The dependency 
structure between these two events contains the 
faulty element. To further narrow the area of 
concern, split-half diagnostics are used. The 
next event to be tested in located midway within 
the dependency structure defined by the last good 
and first bad indications. This event should be 
chosen for its ease of access as indicated by the 
event symbol's background. If the event is GO, the 
fault lies within the dependency structure down­
stream from the event. If the event is NO-GO, 
the fault lies upstream from the event. This 
procedure is repeated until a single dependency 
line is isolated whose input event is good and 
whose output event is bad. The fault lies on this 
line, and the functional entity identified by the 
dot contains the fault. 

An important rule in using the Maintenance 
Dependency Charts-if an Event is proven good 
for one Dependent Event, it is proven good for 
all Dependent Events. In a like manner, if a 
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fWlctional entity or circuit element has been 
proven good in connection with an Event; then, 
it is good in connection with all other Events 
with which it is associated. 

Isolation of a faulty fWlctional entity or 
circuit element alone is important; also, knowl­
edge of the physical location of the suspected 
circuit is important. Accordingly, along the top 
of the Maintenance Dependency Chart the as­
sembly and the cabinetry in which the suspect 
circuit or circuit element is located is also 
indicated. Information and details on the suspect 
circuit or element can be readily ascertained 
by using the FWlctional Index to locate the data 
package for the assembly containing the suspect 
item. The suspect item's location can be deter­
mined (insofar as the assembly and cabinet are 
concerned) from the Maintenance Dependency 
Chart. Knowing the piece of hardware in which 
the assembly and its suspect item is contained, 
one can find all pertinent data in the assembly 

data packages listed in the index. 

Parts List and FWlctional Index 

Another one of the principal features of 
SIMM is its method of indexing. Each hardware 
assembly (Wllt, major assembly, and subassem­
bly, as required) is fully treated in a four-part 
data package. All data packages are arranged so 
that the same type of information is located in 
the same sequence in every package. Eachpack-
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age includes a parts list and parts location 
illustrations (2-39); blocked text; blocked sche­
matic; and related technical maintenance data. 
All information at the hardware assembly level 
is provided in four pages or less. Hence, the 
index for assemblies lists only four page num­
bers for each assembly. Indexing the higher level 
PABD's and text, and the system block diagram, 
the fWlctional coverage page, the instructional 
page (how to use the manual), the maintenance de­
pendency charts, installation and operation in­
formation, by page number is the only other 
requirement. This eliminates the need for long 
lists of contents, illustrations and tables. The 
indexing of a SIMM manual (fig. 2-40) permits 
the finding of pertinent information in seconds. 

Improvements 

As this training manual goes to press, various 
improvements are being made to the SIMM tech­
nical manual. Current SIMM manuals will use a 
keyed-text technique instead of the blocked text. 
In the keyed-text, the text material is arranged 
in tabular format and keyed to the diagram by 
circled numbers as shown by figure 2-41. This 
method of presentation permits significantly 
more text material to be presented than the 
blocked text method. In addition to the schematic 
diagrams, the keyed-text will also be used with 
the precise access block diagrams (called fWlc­
tional block diagrams), and the overall block 
diagram (called the fWlctional description dia­
gram. 
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IA4AI REC£1VER ASSEMBLY 
AMPLIFIES THE LOW LEVEL RECEIVED ECHO, CONVERTS THE TVG 
PULSE ITIME VARIABLE GAINI INTO A DECREASING EXPONENTIAL 
VOLTAGE TO BLANK THE RECEIVER AT TRANSMIT TIME AND ALLOW 
IT TO RECOVER SLOWLY. AGC IS ALSO PROVI OED TO REDUCE THE 
GAIN Of THE RECEIVER WHEN THE NOISE LEVEL HAS INCREASED 
<NOISE CAUSED BY RECEIVED ACOUSTIC ENERGY OTHER THAN 
THE ECHOJ. 

CD N-FL-I FILTER 
PROVIDES IMPEDANCE MATCHING BETWEEN THE FILTER IN THE 
TRANSMIT-RECEIVE NETWORK AND THE INPUT AMPLIFIER. HAS 
A CENTER FREQUENCY Of 12KHZ WITH A BANDPASS 2KHZ 
EITHER 51 DE Of CENHR 13DB POl NISI . 

I 
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12KHZ 
FILTER INPUT IMPEDANCE IS 120 OHMS, OUTPUT IMPEDANCE 
IS 140 OHMS. 

0 O·VGC·I VOLTAGE GAIN CONTROL 
EMITTER FOLLOWER CONFIGURATION. NORMALLY BIASED OFF, 
CONDUCTS UPON RECEIPT Of TVG PULSE. DIVIDER R47 A�D 
R48 ALONG WITH DIODE CR8LIMIT THE TVG VOlTAGE AT IPJ 
TO APPROXIMAT

E
LY •J. 8V. THE TVG PULSE HAS TlH SAME 

PULSE WIDTH AS THE TRANSMIT PULSE AND IS APPLIED TO 
Cll THRU CR6. 

CD Q-EH EMITTER FOlLOWER -----�--� 
COUPLES IVG PULSE TO Q-VCA-1. AMPLITUDE CONTROLLED 
BY R461N EMITTER CIRCUIT. 

CD Q·VCA·l VOLTAGE COIJTROLLED ATTENUATOR 
ACTS AS VARIABLE RESISTOR BETWEEN OUTPUT Of N·Fl-1 AND 
INPUT TO r)-AMP·l. PINCHED OFF BY THE POSI T1 VE TVG 
VOLTAGE APPLIED TO GATE DURING TRANSMIT TIME. 
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Another area of the manual to be improved 
is the maintenance dependency chart. Instead of 
only one MDC for each major function, future 
manuals will have additional MDCs for the func­

tional block and schematic diagrams. MDCs will 
also be provided with an acetate or Mylar over­
lay so that the technician can use a grease pencil 
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to mark his progress when troubleshooting. Also, 
the manual will be smaller than the 15"x35" 
shown in figure 2-13. New SIMM manuals will be 
ll"x27". This gives them a folded dimension of 
9"xll", which is the same size as conventional 
manuals. 


