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CHAPTER I - GENERAL INFORMATION

THE LEARNING PROCESS

The first steps in attaining your basic AFSC 30533 is the successful completion of
the Electronic Computer Repairman Course in which you are now entered. To reach this
objective, you must be taught the essentials of several different jobs. However, each of
these jobs is dependent upon the others. It becomes your responsibility to combine the
skills of each job into one smooth, coordinated operation. If you apply yourself only part-
time, you will be lacking in the knowledge that is absolutely necessary for such a coor-
dinated operation.

Not only will you have to apply yourself in the classroom, but it will be necessary
for you to review or study the classroom material as well as this and other manuals in
your off-duty time, In addition, you willhave assignments given to you by your instructor.
When you are given an assignment, or when your instructor is presenting a lecture,
always ask yourself ‘‘“What am I supposed to gain from this material, and how will it
aid me in my work?’’ Inevitably, the lecture material is going to contain coloring (facts
which add to the interest, but are of minor value). However, the lecture material to be
studied will contain one or two major points which will be emphasized. It will be your
responsibility to pick out these major points and remember them to aid you in your
future work,

TAKING NOTES FOR REFERENCE

It is not enough to be able to pick out the main points of a lecture. You must take
notes and emphasize these main points for future reference. The notes you take will
not only aid you in obtaining a good scholastic average, but will also be of value when
you reach the field., By referring to the notes you took in school, you can more easily
do the jobs to which you may be assigned as a Computer Repairman.

Don’t try to put material in your notes that you do not understand. Your notes
should be fully understandable by you, because you are the one who will be using them.
How are you going to be sure that you understand all that you put down? Simply by re-
wording the instructor’s viewpoints so that they will be clear, concise, and in your own
words. Do the same with your reading assignments. Don’t copy word-for-word from the
text. Restate the material in your own words, and then write it down, It will mean much
more to you, the individual who is going to use the notes.

To get anything out of a lecture or assigned reading, you must focus your full
attention on the material being presented. You have to concentrate on the subject at
hand. Try to remove as many distractions as possible, and then apply yourself whole-
heartedly to the task of studying.

STUDYING

When studying, it is necessary for you to recognize how the material is organized.
The first thing to do is to try to get a general picture of just what the course is trying
to put across to you. Once you get the overall picture, then fit the details in to complete
the picture. This is comparable to working a jigsaw puzzle. It’s practically impossible to



work such a puzzle before you have seen the whole picture. After seeing the entire
picture, then you may start putting in the small pieces or details.

Finally, to learn a subject fully, you must repeat and repeat. Review your material
several times, not just by rereading your notes, but by trying to recall what you have
included in your notes. Refer to your written material as a check on your memory.

One of the most effective ways of studying is the ‘‘Survey Q3R Method’’. Let us
break this down into detail:

SURVEY - Take a general view of the subject matter

QUESTION - Ask in order to find out or to eliminate any doubts as to the contents
of the information.

READ - To study, get the meaning of, and understand the material.
RECITE - To say part of the lesson, or give an account of it in detail.
REVIEW - To go over again to insure complete understanding of the material.

Remember these, for you will be reminded of the “SURVEY Q3R METHOD’’ during the
remainder of this course.

SECURITY
What is security? A correct definition is: ‘“The protected condition of classified

matter which prevents unauthorized persons from obtammg information of direct or
indirect military value.’’

CLASSIFICATION

Official information which requires protection in the interest of national defense
will be limited to three categories of classification: ‘“TOP SECRET’’, ‘‘SECRET’’, or
‘‘CONFIDENTIAL’”. No other designation will be used to classify such information,
including military information.

TOP SECRET: What is Top Secret matter? Information and material, the security
of which is very important, and the unauthorized disclosure of wh1ch would cause ex-
ceptionally grave damage to the Nation.

Authority to classify: Matter such as this may be classified by authority of the
Undersecretary, the Secretary, or an Assistant Secretary of the Air Force; the Chief
of Staff, Commanding Generals of Major Air Commands, Inspector General, Comp-
troller of the Air Force, Assistant Chief of Staff of Guided Missiles, Intelligence, and
Air Defense Systems.

SECRET: What is secret material? Information and matter, the unauthorized
disclosure of which would endanger national security, cause serious injury to the in-
terest or prestige of the Nation, or would be of great advantage to a foreign nation.




Authority to classify: Matter such as this may be classified only by authority of
the Secretary, Undersecretary, or an Assistant Secretary of the Air Force, Chief of
Staff, Commanding Generals of Major Air Commands, Independent Commands, Service
Air Force Bases, Wings, Groups, or Depots, Chiefs of Air Missions, Air Attaches,
Air Observers, or General Officers.

CONFIDENTIAL: What is confidential matter? Information and material (matter)
the unauthorized disclosure of which would be injurious to the interest or prestige of
the Nation or would cause unwarranted injury to an individual, or be of advantage to a
foreign nation.

Authority to classify: Anyone who may classify Top Secret or Secret matter or by
authority of same, or by any commissioned officer.

PROTECTING CLASSIFIED MATTER

You must be constantly aware of the fact that it is your responsibility to protect
classified material at all times and to report immediately to your supervisor any breach
of security which comes to your attention. Air Force Regulation 205-1 should be referred
to, concerning Security and your responsibilities for the protection of classified material.

SEMI-AUTOMATIC GROUND ENVIRONMENT TRAINING (SAGE)

For most of you the ideas and facts presented in this text will be new. This is
due to the fact that you are entering a relatively new and complex field where there
are few if any carry-overs of skills from civilian or military life. As a result, many
questions have probably entered your mind as you enter the sets portion of your training
to become Computer Maintenance Technicians. You are asking, for example, ‘‘For
what duties will I be prepared? What will be the extent and value of this training? How
difficult is this course?’’ and the most common question of all is, ‘‘Where do I go from
here?”” In the next few weeks, most of these questions will be answered for you. The
answer to the last question, ‘“Where do I go from here?’’ can only be supplied by one
person, You. The manner in which you apply yourself and adapt to new situations that
you will encounter in this field will provide the answer,

TYPE OF TRAINING

In selecting each entry into the Electronic Digital Computer Repairman (SAGE-
AN/FSQ-7) course, the Air Force has used the most advanced methods of career analy-
sis and vocational guidance. This is to determine those who are potentially qualified
to absorb the level of training and to develop the skills necessary to become good com-
puter repairmen. The training in this school is aimed at providing the basic knowledge
and skills necessary for you to embark upon an Air Force career, beginning with the
fundamental assignment of computer repairman. Most of the training will be conducted
in classrooms in the form of lectures and demonstrations. In addition, there will be
periods of supervised practice on various pieces of equipment that will be part of your
responsibility as a computer repairman. In the laboratory periods, you will learn to
operate, and interpret the responses of, the equipment you will use in the field.



At the completion of your training, you will find that you have acquired a new
vocabulary that would sound strange in conversation with your family and friends in
civilian life, but which is the everyday speech of those concerned with this vital Air
Force Mission,

So much for what you can expect from this course. Now, what does the school
expect from you? It expects each student to apply himself honestly and diligently while
in the course. Only by applying yourself can you hope to gain all that is possible in this
career field. The school asks that you respect the equipment placed at your disposal
during the training periods so that it can continue to fulfill its mission of training com-
puter repairmen. The cost of the equipment with which you will be working runs into
several hundred thousand dollars. Use only the controls you are instructed to use. Use
them as directed by your instructor.

YOUR CAREER FIELD

When you finish the Electronic Computer Repairman (SAGE-AN/FSQ-7) Course,
you will be assigned to duty as a computer repairman with a classification of AFSC30533.
This classification is the Air Force method of designating your career field, the channel
to which you are assigned in that career field, the skill and proficiency you have attained,
and whether you are serving in a technical or supervisory capacity. How, you ask, can
they determine all that information from a five digit number? Let’s examine AFSC
30533, the Air Force Specialty for the Apprentice Electronic Computer Repairman:

AFSC 30533 APPRENTICE ELECTRONIC COMPUTER RE PAIRMAN

30~~~ The first two digits indicate that you are now in the Airman Communications
Electronic Systems Field.

-=5-- The third digit designates the computer subdivision of the Airman Communi-
cations Electronic Systems Field. If the third digit is a zero (0), as in 30010,
it indicates no specialization,

-=-=3- The fourth digit indicates the degree of skill and proficiency which you have
attained in your work. When the fourth digit is a three (3) in the AFSC
305X3, the AFSC denotes an Apprentice Digital Electronic Computer Repair-
man. The Electronic Computer Repairman (SAGE-AN/FSQ-7) Course is
considered sufficient training for the award of AFSC 30533. When you have
successfully completed this course, 30533 will become your Air Force
Specialty Code. After you have been awarded this AFSC, you will normally
be placed in on-the-job-training status (OJT) for advancement to AFSC
30553. As your skill and proficiency increase, this fourth digit will change to
a 5, then to a 7, and finally to a 9. With a change in this digit, you will take
on additional duties and responsibilities.

---=3 The fifth digit, in combination with the other four digits, identifies the Air
Force Specialty. In the Digital Computer Repairman AFSC, the fifth digit
will always be a three (3).



What is the next step after the Apprentice Electronic Computer Repairman, AFSC
30533? In the following pages this question will be answered. The AFSC’s which follow
the Apprentice AFSC will be discussed. How to attain the next AFSC, what will be ex-
pected of you, the pay grades you will be eligible for, and similar questions will be

answered.

AFSC 30553 Electronic Computer Repairman

Job Summary: Installs, maintains, and repairs high speed, general purpose, and
special electronic computer systems and related equipment.

Job Progression: To reach this AFSC, you will normally have had to progress
from Apprentice Electronic Computer Repairman 30533 with the necessary on-the-job-
training, and satisfactory completion of the skill level examination for the AFSC 30553.

After you have received this AFSC, you will be eligible for pay grades E-4 and
E-5 in the Communications Electronic Career Field, provided that you have met all
other requirements of the Command to which you are assigned.

Supervision: You will be expected, upon attainment of this AFSC, to exercise
supervision over subordinate Electronic Computer Repairmen.

AFSC 30573 Electronic Computer Technician

Job Summary: Inspects, troubleshoots, repairs, overhauls, modifies, and installs
high-speed general purpose and special electronic computer systems and related equip-
ment, and supervises electronic computer maintenance activities.

Job Progression: To receive this AFSC, you will have to prove your proficiency
as an Electronic Computer Repairman 30553, with necessary on-the-job-training as
an Electronic Computer Repairman, satisfactorily complete the skill level examination
for AFSC 30573, and be in pay grade E-5. This AFSC makes you eligible for pay grades
E-6 and E-7 in the Communications Electronic Career Field,

Supervision: This AFSC includes general supervision over Electronic Computer
Repairmen,

AFSC 30590 Electronic Computer and Data Processing Superintendent

Job Summary: Superintends installation, maintenance, repair, overhaul and modi-
fication of high-speed general purpose and special electronic computer and data pro-
cessing systems.

Job Progression: To receive this AFSC, you have to demonstrate your proficiency
as an Electronic Computer Technician and pass the supervisory examination.

This AFSC may be held by pay grades E-7, E-8 and E-9 in the Electronic Com-
puter and Data Processing subdivision of the Communications Electronic Systems Career

Field.



Supervision: This AFSC includes general supervision over all Electronic Computer
and Data Processing enlisted personnel.

Summary of Ratings and AFSC’s

CMSgt Electronic Computer and Data Processing Maintenance Sup’t. 30590
SMSgt Electronic Computer and Data Processing Maintenance Sup’t. 30590
MSgt Electronic Computer Technician 30573
TSgt Electronic Computer Technician 30573
SSgt  Electronic Computer Repairman 30553
AlC Electronic Computer Repairman 30553
A2C Apprentice Electronic Computer Repairman 30533
A3C Basic Computer Course 305XX
AB Input from relat‘ed fields - Basic Training 00010

JOB TRAINING STANDARD

/

The Job Training Standard is an official document which describes the Air Force
Specialty in terms of task and/or knowledge which a1rngn¢hat specialty are required
to perform or know on the job. The Job Training Standard is a document against which a
man’s performance is measured.

The Job Training Standard originates in the office of the course being offered.
After it is prepared it is sent to Department, School Operations, Center Operations,
Air Training Command, and the utilizing agency for review for adequacy, coordination,
and approval,

The Job Training Standard is used in setting up the degree and type of instruction
to be used in the course.

Through the use of a prescribed code key, this document also indicates the extent
to which personnel should be trained on each task at a specified level.

The Job Training Standard (JTS) will also be used in the field OJT program. It
will be the primary means for certification of qualification in upgrading. It will be to
your advantage to understand the general description of the JTS, for it will be pertinent
to you throughout your Air Force Career.



CHAPTER 2 - THE NEED FOR SAGE

AIR DEFENSE

In order to understand the Sage System, it is necessary to possess a general
knowledge of the Air Defense System of the United States. When we discuss the SAGE
System, we speak primarily of the geographical, organizational, and operational struc-
ture of the air defense network as it applies to the Semi-Automatic Ground Environment.

SAGE, itself is not a new system of air defense, but a new medium which is used
to accomplish the air defense mission. It provides for the semi-automatic processing
of data and for mid-course weapons control. Its computerized features have permitted
many major changes in the system and have promoted revisions in the concepts of air
defense.

In order to provide a comprehensive picture of the organization and operation of
the SAGE System, this chapter contains a brief history of air defense after World War
IO. Also discussed are the operational concepts of the manual ACW System and the
changes brought about by the SAGE System. This first section contains frequent refer-
ences to the ‘“manual’’ system. Such references are necessary to present a graphic
picture of the evolution of the Air Defense System.

MISSION OF AIR DEFENSE

Any air defense system must fulfill the requirements of the mission regardless
of its ogerational practice or theory. By its name alone, we know that air defense con-
cerns, itsef-withmsome form of aerial activity. Specifically, it must protect the nation’s
retaliatory forces, population, industrial potential, and natural resources from air
attack.

In order to accomplish this mission, a requirement exists for an efficient method
that permits no objective of the mission to be slighted. An effective air defense system
must provide for the following:

(1) Detection of all aerial activity.

(2) Identification of air action as either friendly or hostile.

(3) Interception of all unknown or hostile aircraft.

(4) Destruction of hostile aircraft by guidance and control of defense air weapons.

The air defense mission is basic, and it is doubtful that any system, whether
manual, semi-automatic, or automatic, will ever alter it in any manner.

The Problem is Staggering

The magnitude of this task demands a close-knit organization composed of seg-
ments of all the armed forces and civilian agencies capable of destroying or reducing



the effectiveness of attacking forces. To provide such an organization is the mission
of the Air Defense Command of which you, the Computer Repairman, are a key member.

Fortunately, air power as a weapon of such potent capability did not suddenly
spring into being, and as airpower has developed there has been concurrent planning,
programming, and development of the Air Defense System. As early as the closing
phases of World War I, General Billy Mitchell had programmed an air organization
that called for detection and interception as a concept of defense. However, an actual
air defense system was not established until the years of World War II, (1941 - 1945).

During World War II the United States and Great Britain developed an air defense
system which was the forerunner of the present system. To combat enemy air offenses,
interceptor aircraft were controlled during the daylight hours from control centers
equipped with interceptor plotting tables (map surfaced) on which the actions of the
interceptors and their targets were depicted from information reported by search radar
stations and ground observers. Interceptors were often pinpointed by very high fre-
quency direction finding stations or by having them rendezvous over known check points.
Enemy formations in Europe were customarily large - from 50 to over 100 aircraft.
When their location and the location of the interceptors were both known and indicated
on the intercept plotting table by the intercept controller in the control center, it was a
relatively simple task to ‘‘talk’’ the interceptors near enough to the enemy for a visual
approach and attack.

The enemy soon exploited the weakness of the system, however, by conducting
night missions. Existing control procedures proved inadequate at night. If our defenses
were to remain strong, new methods had to be found for tracking targets and controlling
interceptors. At first various tactics were devised which depended on ground and air-
borne searchlights. These tactics provided interceptors with visual gunsighting once
the enemy aircraft were located. Searchlight beams could be held on an incoming bomber
while an interceptor moved in to shoot it down.

Perhaps area controlling as practiced with the use of plotting intercept tables and
searchlights, would still be sufficient today if high speed aircraft and new control tactics
hadn’t been developed. But as aircraft flew faster and higher, the operational area of
interceptions was expanded, and aircrew members became more concerned with flying
duties and had less time to concentrate on intercept techniques. It was apparent that a
more precise knowledge of the position of our interceptors in relation to enemy bombers
would be highly advantageous.

The only alternative lay in aircraft control from the ground by personnel observing
radar-scopes capable of covering considerable range and altitude. If a controller on
the ground could watch both interceptor and target on a radar-scope, and if he were in
constant radio-telephone communication with the interceptor pilot, he could rapidly
direct the interceptor to the target. If this controller could also establish the intercept
approach and the type of interception, leaving the pilot only the job of actually making
the firing pass, the pilot would have more opportunity to concentrate on flying. The
controller, not bothered with piloting duties, could set up a better interception. From
this reasoning, our present Air Defense System was evolved.



SAGE IMPLEMENTATION

The advent of SAGE and its centralized control function created many problems
for those responsible for integrating it into the present manual air defense system.
At first, SAGE was considered as a computerized answer to all air defense problems,
and not as a new medium of air defense. Consequently, strategists planned to install
SAGE within the existing manual system boundaries and to continue normal operation.
But, as with many advances in technology, difficulties were encountered. Three of
these difficulties were as follows:

(1) Some of the sector boundaries were so small that a shift of weapons control
to adjacent sectors frequently occurred.

(2) Irregular shapes of some sector boundaries were not adaptable to proper
display on the SAGE Situation Displays (scopes).

(3) Existing boundaries were located poorly in relation to priority targets.
Consequently, the targets were difficult to defend.

After numerous attempts to implement SAGE had ended in failure, a solution was
reached. New SAGE boundaries were devised. This was coupled with a revised concept
of air defense operation. The sector would be the heart of the system, and the direction
center would command the sector. Emphasis on air defense control of weapons would
shift downward from Division to the Direction Center. The ability of the SAGE system
to satisfactorily handle a large number of tracks and simultaneous intercepts made it
necessary for the air battle to be controlled at division level. In the manual air defense
system, the Direction Center was responsible for a sub-sector, while the Division
controlled the sector. Also, the responsibility for major tactical decisions rested with
the commander at Division,

SAGE LONG RANGE PLANNING

The Air Defense System must be as invulnerable to attack as practicable. As
SAGE replaced the manual system, numerous precautions were taken to insure that no
weaknesses appeared within the air defense structure during the transition period.
Some of these precautions dictated the sequence by which SAGE sectors replaced the
manual sectors.

(1) It was realized that all SAGE sectors could not be completed simultaneously.
Therefore, a completion priority system was established, based on the relative im-
portance of the area of development.

(2) Each of the Direction Centers was placed in a strategic location within a
sector. A Combat Center was located adjacent to one of the Direction Centers within
the Division.

(3) The Direction Centers were duplexed -- that is, two computers -- one
active and the other standby -- were located in the same building. The purpose of
duplexing is obvious. To minimize vulnerability of the system, a backup is needed in
case the original computer becomes non-operational. The two computers are identical



and use common input and output equipment. The active computer handles air defense
problems while the standby computer maintains up-to-date summaries, performs
maintenance checks on itself and other equipment, monitors the active computer, and
provides simulated air defense situations for training personnel.

(4) Alternate communications facilities were provided with the installation of
each computer.

(5) Direction Centers and Combat Centers were housed in shock-resistant,
contamination proof buildings.

(6) In case SAGE should be incapacitated, the following emergency features
were included in the planning:

(a) Each sector must be capable of absorbing some of the air defense
responsibility of adjacent sectors.

(b) Local weapons defenses, Air Defense Artillery (ADA) for instance,
must be permitted complete independence of control should SAGE control be destroyed.

(c) Limited manual air defense capability must be retained at each radar
site, Thus, changeover to the manual system as an emergency measure could be im-
plemented.

SAGE ORGANIZATIONAL STRUCTURE

Air Defense Command (ADC) is the ¢‘‘organizational’’ head of the Air Defense
System. It is responsible for manning, operating, and maintaining the system. However,
it does not have command function so far as operational control of air defense is con-
cerned. Decisive actions pertaining to all aspects of operational air defense have been
delegated to North American Air Defense Command (NORAD).

Figure 2-1 outlines the organizational structure of Air Defense Command. SAGE
has not changed the structure down through Force level. Division level changed only in
respect to the geographical area assigned to its control. SAGE improved tactical control
thereby eliminating the need for numerous divisions. Each division was given approxi-
mately three times the air defense responsibility that it had in the manual system.

SAGE introduced many new wings that were virtually non-existent in the manual
system. Each wing controls the air defense area assigned to the sector. Wing and sector
can be considered synonymous. In addition to the sector wing, on the same level is the
AEW wing, which in turn supervises one or more AEW and C squadrons,

Below wing level are the various fighter groups, air defense groups, radar squad-
rons and air-ground missile squadrons. Fighter groups administer interceptor squad-
rons. Air defense groups concern themselves with interceptor squadrons located at
non-ADC bases.

10
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SAGE OPERATIONAL STRUCTURE

The same urgency that created the requirement for SAGE dictated that all air
defense agencies on the North American Continent be combined to provide a coordinated
system for continental defenses. Thus, United States and Canadian forces were organized
as the North American Air Defense Command (NORAD). In order to adequately under-
stand the massive span of operational control of such a vast responsibility, more should
be said about each echelon of the command and all of its subordinate levels. The follow-
ing is an explanation of each, starting with the AC&W Squadron.

Radar Squadron

The radar squadron is essentially the same as the manual AC&W squadron, except
that control of weapons and warning functions will normally not be affected at its loca-
tion. These functions are now performed at the Direction Center. The radar squadron
is responsible for providing: raw radar data, height readings, flight sizes, Mark X-
IFF/SIF, long range mapping, and housing for emergency operation facilities should
SAGE control become incapacitated and manual control become necessary.

Sector

The Direction Center is the primary operational unit of the sector. It is equipped
with duplexed AN/FSQ-7 computers and associated communications systems. Within
the Direction Center, the Sector Commander and his staff oversee the air defense ac-
tivities within the sector area of responsibility. Located within this building is a tactical
center called the Command Post. From here, the Sector Commander coordinates with
adjacent Direction Centers and receives instructions from higher headquarters.

Division

The operational center of the Division is known as a Control Center. The Control
Center consists of a building located adjacent to one of the Direction Centers within
the division area of responsibility. The building houses a modified version of the AN/
FSQ-7 (AN/FSQ-8) which is primarily used to store and display information. In other
words, the AN/FSQ-8 is not used to control weapons.

The Control Center oversees the Directions Centers in its area and supervises
weapons commitment in its sectors. The Division Commander and his staff are housed
in the Control Center Command Post. Here, the commander evaluates threats and super-
vises air battles and force commitment. The Control Center is responsible for forward
telling evaluated and summarized information to NORAD.

NORAD

The joint US-Canadian organization completes the operational control. NORAD,
the operational head of the entire air defense system, is commanded by a four-star
USAF General and a Royal Canadian Air Force (RCAF) Air Marshal, who is second-in-
command., Specific assignments have been delegated to each of the military services
directly controlled by NORAD:

12



(1) USAF =-- ADC is responsible for interception of enemy air objects with
assigned aircraft and/or surface-to-air missiles.

(2) US ARMY =~-- Army’s Air Defense Command (USARADCOM) is responsible
for point defense of cities and SAC bases. NIKE or associated missile systems are used
in this defense.

(3) US NAVY =-- Naval forces of the North American Air Defense Command
(NAVFOR) are responsible for providing early warning from picket ships and AEW,

(4) Canada -- RCAFADC is responsible for control of aircraft and missiles
for Canadian home defense.

NORAD’s component heads report directly to their own chiefs-of-staff at Washing-
ton, D.C. and Ottawa.

ORGANIZATION OF DIRECTION CENTER

The organization of the Direction Center (see Figures 2-2 and 2-3) will be dis~
cussed as regards the functions of the Branches. As it has already been pointed out,
the mission of air defense is accomplished by:

(1) Detection of all air action,

(2) Identification of the air action as friendly or hostile.
(3) Interception of hostile air action.

(4) Destruction of hostile air action.

The first three parts of this mission are accomplished within the Direction Center.
This is the basis for the following discussion.

Command Post

The Command Post exercises command and over-all supervisions of the air defense
activities within the sector.

The Director of Operations (D/O), the senior Battle Staff member, is responsible
for operation of the Command Post. Battle Staff personnel are responsible to the Sector
Commander (SC), through the D/O,

Liaison personnel serve in an advisory capacity, exchanging relevant air defense
information with Battle Staff personnel and the Sector Commander. Command Post
personnel are required to have a general knowledge of the functions, systems equip-
ment, weapons, and agencies for which they are responsible. Furthermore, they are
required to keep informed of the latest developments that affect their individual areas
of responsibility.

13
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Senior Director

The Senior Director is the officer in charge of the Direction Center (DC). He has
supervisory responsibility over all of its operational branches -- Air Surveillance, Iden-
tification, and Weapons.

AIR SURVEILLANCE BRANCH

SAGE does not simplify the surveillance process. On the contrary, the introduction
of a computerized system complicates the process, even though the human error factor
is virtually eliminated. Air Surveillance remains the most important element in air
defense at the beginning of an air defense situation. As in the manual system, SAGE Air
Surveillance also has related functions: detection, establishment, and monitoring of
tracks (Tracking Element); filtering of undesirable radar returns (Mapping Element);
processing information from sources not equipped for suitable entry of data into the
computer (Manual Inputs); and processing of altitude information (Height Element).

The Air Surveillance function will be outlined in the following pages. A breakdown
of each element and its complicated switch actions will not be attempted because know-
ledge of such details are not of immediate concern to the reader. However, additional
information can be obtained in ADC SAGE Positional Handbooks associated with the
particular job element concerned.

Air Surveillance Officer (ASO)

The ASO supervises the. activities of the Air Surveillance Branch of the Sector
Direction Center. He ensures that accurate data on the current and predicted air situa-
tion are gathered and maintained by surveillance personnel. He is responsible for
ensuring that the best possible radar coverage is obtained and that equipment associated
with air-surveillance functions is kept in good operating condition. Furthermore, he is
responsible for ensuring that the most significant types of data are gathered and that
the system count is kept as low as possible, while still enabling a high rate of useful
data to be accepted.

A wide range of functions within the Direction Center are under the ASQO’s direc-
tion. These functions are of two types.

1. Functions that are the exclusive responsibility of the Air Surveillance Branch.
This group includes radar inputs and counter-countermeasures, manual data inputs,
tracking, and height finding.

2. Functions in which surveillance personnel have specific responsibilities, but
whose operations are carried on jointly with other DC branches and/or the CC, This
group includes information transfer, master operational tape (MORT) recording, start-~
over and switchover, and Mode II. The ASO is responsible to the Senior Director (SD)
for the operation of the Air Surveillance Branch. He coordinates with the SD and the
Senior Air Surveillance Officer (SASO) at the Region Combat Center. He also coor-
dinates with ASO’s in adjacent Sectors to resolve those air-surveillance problems
that cannot be solved on subordinate levels within his own branch.
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The facilities with which the ASO is provided include a Situation Display (SID)
Console with a Digital Display (DD) scope, an Input Data Selection Control (wing) Panel
attached to the ASO SID console, a Light Gun, a Radar Input Monitor (RIM) console,
and telephone and radio equipment for communication with airborne radar platforms
(ARP). The ASO is asgisted in carrying out his duties by the Air Surveillance Technician
(AST), who is provided with an auxiliary console that contains a DID scope.

Manual Data Supervisor

The Manual Data Section receives, records, verifies, and processes all manual
data, for both the Direction and Combat Center, that arrives by teletype or voice tele-
phones.

The major functions of the MDSA are to assist the MDS in the performance of his
functions and to assume command of the Manual Data Section in the absence of the MDS.

The major functions of the Manual Data Technicians are to receive, transcribe,
and insert manual data into the computer, and to assist the MDS and MDSA in recon-
structing the air situation with minimum delay during startover and/or switchover.

Height Supervisor (HS) Position

The function of the Height Section in the SAGE System of air defense is to provide
accurate and up-to-date height and flight-size information on all airborne objects within
coverage of the Sector’s height finders and being tracked at the DC,

Tracking Section

The tracking section is responsible to the ASO for track detection, track initiation,
and track monitoring functions.

IDENTIFICATION BRANCH

Identification Officer

The Identification Officer is directly responsible to the Senior Director for the
operation of the Identification Branch, consisting of the IDO and two Identification
Technicians. The Identification branch is responsible for determining the identification
of all airborne objects being tracked within the area of responsibility of the SAGE
sector,

Senior Weapons Director

Coordination of weapons employment, supervision of Weapons Directors (WD) and
agsisting the Senior Director are responsibilities of the Senior Weapons Director (SWD).

The SWD observes the air situation and assists the SD in the threat evaluation.
The SWD .also confers with the SD concerning the adequacy of available weapons, ver-
bally allocates weapons to weapons direction teams, and monitors and supervises the
commitment of weapons against HUK tracks.
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WEAPONS BRANCH
Weapons Director (WD)

Air-situation monitoring weapons commitment and the assignment and supervision
of the Intercept Directors (5 Maximum) on his weapons direction team are the primary
functions of the Weapons Director (WD). He maintains the operational efficiency and
discipline of his team of Intercept Directors (IND’s) and their Intercept Technicians
(INT’s). He initiates and coordinates weapons assignment actions taken on all tracks
referred to his team, and he relays information on observed situations affecting other
positions in the DC and CC.

AN/FSQ-7 SYSTEM BREAKDOWN

The huge data-processing computers that make up the principal equipments of
the AN/FSQ-7 Combat Direction Central and the AN/FSQ-8 Combat Control Central
are broken down into seven major systems through which all data is processed. They
are:

a. Input System

b. Drum System

¢. Central Computer System

d. Display System

e. Output System

f. Power Supply and Marginal Checking System
g. Warning Light System

The first five systems listed above are integral parts of the data-processing
operations of the AN/FSQ-7 and the AN/FSQ-8 and execute functions within them-
selves which contribute to the overall operational solution of the air defense problem.
The latter two systems listed above are not directly concerned with the defense functions
of either Central.

For purposes of uniformity in design, production, and maintenance, the AN/FSQ-8
equipment installed at the Control Central is almost identical to its counterpart, the
AN/ FSQ-17, at the Direction Center. However, because of functional differences, certain
portions of the equipment at the Control Center are either made inoperative or entirely
omitted.

The Combat Control Central requirées fewer operating personnel and has fewer
display consoles than the Combat Direction Central. The Combat Control Central does
not process raw radar data; therefore, the equipment required for receiving and pro-
cessing radar is unnecessary at these installations. Likewise, the amount of manual
data input equipment is reduced. It follows logically that the computing capacity of
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the AN/FSQ-8 will not be as heavily committed as that of the AN/FSQ-7. Therefore,
the Combat Control Central is able to assume additional activities in the future as the
needs arise.
REVIEW QUESTIONS:
1. What functions does the standby computer perform?
2. What is the primary operational unit of the SAGE sector?
3. What is the mission of the air defense?
4. What are the major systems of the Central computers?
Comgel '
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CHAPTER 3 - PHYSICAL LOCATION CODING
GENERAL

In order to maintain highly complex equipment such as the AN/FSQ-7 and -8,
it is essential that each component part, from the largest unit to the smallest terminal
be easily located. To that end, a simple and effective coding system is employed,
which is consistent within the equipment and standard to every equipment site.

Modular Unit

The coding begins logically with the largest unit and proceeds in progressive
breakdown steps to the smallest component or terminal. A pictorial layout of the second
floor of a site is shown in Figure 3-1. Each block pictured is a modular unit; as such,

it is the largest unit and, therefore, the first designated. Figure 3-2 illustrates the
modular unit, its division into modules, and pluggable-unit assemblies.

Modules

\‘rhe/modules are the second largest unit and are marked from A to Z. The module
on the extreme right is always the ‘‘Z’’ or power module. Right and left-hand, as used
here, is viewed from the rear of the modular unit facing the wiring side. Figure 3-3
shows the detailed coding breakdown of the ‘‘standard’’ module. A representative site
will have different types of units, Physically, the units fall into two broad categories:
standard modules, made up of pluggable units, and assorted nonstandard modules,
consoles and combinations of the two. The following progressive coding rules and the
examples given for each step will make possible the location of any component or ter-
minal, as previously stated.

Pluggable Unit
- eeanpe T
a. A unit is designated by a number (four digits maximum),
b. A module within a unit will be designated by a capital letter.

c. A pluggable unit assembly location is assigned the capital letter that designates
the row area.

d. Each terminal group is designated by a capital letter.

e. Each terminal pin will be designated by a number.

Example: Standard pluggable unit assembly 'connector termination code.
a b c d e

34 C E B 2
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12

2A Left Arithmetic Unit

3A Right Arithmetic Unit
4A Instruction Control Unit
5A Selection Control Unit
6A Computer Program Unit
7A Left Memory Unit

8A Core Memory Array Unit
9A Right Memory Unit

10A Left Memory Unit

11A Core Memory Array
12A Right Memory Unit

2B Left Arithmetic Unit

3B Right Arithmetic Unit

4B Instruction Control Unit
5B Selection Control Unit

6B Computer Program Unit
7B Left Memory Unit

8B Core Memory Array Unit
9B Right Memory Unit

10B Left Memory Unit

11B Core Memory Array Unit
12B Right Memory Unit

Figure 3-1
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Edge Connector and Barrier Strip
a. A unit is designated by a number.
b. A module within a unit will be designated by a capital letter.
c. Each row location is assigned the capital letter that designates the row area.
d. Each column is designated by a number.
e. Each terminal will be designated by a lower case letter.

Example: Standard edge connector assembly code and standard barrier assembly
code.

a b c d e
34 E C 2 b

Resistor Board

—

a. A unit is designated by a number.
b. A module will be designated by a capital letter.
c. Each row will be designated by a capital letter.

d. A lower case u or 1 is used to designate the board as upper or lower, respec-
tively.

€. A number will be used to designate each terminal.
a b c d e
34 F E u 4
Power Module Code
‘\—__——————

Power modules attached to each unit are designated module Z, This immediately
identifies the power module in all physical location and reference coding, since the
letter Z is reserved for power distribution exclusively. The three panels involved shall
be numbered 1, 2 and 3, from left to right, from the service side of the module where

the back access door will be panel 1. Panel 2 would be the resistor panel side of the
module; the relay circuit breaker panel will be panel 3.

Example 1: Circuit breaker located on panel 3.
UNIT MODULE PANEL ROW COLUMN TERMINAL

2 z 3 F 14 b
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Example 2: Power resistor located on panel 2.
UNIT MODULE PANEL ROW COLUMN TERMINAL
2 z 2 AAX 3 b
*Two digits will be used if the number of rows exceeds 23.
Mu_lti-Turn Potentiometer

Multi-turn potentiometers are coded, as shown in Figure 3-4,

CONTROL SHAFT

Figure 3-4

‘Relay Definitions

@ A single coil relay is energized or de-energized

A multi-coil relay is picked (when energized by a pick coil) and is Held (when
energized by a hold coil). The relay drops when the hold circuit is broken.,

@A latch-type relay is latched (when the latch coil is energized) and unlatched
(whentfe latch trip coil is energized). T

Note: In this type of relay, the armature has a mechanical link
maintaining the armature in its energized position after
the latch coil is de-energized.

Relay contacts are normally open (NO) or normally closed QQ as determined
by the de-energized or unlatched armature position of the relay.

Relay pickup and drop out time refers to the time lag between energizing or
de-energizing the relay coil and the actual making or breaking of the contacts.
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Relay Rack Coding

The relays are mounted in vertical racks with K numbers assigned to the mounting
locations. The numbers are assigned sequentially from front to back when facing the
back panel. The numbers are first assigned to the left-hand rack and then continued
on the right-hand rack.

One of the following combinations of IBM relays can be mounted symmetrically

on the rack and will be designated as indicated.
R 4§
IBM Relay Quantitye) Designation {
4 contact 6 K-1 - K-6
- 6 contact 4 K-1 - K-2, K-4, K-5
12 contact 2 K-1, K-4

In addition to the IBM relays it is possible to mount two plug-in type relays on
the extreme ends of the rack. These mounting locations are designated K7 and K8, left
and right, as viewed from the wiring side.

Example:
UNIT MODULE ROW RELAY TERMINA<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>