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The steadily increasing volume of technical orders and the increasing costs of maintaining a

paper-based system make it essential that a more economical and efficient medium be found. The
use of a computer-based system has the potential of reducing costs and providing a more efficient
technical order system. The work described in this paper is an essential step toward the
development of a computer-based technical data system. The effective presentation of technical
data by computer display requires special presentation formats and man/computer Interaction
techniques to ensure the most effective and efficient presentation of information. The work
described in this paper was accomplished to provide the required formats and techniques.

A review was made of research and of recent developments for the presentation of technical
data for maintenance. The results of prior studies of techniques for automating technical data
were also reviewed. In addition, reviews were made of requirements and procedures for presenting

technical information on a computer display. Presentation formats and man/computer interaction
techniques were then developed based on the results of these reviews. In developing the
techniques and formats, an emphasis was placed on defining a system that is easy to use and that
the technicians will like to use. The presentation formats that were developed included formats
for presenting procedural information, theory of operation, large drawings such as schematics,
and illustrated parts breakdown information. The man/computer interaction techniques emphasized
ease of use and rapid location of information in the database. The formats and man/computer

interaction techniques developed are described in this paper.
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SECTION 1.0

INTRODUCTION, BACKGROUND, AND APPROACH

1.1 INTRODUCTION

This report represents one product of an ongoing research and

development program being sponsored by the Air Force Human ...

Resources Laboratory (AFHRL) that is directed toward development

of a computer-based system for the storage, retrieval, and

presentation of technical data for use by all levels of maintenance

technicians. The steadily increasing volume of Technical Orders

(TOs) and increasing costs of maintaining a paper-based system

make it essential that a more economical and efficient medium be

used. The use of a computer-based system for maintaining and

presenting TOs has the potential for reducing costs and for

promoting more efficient operation of the Air Force TO System. ..-

In addition, a computer-based system has the promise for enhancing

the performance of maintenance technicians through the use of
performance-aiding techniques which are not available with paper-

based systems. AFHRL has recognized, however, that if such a

system is to be effective, it must be designed specifically to meet

the needs of the technician and take advantage of the unique

capabilities of a computer-based system. Accordingly, emphasis

has been placed on defining a system that is easy to use and will

attain a high level of motivation by the technicians for its use.

1.1.1 Background

For several years AFHRL has conducted research programs to develop

improved types of technical data for aircraft maintenance. The

emphasis has been placed on developing data that are designed for

easy use by maintenance technicians and has resulted in the

development of a type of maintenance data known as job performance

aids (JPAs). JPAs present technical data in a proceduralized

1-1 .''
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step-by-step format, which provides detailed illustrations of

referenced components. Emphasis is on ensuring that instructions

are complete and presented in clear, easily understood language.

Available research indicates that the use of JPAs can result in *.

significant improvements in maintenance performance and that JPAs

generally are well received by maintenance personnel.

One problem associated with the use of JPAs is that many more

pages are required to cover a system using JPAs than is required

using conventional TOs. Increasing system complexity, with the

consequent necessity for more extensive TOs, and increasing costs

for technical data necessitate the development of a more economical

Technical Order System.

An automated job performance/maintenance aid system which uses

computer terminals to store and present technical data has the

potential for meeting the needs of field technicians by presenting

JPA-type technical data while also alleviating some of the massive

problems of keeping the present TOs current. Previous work (under

contracts F33615-77-C-0043 and F33615-78-C-0030) to identify the

human factors problems associated with an automated job performance

maintenance aid system and to determine the overall feasibility

of such a concept has continuously emphasized that any automated

maintenance aid system must first meet the needs of the technicians.

Traditionally, many haraware systems have been built without

primary consideration for suitability to the intended user popu-

lation. Consequently, features have been included which may not

be necessary or desirable for the user.

The purpose of the work accomplished under contracts F33615-77-C-0043

and F33615-78-C-0030 was to investigate the feasibility of developing

a computer-based job performance-aiding system. The primary

objective was to evaluate formats and presentation techniques for

1-2
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technical data with the maintenance technician in mind. Areas of

investigation included the design and management of the man-machine

dialogue for technician-system communications, technical data

content in text form, and supportive graphics. A study of

supervisor-technician discourse in an actual maintenance

environment as a model for the presentation of text material

I - also was investigated.

In the study of technical data content, two areas of concern

emerged: matching technical data to general skill levels of -

maintenance technicians and filling the gaps in individual

behavioral repertories of skills. The first area was addressed

by the concept of information "tracks" and the second by infor-

mation "pools."

The need for three distinct informational tracks was proposed,

each track implementing a different level of instructional

(aiding) detail and proceduralization of instructions:

Track 1--Notes about technical aspects of the job, including

tolerance information and problems which might be encountered

in the course of the job, as well as reminders of some correct

procedural aspects of the job and special procedures. This track

is intended for use by very senior (skill level 7) technical

maintenance personnel.

Track 2--A checklist of tasks to be performed to complete the
-Ijob, presented one at a time, with access to pools. This track

includes only information about what tasks are to be performed

(within the track), reference data and tolerances, and notices

of pool availability for further aid when necessary. This track

is intended for primary use by skill level 5 or 3 technical

maintenance personnel.

1-3
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Track 3--Complete proceduralized instructions regarding each

defined step of each job task, with all available data, heavy

graphic support for parts location, and extensive pool availa- .

bility for informational gap filling. This track was intended

for lower skill level technical maintenance personnel perforring

this job for the first time.

Extensive opportunities for switching between tracks were defined

so that technical maintenance personnel receiving more or less

information than was desired could conveniently move from one

track to another, as the information mismatch was discovered.

The concept of pools refers to the strategy for supporting the

performance of technicians who are of a given skill level but

retain gaps in their knowledge regarding specific aspects of the

performance of a particular job. It provides a complementary

approach to information tailoring to meet specific individuals'

information support needs. It is intended to provide helpful

support, including embedded training in prerequisite skills not

well established.

Examples of types of pool information are theory of operation of

equipment, use of special tools, tolerances, methods and procedures

technical information, lists of suitable substitutes for test

S. equipment, and use of test equipment.

Ways of reducing supporting graphics complexity were investigated.

The graphics were simplified through modularization and removal
of extraneous detail, thus increasing the value of the graphics.

Other issues that were dealt with in this research included the

possibility of several levels of complexity of graphics, graphics

data supplemented by associated textual descriptions, and the us,

of pseudoanimation techniques.

.1-4
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1.1.2 Project Overview

This guideline document is based on analyses originated under

Contract Number F33615-79-C-0021, Subcontract 1000122, and

continued under Contract Number F33615-82-C-0006, Task 002.

The sample formats and preparation guidelines contained herein

are a result of reviews of format state-of-the-art to identify

formats appropriate for use in an automated delivery system.

The overall program for the automated delivery system included

considerations of hardware and software, in addition to formatting

of technical data, integrated into a user-oriented, computer-

based presentation system. The working name for the integrated

system is Versatile Automated Maintenance Information System

(VAMIS) and, as the name implies, is directed toward support of

USAF maintenance activities. Air Force maintenance is performed

in accordance with official AF Technical Orders (TOs). Data in

current, paper-based maintenance TOs encompass many different

types of format and levels of detail, depending on when the TO

was prepared, the type of maintenance to be performed, the types

of equipment to be maintained, the expected skill levels of the

maintenance technicians, and the specifications determined to be

applicable.

In this program, formats are required for procedural data, in

three differing levels of detail (both graphic and text), and

for all major types of non-procedural information. Certain

decisions were made during the program regarding the character-

istics of the automated delivery system which have influenced the

selection of recommended formats and the characterization of the

formats.

1-5
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1.2 PURPOSE

This guidelines document is intended to provide a common baseline

for the rationale used in selecting formats and their character-

istics, identification of factors which are dependent on the

selected delivery system, samples of specific data formatted for

presentation by a computer-based system, and guidelines for their
preparation. At present, these guidelines must be considered

preliminary since they have yet to be demonstrated with an

electronic presentation system. It is hoped, however, that they

will provide interim guidance for further R&D and for preparers ".-.

of technical manuals to be presented on an automated delivery

system. Following the conduct of field tests, it is expected

that the guidelines herein will be updated and revised to

provide a firm basis for preparation of computer-based maintenance

aids data.

1.3 APPROACH TO FORMAT SELECTION

1.3.1 Identification of Format Selection "Drivers"

Basic requirements that affect the selection of formats were

contained in the Statement of Work (SOW) for contract F33615-79-

C-0021. While not requiring the use of specific formats, the SOW.

did specify building on the results of previous related efforts

(see paragraph 1.1.1), and establish requirements for certain

types of data and certain characteristics that the selected -- 1
formats are expected to exhibit. Some of the requirements were

modified during the course of that program, and several new

requirements were added. Review of the requirements has resulted

in the identification of the following characteristics, which

acted as "drivers" to format selection.

1-6
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a. Designed specifically to meet the needs of the technician

and take advantage of the unique capabilities inherent in

a computer-based system to enhance performance. L
b. Provide all of the information that a technician needs

to perform intermediate level maintenance on Air Force

systems.

c. Meet technician needs for information without providing

more or less information than desired.

d. Present all data at a level of reading skill consistent

with the normal reading ability of the AFSC selected, per

MIL-M-38784A.

e. Provide the same procedure at three levels of detail. Each

level, or "track," will be for use by technicians with one

of three levels of experience, defined as follows:

1. Track 1, minimum detail. Track 1 instructions shall

be for use by technicians who are highly experienced

in performing the task. These technicians will have

performed the task many times and will require only

refresher information. Track 1 instructions shall

contain information such as warnings, cautions, toler-

ances (e.g., torque values), parts/supplies information,

and reminders regarding critical or difficult aspects

of the procedure.

2. Track 2, medium level detail. Track 2 instructions

shall be for technicians who have performed the task

before but still require step-by-step instructions to

ensure correct performance. The step-by-step prooedure

shall provide minimum detail for each task. A repre-
sentative instruction for this track is "Remove the

retaining bracket." L

1-7
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3. Track 3, high level detail. Track 3 instructions

shall be for technicians with limited experience who

require detailed instructions on how to perform the

task. Detailed step-by-step instructions keyed to

supporting illustrations shall be provided for each C'.

task. Representative instructions for this track are:

"1. Remove three screws [2]. 2. Slide bracket [31

forward and lift out." (Numbers in brackets refer

to illustration callouts.)

f. Provide pools of information to supplement the basic task

instructions in the three tracks, either as needed or as

desired by the technician.

g. Pool information should include the following, as a

minimum: supplemental procedures (e.g., use of tools and

test equipment), illustrations, specifications, theory of
operation, functional diagrams, illustrated parts breakdown

(IPB) information, wiring diagrams, and schematic diagrams.

h. Provide illustrations to support all maintenance activities,

as appropriate.

i. All illustrations must be line drawings.

j. In procedural instructions, text and illustrations are to be

presented simultaneously with text above and illustrations

below.

k. Provide illustrations that are no more detailed than is
necessary to support the specific task to be performed.

1. Provide the following types of illustrations, as a minimum:

*i locator diagrams, IPB illustrations, wiring diagrams,

*, schematic diagrams, and functional block diagrams.

m. Provide an index.

1-8
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n. Provide for interaction (including visual) between the

technician and the system from a minimum distance of 6 feet

for procedures and 3 feet for pool data. All displayed .-1

characters must be legible at the specified minimum distance.

o. Provide format options based on sound human factors

considerations in the design of visual displays.

p. For purposes of determining format characteristics, the

baseline automated data presentation system will consist

of a Digital Equipment Co. VAX computer and a Megatek 7000

display.

q. Formats will be compatible with the use of color.

r. User interface with the system will be available in either

of two access modes: standard (TOC/PROC) or user request.

S. TOs to be used as content references include, but are not

limited to, TO 12R2-2ARC164-2 (Maintenance Instructions,

Intermediate, Radio Set AN/ARC-164(V)) and TO IIB29-3-25-2

(Field Maintenance and Overhaul Instructions with Illustrated

Parts Breakdown, Aircraft Bomb Ejector Rack Assembly).

1.3.2 Identification of Formats Based On
Content Requirements

In order to ensure that all format-related factors have been

anticipated, a review was conducted of the applicable specifi-

cation governing preparation of TOs for intermediate maintenance

of avionics equipment and systems, MIL-M-25095A(USAF). Although

this specification deals primarily with the types of information

to be provided in the TO (a "content" specification), and the

manner of its organization and arrangement, it also requires--

either directly or indirectly--certain format characteristics.

MTL-M-25095A(USAF) is the most frequently applied "content"

1-9
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specification for intermediate maintenance of Air Force systems,

and will most likely be applicable to the hard-copy manuals for

any test bed system which is selected.

Table 1-1 contains the results of the MIL-M-25095A review.

Format-related requirements contained in the specification are 4

identified by paragraph number and description, together with

the TO section (hard copy) where it would normally be placed.

The right-hand side of the table identifies the relationship of

the MIL-M-25095A requirement with the automated delivery system

data categories. In effect, this shows the probable location of -"

the "specification format" in the automated data base.

1.3.3 Format Selection Criteria

The approach to format selection that is followed herein is to

establish (to the extent feasible) a "system" of formats which:

a. Satisfies the requirements of MIL-M-25095A.

b. Is compatible with video display capabilities and has the

potential for effective use of computer system capabilities.

c. Has been tested (in paper-based form) and shown to be

effective as an aid to performance.

d. Exhibits continuity and compatibility between tracks,

between TS and NTS procedures, and between procedural

data and pool data.

e. Can be indexed effectively, for ease of access.

f. Imposes the least amount of duplication of effort, to

promote economy of preparation.

g. Already enjoys some measure of familiarity to, and

acceptance by, Air Force maintenance technicians.

] -10
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Table 1-1

Content Reqireinents, of MIL-M-25095A Rettd bo Foomats

Procedural PoolI

MantnaceTrouble- a 1W..
Para Mitnceshooting r
graph Trod%. Tracks

Number Subject r2ip3

3.3.1 Front Matter (per M;I-M-38784A)0
a Cover /Title/Title Block Page0 '

b. Warning Page

c. List of Effective Pages0

d. Promulgation Page 0

9 Table of Contents

h List of Illustrations

I List of Tables

I. Safety Summary 0

K3.3.2 Section 1. Description
3.3.2.1 Composite Illustration

3.3.2.2 Major Characteristics of equipment
3.3.2.3 Equipment purpose, limitations, & general iaforma~ioa t

3.3.2.4 Condensed factual data (table) -physical*

3.3.3 Section 11. Special Tools& Test Equipment

3.3.3.1 Special Tools List0

3.3.3.2 Test Equipment List

3,34 Section 111. Theory of Operation
- Functional Bloin* Diagrams (3 levels, A/R)

- Explanatory Text0

313.5 Section IV. Description of System Tie-In ofI: Equipment and Accessories
- Block Diagrams

- Explanatory Text0

3.3.6 Section V. System Checkout & Troubleshootin% 0 * *
3.3.6.1 Bench Test Set-up SO 0

3.3.6.2 Malfunction Isolation Guide *0 0

3 3.6.3 Test Equipment Operating Instructions 7?? *
3.3 6 4 Alternate Methods of Presentation --

NOTE. Question mark (7) indicates applicability or categ"t lsgnintlib OW i.



Table 1.1
Content Requirements of MIl,-M-25095A Related to Formats

(Continued) _ _____ _

Procedural Pool
Trouble- 1

Para- Maintenance shooting "
graph Tracks Tracks

Number Subject 1213 111

3.3.7 Section_. Maintenance Instructions (Each LRU) 12 1C

3.3.7.1 Limited Maintenance Instruction Table
3.3.7.2 Inspection Instructions * 0 '
3.3.7.3 Malfunction Isolation Procedures 0 0

3.3.7.3.1 Prefunctional Checks 0 0

3.3.7.3.2 Functional Checks 0 0 0
3.3.7.4 Disassembly Procedures 0 0 0

3.3.7.5 Detail Parts & Assembly Checkout ? ? ?

3.3.7.6 Cleaning Instructions 0 0 -

3.3.7.7 Lubrication Instructions 0 0 0

3.3.7.8 Reassembly & Final Inspection Instructions 0 0 0

3.3.7.9 Alignment Checkout Instructions
3.3.7.10 Circuit Analysis (Detailed) ? ? ?

- Signal Flow & Schematic Diagrams -

3.3.7.11 Final Test Instructions 000

3.3.8 Alphabetical Index "

General Requirements Related to Formats

3.2.6.3 Diagrams
3.2.6.3.1 Explanatory Text (for diagrams) 1
3.2.6.3.3 Schematic Diagrams 0

3.2.6.3.3.1 Inte;: r,: 'ir dizig; azns 0

3.2.6.3.3.2 Power/control circuit & signal flow 41
3.2.6.3.4 Equipment schematics 0
3.2.6.3.5 Overall schematic diagrams 0

3.2.6.3.6 Power & control schematics 0

3.2.6.3.6.A Logic diagrams ? ? 0

3.2.6.3.7 Waveform diagrams ? ?? 0
3.2.6.3.8 Interconnection cable diagrams 0

3.2.6.3.9 Combination (waveform/interconnect) diagrams 0

3.2.6.3.10 Module schematic diagrams "
3.2.6.5 Test Point Identification ? ?? 0 .-...

3.2.7 able Fabrication Instructions -
NOTE: Question mark (?) indicates applicability or category assignment is not firm.
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In order to satisfy these criteria, a core system of formats

was selected that comes closest to meeting the collective goals,

and that can be adapted and modified to meet the needs of each

category of data in the automated delivery system. The core

system selected was the Job Guide Technical Order System

(JGTOS), basic requirements for which are contained in specifi-

cation MIL-M-3S800A(USAF). The specific formats which are, or

may be, included in the JGTOS are identified in Table 1-2. . _

1.2.4 JGTOS Selection Rationale

The justification for selection of JGTOS as the core JPA system

is as follows:

a. JGTOS encompasses, or provides for, most of the specific

format candidates believed to be appropriate for automated

technical data. .

b. J(;TOS is compatible with the conduct of detailed task

analysis as a prerequisite for preparation of technical data.

c. JGTOS is compatible with other primary specifications

containing guidance for selected format candidates.

d. Although JGTOS is a JPA system for organizational level

maintenance, it is compatible with the applicable specifi-

cations for intermediate level maintenance for the types of

equipment anticipated in this program (i.e., MIL-M-25095A;

MIL-C-38720A).

2. JGTOS is already widely used in the Air Force, so its

characteristics--even when applied to intermediate level

and converted to automated delivery form--will be familiar

to many USAF technicians.

1-13
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Table 1-2

Formats Incloded in Job G;uide Technical Order Systemn (ICTOS)

* *JGTOS Job G;uide Technical Order Systemr

, CL(S)Cherk Li.,ts

SA JGINM Job Guide Index Manual

G J(NI Job Guide Manuals

AJOIIGUI[)E

* ICP Input Conditions Page

*mJG Maintenance Job Guide

ATI)C(b) Troubleshiooting Data Chart.-

ATLT(b) Troubleshooting Logic Trev!-

A SBI)(b)(() Schematic Block Diaurams

UA NIDC(b)(c) Maintenance Dependency, Chart,~

* MSINI Maintenance Support Information Manual

* (AENM General Aircraft Equipment Manual

*WIN ~ Wiring Diagrams Manual

* 1CR Designation Cro .! Referente

*PLD(; Physical Location Dirawinig-

U D~1 Wiring LDiagranis

-:(a) (Ait'skliAt art- optional: "~hen pro~ided. %UII-C9927 and %Il.C-38778 ajipi's
(b) TroIlilt-4iooting data ma% be either TI C. TLT. or S1111 and Nil)('.

* (c ) slil J and NlI P(> per NI I M*38 "14,.

* AI-ilill TH-80-50 (Ref. 1)
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1.3.5 Specific Format Candidates

The core system encompassed by JGTOS will be supplemented and

muodified by the addition and/or substitution of other specific

Wor~ait candidates in order to provide the following:

The optimum data format considering the needs of the users.

L. satisfaction of the content/format requirements of

M L-M-25095A.

c. Compatibility with automated delivery system capabilities.

The specific formats recommended for use in the automated

ielivery system are identified in Table 1-3, together with the

".}kecifications that provide procedures preparation guidance and

the location (as categories of data) in the automated data base.

A. A iown, Piany formats are based directly on the requirements in

"If-'!-38800A for JGTOS. Others will use JGTOS formats, but will

b( pir-ared to the basic requirements of other specifications.

In a few cases, formats not encompassed by JGTOS will be used,

oither as substitutes for, or supplements to, JGTOS formats.

e:.:arpie, while JGTOS (per MIL-M-38800A) provides for the

loqic trees as troubleshooting procedures, very little

,!tion guidance is provided and there are no provisions

T :i:cf<',ences in level of detail. Consequently, logic

' ,,;to be used will conform to the concepts defined in AFHRL

S- -4 9. Similarly, some specific formats in JGTOS will be

..... vo .priate for the automated delivery system if they are

,li,,:rcd to the requirements of MIL-M-83495(USAF), which is

:i j-iiar in many respects to MIL-M-38800A.
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SECTION 2.0

BASELINE REQUIREMENTS FOR SELECTED FORMATS

2. FORMAT DESCRIPTIONS

This section contains brief descriptions of the formats recom-

vfndled for use in the automated delivery system. These

(ce-lcriptions deal with the formats as they are used in a paper-

based, or hard-copy, technical manual program. Formats for

non-troubleshooting maintenance procedures are discussed in

Subsection 2.2. Formats for troubleshooting and fault isolation

piocedures are discussed in Subsection 2.3. Procedural support

and reference-type pool data formats are described in Sub-

section 2.4.

p.pecific changes that will/may be required to convert these

forrats for videoscreen presentation are addressed in more

detail beginning in Section 3.0.

2.2 NOIN-TROUBLESHOOTING MAINTENANCE
PROCEDURE FORMATS

2.2.1 Intermediate Level Maintenance
Functions

Aithouclh the specific non-troubleshooting (NTS) maintenance

functions to be performed will vary with the particular system/

e _uiipment to be maintained and the applicable maintenance

concept, the following functions should be anticipated:

0 Inspection

0 Cleaning

& Disassembly or removal

* Assembly or installation

0 Lubrication

2-1
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0 Alignment, adjustment, and calibration

* Pre-operational check

* Repair.

2.2.2 Input Conditions Format

The input conditions format is common to all Job Guide-type

procedural data. It contains all of the information required by

the technician in order to prepare for the conduct of a specific

maintenance task. Input Conditions Pages (ICPs) (see Figure 2-1)

are required in the JGTOS, per MIL-M-38800A, and in the OMMS*

system, per MIL-M-83495. A nearly identical format, termed

Preliminary Information Page (PIP), is required in the AF/FPJPA**

system, per AFHRL TR-73-43. A slightly different approach is

the Summary Maintenance Procedure (SUMP), used by the Army in

the SPA*** system. While format and content are somewhat

different, the SUMP serves the same purpose as the ICP and PIP.

Requirements for SUMP are contained in MIL-M-63038A. For the

automated delivery system, the ICP format and the task list as

used in the SUMP format will be combined. A typical Summary

Maintenance Procedure is illustrated in Figure 2-2.

The input conditions frames will contain the following types of

information, as applicable:

0 Task title

0 Applicability

* * Supplies

Personnel required

*OMMS: Organizational Maintenance Manual Set.

**AF/FPJPA: Air Force Fully Procedural Job Performance Aid.

***cPA: Skill Performance Aid.

2-2 A
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List of Tasks

Troubleshooting
Task Task Task Ref No.
No. Ref (Para)

3 1. Maintain Battery i

a. Check electrolyte level 3-9 3-10

b. Check specific gravity 3-9 3-10

2. Service tracks and rollers 5-7 5-8

3. Service radiator.
a. If temperature can go .. . Add antifreeze.

below.+ 32 dog F., check If necessary
antif reeze

b. Check coolant level ... Add coolant, if
necessary

4. Install and adjust fan belt 4-6 4-7

5. Clean winch and oil screen 5-7 5-9

Figure 2-2. Example of Summary Maintenance Procedure
(SUMP) (from MIL-HDBK-63038-1).

e Replacement parts
e Equipment conditions
e Support eciionment

0 Special tools and test equipment

0 Safety and warning statements

* Task summary.

Input conditions may be complete in one frame, or may use

multiple frames. Baseline requirements are those contained

in MIL-M-38800A, supplemented by MIL-M-83495 and MIL-M-63038A.

2-4 I
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Th input conditions format will be used for all three tracks of

i nt>.>,.lchooting maintenance procedures. For Track 2 and

-rcAk 3 mri,rtenarce, the input conditions frame(s) is preliminary

t ti uact 231 procedural data. For Track 1 maintenance, the

i:.;dt cniditions frame(s) including the summary of tasks--may be

i-1 by e-perienced technicians to perform maintenance.

T. T[ fat has not been specifically tested, since it

cnt iini no procedural data. Tests of Job Guide procedural

-o~ri<ts have included the ICP, however. Relevant descriptions,

ilaLstrations, and requirements information for the input

cr:nditions format for the electronic delivery system are

c<,nain~3 in Section 7.0.

.2.' Dual-Level Maintenance Instruction
Pormat

Vhc dual-level maintenance instruction frame format is a hybrid

of rully proceduralized and partially proceduralized maintenance

instructions, accompanied by specific illustrations of the

equipment being maintained. In this approach, primary steps are

in bold face type (or underlined), with detailed steps in normal

tv)e. Callouts in the text steps reference specific components

in the accompanying illustration (see Figure 2-3).

TIiL combination provides (in the detailed steps) specific

instructions on what to do and how to do it. The primary steps

cr' to alert the technician to the scope of the underlying

ailed steps, and can be used as a checklist by technicians

witL enough experience to not need the detailed, fully proce-

dur-iizeri steps. The dual-level presentation mode, containing

both primai-ry and detailed steps, is required by MIL-M-38800A;

ai:iitional guidance is contained in AFHRL TR-74-12 and

2-5
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The dual-level format, with fully keyed illustrations, will be

used for Track 3 non-troubleshooting maintenance. In addition,

it is the basis for preparing the instructions to support

Track 2 maintenance. The latter will use only the primary

(boldface) steps of the dual-level presentation, without the

d:t+iiied steps. To these primary steps will be added such ___

*~hlJm, rore specific information as is needed to make the step

c(oplcte or to provide critical data. Keyed illustrations may

be used, but will contain less detail than in the Track 3

level. Figure 2-4 illustrates the change to the dual-level

format when the detailed steps are deleted. The Track 2 format

will be somewhat similar to that required by MIL-C-38720A, for

intermediate Maintenance Checklists. As mentioned earlier,

T'rack I non-troubleshooting maintenance will rely on the Summary

Maintenance Procedure format that is part of the input conditions

for ali tracks.

Sample formats and preparation guidelines for automated mainte-

nance procedures are contained in Section 7.0. L

2.3 TROUBLESHOOTING AND FAULT ISOLATION

PROCEDURE FORMATS

2._1.1 Intermediate Level Troubleshooting ..
Functions

j'-eci"Lc troubleshooting functions to be performed will vary

. ith the particular system/equipment and the maintenance concept.

Th( eliowing functions should be anticipated at both the system

level and the equipment/component level:

0 Checkout

* 'est

0 Fault isolation.

2-7 -
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A 2. .° o

2.3.2 Logic Tree Troubleshooting Aid
(TTA Formats

l!ogic Tree Troubleshooting Aids (LTTAs) have two essential

components: checkout procedures and logic trees. Checkout

procedures are a series of sequential steps, or checks, to

identify the existence of a malfunction in a particular portion

of a system or equipment. Logic trees are "branching" steps

arranccd in a sequence that will quickly isolate the cause of

the fault to a particular component or assembly; the quantitative

or qualitative results/observations of each step determine which

of the branches to follow in the next step. Logic trees are

almost always binary; i.e., there are always two, but not more

than two, possible next steps.

LTTAs can be presented in many forms: all narrative, charts,

tabular, flowcharts, or combinations of each. For this program,

-"roubleshooting will be accomplished using versions of the LTTA

format prepared according to AFHRL TR-79-49. These LTTAs

combine the use of checkout procedures (in narrative form) to

identify a malfunction, symptom tables to provide a cross-

reference, and logic tree flowcharts to isolate the cause of

the malfunction and direct corrective action. Further, this

approach provides for varying the level of detail in the check-

out procedures and logic trees according the the skill level

and experience of the intended users. (Although MIL-M-38800A

authorizes the use of LTTAs, the guidance therein is not

sufficient for preparation.)

Track 3 troubleshooting will use the fully enriched version of

the checkout procedures, in dual-level presentation, as shown

in Figure 2-5. Fault isolation in Track 3 will use the fully

enriched logic trees, illustrated in Figure 2-6. Full enrichment,

as used in this specification, means that the detailed steps

2-9
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involved in accomplishing the task are clearly described in

their proper sequence, and accompanied by detailed and appro-

priately keyed illustrations.

Track 2 troubleshooting will be accomplished with minimally

enriched checkout procedures and logic trees. The level of

detail in the checkout procedure will approximate that specified

for the Track 2 maintenance procedure (see paragraph 2.2.3 and

Figure 2-4). An example of a minimally enriched logic tree is
shown in Figure 2-7. Illustrations will also be provided in

Track 2, but with less detail and minimum use of callouts.

Track 1 troubleshooting will use completely unenriched versions

of the LTTAs in narrative checklist form. Checkout procedures

will not be significantly different from those shown in Figure 2-5

except that the level of detail will be much reduced. Fault

isolation procedures will use a "logic checklist" for each fault

found in the checkout. The sequence of fault isolation steps

will be the same as in the more detailed tracks but the logic

* will be transparent to the technician. As in the checkout

procedures, guidance for performing each check will be limited

to essential information which even these more skilled technicians

may require. In addition, Track 1 technicians may obtain pool

data such as schematics and test specification charts, and use
them either as supporting data or as substitutes for the logic

checklists.

Sample formats and preparation guidelines for automated trouble-

shooting procedures are contained in Section 8.0.

2-12
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1.0. 12PS-C1495-TS-2

LO)GIC TREE 10-1. HYDRAUUC B UWER DOES NOT SPIN.
WHEN TURNED ON

s f . .. C

*,.. C.,9. 2-,:'., *
a. O bJ * ' AL wn "1 1 ,

-21 -03 .b. , ,'.'.

2....ee: b f S> ""'""

, .

292-03
She Of 2

LT 10-1

Fiqure 2-7. 01:nrpFe ot I,TA minimally enriched logic
tree, (fr-i AFHRL TR-79-49)
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2.3.3 Fault Code/Cross-Reference Index

This format, illustrated in Figure 2-8, a be used in all three

troubleshooting tracks if the fault code reporting system

specified in MIL-M-83495 is in use with the system/equipment.

Level of detail will be the same for all three tracks. Cuidance

regarding the Fault Code/Cross-Reference Index is contained in

AFHRL TR-79-49.

TABLE A-i. AqQ-000 radar set fault code cross index.

CHECKOUT& LOGIC L.T.

FAULT CODE FAULT SYMPTOM STEP NO. TREE PAGE

2920/AIBIZ Hydraulicslly Driven Blower CO 10-2. 3c 10-1 LT 10- 1

Dou Not Spin Wben Turned
on

ro
°b .

Figure 2-8. Example of Fault Code/Cross-Reference Index
(from AFHRL TR-79-49).

2-14
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2. 3.4 Tther T- ublc hooting Forniats

All othr infro;itic which mav' be used to support trouble-

* t n2 i < I]" 0 '{ :~ool dita, discussed in Section 5.0.

*2.4 ,,eOL I)" ; i i] 2 '\

2 .4. ",]

* 0 aIc "ats eop'J:si>Q "pool data" is extremely broad,

"arvitn" fr', finaL -ci a:ecnicil manual title page to a schematic

Lao' am. },r cnnv,'n1en~co-, jj:ao data has been arbitrarily divided

III!-o two c.t- : s:

* . )c-6 ira !a'eori aata, which are used primarily to amplify

or a i :: a rEl.,( ic oa nitenance or troubleshooting procedure,

r the -( sas iv: c lsc plishing a task.

"ee r, which ,rovide oeneral information about the

syoot or equoleent, or about the TO itself.

Tho 1i1scussior in this section will deal primarily with the .

':,ce al su oort pool data formats, with brief mention of
t r Nerc, e I data forrTats.

2.4 . Tl , ztc2, "arts ireakdown (IPB)

, 't 'P O . , cen-ains no requirement for preparation

-f an J t i q In'. part of intermediate maintenance

, .. s, -i st be s that an IPB will be required.

"-' f ic t ' -ificat fi ecrently do not mention the IPB

it 1:I 'ftn in a separate manual (from the

SP .... at in.: procedures) and is prepared to the

,:'ri;'.ent. ,,' a _ rent specification. The TO manager of

he a :..Ist r, *' , pa': akc a determination that the IPB

* i.:iu, 'n Yt c'i'.eiJresc with the maintenance manual--the likely

2-] 5
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(and preferred) approach in the automated delivery system.

Nevertheless, it is suggested that the IPB be considered as a

discrete "section" of the automated data base since, in
practice, it will often be used as an entirely separate manual.

For many years all three military services used the same

specification (MIL-M-8910) as the basis for IPB preparation.

Currently, however, IPBs procured by the Air Force must

conform with MIL-M-38807(USAF). Although basic requirements

are similar, there are significant differences in terminology

and format. It is possible that the existing IPB for a system

was originally prepared to MIL-M-8910, but it should be 'assumed

that the requirements of MIL-M-38807 will apply to this program.

The principal parts of the IPB are:

a. Introductory materials (Figures 2-9, 2-10, and 2-11).

b. Maintenance Parts List (including breakdown illustrations)

(Figure 2-12).

c. Numerical index of part numbers (Figure 2-13).

d. Reference designation index (Figure 2-14).

" Although formats and arrangements may vary from MIL-M-38807

requirements to some degree, the automated IPB must satisfy the

intent of those reauirements. Section 6.0 contains sample

formats and preparation guidelines for IPB pool data in the

automated delivery system, including some additional fori'ats

and types of data not needed in a paper-based IPB.

2.4.3 Function Diagrams

As defined in DOD-STD-1685(SH), a function diagram is:

21
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20- 3 w2,2

16- A s I? S

WIL

1 . .2<. .1c, of IPB numerical index
pirt numbers.
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111616cme PWAIn~ A PAN? 611118"l P"ReS a PART

ANONI 1s 631"415-15 CR01 22.36 "M140
£6101 34 6313411-527 C102 22.3S 0105240
£6301 24 6313415-614 C 103 22.19 46366.1
A6301 3 8311416-16 c1101 36-62 0974343-8N0
£6401 11 9312411-526 CS02 16-21 641636-1
£6101 UI-Il 41I24N1-132 real 47171 664342 M0
£601 06 352415-:36 C304 47.18 C POOMAI 94 13K

701 471 8312415. 12 C401 6-11 465-
£7002 631341S-520 C402 37-Il CPS461EFISK
£7002 214.20C501 20-13 8418311-4
A710 1 22-S 4313116'" CNNI 40.76 cP11363?304K
A7201 13 831324154125 C&2 40.64 0430263-3
A7301 22.30 6313415.122 C603 40-64 8430263-3
£7401 22.6 $313415-11 C604UthroCM0 40615 64030263.1
£3103 a WIM411 CGOI 40-109 8430213-I
A7601 7 633415-17 C408 40-24 CP70611?40SK
A7701 40.1 661129501 CNN 464366 1
£8303 26.6 6313411.120 C1001 -CPS451EFIOIK

£6601 26.6 9313415-102 C1101 12.54 c r 4 s1LIrtow
£8901 9 0213411-NI1 C1102 12-64 6421366-N
A:201 46 07251254301 C4003 10-1 3 DMIIF:IooI0voc
A 301 2 1 "61 491-01 C6002 10-33 DM isF362JOVDC
£9401 47.22 6412462-NI C6003 orw- C600 10N-IS 0M2I S561JNOOVDC
£6101 2-7 3612261-111 C4006 10-13 Om2iTsrJIOovDc

401' 1A'C6007 OA-13  fl"*. .I

DIlCIL T"C R910re,.Ct DSAagnAta0n bWV

R3 P16M6(3 PlICA A PAI 1169636NCI PW6AM6 PART

OluGNATON MIIAw Wi I 10YPIY&dION mensl11

SUMI 2-37 64,1.1 -"O1 2NA6 thn. [Same a& 26CM)

S60£4CI thru 6-6 611001.3 360A19 2316 6417 51
S6O44CMI 360A19CRI thin. 4-11 621000233

140A4CI 6.6 DMNSF12I0QV IG0£16CR2
360A4PJ 6-NO 47824620 160A2N I O -uhf DMN61iraiovoc
360AOQI vIa-U 6-2 IN404 360A16C4

160£4QG 340A 19C I hru 4.6 CPDOA1K0473K
260A4ft1 6-4 11977933.2011 360A3ICO
SWAM43 6-6 2277033-319 360A11L1 vta-u 4-34 20N0105-20
340A4J.2 6.7 9977133-210 SW60£
360A41R4 6-4 227793-26 3WA19PI 4-It 47524620 f
MAW43 6 077133319 36 0 20IOQN I Ib. 4-2 200404

260A4R$ 6-7 117733.210 230AIQ
222A4R7 6-4 80779333-261 240£21ft ISa 4-7 4117?633-261
MAW4R 6-6 2277133-318 MNAIS

360A4 RS 6-7 1779332.210 3GOA19RI 4-6 2277633-237
360A4RIG 6-4 02779333.2"2 60AIOR7 4-1 0977633-226
360A4R11 9-6 8977933-316 360A IONS 4.7 0977933-264
1160£R12 6-7 09713-110 360A2196 4-1 6617763316

WAM.4R1 6-4 2917763-268 36AISRIO 4-2 6617733-210
260£4R14 6-6 17713-36 360A16RN 4-7 6377933-266
260£11 3 221733-2310 3"A1R1 4-I " 1 77933-3N6
264£- M. *77 33.26V 240A16R13'7 2'

F~g. T~~dlum~f~eNtgi..~a indn .~ (MIL-M-891 U)

Note: The "Part Number" column is not required per current
specification, but may be present in the TO for the
system, if prepared to older specifications.

Figure 2-14. Example of IPB reference designation index.



A t.ypL o 11 u ,,tration1 . .. in which symbols are
(-ofnnect. i h 1ioes to show relationships among the
£'-b,~7T'.Ac Th s' cbo:s may be rectangles or other
£habos pr ," 'u s'. b, ~representing components

fu' -in ',r ictorials representinq equipment
nl T i:,_ nes may represent physical

t 1r1n s, s,. i. e ,- ide-as, such as logic
• iow. This cate i,,1Aludes schematics, wiring

.(As : ... .n ., .ji1 Jiagrams, flow charts,
mnK bi, ' a:, . =

-I 1 i i . ,.: a ,it s to logic trees) is being

esd herei , n "f r_-i ij- .Trams" are discussed as a group,

sincc terr- v'lovc v, r ",,r -ably from one source to the

tpxt afv: th c ,ei..wee;t the types is not always clear.

w,- w-in : c:,re 2-15) may be called inter-

, .( ,6) , and schematic diagrams

- ,D C : schematic block diagrams (Figure 2-18)

J .2-".9)

l',_ 1 ,c'm. [,y . <I ,:r<, C> ]i ciraws is as procedural support

n -*r-t 'ion cIthouih t1u e,1 i i also be used as reference data .-

(a.s in thc ' heoi:y of n-perati-on section of the manual). In

oVlier t... IC,~eve 3 :'om nsoline for all function diagrams,

M[L-2TP-~~o t, ),i t ; baseline requirements document

t that < ct t1 ' applicable requirements. Types

L-STD-863A will be treated as

C, .rt t7 luidance provided. For example,

S... . , of DOD-STD-1685 apply to all

. ;t. 't n '. ., 1 requirements.

,s'i ont-s for certain text, lists,

,.nJ ta -: w. c,, ,' rams. Whether these special-

,sa -cT;i _ . -. I depend to a great extent

t. ". ,f the diagrams in relation
" , 2 u delivery system hardwcare.
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Sample formats and preparation guidelines for some anticipated -

types of automated function diagrams are contained in Section 6.0.

2.4.4 Other Procedural Support Pool Data

In addition to the IPBs and function diagrams, a variety of

other formatted data may be required to support maintenance

and trcubleshooting procedures. Specific features will depend

on the particular system/equipment data to be presented, and the

manner in which the data support the procedure. Some, such as

waveform guides which are related to and needed for a specific

procedural step, should be presented in the same frame presen-

tation as the step to which they apply (Figure 2-20), as well as

in poei. If the support data are applicable to a number of

different steps, to a series of tasks, or to a group of equipment,

the data should be included in pool. Some examples are access

and locator diagrams, test specification tables, and test setup

diagrams. Examples of some of these other supporting formats
are illustrated in Figures 2-21 through 2-23. In general, the

specification Yequirements which apply will be, in order of

preference, MIL-M-38800A, MIL-STD-863A, and MIL-M-38784A.
.. -%'..

Sample formats and preparation guidelines for various types

of automated data in this category are contained in Section 6.0.

2.4.5 Reference Pool Data

This category of pool data includes a broad spectrum of data

and information, varying widely in purpose, content, and format.

Some information may deal with non-procedural technical data

about the equipment or system (e.g., Theory of Operation), while

other data deal with the status of the technical manual itself

(e.g., List of Effective Pages). Guidelines for preparation of

this type of information are generally straightforward and will

2-2)
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T.O. 5Nl-3-8-2-TS-1

Frame Ste 4-64/5

i 021 teat ha-rw-ss, set MEADING
- -- -- -- -- -I f MACK SXIKJIA20A RA tYJ to

I045.0.

is waveforu at collector ofch kdie RIrssts
transistor Q04 as shown below? R14. R15. RIB. and transista!

INO' t comonet.IM
IV TIM CM 5b~

I us uu..uuu. 18"u

Fiuen-7 Schmitt Trigger and Gate TrOublShootttringe anogt'
isvFouai cledl nhCec kout Prcdr -4/5 (heecpto 1) , ess

Figurgur 2-20. Sxample ofTrocedranae supotlesdatn (wvformuie

included in procedural text instead of in pool data.
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* 7.0 IF-tGA.2-32FI-OO.1

5 2 2290 ACCESS AND ILOCATOA~ DATA _"OE CAUTION

CONNECTOR L '. rq b IGHT
32&5P1 9=3 C= %

Il- SCE (4)~

CONNECTOR CAUTIONK.LPAN T

LANDiNG GEAR C
CONTROL PANEL * CREER31P
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-~TEPRERASURE

- -- TEPRURE

LIP CHART

MAIN
POWER
SWITCH

RELIEF VALVE (REF) 6

S TEST SITCH

NOOK PNEUMATIC

LIEE (RF

GFAR~~ AND A.ISI

32-90-00 F,.gi.re 5)1. Arresting Hook Locator Data (SP;heel 1)

1.2

Ficurc 2-22. Example of procedural support pcool dcit'
(access and locator data).
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not be detailed further here. Order of precedence for this
program will be MIL-M-38784A, MIL-M-38800A, and the content

specification for the particular system. Note that this type of

information must be provided, as part of an Air Force Technical .'-

Order, and is no less subject to specification requirements than

are the procedures themselves.

Some of the types of data and formats that are, for purposes

of the automated delivery system, part of the reference pool

data, but not described here, include, but are not limited to:

0 List of Effective Pages . .

0 Promulgation Page

* Change Record

* Table of Contents

0 List of Illustrations
0 List of Tables

0 Alphabetical Index

* List of Time Compliance Technical Orders (TCTO)

Principles/Theory of Operation

0 List of Test Equipment

1 List of Special Tools
K Special manufacturing/repair instructions

* System description dataI Description of system tie-in of equipment and accessories.

Samples of formats and operation guidelines for automated

reference data that are comparable to paper-based TO front

matter and other reference data are contained in Sections 4.0

and 5.0.

-.--
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2.4.6 User instructions

There is one kind of infor.ation that will be needed in the

automated delivery system that often is not found in hard-copy

''On: instructions for ase. Conventional technical manuals

rarely include any quidancc to the technician on how to use the

manua1, although aTI ac,.ess flow diagram may be included for

using the IPB if it is pr(ib3d (ee Figure 2-11). Some newer

job aids, e.g., Job Guides, LTTAs, and Functionally Oriented

* Maintenance Manuals (FOMMs) , do provide brief explanations of

the most effective wars to use the manuals, generally as part of

the front matter. Examples of these instructions are included

in Figures 2-24, 2-25, and 2-26.

Instructions to the ATO system user will, of necessity, need

to be more complete snce the technicidn will need to know how

to operate a hardware system as well as the conventions and

approaches used in presenting the technical data. Automated

delivery system instructions will be provided in three ways:

a. Through the use of prompts, advisories, and feedback

messages associated with each frame.

b. Through the use of options lists associated with each

identifiable portion of the data base.

c. Through a complete explanation of the system and its use,

contained in the system users' guide.

Sample formats and preparation guidelines for the third approach

3re contained in Section 9.0.
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S'CTION 3.0

GENERAl. Gi MFL INE AFFECTING FORMAT SELECTION
A i- DEVELOPMENT

3.1 NTRODUC! 1 O .

'he iidt,,rial Sin t- : s.ct:'1 ,_- pply to the automated system data

b-ase a a whicw . u.,_ , , &sed are Lhe defined baseline

1!1ivi'; syit ci', I r,, ciL.. ,- ;tics based on that system,

cr ,anfizati10: ,. A.27. ,-_.:11irements, and standardized

c,< -inq and convent i..,ns uae,

.2 TIlE VA"11S SYSTLIM CO: T ""

P'h conccpt of the cystei i: _tc Fimplest form is to replace the

Eh .,s and/or file cabinetsr; fi lled with paper copies of Technical

"(es with 6 con-puuer-ba; -* svster that will have all of the

ivantages of a paper-h)ase] 2 system and few, if any, of the

cisadvantaqes. Further, tAhc system should eliminate, to the

extent feasible, the Ju.t iciencies that are commonly associated

v :,th c(-(r!uter-based systems witch which people interact. These

jener,., and optimistic, ciod s have led to the definition of a

prototype autoinate leli ci-' F,,stem as a baseline. This

co, c,; t:l s-.ste, has ... ,_.n the descriptive name of VAMIS,

for Vcsotiie Aut .at Miltenrnce Information System. ...

A p -inc ioa 1 objectc vtl Fo 'iT s\ eIf e prototype definition program

was t, Lrovide for f f f,:t ic .n2 efficient interaction between

the L!7.'2 (technician) an~l '.c ;''stem. This has resulted in

lefinirn: three dJ fI2rent .r of i.iteraction, each with certain

crnnTtraints and c, t im ic ,. characteristics: the standard
:.<dc , the usc. r . st .:,. ,. :he review mode. These modes

S!(,i

.- *. .- ..

* . . . . . -.. *.*. .*.*-. .-. . ' p



As noted in subparagraph 1.3.1.f, early program development

activities resultel in definition of a baseline hardware system

for preparation, management, and presentation of data. The

three principal elements of the hardware system are the computer

subsystem, display subsystem, and control subsystem. Charac-

- teristics of these three subsystems that relate to format

selection and development are discussed in Subsections 3.3,

3.4, and 3.5, respectively.

3.3 COMPUTER SUBSYSTEM

The computer selected as the baseline for this program was the

Digital Equipment Co. VAX computer. This selection was based
on the computing power available for data preparation and

management, software availability, and compatibility with

peripherals. A detailed description of the computer system is

beyond the scope of this document. The formats that have been

• designed and the modes of use that have been established are

completely compatible with the VAX computer programming and

memory requirements.

3.4 DISPLAY SUBSYSTEM

3.4.1 Presentation Device

The baseline video display for this program is the Megatek 7000.

Although it is not required that only this unit be used for

system data presentation, the characteristics and capabilities

of the display device do impose certain constraints on the

!! characteristics of the formats used and the manner of their

presentation. If other display devices are used, appropriate

adjustments to the formats and guidelines described in this

document will be required. In addition, this program was

constrained by the requirement to use a single display device.

.. .. . .. . .. .*oo.. . . . . . . . . . . . . . . . ....

-. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . .



Use of a dual disp~ay cnri have some significant advantages and

may permit (or r& L- re) some different format and content

chararterist;ics, Lri w, 11 robably require modification of the

control 'iniT- . ,. :.c S.L-section 3.5)

3.4.2 acre , _- -i: !, - , _

I-1 urp 2--I.;,cipai factors related to the

b-.scA1ne dis: a r i ,_-c,." format development and data

t:repari,,ion. i',,, a, [hc screen size, the portion of the

scfeen that crn bo e Lctively utilized, and the amount of
information tnat n 4,. O3Paycd under the conditions specified

tor tnc prograrm. !,1;- or corce-n, but not discussed in detail

here, Ar- tlie - f ah- -h of he display for presentation of

coimplcxgrcplxc5 4 '3 f,- , I s,- of color.

2he Merack 700JW i ii. -:.eolution (4096 x 4096 addressable

and viewable) s,]-i ]y usn; stroke display technology and vector

storage format. The e n -ze is 21 inches diagonal measure.
Other characteristic'- are 4-1 contrast ratio, unlimited windowing,

zoom (1-16), and capabi1itJcs for scrolling, panning, blinking,

and rotation. (,,Le! i.es Thr- use of color in formats are

provided in Sibsect-joi, 3.9, but are independent of the Megatek
display capabilities.

Specificati::,ns for CPT I':,ceL will generally make a distinction

between the v" ie;abl,: ai . total dimensions of the screen)
an .d the contt nt are r, -t:t.ion of the screen that can be

effecLtively s:ed Fc, r p:r,.-.::ation of information). The differ-

c nce between L _.u (cL, ..uri) comprises screen space that

r.ither ca nnot L b fc,:e characters cannot be displayed

tiere, or shoui., -, f:-ecause of factors such as character

(Aistor io. ":. ,-. ,factors do not exist, planning for

usabr cntc-'t a: rlr rr-vide for a margin so that when the

t.:,,-icjan i::. v.iLLwi,. ;I.ri from an angle, content is not

3-3



....-.

obscured by the screen flanges. For the Megatek display, the .

margins are approximately I inch on each side and 1/2 inch on
the top and bottom, permitting an approximately square content

area.

- - -- -- -I - - - .- --. -----

I * Reight: 13.0 inches
0 Width: 14.0 inches
@ Area: 182.0 inches square
* Diagonal: 21 inches

" Heieht: 12.0 inches
* Width: 12.1 inchese Aea 145.2 in.sq.

czntent Leve':
4 :Caracters/Line: 56 8T"

SLines/Frame: 37 56

NOTE: Screen size in this example is approximately 39% of
the actual screen size of the Megatek 7000 display.

Figure 3-1. Characteristics of Megatek display screen 4
affecting format organization and layout.

Displayable content, in terms of numbers of characters and
lines, is a function of the required viewing distance, the

character size required for legibility at that distance, and the
character sizes that can be displayed. Viewing distance require-

ments for this program are 6 feet for procedural data and 3 feet
for pool data. These requirements should be satisfied when the

3-4



* -frame tirst appears D2_, jJ cLefl, without subsequent magnifi-

cation (or ":,oon:'", ii c.L ases except some complex illustrations

contained0 in puool.

.4.3 Cratt -c

Res(,atrc-h on CRT v3I CL' 'i sn~ol legibility has provided a

ofv. ol ioi~ 5 ine~c-_ kflior optimum viewing conditions)

to rmiere thar, 20 Icmic i:- L,-) te visual angle which should

subLc rJ. at the ee a, ti> it viewing distance. Most
rk~seaichers agrei- tn L _',0r . to 15 minutes of arc is adequate
,ccpt Ifoi complex aymni g raphic details, or for degraded

v~ewin, conditiiis (Ref. t 10; Ref. -11; Ref. 12;

MI---- 14 72C c Vhili u-i-ports treat this relationship

Scharactei no-ic'lit viewing distance as linear, some

i 'C-cr cUy s~c-tS 1tiL 'tf-, i'ual angle required is non-linear ,
cc ci' naJ-± slirj ItLgar ii distance increases. For the

'~~~cidelivery s yt i2m -- visual angle (,and resultant

cha'-actz~c sizes) LhA~in Yabie .3-1 was selected.

Table 3-1

Char-Ac,,ci d.-i ~L Symbol Height Requirements

Character Height
* ~win ~ Vi-sual Angle

*fct-' Ty7c Ot c mi. of arc) Inches Mnr.

* . iis10 0.209 5.32

.12 0.126 3.20

-1~ ~ 1ac C 1 kc jj character set that can be

ii'4 - V .. , s shown in Tatle 3-2.

Lcvrl ;7iJ 1.6v:< r -~re selected for presentation

of procccc'uraJ. w~~ c: :1~ta, respectively, providing the

contr-n! car_;ah i 1. rz .. *~ Fiqure, 3-1.



Table 3-2

Character Sizes Available from Megatek
Standard Character Set

Character Width Character Height

Level (Res. Elements) (Inches) (Res. Elements) (Inches)

0 8 .024 12 .306

1 16 .048 24 .072

2 24 .072 36 .108

[3- 32 .096 48 .144

4 40 .120 60 .180

548 .144 721

6 56 .168 84 .252

7 64 .192 96 .288

- 3.5 CONTROL SUBSYSTEM

3.5.1 Requirements Definition

The preliminary definition of the automated delivery system

included a determination of the type of control device to be

used by the technician to interact with the system and the

interactive capabilities that should be present on the control

* device.

As is the case with practically all commercial video display

terminal (VDT) keyboards, the standard keyboard which accompanied

the Megatek display, while useful for programming and for

supervisory interaction with the system, was inappropriate as

the control interface for system users. Accordingly, analyses

were performed to optimize the control interface among the

technician, the system capabilities, the modes of use, the

contents of the data base, and the characteristics of the forratted

technical information. The system characteristics and the modes

3-6
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of user interface with the system resulted in requirements

for an alphanume-ic kcy'da and a function keypad, integrated

into a sing]3 Con Jol ',t.

Thc cI al I I-- ta. display from distances up to six
* f-.F. , , 3 .o - " : ; M"..renent that the control unit be

cmara c, of sI .isr distance from the display, with

o o: L ()Tirq " s 'I,1,-, -,entlv of the display. This will

.n ' r1i t hc t -rn: cJ~r tI " I,-,The control unit at the worksite

wcil. vituwinq t'-he risplIav. ,esign characteristics needed are

small size and weight, e:a.e cf handling, damage resistance, and

ease of Interconnecrion win tL'e computer/display subsystems.

Control unit dx:sign wa., ba.- on interfacing with a single

di.pla; screen. Use oZ a jual display would probably dictate

sc-.eral add4itiona5, f .. ,->n ia ys, and possibly a rearrangement

o, ti <. functiona I -iou."s.

3.5.2 Configuration

A prototype control unri' \:as defined and designed to achieve

ccmpatibi.it1 amorig the .:,' .,uter subsystem, the display sub-

system, and the usc;i. Thor ,:u-ifiguration of the control unit

atteipts to optimalze Llo, usur/control interface, especially in

tha allocati-on c, fjr-ccc:iokcs, which are directly associated

wi system'n insLijcc~iOT)s ,d standard frame content items. This

i'teoration i.s cscc. 1 - :(-vant in the content of prompts and

t-keh(back nenssages an-.: rn ., user request mode of interaction.

T}o geeral cmn , at: '' the control unit is depicted in

i"gure -;-2. " ' . j is based on requirements for

portability, ru -i.. user access in a shop/workbench

ty , enVr.,-' .,..-.nnction with the computer/display

subs'vsterrs is as ! Thiirough workbench busses to avoid

3-7 -
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length cabli] . '... ,' ftures a carrying handle which, when

locked iii pos: tion, s , rc is the "back legs" to improve user

access cnd vitw. ."I ,!W1U. Iu the upright position (carrying and

;OWta III I it --V 'US~ o r stowage of the interconnection

cible . IrnKiv i L' ar-- r1ush-mounted, under a sealed trans-

*, + ,\'<:v]y, iasJ I -nel keyboard. The control unit

thus i .ed ajxj- etr . cf shop pollution and/or atmospheric

c r!d J. cnE. Pa!Ei J, .. u] irpro\,o the tactile interface but,

with clrrentIy :'a' ] 1 o',, would sacrifice the sealed

control unit. 1 lei Ledbai at the control unit is limited to

the tactile fee&Lci whn a key is depressed; all visual

fcdback is on the a tsp ay screen. Figure 3-3 illustrates the

paneL ccnfiguratior and xcy assignment for the control unit.J. S. -1:

-s c i L1 se, In i i. e J--, the keyboard functions are

* cr.v,- ix ive ci.:oi groups, as follows:

1. D L E-la: '-h1s Y-_Oup is used to activate and deactivate the

display. -)ne Df the other keys on the control unit are

urict i0ial unless the display has been activated.

-1( a:t,]: '],P uroup co:, Lins the keys which are used to

L -.] the computey where the user wants to go in the data

. ,'r<.n Th;_. cio~} , is used to control the size and position

.r so, 7O:, (,f ii!,-, rations which are being displayed.

''a, J .I.. C .- , = C Lu. <t , hese controls.

,, " 'r ;- -wd to retain specific frames of

rt r ,.", 7 a', th(- user and show them again later

S. Inn:..............*, ' is the keys used for making a

rhofcc ra-,r *,,' 'es which may be offered and to

.v!er the :o- , -, c * ic instructions about what is wanted.

' "; ,; a, i' ,ys comprising these groups are

: ii~i ;r. T ,-,  -'icng their application to each of

3-9
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Table 3-3

Description of Control Unit Key
Functions and Applications

Mode of Use

Control User
Group Key Function Standard Request Review

DISPLAY START Activates the display and ,
control unit. Indicates to
the system that a new user
wants to log on.

STOP Logs out the present user and -

deactivates the display and -

the control unit.

CONTROL FORWARD Instructs the system to "
provide the next frame in an
ordered sequence of frames.

REVERSE Instructs the system to "
provide the last previous
frame wit' in a pre-established,
ordered sequence. (User will
not necessarily see, in
reverse order, what was
previously displayed.)
System will not reverse past -- S ,.
the first frame of a procedure
or major section of pool data.

NEXT Instructs the system to "/

SEQUENCE "jump forward" to the next
major node in the pre-
established sequence, skipping
any intermediate frames. If
in procedures, operates only
from major node-to-node.
If in pool, operates from
any frame to the next node.

REPEAT Instructs the system to "jump "
SEQUENCE back" to the last major node

in the ordered sequence
(e.g., a decision point or
beginning of a procedure).
Repeated use will get back to
the beginning of a procedure
but no further.

3-i1
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Table 3-3 (Continued)

Mode of Use

Control User
Group Key Function Standard Request Review

CONTROL RETURN Instructs the system to

(con't.) display the last previous
track (non-pool) frame from
an associated pool item.

LIST Instructs the system to V
OPTIONS display the last previousofl

track or pool frame from:

a. options listlayed
b. Users' guide from the
c. Review mode ."-°"

LIST Instructs the system to go-.
OPTIONS display the menu of alter-

native data (track and
pool) associated with the
frame being displayed, ste
including changing tracks.User may choose from the":"'-.

menu or RETURN. o

USER Instructs the system to go "REQUEST to the user request mode"'"

in preparation for a userrequest. System goes back. "' "'
to standard mode after the °
request is processed, or

SCREEN LARGER Increases the size of a """"
displayed graphic one step

with each key press. Only
affects contents of an
illustration window.

SMALLER Decreases the size of a V/ V/ ..-
displayed graphic one ' '
step with each key press.
only affects contents of
an illustration window. :::::

32_2
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rii! Table 3-3 (Continued) '

Mode of Use

Conti ol User
f-; %o,. - Key Funct ion Standard Request Review

I.: N , U M Y ovui a J lasiyed graphic V "
1(c)') .,) l T')W ir, ; 0Oction of the
1, : 1, .t3WJW t in 1 ktm.' pres
jI;H.T moves the graphic a

pF og L amie3 iiremrent.
Only arfect.s contents
of an illustration window.

RE'SET Returns the displayed V V /
graphic to the size and/or

posiuonin which it was
initially displayed.

MEYM. RY 11OLD 1 Stores a cpy of the frame V
HOLD 2 presently being displayed
HOLD 3 in a memory file (1, 2, or 3).

If the selected memory file
ii already filled, the new

* copy will replace the old
copy.

SHOW 1 Displays the frame copy that / V
fsPOW 2 was prev. ously stored in the
SHOW 3 selected memory file. All

functions in the SCREEN group
above are usable with respect
to the frame, but no others,
since the system is not
actually at that place in
the data base.

PELE",SE Disllays the last non-memory / V v
_ FROM frame from which a SHOW

SHOW command was initiated.

N, I A - Z lnpJuts alphubetic characters "I

A throug]. Z. Accepted by
system when followed by ENTER. -

Characters Y and N input YES V
aril Nu, respectively, in
ri s,!onue to displayed prompts
only. Accepted by system
when fol[lowed by ENTER.

3-13
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Table 3-3 (Continued)

Mode of Use

Control User
Group Key Function Standard Request Review

INPUT 0 - 9 Inputs numerals 0 (zero) V 1i

(con't.) through 9. Accepted by
system when followed by

ENTER.

- DASH Inputs special symbols and 1/

SLASH punctuation needed for forming
• PERIOD, alphanumeric strings. Accepted
DECIMAL by system when followed by

SPACE Inputs one character space /
needed in forming alphanumeric
character strings. Accepted
by system when followed byp.FNTER.

BACK Backs the input cursor one "
SPACE character space and erases

any input in that space.

Used for making corrections
to alphanumeric strings
which have been input.
Repeated presses will erase
the entire string but will
not change mode.

CLEAR Erases all presently / /
displayed input characters.

Deletes USER REQUEST .
instruction and returns
user to the standard mode.

ENTER Finalizes the alphanumeric / .
input, allowing the system

to respond to the information
keyed in. Required for all
INTUT group key actions except
BACK SPACE and CLEAR.

I .,rU Provisions have been made for
Keys six spare function keys and

three spare input keys.

3-14
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- 3.6 F1UNCTIONAL INTERACTION MODES

rh~f- automated d(I-ivm:ry system, and the control unit, has three
mocies of interaction: standard, user request, and review. All
th-roo rnodes are -ontrolled from, the control unit. The standard

L'. mSode ill3;s all portiors of the control panel. The user request

~ .mode uses onj thu INPUT portion of the panel. The review mode

V does not usc, the INPUT portion.

K3.6.1 Standard !rode

This functional mocie uses the TOG/PROC model to define the

commands ivailable to the user at any particular time. Many

commands are initiated via single-press function keys located in

- the control cgr~up.

!'h2 stindlird mode of interaction is also referred to as the ~
TOG-PILOG mode sinue the primary method of accessing a particular

portion of the data base is through selection from hierarchical

tables of content (TOG) to reach the procedure (PROC) or other

information that is wanted. User interactions with the control

* enit are fairly simple, aind are in response to the prompts that

-appeair on each frame. Ghoices are principally to advance to the

rmt frame in a linear sequence, binary (yes-no) decisions, and

£uIectiofl from liidmenus and options lists.

Th( itmited use oil the alphanumeric keypad is to respond to

sv,-tem-initiated q~uestions. These include: (a) indicating a

p ~ ;elctionfrom a TOG, an options list, or a pool menu;

(h) choosing a path in the text as required by the displayed

!rame (e.g., Yes,/No); anid (c) entering a user identification

nacme or numb i . ThL sLandlard n odo is the primary mode of use

for techni-cians, especially whon they are new to the system,
ind will prevail unless user actions put the system in one of

t-h,- ot-her two modes.

3-15 .



" The descriptions of the REVERSE and REPEAT SEQUENCE functions

contained in Table 3-3 require further explanation. If the user

has passed through a particular portion of the data base, e.g., a

procedure, in the standard mode, use of these keys will permit

retracing the sequence in reverse order. If, however, the user

has entered that portion of the data base somewhere in the middle

via the user request mode, there is no path to retrace. In such

a case, the use of REVERSE and REPEAT SEQUENCE will trace in

reverse order the sequence established by the page sequence

numbering scheme described in paragraph 3.8.6.

3.6.2 User Request Mode

This functional mode increases the flexibility a technician has

to move about in the automated data base. It is secondary to

th2 standard mode and should only be used by technicians who are .-

thoroughly familiar with both the automated delivery system and

the technical information in the data base. It is highly inter-

active and imposes a significant requirement on the memory of

the user (even though the risk of getting lost or confused is

reduced through system design and prompting). It permits the ...

knowledgeable user to "shortcut" the TOC-PROC access procedure.

*' The system will operate in the user request mode only when so

I instructed by the using technician. When the specific request

has been satisfied, the system reverts to the standard mode of

interaction. The user request mode requires heavy use of the

al-hanumeric keypad since commands are initiated through alpha-
numeric character strings. Capabilities include: oL
a. "Jumping" directly to any part of the data base via a

frame index code jr a task number.

b. Entering allowable codcs/numbers and requesting specific

associated information.

c. Entering allowable codes/numbers and obta-ning a menu

.of information items associated with the code/number.

i~ii
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The allowablc codes/numbers referred to above include data

such is part nu'*-Iers, reference designators, and MIDAS codes.
r'hes, -,re t,.i:,(e m3nput tualLfiers, output qualifiers, and

cflntor t ]dentL fi<.., ara-scribed in paragraph 3.6.4. All user

ro:'cst mode f'-nctius aiI: iccomplished in a similar manner.

The sc ( clu nc. Of eent s 1 .z

2.P ::' USY R n 'i .-" " . key (in either standard or

e.IQW f- d C

D. C-I displays user reruest, mode prompt.

c" K' v in an alphanumeric character string.

u. !'r e,.s EL1TER.

t. 2<'c~ LC~freiturns to standJard iaode when requested data are
CL ; yla]yed.•.t

R oview M<

Thi functional mode provides a basis for technician review

o the technicai data base for purposes of familiarization or
tra 1 in Cmn

in thic mode, the system becomes a page turner and the frames

I. prc swrnted in a predet:,rined order. The technician, or other

cin sIct this mode of interaction from (and only from)

an' o t I D I st. The system will remain in the review mode

t i 1 Instructed to return to the point in the data base where

th- or, inatinca options list was selected by the technician.

i te s e<:!,nte3 in the review mode will carry a prominent feed-

b.hl.c, mc. aj_ anstoad of the normal prompt. Theoretically, a

t-,,'nr-ian co ci'. '16i. "...oi1u all of the frames in a TO in the

.~ rroe. Or,.lct.: caly, it is expected that the review mode

w1] be I'S' ,.i mostly for r 'i wing a selected sequence of

,.r ,edu<rs bufer': bt,'lnnnP(q imaintenance. This mode may also

,_' ,lv u for trai. , boLh classroom and OJT.

3-17
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In the review mode frames are presented in a predetermined

sequence by use of the FORWARD key. The user may interact with

all function keys except START, LIST OPTIONS, and HOLD. All

keys in the INPUT group are inactive. Exit from the review mode

can be accomplished by pressing the RETURN or USER REQUEST key,

*- to enter the standard or user request mode, respectively; or by

pressing STOP to log off the system.

3.6.4 User Request Mode Interactions

All user request mode interactions require the input of an

alphanumeric character string to convey to the computer the

intended instruction. Part of this character string consists

of a two-letter mnemonic that identifies the type of input

being entered. In most cases, a two-letter mnemonic at the

*" end of the string is also required, to identify the type of

information wanted by the user. Some mnemonics are both input

* and output qualifers, as shown in Table 3-4. The relationship

between mnemonics used as user request mode qualifiers and

those used for other, related purposes is depicted in Table 3-7,

later in this section.

The alphanumeric character string is composed as follows:

XX XXXX. X XX -.

1 2 3 4 5

1. The input qualifer: A two-letter mnemonic code to qualify

the input string.

2. A space to delimit parts I and 3.

3. The content identifier: An alphanumeric code, e.g., part !

number.

4. A space to delimit parts 3 and 5.

5. The output qualifier: A two-letter mnemonic to qualify . . -.

the output desired.

3-18
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Table 3-4

Identification of User Request Mode Qualifiers

Mn. Iu r, I Input Output

CT Chcocko -t Tapc or CardV

FCFault Cod3eVV

FT Faul £s atioii Procedure

r N Frame Number V

FE Fault Roporc~.ng P-rocedureV

GD General DescriptionV

CSGeneral Syst,.ms Manual

CTGen,-rai The7:ory of OperationV

u'.Gcncra1 Velicle ManualV

C Job C e(Ma intenance)V

M.1LDiS Ccde V

Opc2rational SupplementV

T)L Pa rt iLreakdown, IllustratedVV

EN Part NumnburVV

ED Roferencc 1DesignatorV

Schomrat.i.c Dia-,am
S P Structuri-,. air Manual

-, t 1y S )-J r'cflentV

Tr~ Task Num b

3-] 9
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Table 3-5 shows the combinations of input and output qualifiers

that the automated delivery system will accept, and the result

of each legitimate combination. User requests that involve

other combinations will generate an error message on the display

screen. Likewise, if the content identifier character string

that follows the input qualifier is not recognized by the

computer as a valid combination, an error message will be

presented. It is important to note that, except for input

qualifier AA and sometimes TO, the input/output combinations

* are valid only for data within a specific TO in the data base

within which the technician is working prior to initiating a

* user request. The system will not produce data from other TOs

in the data base, nor types of data not contained in the TO.

* " However, while a user is working with a particular TO, information

from some other TO can be accessed in the user request mode by

. keying "AA ### AA" to obtain the list of TOs in the data base

S.. (see note 5 in Table 3-5), or the initial frame of another TO

can be obtained by keying "TO ###," if the technician is authorized

to use it.

3.7 ORGANIZATION OF DISPLAY FRAME CONTENTS

3.7.1 Standardization

One of the objectives of the automated delivery system program

is to optimize the interface between the using technician and

the presentation system. Among the factors to be considered in

the satisfaction of this objective is the way in which data to

bc presented are organized. To the extent feasible, a standard-

* ized organization should be used. This will reduce search time

" when the technician is looking for a particular type of data or

' information, and decrease the likelihood of essential information

being overlooked. In addition, the principles of standard

placement of designated information which apply to paper T'Is

are maintained.
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Table 3-5

Svsi. it~nc*. ru Cebat~ions of input Qualifers,
('C *. tI knziers, and Output Qualifiers

U I) C - Poquest Mode

* F~T - I OUTPUT QUALIFIER _ _

h~u~jC .77 L.... 
GV1J

40~ ,t r4 44 4 4 44 4T4 4 4

KN

N N 9

N'N'

1 -~ h

i h, lu 13. IPB Par! Number Index.
5 hct. l- TOTbe.fCntns

Ci 4 F 'i 1 14. IPB Reference Designator Index.

15. G lossar y of Terms

17., UserT request mode instruc~tions.

4 b 11 V .*.. Erroi; input qualifier not valid.

5 I'DError: output qualifier not valid.

Error. content identifier not valid.

Not restricted to authorized users.

#' Valid alphanumeric string for input qlialifier

4Menu, of options for tt... innut qualifier and contrit
*~ , .,, ,, .itifier in usert request mode

ill. ... .X Frame corresponding to input qualifier aiid :rnte.n

ident ifier.

I Frame corresponding to input iruirifier and corn':.,
.±c identifier which is in the pa't ol the data bss'

represented bsi the output Qiuafier.
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To meet the standard organization objectives,al frmso

* information, regardless of character size, have three defined __

areas in which certain types of information are always placed.

These are the header, body, and prompt, as shown in Figures 3-4

and 3-5 for level 5 and level 3 character sizes, respectively.
(Note: Throughout the remainder of this report, examples of
data being presented on the display subsystem are illustrated

on simulated display "frames." These frames are scaled at

approximately 38.5% of actual Megatek screen size for both . .

* level 5Sand level 3 characters.)

LINE

0.
- - - -- -- - - - - -P l - S- - q - --

SUEAD I :I- cotiue ifT l needed) Coe

4 (start Text or Illustration if line 3 blank)
5 i(Start Text or Illustration)

BO~DY ra_ Text 1.a placed In upper --

body if an samte frame
with Illustration. Text____

* is not affected by pan This demiarcation "I inel'
and zoom functions. floats up or down irn

proportion to slace
needed for text versus

I f illustration.

.1 Illustration is placed In --

* ' lover body If on same frame
with text. Can be panned and
zoomed without affecting any
other frame content.,'

34 (Flit line of -prompt, Fe-edbac-k/Adv-isory; Std-./User R-eq-est)
b~~ ~ 36 :(Second line of prompt, Feedback/Advisory, if neezd

37 *T?~rd ineof romt, Feedback/Advisory, if n-eedecd

* Figure 3-4. Orgianization of display frame contents
(level 5 Megatek).
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S-S - - P... . .. ,,

• (+' o'~' Or t r*Sor tf SIer j II b~os~. Cut s..'t/ 1... *ll I u l ) A •

S IIrkw~'Ug~ 

Kun- ---- ---- - - -
---

Is . ?to tr' -

kprl'. R

!+'ced o to~ vk$;a "

L L. ,

k luwtlOl qis placed i.l O~er ,'"

boo, -+ -(l b lll o mel~d mthO %

lffct 9 dryt : 't ri#te onet.

I a

rO [ f I IQror lo .. Mode)

r '' tfl., or

I'iure .3-5. Or ;anization of display frame contents.--'.
(level 3 rleuiatek).

F7 t t n of cc frame comprise the header section.,-

hL+ :: hea,;i is plac-eJ on the first line. if the infor-
is pirt- of a TO, the primary header consists

* e.'nu:7 I.e , t-h-c . ia S airable fIDAS Code (if the MIDAS Code.

i- in , afurr -" tre.:r'arraio o o fa f the frame), and the

C irc. 'h , ta -tn ;ine ch the header section is used forn

* t1( It): stL' Itl, i-f,;".t:on, and a paqe sequence number, if

a:: i Ie.. If tl, ion mtioT on the frame is not part of a

i-5'
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TO, the header lines are used to present equivalent identifying
information. Note that the portions of lines 1 and 2 that are
at the right margin, while technically part of the header, will
change with each frame, although the remainder of the header a

may remain constant through a series of frames. Figures 3-6
and 3-7 illustrate several examples of header content. Guide-
lines for preparation and placement of header contents are

described in Subsection 3.8.

0 TO 1OP3-ASP-99-2-AA 26-22-03 3F 07254C
# CHECKOUT 3-1: B. MANUAL GROUND SPEED SLEW CHECK 2

0 1. CHECK "EMORY LAMIP:
* A. SET POWER SWITCH "1" TO SLEW.
*t B. SET TERRAIN SWITCH *2* TO LAND.
* [ > DOES -EMORY LAtMP *3* LIGHT AND RE'AIN LIT?

*1* *3* *2* 0

L r• LA,

-W F IO"-U G. _ LOW '".

# C INPUT EITHER [YES) OR [NO]: [ J; [ENTER].

Figure 3-6. Example of typical procedural data (level 5)
frame.
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bk. *

JIL, O~(1P1OI PI NUMB[@ USE-ON APPLIL&110h DIZA
CODL

. A Is. 1 A 11,." SSY, >1
__ . -UOPLO HIU: 9

.*jl *~

T ' 't ].1fl -) th( f JIT '(: br irin on the third line and extends

, t the last lar'e Preceding the prompt area. The first line of

t!c L-v(thir6 frame line) will normally be left blank to

p Io i d e separation from the header. The number of lines included

*ir. the L, I-i will var': accordiriq to the character size in use for

th,_ fl-ar e, as shown in Pi'jjures 3-4 and 3-5. The body of the

r-lme is cunsidlered to have an tipper portion and a lower portion

el wih respect to frames containing both text and illustrations.

only wi
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A, When this occurs, text is always placed in the upper body, and

illustrations are always placed in the lower body. The decision

on the amount of space to be allocated to text versus illus-
tration should be based on the needs of the user, and should

.. consider (when appropriate) that the illustration can be panned

and zoomed independently of other frame contents. When the body

will contain only text or only illustration, the complete body

area should be used, as needed. Figures 3-6 and 3-7 provide

representative examples of placement of information in the body

area.

3.7.4 Prompt

The prompt area comprises the last three lines of the frame, as

identified in Figures 3-4 and 3-5, although in many cases only

the first of these three lines will be used (see Figures 3-6

and 3-7). This convention deviates from the principle that user

instructions should be presented before the information on which

a decision will be based. Since the prompt information normally

deals only with interaction with the system, standardized

placement is believed to be more effective for the user, as well

Zas to reduce programming complexity and data presentation

requirements.

3.8 CODES ANn C(ON"VFNTIONS

3.8.1 Overview

* I.;cr-Lased Technical Orders and Technical Manuals use many

tuchniques for coding and highlighting technical information.

Some techniques are associated with particular format types,

*o and some are standardized, e.g., for a particular branch of

the military. Their purpose is to eliminate, or alleviate, the

need for user searching to find particular kinds of information,

. L
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St(, preclude overlo)oking especially important information, and

to pikuvide redlundlant means of identifying certain data through

I eoi;ily understoodi andi learned "systems" of coding. The auto-
* Mate I1 del ]v-ry s,!;'stem attempts to accomplish the objectives, to

* thke 'i:tont teasir_1,, thtouqh use of the Air Force TO standardized

c.:lusC and convent 1unf', especially those that are associated with .**

I *the florrrats -idaptec6 for use in the system. In addition, advantage

-is t.aken r-f the capailities for computer-generation and CRT-

,ipesenta-tion of sach codes and conventions. This subsection

describes the techniques recom-,mended for achromatic presen-

Itation. Recommended techniques for the use of color are
Jcscrihe6 ir. Subsection 3.9.

i.2 TO Nur:bering

tS r iorr-e TCs arc numbered according to an identification system

c s'ctic ino T() 0 -1-01. An automated delivery system must be

COM(JuL iilc with this numbering and identification system if it

* is to be accepted for use as part of the Air Force Technical

Order (AI-'T0. System.

3. 8.2.1 TOs. Every Technical Order in the AFTO System is

.iientified by a unique TO number. The system of number

I :intiicaionhas been developed so that the series of numbers:

* aeritifics the qjeneral subject and/or content of the TO;.

* 1-V--talishes the relationship among TOs for a particular

s s tem;

* Pr ides sequences for filing; and

l rirLicatcs d!istribution requirements.
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3.8.2.2 Numbering of TOs. Each TO number is divided into

three or more parts. Each part is separated from the others by a

dash; e.g., "00-25-113-F15" and "IF-16A-2-32FI-00-1."

a. The first one- or two-digit number in the sequence

identifies the TO category. Table 3-6 identifies the

categories of TOs encompassed by the AFTO System. Numbers

are assigned according to equipment or commodity type

whenever possible. Technical Orders containing instructions

or procedures applicable to more than one major group are

numbered in general series for the particular category.

b. The second and subsequent parts of the TO number identify

specific series, types, subcategories, etc. of TOs within

the category. Meanings may be different from one category

to the next. Figure 3-8 illustrates two examples of TO

numbering, for a general TO and for a specific system TO.

A detailed explanation of TO numbering is contained in the

preface of TO 0-1-01. An explanation of the numbering pattern

used within a category is given in the preface of the basic

Numerical Index and Requirement Table (NI&RT) for each category

of TOs listed in Table 3-6.

Certain TOs, especially multi-section Technical Manuals (TMs),

are identified by letters within the "individual publication"

portion of the TO number. Two different lettering systems are

used that, while different, are fully compatible. One method is

given in TO 0-1-01; the other is called "MIDAS," for Maintenance

Integrated Data Access System. In each case where the same

letter combinations are used by the two systems, the meaning

is the same. Example 2 of Figure 3-8 shows an illustration of

letter code placement. Table 3-7 identifies the letter codes
used in hard-copy TOs, as well as intended automated delivery

system applications.

3-28
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Table 3-6 .

Technical Order (TO) Categories

TO Title
Category

0 Numerical Index, and Requrements Tables, Numerical Index. Alphabetical Indexes, and Cross-

Rrlerence Table Technical Orders

00 Gene,al Technical Orders

I Aircraft Technical Orders

2 Airborne Engine Technical Orders

2 Aircraft Propedlers and Associated Equipment Technical Orders

4 A 'craft Landing Gear Components and Associated Equipment Technical Orders

5 Airborne Instrument Technical Orders

6 Aircraft and Missile Fuel Systems and Equipment Technical Orders

7 Airborne Engine Lubricating Systems and Associated Equipment Technical Orders

8 Airborne E lectrical Systems Technical Orders
9 Airborne Hydraulic, Pneumatics and Vacuum Systems Technical Orders

10 Photographic Equipment. Supplies, and Sensitized Materials Technical Orders
I I Armament Technical Orders "o

12 Aiborne Electronic Equipment Technical Orders
13 Aircrafit Furnishing. Cargo Loading and Aerial Delivery, and Firefighting Equipment Technical Orders

14 Deceleration Devces, Personal and Survival Equipment Technical Orders

'5 Aircraft and Missile Temperature Control, Pressurizing, Air Conditioning. Heating, Ice Eliminating. and
Oxvaen Ea ,pmert Technical Orders

16 Airborne Mechtanical Equipment Technical Orders

21 Guided Missiie Technical Orders
22 Aerospace Technical Orders

31 Ground Communications- Electronics -Meteorological (CEM) Technical Orders

32 Standard and Special Tools Technical Orders

33 General Purpose Test and Associated Equipment Technical Orders

34 Shop Machinery and Associated Equipment Technical Orders
35 Ground Handling. Support and Base Operating Equipment Technical Orders

36 Vehicle~s Construction and Materials Handling Equipment and Equipment and Components Technical
Orde~rs

37 Fuel. Ol. Propellant Handling and Associated Equipment Technical Orders
3F N ,, Aeronautical Engnes and Components Technical Orders
3.1 Waiercraft and Associated Equipment Technical Orders

40 Comme'cial Air Conditioning. Heating. Plumbing. Refrigerating. Ventilating, and Water Treating
Eiqu uoren: Technical Orders

41 Subs.stence ard Food Service Equipment Technical Orders
42 Chemical. Oxygen. Metal Textile. Fuels, Cordage, Lumber, and Rubber Materials (Dopes, Cleaning

Compound,. Glues. Gases, Lubricants. Paints, Plastics, and so forth) Technical Orders
43 Simulators. Training Devices, and Associated Equipment Technical Orders

44 Common Hardware Equipment Technical Orders

45 Paroad and Assoc,ated Equipment Technical Orders

46 Off, .p Duo icaling Printing and Binding Equipment Technical Orders
47 Agq'icilurat E qiipment Technical Orders

49 Opica!. Instrun ents. Tmekeeping, and Navigation Equipment Technical Orders

50 Spec,a! Service Equipment Technical Orders

51 General Purpose Automa'ic Test Systems (GPATS) and Versatile Automatic Test Systems (VATESi
rechrical Orders

60 Explor~we Ordnance Disposal Technical Orders

A- -, 5rnrc-e: AFHRL-TR-80-50, Table 2-1
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ExamPle *I: Numbering of General Technical orders

I General Technical Orders

-Miscellaneous Ts-General

Critical Alloy and Precious
Metal Parts List

TO~~ -r 15i Series Aircraft
TO 00 25 - 113 M1

TO Category

TO Series

Individual Publication

Specific Aircraft

Example #2: Numbering of a Specific Systm TO

Aircraft Technical Orders

-Fighter Aircraft

Model F.- 16 Aircraft. Series A

Organizational Maintenance

Landing Gear System

Fault Isolation

General

S I First Volume
TO IF 16A 2 32FI 00 1

TO Category -

TO Series

* Maintenance Level

Individual Publication (using MIDAS system) *

* Adapted from: AFHRL-TR-80-50, Figure 2-2
*See paragraph 3.8.3

* Figzure 3-8. Examples of meaning of TO numbers.

~- 0
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3.8.2.3 TIde nti4f i cin ei Model Changes. The assignment of a

Seii''Tes des-l Grwto-r (0-. 1,F16; F16A) to a model of system or

ec ~ in ndicates a siqrii i-cant change in configuration. When

thi-s oiccjrs, I py sr 'parate T~s for the series is usually

puLu rc. . I :r.,;~ t!C~SL' publications may repeat information

ill thc- '-an.a s fccr the previous series, presenting the

V i in~ s(-,.rt~ In "zakes it easier to understand and

KUVI', dl! L;:TTlif cF the cortr-i uf classif ied/restricted infor-
:i(l. 7t a~c ~~ao the inclusion of the changes that

~ vtr rcne __ *-lvs but nct the other.

In tl.,se cases. whcr - the- -'nfiquration change is not significant

K~sifviss..arnc- of a separate TO, the technical

1n:<2tU~nis ls.~~a&. ch.-nies/additions to the existing TO,

I ns ci~nqe ~:rcin e fr )iTm new TO* sections for the new

.............. iOU t(, .KtYIote: rcting di f ferences. whern differences

Sicn t~ fr, the T ma' ,' nclude "Difference Data Sheets" which

i n t hr var iations that exist between differenc configu-

il:.In corJier to maintain compatibility with the

*j i. -;cnt Jficat2cin system~ ic-scribed above, and still reflect

1.:. 1 ue cia~acteristics of technical information presented via

t t iel ivcrv, system, certain modifications have been

.~.t t h.-- 'I( isi- c i ii-- ar- identi fication convention. The

f > ic-aL ions are:

*~ ~~1 it.c v': 22c -IC stor> TO in the data base as a sinale,

~r r~ zc>~. h~spermits elimination from the TO

IC 2ACT LC cKill data that follow the maintenance

-, 1 '7 Lit arc sectionalized by type '

: ThAblv retain that convention.
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* Add "AA" (for "automated assistance") to the TO number to

effectively identify it in indices as a computer-based TO. ,

In general TOs, this would be added at the end of the full TO

number; e.g., TO 00-25-113-FI5-AA. In TOs for a specific

system, "AA" is added after the maintenance level code,

replacing the individual publication code; e.g., TO

IF-16A-2-AA.

While it would appear that substantial information value is lost

by deleting the individual publication part of the TO number, it

is irrelevant as part of the complete, unsectionalized TO, and

the same information is provided on the appropriate frames of

data through the use of MIDAS codes (see paragraph 3.8.3) and

frame codes (see paragraph 3.8.4). The numbering system will

retain the model/series designation convention described in

subparagraph 3.8.2.3 for top-level model changes. Changes in

equipment model/series below the top level will not be reflected

in the TO number, but will be presented as "mini-TOs" through an

access pre-selection method described in Section 4.0.

* 3.8.3 MIDAS Code

MIDAS is an acronym for Maintenance Integrated Data Access

System, an approach to organization of aircraft system TOs that

was developed in conjunction with the F-16 aircraft program.

MIDAS is best known for the system of alphabetic and numeric

indexing and identification that is applied to all portions of

* the TO. The alphabetic identification system has been discussed

briefly in subparagraph 3.8.2.2 and is itemized in Table 3-7.

The numeric portion of the MIDAS identification system is

- documented in MIL-M-83495, Appendix A, where it is called the

- system/subsystem/subject (S/S/S) numbering system. In MIDAS,

both the alphabetic and system-level numeric identifiers are

3-32
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"-.able 3-7

ictan,2:idcized Mnemonic Codes

Applications

Mnemronic Hard-Copy Automated
Code Name' __ MIDAS TO-1-01 FrameCodes1 Qualifiers2

AA Automated As,,t'ance -- AA AA
CL Checklist CL CL--
CT Checkout Tape or Card -CT -CT

FC Fault Code --- FC

FlI Fault lsoation Procedure Fl F1 Fl Fl
FN Frame Number --- FN
FP Film Pack -FP-

FIR FaUlt Reporting Procedure FR -- FR
GD Gerera Description -- GD GD
GS Gf-ieral Systems Manual GS -- GS
GT oenieral Tneory of Operation -- GT GT
GV General Vehicle Manual GV -GV-

JG Job Guide Manual (NTS) JG JG JG JG
LC Lubrication Chart -LC--

MC MiDAS Code --- MC

CIS Operational Supplement -S -OS .
PB Parts Breakdown, Illustrated IPB -PB PB
PN Part Number --- PN

RD Reference Designator --- RD
SIC Sequence Chart -SC

SD Schematic Diagram SD -SD SD
SR Structural Repair Manual SIR -- SR
SS saifet Supplement - S5 SS SS
TN Task Number - -- TN

TO Terch-mcd! Order - TO -TO

W/C Work Card - WC--

WVD Wir~nq Diagrams WD -WD WD
WS Work Sheets -WS--

17v~ of ai a-,& co~de LJS(i in ftamn number

2S av paagr,,h 3 6 A for inpu1 and output qualifii discussion.
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incorporated in the TO identification number, as shown in

Example #2 of Figure 3-8. The S/S/S numbering system is used

- throughout each TO to identify the chapter, section, and subject

(or function) to which the data on each page apply, and is

incorporated in a coding system for fault reporting and fault

isolation. Within each sectionalized TO, pages dealing with a

particular subject (or function) have the same S/S/S number and

are located together.

The MIDAS S/S/S numbering scheme is composed of three elements

of two digits each separated by dashes: ##-##-##. The digits

in the first element are used in both the MIDAS approach to TO

numbering and in the six-digit indexing scheme. The first two

digits identify the aircraft system, the second two digits

identify the subsystem within a particular system type, and the

third set of two digits identifies the subject, or function,

within the subsystem. Figure 3-9 provides an example of the

derivation of the three elements for particular systems,

subsystems, and subjects. It is this three-element, six-digit

number that is referred to as the MIDAS code in this document.

Table 3-8 provides the standard system assignments for the first

two digits of the MIDAS code. Use of these for data prepa-

ration, and definitions for the second and third elements of the

code, should be developed from the instructions in MIL-M-83495.

- When the MIDAS code is used in VAMIS applications, it is placed

on the first line of the header (see Figures 3-4 and 3-5) of -
every frame starting at the frame center line. As presently

constructed, eight (8) character spaces on the line are reserved

-. for the MIDAS code (six numerals and two dashes). The MIDAS

code S/S/S numbering system may be expanded to eight digits in

- the future. The expansion may add characters at the beginning

. of the series, so that equipment other than aircraft can use the

3-?4-
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M1L-M-83495 (USAF)
APPENDIX A 14.

FtI-ST SLCOND THIRD

ELEMEN ELEMENT COVERAGE

CUAPTER (Manual) SECTION SUBJECT
(SYSTEM) (SUBS' STEM) (FUNCTION)

Material which is applicable

26 00 - 0 to the system as a whole.

(SYST.M)

"Fire
Protection"

Material which is applicable

26 20 0O0 to the subsystem as a whole.

(SUSYSTEM) " S Y
"ExtinquIshing"

Material which is applicable

26 22 00 to the sub-subsystem as a
whole. This number (digit)

(SUB-SUBSYSTEM) is assigned by the manu-
"Engine Fire facturer.
Extinguishing"

Material which is applicable
26 - 22 - 03 to a specific function of

_'"_"- the sub-subsystem. Both

:(Function) digits are assigned by the
"Bottles" manufacturer. If they are

not specified herein.

N:': In coverin material which is applicable to a system as a whole, the

::re, eemer,t numher shall be used. These shall be the system number followed

Lxini i,: 2 -0-:, woul , bL used for description and operation, troubleshootinq
at.d mn tc ceI racticrs for thc cortlete Air Conditioning System.

Lialuc. 3-?. Example of S/S/S numbering in MIDAS.
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codes; o. at the end of the series, to provide even more

specific subject (function) identification. If this happens, __

additional character spaces will be required but the code should

still be cenLered.

Placement cf the MIDAS code in this location of the header will

u!ssist "at-a-ulance" checku.ng by users. To avoid having the

MIDAS code become less detectable, it should be separated from

other information on the primary header line by at least three

character spaces. If a particular TO has a lengthy TO number

that imposes on this separation, shift the MIDAS code to the

I.- i q h t. ...

3.8.4 !-'1ame Code Numbering System

The fran'e code numbering system is based on the requirement for

the user to be able to identify the specific "page" within the

FO ttr the purpose of reporting errors, need for improvement,

and similat types of feedback from the user to the preparers of

the, data. Likewise, the data preparers must have some identifi- L

cuttion method (although it need not be visible to the data user)

.t distinguish one frame of data from any other. Ideally, a

sinq 1e coding system should be able to satisfy both of the above

nieeds without compromising or degrading the solution to either.

'in-] ly, given that some space on the frame must be allocated to

the frame. "code," it should be used to impart useful information

to the technician, if feasible, about the frame contents.

'!'Il frane code will always be located in the upper right-hand

c- r ner of the frame, on the first line, as shown in Figures 3-4

!rr! 3-5. Frame codes are included in the example frames in

IFi(ures 3-6 and 3-7. The frame code will utilize a field of

Scharacter spaces. The code consists of a series of alpha-

nup if- charorters that:
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0 Provides a unique identification code for each frame within

a TO;

* Identifies the change or revision status of the technical

content of that frame;

. Identifies the level of detail (i.e., "track" applicability)

to which the content should be/has been prepared; and

* Identifies the type of technical data comprising the content.

The sequence and definition of each character space are as

follows:

Space #1: A numeral from 1 through 6 designating the level of

detail of the content of the frame, as defined in Table 3-9.

Numerals 7, 8, 9, and 0 are reserved for future use if this

factor is changed or expanded.

Table 3-9

Level of Detail Codes (Character Space #1)
for Frame Code

CODE DESCRIPTION

1 = Text & illustration applicable to Track #1 only.
2 = Text & illustration applicable to Track #2 only.
3 = Text & illustration applicable to Track #3 only.
4 = Text & illustration applicable to Tracks #) & #2.
5 = Text & illustration applicable to Tracks #2 & #3.
6 = Text & illustration applicable to Tracks #1, #2, & #3.
7 = (Reserved)
8 = (Reserved)
9 = (Reserved)
0 = (Reserved)

Spaces #2 and #3: A two-letter mnemonic that identifies the

type of technical data comprising the content. The mnemonics

will be the same as those used for data access and codinqi (see

Table 3-7) and are based on the MIDAS code innemonics, as

modified for this program.
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Space #4: A blank space to separate the level of detail/type

of material code from the basic frame code. This space could be

usea for other purposes that are not visible to the user or

reserved for expansion of the number of frames.

Spaces #5 through #9: A five-digit numerical code that provides

a unique identification of the frame within the TO; i.e., the

fraimrc number. This will p,-ovide a capacity of 99,999 frames for y.
each TO in the data base. 7, block of these codes should be

allocated to any material that is common to the TOs included

in the data base, e.g., the instructions on the use of the TO.

In this program, frame numbers 99,001 through 99,999 have been

reserved for materials which are independent of a specific TO.

Space 10: An alphabetic character (letter) to indicate the

change, or revision status, of the frame content. The original

issue of the frame will be blank; the first change to the frame

will be coded "A," the next "B," and so forth through the

alphabet. This will permit 26 changes to the frame before a new

frame number must be assigned, or the TO is "reissued." Note,

however, that authorized hard-copy TOs use numerals to show the

change identification, so this is a non-conforming method. In

addition, see the discussion of the change code symbol in sub-
paragraph 3.8.7.3.

Fiqure 3-10 provides examples of va-ious frame code possibilities.
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Frame Code Definition

e 3JG 12345 Track #3 non-troubleshooting
maintenance procedure, frame
#12345, original issue.

* 6PB 05678B Applicable to Tracks #1, #2, and
#3, Illustrated Parts Breakdown,
frame #5678, Change B.

a 2FI 3456711 Track #2 troubleshooting pro-
cedure, frame #34567, Change H.

o 6AA 99002C Applicable to Tracks #1, #2, and
#3, User Instructions, frame
#99002, Change C.

9 6SD 12456 Applicable to Tracks *1, #2, and
#3, Schematic Diagrams, Frame . -

#12456, original issue.

Figure 3-10. Example of frame codes.

Assignment of code entries will be primarily the responsibility

of the senior technical writer for the TO. The codes for level

of detail (Space #1) and type of material (Spaces #2 and #3)

should be determined during task analysis but will be applied by

the technical writer. The serial frame number that uniquely

identifies the frame (Spaces #5 through #9) can be assigned as

the frame content is completed, from a sequential list controlled

by the senior technical writer, or blocks of numbers can be

allocated to each individual technical writer. In either case,

accurate records must be maintained so that frame codes are not

used more than once in a TO.

3.8.5 Frame Titles and Subtitles

Every frame in the data base will contain title information, at

some level, to provide to the user a description in words of the

information to follow. Titles are necessary on each frame
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because of the absence of a physical "package," such as exists

in paper-based TOs, and the resulting ease with which a user can

obtain a frame of information that may be unrelated to the

immieiateiy preceding frame. Consequently, each frame must

carry a narrative svbject idntification.

Titles and, if apiropriate, subtitles are applied at three

levels. The first level is the title frame, wherein all or

most of the frame is used for title information. Title frames,

discussed in Section 4.0, are used to precede a whole body of

data and describe to the user the content of subsequent frames

of the package. Title frames are equivalent to the title pages

in both sectionalized and unsectionalized paper-based TOs.

The second level includes placement of primary titles in the

header, on the second line, and more detailed subtitles and

-subjocL descriptions on subsequent lines. While second-level

tities will usually require use of some portion of the frame

body, as depicted in Figure 3-11, the depth of description will

enablI use of third-level titles in all frames of a series of

inforration which follow. Second-level titles should include

the overall system name and, if feasible, the subsystem which is

the subject of the series of frames. Subtitles or descriptive

statemn .ts should explain the specific nature of the frames

which are to follow,; e.g., Bench Checkout of System XYZ, Check-

out No. 123. Frames containing second-level titles should be

the first frame of a series of frames which all deal with the

same subject, task, or function. The remainder of the frame

should be used to begin the presentation of that information;

e.g., the input conditions for a particular maintenance procedure.
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a. Second-level frame title example.

0 TO IC-141A-2-AA 73-10-00 6JG 03592C
0 C-141A ENGINE FUEL SYSTEM MAINTENANCE

SK 4-3: FUEL PUIP FILTER ELEMENT REMOVAL 9 INSTALLATION. 1I~

NS:

b. Third-level frame title example.

I o C-141A-?-AA 73-10-00 5JG 03598D

# 4-3: INPUT CONDITIONS, CONTINUED. 3

a EQUIPMENT CONDITIONS:

......................++ WARNING -.+........... +4 ... ++4++

THE FOLLOWING EQUIPMENT CONDITIONS MUST BE MET EFO E
G TH K Y V S r

Figure 3-11. Examples of second-level and third-level
frame titles.

Most of the frames in the data base will use third-level titles.

A third-level title will normally consist of a brief title or

statement which deals specifically with the frame contents;

e.g., C/O 3-1: B. Manual Ground Speed Slew Check. This title

is placed on the second line of the header, and should be

complete in one line, leaving sufficient space for a "paqe"

sequence number, if applicable (see paragraph 3.8.6). If

* additional explanation is necessary, it should be incorporated
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in the body of the frame (leaving the third line blank whenever

possible). Fioures 3-6 and 3-7 illustrated examples of third-

level frame titles.

3.8. (, "Pacie" Seouc-,ce Number

"Page" sequence numbering is used for identification of frames
of data which arc normally presented in a certain sequence in

the standard mode. A ma intenance task, for example, might

cons:.st of 10 frames of information, numbered 1 through 10,

buqinning with the input conditions frame. Task information of

this kind will always be presented in consecutive order in the

standard m,,de. Similarl,, the Index to Reference Designations

in an 7PB could include seve-al hundred consecutively numbered

-rames wnich could, if the user prefers, be "paged" through in

sequential order using the FORWARD key. Troubleshooting

ptocdures arc similarly numbered for each task since each

frame s art of a discrete, identifiable set of information,

even though choices at the decision points in the logic tree may

result in skipping frames.

As shown in Figures 3-4 and 3-5, and further illustrated in

Figures 3-6 and 3-11, the page sequence number is right-hand

'ustified on the second line of the header. The first frame

of t. iories is always numbered "l," and will normally have a

.-(cond-level title (see paragraph 3.8.5). In series of frames

which do not have a natural sequence (e.g., fault isolation

Srocu,-ures), a logical numbering scheme should be applied. For

t.,xarrpe, each frame in an LTTA sequence would be numbered

sruentially following a path of acceptable responses. The

numberini sequence would continue with the first in that branch

resulting from a non-acceptable response, and so forth. This

type of numbering is illustrated in Figure 3-12.
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INPUT

CONDITIONS

1,t F1 STEP

YES NO -. "

YES NO YES NO ,.

ETC

PROBLEM PROBLEM PROBLEM PROBLEM
1 26

PROBLEM PROBLEM
#3 04

NOTE: Numbers in circles are page sequence numbers. -U
A..

Figure 3-12. Page sequence numbering for branching path
sequences in LTTAs.

3.8.7 Symbol Ccdes

3.8.7.1 General Approach. Formats developed for the automated
delivery system use symbol codes, as in paper-based systems, as

a shorthand method of informing the user of some characteristic

of the information being presented. Some of the codes are also

found in some paper-based systems, and some are unique to the

computer-based system. It may not be necessary to use all of

these codes in a particular system, but it is important that use
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of coi1cs be corisirtent; i.e., the meaning is equivalent from one

To to the next in the data base, and from one automated TO to

anotrw. In addition, tha use of symbol codes should be a

red~mdant zneLhod of nnrtior, transfer. The operation of the

sy..ta- mould never b de,,,iiue.nt on the technical writer

enter Lfn(J the corrt,.:t s'mkw, o, ot on the user seeing, or under-

standin,;, uhat Vol..i. Fc, .a.-pJl-, the system must be

.ogra~mred to rrspcnd, or nu. respond, to a particular valid

keyboard input whuthe or nct the coding of the displayed data

indicates that it is, oi is not, a selectable entry.

Table 3-10 id.ntifies the symbol codes which have been defined

for usc .4aI ine eJ delivery system formats. The

fo'Liowin, naragra-uhs briefl3; :lescribe details of their use. If

, nn] sy'mbol_ co"cm aA " found to be needed for a particular

or typc of technical information, every effort should be

i.a... to ensre fhat the meaning is clear, there is no conflict

. th thc! standard codes, and the system is capable of presenting

jth,_ s'..bo code so that it is easily recognized by the user.

.. .2 S,:2iectahle Function, Callout, or Menu Item. Brackets

iare used to designate that some information in the body

" t ra._ or in a prompt can, or should, be selected or input

,vboard. In acddtior , it visibly sets off the reference

C o- t from other scieen data. This symbol is the most

"te'. -v T sPC of the symbol codes, appearing at least once in

(' r ,i of data. .'ince it is unique to an interactive

t hci.; no cuuntetl,prt in paper-based TOs. Use of brackets

' with tie Lype of data with which it is associated and the

.<,n.- whic is exrscte! of the user. In prompts and advisories,

of/ a kvhour.) :-c'ion key may be contained within the

SLr., , '. ., [L':'l, ' or [FOFWARD]. In-text and illustration

c ii Pr-st:s rr " show the appicpri-ite selectable number or letter
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Table 3-10

Symbol Codes Used in Interactive Formats

Symbol Definition Reference

Selectable function callout,
or menu item (key codes and
index codes)

Examples:

[A] Index key "A"
[23] Index keys "2" & "3", Figures 3-5,

e.g., 1123"' 3-6,
[ENTER] Function key "ENTER" 3-15

* * Non-selectable callout

Examples:

*2* *A* *125* *F* Figure 3-15

# Change in text or Fiqure 3-6
illustration

Question must be answered Fiaure 3-6
before proceeding

Prompt or advisory on this Figure 3-7
line

* Numeral "zero," when not
otherwise distinguishable
from letter "0"

Example:

T.O. 1IP3-ASQ-99

Notes and footnotes in Fiqure 3-14
illustrations

Examples

Leader line for illustration Figure 3-15

callouts

........ Delineates WARNING message icure 3-:(,

'' '''tI' Delineates CAUTION message Fiure .- f

Delineates in-text NOTE .i , -.

-46]
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within the brackets,, e.g., [B! or [23). In certain cases the

brackets may be empty. This may occur in prompts to show the

need for input of a selection; e.g.,

FOP BkEAKD)Wl ILL t.....N- INPUT FIGURE NUMBER [ ];

W',Lcn the user makes a so-ct1oc, on the keyboard, the number will

appea Q w _hiLn the Liac.ers o: the prompt to permit the user to

verify its acc 2racv LcCrc c.t.aring the request. Similarly, on

menus and lists empt:y brackets are placed at the top of a column

of iten desionators to show that all designators, unless other-

wise coded, arc selectablE on the keyboard. This eliminates the

necessiuy for placing each menu designator within brackets.

Ficoure- -)3( and 3-7 showed mcrny of the uses of the bracket

vmbot. For other examples, see the format samples in this and

subsc u , . sections.

code, and irdex cd,_es. Letters, numbers, and words

appearinq on the screen which are selectable using the control

unit keyboard will be denoted by brackets ([ ]). When these

appear in the text or in prompts, or as callouts in illus-

trations, the brackets will enclose the code, e.g., [2], [A],

13B], [FORWARD]. The ri!ht-hand bracket will always be followed
e: ther a blank space or normal punctuation. When codes are

used in column format, as in menus and lists, the brackets will

b p1 aced at the top of each, column of selectable codes to

e:-not#- that all cod-5: a.n the column are selectable unless

Sthrwirccoded:. Preerrcd practice is to place the brackets

i: :cedijit(v beneath the column title; e.g., INDEX or KEY.
I [1]::--

i: i:stances whoe spo, - e is problem and the placement of

bi&:aets would requir,_ us f o line which will be blank other-

wise., the, brackets maiy enilos, the column title; e.g., [INDEX]

.- I . '1hi lrUsaci. shor,], be avoided to the extent possible

s.nc', thre are no ke'ys on the control unit with these names.

.. _--::-...

. ........... ...... ~~~~................... .. :. ...... . .. . . , _w ,... ."'__., _,._..._ '-..._ .. ",.
.



b. Key code and index code content. Codes may consist of one -

or more number or letter characters, separately or in combi-

nation. Whenever possible, use an already available code;

e.g., in IPBs use the index number as the index code. When

there are no constraints based on other frame contents, follow

these preferential usage rules:

0 When a column will contain fewer than ten (10) codes, use

single-digit numbers.

* When a column will contain from ten (10) to twenty-six (26)

codes, use single-digit letters.

0 When a column, or multiple columns in the same frame, will

exceed twenty-six (26) codes, use multi-digit numbers.

0 When two (2) different columns are needed on the same

frame (to select different kinds of data from the same line

description), title one column "INDEX" and use number-based

codes. Title the other "KEY" and use letter-based codes.

When a number-based code requires further definition, e.g., if

there are three options for the same index number, use letter

suffixes and/or prefixes: 7A, 7B, 7C or AP3, AP4, AP5.

Suffixes should be used in preference to prefixes. In a column

of letter-based codes, suffix and/or prefix numbers may also be '.''

used.

c. Non-selectable codes. When it is necessary for text or

lists to include codes that are not selectable, but which may

be confused with those that are selectable, the code should be

preceded and followed by asterisks rather than brackets (see

subparagraph 3.8.7.3).
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d. Columns of codes. The width of columns of index codes

and key codes will depend on content. The minimum width in

all cases will bu two (2) character spaces, one for a code

chara'tcr followed by at least one blank space. The maximum

width will normally not exceed six (6) spaces, comprising five "-'%.

(5) alphanumeric characters 2nd one (1) blank space.

e. Column just'ification. When a column of codes is either

all numeric or all alphabetic, the column should be right-hand

justified. When a column of codes contains both numerics and

alphabetics, whether as basic codes or as suffixes, the column

should be justified on the "units" of the numeric codes.

Alphabetic codes and letter suffixes to numeric codes will be

in the column which follows the justification column. In the

event that alpha codes in a mixed column require more than one

character, e.g., AA, AB, the last letter of the alpha code will

be placed in the space following the justification column, with

the code extending to the left. Example: 98
99A ---
99B

100
z

101
AA
BB

'.8,3 Non-Selectable Callout. Double asterisks (* *) are

used1 to designate that a particular callout or reference which

a ppears in the text or illustration is not selectable on the

--.kCyboard. As with the brackets used for indicating that the

callout is selectable, the symbols help to designate, or

. t off, the reference or callout, e.g., *123*, to assist in

"]i tinjuishing between the cailout and other letters or numbers

which may appear on the frame, e.g., values. Asterisk symbols

are shown in Figures 3-6 and 3-7. The code should always be
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used when space permits, and is especially important if the user

could be confused about which callouts are selectable and which

are not. On some complex diagrams and illustrations, where

adding the codes to the callouts would significantly degrade the

quality of the illustration, other methods of clarifying the

issue will be needed.

Two notes are in order regarding the use of asterisks as a

symbol code. The first is that asterisks are sometimes used in

both text and illustrations of paper-based systems to reference

a note or footnote. Since this practice is not intended, or

necessary, in an automated delivery system, and footnote

asterisks are not "paired" with a callout, the use of these

codes should not represent a conflict with other uses. The

second consideration is the style, and size, of the symbol. The

asterisks used in the examples in this document are 5-pointed,

e.g., *. This choice was partly one of convenience, and partly

because a 5-pointed asterisk is more easily resolvable by the

eye than is the 6-pointed asterisk, e.g., * , of the same size.

Some displays, however, may use a 6-pointed asterisk as a

standard character, and some may more economically use 6-pointed
asterisks. In a vector-type display, for instance, a 5-pointed

asterisk requires five vectors to "draw" it, while a 6-pointed r

asterisk requires only three vectors. If it appears that a

6-pointed asterisK should be used, the size of the symbol may

need to be increased in order to enhance discrimination.

3.8.7.4 Change in Text or Illustration. The symbol "#" is used

for a marginal indication that some portion of the data on that

line has been changed, including additions and deletions. The

symbol is placed in the left marginal space, outside of the

defined area or (in multi-column formats) in the space between

columns to the left of the affected entry. Fpecifications for
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preparation of paper-based TOs generally require some indication

(vertical bars, etc.) of the location of the changes on revision

pages, and this symbol serves the same purpose. (Also see

discussion at paragraph 3.8.4 regarding the use of the frame

code for indicating revision status of the frame.)

Change coding requirements have sometimes been challenged on

the grounds that the fact of a change is irrelevant, since USAF

technicians arc required to perform maintenance, etc. in

*m <ccordance with the TO, and not from memory. A technician who

has never performed maintenance with a procedure showing that a

particular passage has bEen changed will derive little benefit

from the information, whether in hard copy or on a video screen.

')n the other hand, technicians who have performed a task

rep-atedly over a period of time may continue to perform it that

* ay .thout realizing that it has been changed if some method of

eriphasizing the change is not used. Change marking also facili-

tates a review of differences when new "change pages" are being

placed in paper TOs.

'T1hf-- value of change marking in an interactive system of the

h iseln n configuration may be both more and less significant

tihan in a paper-based system. Systems which provide for

-D-toitc (as far as the user is concerned) update and cor-

T rection of the data base make it difficult for the user to know
* f, muwch less compare, the changes from the earlier data unless

.rone emphasis is marked. Conversely, automatic update of

technical data may (and should) result in much more frequent and

tmely correction of data, but only the last change will be

* wted on the frame. In addition, while paper-based TOs have

-; .a -nai space to spare, video screens have very little, and

s-no systems may have none in which characters or symbols can be

,.splayed. This would require use of valuable content area, and

turther degrade the presentation of useful and necessary

information.
3-51
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As long as change marking of TOs is required, the method

presented here is recommended as being the simplest and contri-

buting the least amount of distracting clutter on the screen.

Alternate methods such as highlighting changes only on demand

through a keyboard input may be feasible in the future.

3.8.7.5 Prompt and Question Markers. These two codes are

discussed together since the same basic symbol is used for

both: ~J. The marker is placed at the left margin of the

content area and points to a prompt to the user, or a question

which must be answered before the user can obtain the appro-

priate next frame. A question mark is placed in the symbol,e-g., to denote such a question. The symbol preceding !' !...

the related prompt at the bottom of the frame will also include

the question mark. If a user attempts to bypass making a choice

(e.g., YES or NO), the system should either:

* Default to a neutral frame, such as an options list, or

- Present an advisory error message with instructions for

- making a choice.

The question symbol is used only for questions where a choice

must be made, either to instruct the system on which next frame

is needed based on results found during performance of a task

(see Figure 3-6), or to prevent the technician from continuing

*- a maintenance procedure without at least acknowledging the

potential existence of a hazardous condition (see Figure 3-13).

-- Both of these possibilities are further illustrated in the

format samples and guidelines in later sections. In addition,

specialized variations on the use of the prompt/question symbol

are described and illustrated in Section 8.0 in connection with

the discussion of Track 2 LTTAs. When the nature of the prompt

is routine, the question mark is omitted from the prompt symbol,

as shown in Figure 3-7.
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* TO 1C-141A-2-AA 73-10-00 5JG 03598D
0 4-3: INFUT CONDITIONS, CONTINUED.

EQUIPMENT CONDITIONS:

4~~~~~~ ..44 +'4+ +.+. WARNING +++4, ................*

T7iE FOLLOWING EQ0IPMEflT CONDITIONS MUST BE MET BEFOREI

APFEL OM COTINS BENFD SNHUT [YES ORR APPICBL ENGI;
ASSOW Y

Figure 3-13. Example of use of question marker symbols
for hazardous condition verification.

* ,.S. C, Numeral Zeixo. hecharacters representing the letter

* 'e"ani the number "0" (ze.ro)) are frequently so similar, if not

JCierwical, that readers cannot tell the difference. ordinarily,

when the character is in context, there is no problem. Often,

huwevcn , the context is not apparent or does not help. Because

of this it is necessary to be able to discriminate between the

two characters. For p~irposus of standardization, the method for

providini discrirninability should be applied throughout the data

base, not just when the writer believes that confusion might 7
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result. The preferred solution, obviously, is to use characters

with different characteristics that are easily recognizable as ,

the letter or number they represent. The character sets which
are standard for many displays have zeros and Os which are "

different and, with use, become recognized as the number or

letter without confusion. However, when such discrimination is

not readily available, one of the characters should be altered.

The practice followed in these guidelines is to place a slash

mark through the number zero (0) This is the recommended

approach.

3.8.7.7 Notes and Footnotes in Illustrations. The graphics and

legends which make up an illustration cannot always provide a

completely clear representation of configuration or other

characteristics. Common practice is to provide a note, usually

referenced by a number or letter placed in a circle, box, or

triangle. The standard approach used in these samples is the

number and triangle: / Care should be exercised in the use

of notes. In hard-copy illustrations such notes are often used

to reference differences in configuration between various series

-. or models of equipment. In a computer-based system each configu-

*- ration should be represented independently, with appropriate

* identification, as part of the mini-TO concept. Notes should be

reserved for circumstances which cannot be shown graphically,

or to provide a iefeience to related configuration illustrations,

etc. Figure 3-14 provides an example of the use of notes in

• ° drawings and illustrations.

3.8.7.8 Leader Lines for Illustrations. Many variations of

* leader lines to connect a callout to a particular component or

characteristic are used in TO drawings and illustrations. The

preferred practice for automated applications is a single,

straight line with a filled arrowhead: - The use of the

3-A
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arrowhead to point to the component is recommended to aid in

determining where the leader line ends, since this is often

a problem in detailed drawings and may be particularly so in

computer-generated video displays. Leader lines should never

cross, and should ccnsist of a single straight line whenever

possible. Figure 3-15 depicts several examples of the use of

this symbol.

Z..> 1I L j f PL[AI ? IS SHO~uh ON~ -28V POWERP CONIA01 DIAGRAM: [A).

i

Ficure 3-i4. Example of the use of the note symbol in -

illustrations.
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1* TYPICAL

l-, UC *1-iR53)

*61*(RS?)

*61'(RS4)*

S61*(RSB) 
*3 *000

__________ _ 61-(R68) 42 YIA

2N.*2* 'l

[12]

Figzure 3-15. Examples oif the use of leader lines in

illustration callouts.
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3. 8.8 twarnings, Cautions, and Notes

APTO specifications are fairly consistent in requiring special

attention to the manner in which warnings, cautions, and notes

are displayed on the pa.3es of paper-based TOs. Military

Specification MIL-M-38784 provides the basic requirements to

the uxtent thcit tecIhnlc(.-, co~nLt-nt specifications do not provide

sptccific recjuirei!,ents. MIL,--,v-38184A defines these three types

of daita as follows:

0 Warning: An operating or maintenance procedure, practice,

coendition, statement, t.,which, if not strictly observed,

cou d result in i.iury to or death of personnel.

0 j Qati C11: An operatixic or injintenance procedure, practice,

c~I ti on, sta 'te-ment, c te., which, if not strictly observed,

~-xiresi~t in ckima-ie Io, or destruction of, equipment or

sOO - - P, Si r. ~f fe t i vEne ss . .

* Note: An essential operating or maintenance procedure,

condition, or statement, which must be highlighted.

'Th( Specification provides several acceptable methods for

pit~set. liflc warn nis, cautions, and notes, all of which are

intended to draw attention to the statement through high-

i,:htina, character size, page layout, etc.

r''~achfollowed in this baseline program is generally

ri7t rt with the re(-uir-ements of MIL-M-38784, but increases

.~ y s~bcichi'ih licjhtinq and decreases the use of page

c- r ir:s whi ch t ik e upj added frame content space. The

idedc)i cwn~l .:r,! I a 'it of warning, caution, and note

!,tttf(-,c:;'tS IrU il11StrCatUe in Figure 3-16. The symbols selected

Ith,_ bcIrd'Vrs-' fw) each statement type are based on their

* ~~:vd i-laI'c iai ttractinc. attention to the statement,

it ~~o~aivuy 12tthrc>t to the graphic capability and

~- c:-f the AStC
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44+++444444....44444 . WARNING 4....4.4-... 44...............

MAKE CERTAIN THAT ELECTRIC AND HYDRAULIC POWER IS OFF. A POWERED

FAN THAT BREAKS LOOSE WILL CUT OR REMOVE FINGERS.

*'''''''''I ''IIa '''I ''''S' a CAUTION , .

CONNECT A 6 dB PAD (EDISON 800-P3) AND AN INLINE RF FUSE TO THE
RF OUTPUT OF THE SIGNAL GENERATOR. ON LOW LEVEL RF INPUT RECEIVER
TESTS, THE INLINE FUSE MAY HAVE TO BE REMOVED TO ELIMINATE
INSERTION LOSS EFFECTS.

I,. ail , *l li, i lla alm||lanall|sO magma OO~ ma., m Imamlllel II IS I"" "

------------------- ------------ NOTE

UNLESS OTHERWISE SPECIFIED, ALL TESTS ARE TO BE CONDUCTED WITH
THE BW (BANDWIDTH) SWITCH IN THE WB (WIDEBAND) POSITION.

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

* Center the title in the frame, with one blank space before and

after.

* Symbols are to extend from the left-hand margin to the right-
hand margin.

e Indent text one space from the left-hand margin on all lines.

e Single line text which is less than one full line should be
centered.

* Skip one line before the top symbol line and after the bottom,
symbol line which delineate a warning, caution, or note.

Ficure 3-16. Conventions for warnings, cautions, and notes.

-45
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Waininy and caution statements should always precede the

procedural text to which they apply, but follow the header

l.formation. Notes can either precede or follow the text, but

f Ko , gene.rajlv pr-ce-le _t. In all cases, the border and

Ss sin(,ent tex4 shoul'd use the full width of the frame .

c'- tares. Flr r, -)l ' ilustrated placement of a warning

state.- n4- or. a t~ a~~or information. Additional

a ijtcdci.s to .?,-n~~jvrninc- and caution statements are

c_!_scuss,_c1 in paraexr.pi .r. and, for color-capable display

;,, stems, in Subsection 3..Note, however, that these alter-

rates are in addition tr-, not irstead of, the guidance provided

.8.9 Highlightirc4 and Other Coding

v.89.1Gene-ral. ;lIany otiu-r methods of coding are available

U: L , c'nr.]iij on system capability and coding needs. These

1±,cllu$" irve!se vi;de1o, brightness coding, and flashing. These

rutho~;arc not only more easily accomplished with a computer-

%7,e ( display than in paper-based systems, but some are

no :c~ss.ble in a paper-based manual. As is true with the use

cler w''r, these capabilities can be easily misused, or

11,Ct. n usfU! piirposc, if they are not based on a specific

ni- ot appiicd in a consistent manner. For this program

1winsp cific qgu.ikance applies.

-. ~ r~m~zs. 'd..'j.In order for this method of coding

U ru ~et 1-the con~trast between two brightness levels must

L> cnj K to ensuin. detectability by the user. Not more

~~~ J.. (M fl roteirably not more than two) different bright-
Ic be. -nhcstdbeiu-, coding. The higher brightness

..... w ii~'ys e ue~'Jo the element to which the user's

to ;~drawi. 7Although brightness coding is not

wi1 0; 1h 121ir, t sometimes be used effectively for
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0 Highlighting a particular line of text or in a comple.: table

when a cursor is used, to assist the user in locating and

holding his place on a specific item of information.

0 Highlighting a key code or index code and its related data

in response to a keyboard input, to assist the user in

verifying the selection accuracy prior to entering the

request.

0 Highlighting a feedback message, particularly an error

message, to draw the user's attention to it.

* Highlighting warnings, cautions, and notes to further

promote user detection and response.

When brightness coding is used, it should always be accomplished

by increasing the brightness of the coded item rather than by

decreasing the brightness of the remaining data, causing the

latter to become less legible.

3.8.9.3 Flashing. Display coding by means of causing some

portion of the display to flash on and off, or "blink," with

different brightness levels is not recommended for presentations

of the type being considered here with one exception (see

paragraph 3.8.10). Best use of flash coding is for emergency

types of conditions, where the user must take some response

action rapidly ' order to avoid or remedy a hazardous condition.

This type of use could be appropriate for some types of opera-

tional procedures presentations, or in some kinds of test

procedures where automated test equipment (ATE) is linked with

the automated display system, considerations not present with

the baseline system. Flashing should not be used in circum-

stances where the flashing message could remain on the screen

for a period of time, such as while a particular procedural step
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ol task is performed, sincc it then becomes distracting rather

thiri helpful. The Only application for this type of coding in

the rom-,puter-ba~s;-d systerm -s a blinking advisory message as

-~ Ac;cbed in Pa ra~ih 3.8R. 10. If flash coding is otherwise

aced i h-ot,:ld 1-e reorrioly the most urgent warninqs

mU ia.. m 1~rr Hit- l& .. j ilty for canceling the

h1 ai n,. t- th ci i r:e Pmon t n elapsed period of time or by

p1~~v'w the user witn -bi-it of acknowledging the

thrcu-!I. the co~~i.

3P fl A. In-Ve'se Vid -.>ui ni:- by the inverse video tec'.nique

i.c. :y rc-:-ersing the r aIackground-to-content relation-

e <. . trI iilt cmr dicrKc t-, dark on light) is one of the

t e-fectdivc i.Jec( ccoi:'-- tch-niques when used consistently.

:~ct i. t bo'th ' intcand color presentations,

ii the: ThsU se , e different in the two types of

'li ~iieiiesfor this program are to use inverse

onJv fi t~~ t~ai~ir.,orompt message, to draw attention to

*11ci prueA4t while at the same11 tme providing separation between

tfic 1-i- !",t and the reslL of the displayed information. In so

A:,if a ifec-KhYack or advi-Jsory message is displayed after the
...............).., it uoo will be, more detectable than if it appears in the

.>32 anner as the prompt. Ebecause of the costs involved in

e;lr I-ii1aper-hased ratei iais, the samples which are used to

IA'tatoforr:.at charactecristics throughout this document do

4; irw thu- prara-,,pt in inverse video. Figures 3-17 and 3-18

.-- pi ct uh ac- a § this~ coiiJir,(a technique for the frame prompt,

.1 Jar:-o-iir~tand liL,,ht-cn-dark normal presentations,

P ir. .1:2>. visory Messages

.2ttiliner; ot each framne of data are reserved for

o L+k r)e s s a,,2 s n.1 advisory messages. A particular
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frame of data will always have at least one prompt, describing

to the user what needs to be done with respect to the data

displayed, or to suggest probable alternative courses of action.

The convention is to display the prompt in inverse video as

shown in Figures 3-17 and 3-18, with each prompt preceded by a

pointer. Prompts should be concise statements that begin with

what is to be done (or what can be obtained), followed by the

means of accomplishment. A single prompt should, if possible,

be complete on one line. Only one prompt will be needed for I
most frames. As a general rule, frames should not exceed two

prompts, leaving the remaining space for feedback and advisory

messages.

Feedback and advisory messages will only appear on the screen in

response to some action by the user. Feedback messages are a

result of normal interaction with the system, such as providinq

the technician with the meaning of a particular choice he has

made in a logic tree troubleshooting procedure (see Section 8.0)

or reminding the user that the system is in the review mode.

Feedback messages are also the basis for structuring user

interface with the system when the technician selects the user

request mode of operation (see Subsection 3.6). In this case

the feedback message becomes a special prompt for inputting the

user request and disappears from the screen when the request has

been satisfied o canceled. As shown in Figures 3-17 and 3-18,

feedback messages will normally be displayed on the next available
line of the prompt area.

Advisory messages are different from feedback messages only in

meaning. If a user makes an error that is recognizable by

the system (e.g., selecting a key code that is not amonq the

displayed, available choices), requests information that is not

in the data base, or performs similar incorrect interactions, an
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0 T.O. IC-141A-2-A7O 73-10-60 33G 034E7[
* F 4-3: REM OVE FUEL PU'"P FILTER ELEMENT 5

*REMOVE FILTER ASSEMBLY FROM FUEL PUMP:

1. POSITION CONTAINER BELOW FILTER *10 TO CATCH DRAINAGE.
---------------------------------------- NOTE ----------------------------
WIPE ANY FUEL SPILLAGE FROM ENGINE WITH CLOTH OR TOWELS.
------------------------------------------------------------------------

2. CUT SAFETY WIRE AND REMOVE 2 BOLTS *2 AN~D WASHERS.
3. WITHDRAW FILTER ASSEMBLY *1* FROM CAVITY IN FUEL PUMP

*3

* 02* TYPICAL
2 PLACES

PNU UE REQUESI: [MC 73-l0-PP PDj; [EN~TEV].

Figure 3-18. Example of inverse video coding of prompt,
feedback, and advisory messages (normal
dark on light background).
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appropriate advisory message is displayed on the last line of

the pi-ompt area. The advisory message should state what was

done inccrrectly and provide a prompt to assist in correction of

the piobler.. ExamLpics of possible advisory messages include:

1NC'O'JIMCT' CODE INPUT. [CLEAR] AND INPUT AGAIN.

NOT--LAE. FE LP? [LIST OPTIONS].

/ CPWAK , KEY NO- AVAILABLE. [CLEAR] A1D MAKE A SELECTION.

JI"C., missiges will replace any standard prompt or feedback

A.-:i',. )ir t may already be on the last line of the prompt area,

-. wall d sappear when the user presses the ICLEAR] key or

',i.Ath SuLL,,ested corrective action. Advisory messages should

, igicei to obtain maximaum contrast with the prompt and %

,*c,: . ic. 1es iges which may also be displayed. If the prompt

± r..' , viJeo and. a feedback message is present in normal

* dJc, the advisoy message should be in inverse video and

, be j blinkjin message to attract attention. Figure 3-18

,.ciuK:d an example of an advisory message along-with a standard

and a feedback message.

.b. Callouts Between Text and Illustration

* .ry 'rames of data will include text references to equipment

, cor'ponents. When appropriate to the type of data being

S ; s , and the needs of the user, the referenced equipment

an!d coonents should be i]lustrated on the same frame. The

or table) should include a callout number, or letter in

1 ,it cases, which is keyed to the component or equipment shown

'Ah. illustration. Callouts are preferred to the use of

<,;,: a,-,tos in thc illustration. Names, which are sometimes

t,. ,.rec-,.ur i ncreised display space, add clutter to the

Sinforriatioi, anK recuire more visual search if more

*.n~u: er-o :om;,onent is reft,r,,oer. In text the callout w:.ll

:-i',i{ Lcily f-ilow the nats, ',f the item. In tables the callout

3--65
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will usually be in a column which precedes the item name, but

may be in a column which follows the name. The same callout

number or letter will be shown associated with the illustrated

component or equipment.

In both text (or tables) and illustrations the callout will be

symbol-coded according to the convention described in subpara-

graphs 3.8.7.2 and 3.8.7.3 to show whether or not it is selectable

(see Figures 3-6 and 3-7). In the illustration the callout

preferably will be at the end of a leader line, as described in

subparagraph 3.8.7.8, or in some cases placed directly on the
illustrated component.

The sequence of callout numbering will normally be the same

as the order of mention in the text, especially for single-frame

presentations. For data that is presented in a seri, s of frames,

e.g., a Track 3 maintenance procedure, the sequence of numbering

is determined by the order of first mention in the series of

frames and maintained throughout the series. If the series of

frames includes branching paths, the page sequence numbering

convention described in paragraph 3.8.6 is used to determine

the order of first mention.

To the extent feasible without violating these and other

conventions, placement of callouts in the illustration should

te in left-to-right and top-to-bottom order, or in clockwise

order. In the latter case, if space permits and a full surround

of callouts is used, the lowest number should be at the top-left,

increasing in a clockwise direction. In most half-frame illus-

trations, where a full surround is not available, clockwise

numbering should begin in the lower-left corner.
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Although not planned in the baseline system, other methods for ii
associat.ing text references to illustrated equipment are

available and should be considered. One potentially effective

*k.Chnjque is the usc. of highlighting, either active or passive,

which can reduce clutter by eliminating callouts in the illus- ii
tration. With active highlighting, if the technician needs

*irompt ing as to the location of a component referenced in the ..

tCxL, he could press a function key (e.g., IBLINKI) and the

refereiced callout and associated component in the illustration

would blink. In passive highlighting, if a line cursor is in

us' which causes each line of text to be highlighted (as a .

placeholder), the associated components of the illustration can

Lc hi,,hlighted at the same time. Each of these methods has

c , avantages for skills improvement through OJT, but they

t, h have the disadvantage of requiring additional user inputs

*h L°oich the control unit.

5.9 C(-L,)R CODING

3.9.1 Introduction and Background

'iI'c use of color in conjunction with presentation of information

S :s the potential- for greatly enhancing the effectiveness of the

*es untation, regardless of the media by which the information

i.esented. Even though the baseline presentation system

*.si'ma tel for the automated delivery system program is not

* 2 ior-cat able, the increasing availability and comparatively

*2 d1sonable costs for color video systems make it almost

-ivit.Tble that automated presentation of Air Force technical

-a will soon be accomplished "in color." The purpose of this

SosCctiOr is to provide some guidance on such use of color so

.: t !. fresentation will improve performance, not merely be

c- lciful. Unfortunately, this elusive goal is made more

.: icult since color illustrations cannot be used as examples

:. th).s report.
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Although the use of color in information presentation is not

new, there is a surprising lack of criteria based on research

in color and its influence on performance. Military specifi-

cations and standards contain requirements for color coding of

such things as equipment types and labels, placards, etc., but

there is practically no information relative to the use of

color in military procedures, and none that specifically applies

to the presentation of such procedures via an interactive system.

In general, military manuals do not use color at all, the -

exceptions being the use of shades of blue in the FOMM manuals,

and the use of red for highlighting in some of the Army's SPA

manuals. Neither system requires the use of color. A review

(Ref. 8) of the literature for identification of research-based
color-coding principles for CRT displays was only partly

successful, since most of the limited research was performed

using other media (i.e., CRT presentation was not a consideration).

Nevertheless, some guidance can be provided based on the findings

of the limited CRT color-coding research and by extension of the

paper-based findings until more complete research-based criteria

become available.

The findings of the limited literature review (Ref. 8) provide

a basis for defining some guidelines for CRT color presentations,

but they should be recognized as preliminary pending performance

of directly applicdble studies. The review and the findings

dealt with the use of color for coding purposes; the aesthetic

aspects of color were not specifically treated.

The literature review identified three color-coding uses which

have strong support: (1) color coding can speed search tasks,

(2) color coding can speed count tasks, and (3) highlighting

can be an effective color-coding technique. The use of color

also has some drawbacks: (1) increases in symbol size required
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to maintain legibility, (2) additional cost of color monitors,

(3) increased computer and software requirements, and (4) addi-

tional format considerations so that color-weak or color-blind,...

individuals can use the system.

One other significant conclusion is that color seems to impart
qualities that other codes do not, and researchers have not yet

determined what that unique color quality is. The reason for

tht strong user preference, attention-getting, and memory

properties of color are not well understood.

3.9.2 Color Selection and Coding Principles

The ,isc of color as a coding medium offers a valuable means of

providing unambiguous, -asily discriminable information to the

viewer. Among other applications, color coding can aid in the

,ter.:eption of warning signals, the identification of functional

relationships, and the association of displays with related

controls. When used in a coding system, color should always be

redundant with some other cue. The information provided by a L.

particular color should also be indicated in some other form;

e.g., location, orientation, alpha-numerics, scale indications.

Color can be particularly useful as a means for organizing

.:f.ormation and is especially effective as a means for coding

.(w o robability or very important events.

The benefits of color coding can be realized only if color is

-It used indiscriminately. Excessive use may, in fact, provide
,nterference to effective performance. The same qualities which

• ;-ake color useful for coding can, if overused or inconsistently

:-iplied, result in unintended confusion and distraction. As

* CIcrs are used more freauently and as the number of different

ciors used for coding increases, the attention-getting value

3-69

• LA. .

- - - - - - - - . .- -. .--.



of each color diminishes. Similarly, when a particular color

has multiple meanings, it both loses its attention-getting

quality and may lead to confusion or error.

All coding schemes must be learned. Learning of a color code

can be facilitated by keeping the code simple and by taking

advantage of common usage in everyday life. Complex or poorly

designed coding systems will detract from, rather than enhance,

performance. The following specific guidelines should be

considered.

3.9.2.1 Redundancy. In all applications of color coding, color

should provide redundant information. That is, the pertinent

information should be available from some other cue in addition

to color.

3.9.2.2 Number of Colors. The number of colors used for coding

should be kept to the minimum needed for providing sufficient

information and should not exceed 11. When used in close associ- I
ation, a lower number is preferred.

3.9.2.3 Meaning of Colors. The meaning, if any, attached to

a particular color should be narrowly defined. When appropriate

to context, red, green, and amber (yellow) should be reserved

for the following uses:

" Red: Unsafe, danger, immediate action required.

" Green: Safe, no action required.

* Amber (yellow): Hazard (potentially unsafe); caution,

attention required.

3.9.2.4 Consistency of Meaning. The meaning, if any, assigned

to particular colors should be consistent across all applications.
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3.9.2.5 Principles of Color Selection. The primary principle

that should be applied in selecting colors for coding purposes

which do not have the immediate safety implications of red,

green, and amber is to ensure that each color is recognized as

difterent from any other. Table 3-11 lists 22 colors of maximum

contryast. Each successive color has been selected so that it

will contrast maximnally with the color just preceding it and

satisfactorily with earlier colors in the list. The first

9 colors have been selected so as to yield satisfactory contrast

for red-green-deficient as well as color-normal viewers. The

remaining 13 colors are useful only for color-normal viewers.

Table 3-11

Twenty-Two Colors of Maximum Contrast%
(Ref. 13)

Color Serial General ISCC-NBS ISCC-N US Munhell rmnotation of
color.

or selection color cantroid name ISCC.NBS Centroid
number namI'e number (abbreviation) Color

1 while 263 wite 2.51S 9.5M.2

2 black 267 black N 0.8,
3 yellow 82 w.Y 3.3Y 8.0/14.3

4 purple 219 $.P SI5P 4.319.2
5 orange 48 v.0 4.11YR 6.5115.0
6 light blue ISO V.1.8 2.7P8 7.9f6.0
7 red 11 v.R BOAR 3.9115.4

8 buff 90 gy.V 4.4V 7.213.8
9 gray 265 mied. Gy 3.3GY S.4/0.1

10 green 139 v.G 3.213 4.9/11.1
11 purplish pink 247 a.pPk 5.6RP 6.819.0
12 blue 178 8.8 2.9P8 4.1110.4
13 yellowish Pink 26 &.yPk S.AR 7.0/9.5
14 violet 207 S.V 0.2P 3.7/10.1
Is orange yellow 66 vOCY B.6VA 7.3/15.2
16 purplish red 255 a~pR 7.3RP 4.4111.4
17 greenish yellow 97 v.gy 9.1y 8.2)12.0
is reddish brown 40 s.r~r 0.3YR 3.119.9
19 yellow green 115 vYG B.4GY 6.8/111.2
20 yellowish brown 7S deep ylr 1SYR 3.1f5.0
21 reddish orange 34 v.rO 9.SR 5.4/14.5
22 olive green 126 d.OIG B.OGY 2.2/3.6
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In addition, colors selected for coding should contrast well

with the background on which they appear. Ambient lighting and

method of generation of color coding will influence the apparent

color of the coded element. Each color selected for coding

should be evaluated on the type of CRT on which it will be

used, not from hard-copy or surface colors.

3.9.2.6 Use of Color. The many hues (colors) and saturations

(liahtness and darkness) available in CRT displays are virtually

limitless. Care must be taken to select the best colors and to

specify their use such that they will be consistent with each

other. Table 3-12 provides general guidelines for color

selection.

Table 3-12

General Characteristics of Colors

Used in CRT Displays (Ref. 13)

Rfd-Goud attention-getting color Associated with danger.

Yellow (amber)- Good attention gettling color- Associated with
caution.

Gver-A non-eatention-getting color; easy on the eyes. Associated
with satisfactory conditions.

Blck-Normally used as the background color, i.e.. the Color Of
blank character spaces. Also used as the action character when
reverse field coding is employed.

White-A non-atsent ion.geting color. It should be used for standard
alphanumeric text or tables where the information is contained in

h i. .OCt ,., --,'. he color. Might also be used for labels. coor-
dinate axes. dividing lines, demarcation brackets, etc.

Cyan (light blue)-(Same as white)-Might be used in conlunction
with white to provide some amount of noncritical discrimination
(e.g.. use cyan for tabular column headings and demarcation lines.
use white for alphanumeric data).

Blue (dark)-Poor contrais with dark background. Not recom-
mended for attention-getting purposes or for information-be.ring
data. Use for labels and other edvisory type meesages.

Mapnte-A harsh color to the eye. Should be used sering ly. end
or atention.getting purposes.

pOrange-Good attention-get ing color. Care must be taken that hue
is selected to be readily differentiable from red. yellow. and wte
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3.9. 2.7 Red-Green Combinationis. Whenever possible, red and

crcen colors should not be used in combination. Use of red

syn bols/characters on a green background should especially be

avoIded.

3.9.3 Avplication of Color-Coding Principles

This sectio:i applies some, it not all, of the color-coding

principles and guidelines dscussed above to the formats

!eveloued for the baseline automated system. The intent here is

not to dictate which specific colors should be used for which

lurposes, but merely to focus on some acceptable methods for

makin-i effective use of color for presentation of maintenance

iT.for-,ation on CRTs.

.9.3.1 Assumptions. Development of the guidance which follows

s based on the following assumptions:

a. The CRT screen will have a dark (gray) background if back-

grcund color is not introduced.

b. The control device may have the capability for controlling

line-by-line "place-holding" through cursor movement, a

capability which is not now planned.

'. litary specification requirements directing the use of

ri for warnings, hazardous situations, and similar emergency

type messages will apply.

1.9.3.2 Principles Applied. The color-coding principles that

h)'u be.cn applied in the guidance and examples which follow
include: -.-

A. Une high-contrast colors (including white on a dark back-

Sground) to draw attention to the elements of the instruction.

b. Ise relatively low-contrast colors for relatively non-

important content.
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c. Use color consistently in a series of presentations.

d. Use color to provide association between related elements

of the frame contents.

e. Use as few different colors as possible in a single presen-

tation, with seven as a maximum.

3.9.3.3 Guidance and Examples. Figure 3-19 illustrates, at

much reduced scale, an example of a troubleshooting frame with

light characters on a dark background. What this subparagraph

will attempt to show, in black and white, is how up to seven

colors can be used effectively for enhancement of the presen-

tation and, it it hoped, of performance.

The colors which are used are light blue (cyan), white, red,

orange, yellow, light green, and purple. With the screen back-

around used, each gives fair contrast although some are

obviously better in this regard than others. Cyan is used as

the standard color of non-coded frame contents since it has

relatively low contrast and little or no attention-getting

value. Figure 3-20 illustrates, by masking the cyan-colored

contents, the data on the frame which are color coded. The

arrows between number callouts and illustration are in the non-

coded color cyan to avoid color-coding elements of the illustration

which have no equivalent element in the text. In trials where

arrows carried the color code, there was some sense of it being

a distraction rather than an aid to detection.

Using the same masking technique, Figure 3-21 highlights the

use of the color red for the warning message and the associatd

step of the procedure. When shown as white on dark, the warnr.:"

message and the procedural step stand out clearly. However, th,

color red has relatively low contrast against a dark backarounr.,.

To compensate, the warning message and the associated procedural

step are color coded (red) in inverse video as is hiqhliqhtej i.

the example.
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Color can be used equally effectively to associate key elements

of the procedural text with the appropriate portion of an illus-

tration. In the following examples, each of the remaining colors

was used to associate a term in the text with one of the

components in the illustration.

To aid detection, the colors with highest background contrast

- were used for the smallest illustrated components. The color

* white was used for coding of the "bolts," as shown in Figure 3-22.

Assignment of the remaining colors is depicted in Figure 3-23.

* . Note that in those instances where a particular component is

- named in more than one step the same color code is used.
ii Similarly, in a series of frames on the same subject every

effort should be made to use the same color for a particular

-. component that is coded in each frame of the series of presen-

tations. This will not always be possible in procedures which

include many different components, but every effort should be

* made to preclude the color code for a particular component from

changing in sequential frames of data unless there is a reason

for it.

Even though color coding is used, numbered callouts are still

used in the text and illustration to provide a means of associ-

*ation even if the color generator(s) should fail or if the user

is color blind or color weak. To provided added search redundancy,

- the numbered callout is color coded the same as the component with -"-

which it is associated. -

* On systems which have the capability for toggling a cursor up and

down the frame to "mark" the particular step in which the user

is involved, the same approach as already described can be used

*" with some modifications. Cursor movement could be used to
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activate the color codes on each line (and the associated

components in the illustration) with all other data in the

passive (cyan) color. This method can also be used with inverse

color codina if appropriate.

The preceding discussion, guidance, and examples have been based

on an assumed lark (gray) background. The same principles apply

if the background is light, although specific applications and

color selections may vary. In addition, and quite commonly on

color CRTs, the background itself may be colored, either because

it is the normal background for the display or because someone

decides that a colored background is more impressive or attractive.

Two cautions are in order:

a. Background color can have significant influence on the

choice and application of colors used for coding purposes.

Red and green, for example, should not be superimposed since

this sometimes results in perceived color reversals.

b. Background colors should not be changed indiscriminately, as

is often done in briefing types of presentations. If back-

ground color changes, it should signify an important difference

in the nature of the information being displayed (e.g., pro-

cedural data versus pool data; or maintenance procedures

versus troubleshooting procedures).

3.10 PRINT CAPABILITIES

The baseline system has very limited provisions for allowing the

usCr to obtain paper copy of data displayed by the system. In

'act, it was an initial system requirement that the automated

diliverv system obviate the need for any paper-based TO or

related! materials. Although this requirement was deleted during

Lhe course of the project, the system concept (including format
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characteristics) has continued to place little dependence on the

availability of supporting printed material, or on the capability 4

for obtaining a display printout. .

It was recognized, however, that some information in the data

base will have increased value to a technician if it is

transportable, that is, if it can be used when the technician

is out of view of the display device. For example, input

conditions frames will list equipment, materials, and supplies

that may be needed for performing a maintenance task. If the

technician must go elsewhere to obtain such items, having a

printout of the list will remove the need to make a handwritten

copy or rely on memory.

Whether, and how extensive, a print capability should be

*= provided is a decision that should be based on the anticipated

needs of the user. In general, printout capabilities should be

strictly limited. Otherwise, because of resistance to change

factors, some technicians may p-int everything in order to have

their own paper-based TO. In addition to defeating the purpose

of the system, this would remove TO data from AFTO system .'.'-

controls. It would also increase the likelihood of erroneous or

obsolete procedures being followed since corrections and changes

would not be incorporated automatically.

If only certain data are to be made available in printout form,

such data should not be on the same frame with data which should

not be printed, and the prompt should provide appropriate

instructions; e.g., ..-

FOR PRINT OF THIS LIST: INPUT KEY CODE A]; [ENTER].

For more complete illustrations, see the input conditions examples

in Sections 7.0 and 8.0.
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If certain task sequences are to be made available in printout

form, instructions for obtaining print copy should be included

in the input conditions frame for the task. This might be

appropriate in cases where equipment cannot be introduced to the

site where maintenance is to be performed.

If printouts are to be generally unconstrained, the control unit

keyboard should have a [PRINT] function key.
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SECTION 4.0

DATA BASE ACCESS, FRONT MATTER,
AND COMMON FORMATS

4.] SCOPE

This section discusses the logic inherent in the system to aid

,isk_1rs to gain initial access to particular data, the introductory

frames which are accessed in the standard mode of operation, and

the forriats which are relatively common in all parts of the data

baise.

4.2 ACC2SS PATHS

I.s with any TO, the user must first locate the correct "manual"

hafore the data inside are of any use. Access to the data base

:s based on a specified loaic which first ensures that the

technician understands the automated delivery system and that

he/she has been authorized to perform maintenance using the
sy,,stem, or otherwise has need to enter the data hase. The

,ztandard access path then follows a process of assisting the user

in defining needs, progressively narrowing the choices until the

i,_sired information is obtained. After gaining initial system

c ccess, experienced users can, if desired, bypass any portion of

tiis "front matter" by going directly to the data they want in

t user request mode. The essential steps in the access path

re Oepicted in Figure 4-1.

1.2.) Start-Up

:Iire are two phases involved in system activation. The first

3t.e , not shown in Figure 4-1, is to power-up the system as a
o.-nolc. This step will normally be accomplished by the shift

.up¢,rvisor, senior NCO, or other responsible authority, and is

4-1
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(START)

-VAMIS"3 TITLE FRAME

ANDAR LOER IE NO0TE I I

AUTHRIZAION]INSTRUCTIONS

LIST OF
T.03

$EE NOTE 21

I USER m [LIST

TITLE
FRAME OF

T.0 OPTIONS

[FORWARD L LS

IN
DATA WAE

MIINI TO0
SEL.E CT ION
FRAME OIF
APPLICABLE

WARNING(Si
FR AMEIS i
IF REQUIRED LEGENE

4 OTION
[FORWARD] P FUNCTION KEYS

O ALPNA~iIJER#C CELECTION)
0 ALP ~AUMERIC (LUBEP *EOUEST MOOC,

.~TO FIRST FRIAME If PART Of SEOUEIICE

SGENERAL 4 TO EFECITiC FRAME WITIIIPI 5EOuE'IC(
TABLEr OF
CONTE NTS.
FOR T.o

SECTION
TABLE OF
CONTENTS

lELECTED
DATA

NOTE I FULL ACCESS TO THIS PART OF THE DATA SASE IS AVAILABLE
WITHOJT INPUYTTING USER AUTHORIZATION CODE, SEE SECTION 9 0.

NOTE 2 USER REOUFS7 MODE AND OPTIONS LISTS ARE
ALWAYS AVAILABLE AFTFR UOSER SIGNS ON WITH VALID
AUTHORIZATION CODE

Figure 4-1. Access paths for entering the VAMIS data basu.
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performed at the computer. It does not involve use of the con-

trol unit except as may be appropriate for testing. The second

pha- is to activate the control/display interface. This is

.i > ,i: e6by pressing the (START] key on the control unit.

(If the interactive system in use is a portable, self-contained

*sAtem, both activation steps are included in the START function.)

The initial presentation on the display, an example of which is

soIown in Figure 4-2, identifies the system, a necessary step for

first-time users, and provides guidance for entering the data

bas. (The name "VAIMIS" which is shown in Figure 4-2 is for

illustrative purposes only; i.e., that a name should be given

to the system with which users can identify.) The brief expla-

nation providel on this frame, dealing with the experimental

nat-ure of the system, will change when the automated system

(a,-.",_ves operational status.

The initial frame provides instructions, in the expanded prompt

area, for both authorized users and other personnel. Users who

follow the first prompt are "signing on" the system, as discussed

in paragraph 4.2.2. The prompt for other personnel is somewhat

more detailed since such personnel may be totally unfamiliar with

tihe system. Compliance with the prompt, pressing [FORWARD],

takes the user to the non-TO portion of the data base where an

explanation of the system and user guidance is provided. This

as+poct of thc system is described in more detail in Section 9.0.

4.2.2 Signing On

rl<;ers who follow the first promp.. on the system title frame

(Figure 4-2) will use the Input portion of the control unit

to ent e . their assigned authorization, or access, code. For a

paiticular system the authorization code can be a simple password

or a complex string of alphanumeric characters known only to the

LTiividual user, the responsible authority for the facility, and

4-3
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the computer. The baseline approach used here is to use the

individual's service number/social security number (SSN) as the

content of the authorization code. The response of the prompt

to the user's inpit then would be:

AUTHORIZED USERS: INPUT AUTHORIZATION CODE
[### ## ####]; [ENTER].

The computer compares the entered code with the list of codes

for authorized users and, if acceptable, logs the individual onto

the system. If the code is not valid, an appropriate advisory

message is displayed and the individual is denied access to the

data base.

C VAMIS 6AA 99 1B

0 A VERSATILE A,70'iATED MAINTENANCE INFORtiA1ION SXSTEM

THIS IS AN EXPERIMENTAL SYSTEM FOR PRESENTING CERTAIN TYPES
OF MAINTENANCE PROCEDURES AND RELATED INFORMATION. SOME
PERSONNEL HAVE BEEN AUTHORIZED TO USE THE SYSTEM FOR THE
CONDUCT OF MAINTENANCE INSTEAD OF USING THE OFFICIAL AIR
FORCE TECHNICAL ORDER. THESE PERSONNEL HAVE BEEN ISSUED AI USER ACCESS CODE AND HAVE BEEN INSTRUCTED IN THE OPERATION

$OF THIS COMPUTER-BASED TECHNICAL ORDER.

IAUTHORIZED USERS: INPUT AUTHORIZATION CODE [ [; ENTER].

O'ALL OTHER INTERESTED PERSONNEL: PRESS THE KEY ON THE
0 CONTROL UNIT LABELLED "FORWARD".

Figure 4-2. Example of VAMIS title frame arnd access
instructions.

4--;
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The, siqninq-on process also accomplishes several other actions

handled by the computer based on its programming. If any limi-

tations on data base access have been placed on the particular

u,;cr, e.q., only authorized to perform maintenance on certain

;,s ',, or riot dllowed access to specified levels of classified

* .L :.;dton, the computer will scale the available data base

c-rdincqiv. The computer is instructed to provide the data

at the level of detail specified for the individual user by a

2,(,rvlsor, or according to some other criterion such as AFSC/

skill level. Users who automatically are presented technical

.nformation at less than the most detailed level (Track 3) will

be able to obtain a more detailed presentation through use of the

,Ftions list (see Figure 4-9). They will not, however, be able

obtain less detailed presentations than they are authorized

Snt i the computer has been so instructed by the responsible

'.!ividual. This will normally occur when the user has demon-

S:;'.raitcd sufficiunt proficiency in performance at the assigned

Lovel of detail. it may also be appropriate to authorize

iit,*r(ent levels of detail for different TOs, and to authorize

7.m orary presentations at less detailed levels for purposes of

.aX 'CVIsod OJT.

t .at once a user has signed on, the system will assume

.. t-hu same individual is the user until he/she signs off -

* .. : sssinc, [STOPI on the control unit) . In order to prevent

horzed use of an unattended system that was left running,

w,-ii as inappropriate use by an authorized user, it is

",,:1Cflded that several other security provisions be programmed

*. : system:

7. :!'jck that will shut down the system automatically if no

:- t .ol inpi.ts have been made during a specified period of

C . :. , 30 minutes.
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0 A system-generated request to confirm the user's authur-

ization code if data not directly related to that which

has been in use are requested, in either the standard mode

or user request mode of operation. Decision criteria such

as the user's AFSC can be applied for this purpose.

4.2.3 Entering the Data Base

When an authorized user has correctly entered his/her code,

and the system accepts it, the user is presented with the

initial frame of information to assist entering the data base.

As mentioned above, and illustrated in Figure 4-1, the user '1
can access the information in either the standard mode or, if

sufficiently knowledgeable of both the system and the data

needed, in the user request mode of operation. Obtaining data

in the user request mode, regardless of where the user is in.4

the data base, is described in paragraph 3.6.4. Initial data

base access in the user request mode is also discussed in

Subsection 4.4.

4.3 STANDARD MODE ACCESS

Access to contents in the standard mode is based on selection

from a series of menu-like tables of contents and specialized

selection frames that progressively narrow the choices until

the technician reaches the particular data needed. As in paper-

based TOs, some required "front matter" frames are included in

the sequence to ensure that the user is made aware of important

information. With such frames the user acknowledges the pre-

sentation of the information by use of the [FORWARD] key (rather

than by menu selection) to obtain the next frame. Since these

menus and other front matter frames contain no procedural data

for performing maintenance, they are, technically, pool data.
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However, since they are necessary for gaining access to proce-

dural data as well as pool data, they are formatted in accordance

with the viewing distance criteria of procedural data.

4. 1.1 TO Selection Frame(s)

Assumin ; th&t the system contains more than one TO in the data

bjse, the first task of the technician is to select the parti-

cular TO needed. If the system is dedicated to a single TO,

til:; frame is not needed. "onversely, if the system is part of a

iar;e, central shop systeri, there may be many individual TOs in

th, data base, requiring multiple frames for making the selection.

(Il :s in these instance-; where the user request mode of access,

. hown in th,. acce ss; ah of Figure 4-1, may be quicker than

menu selection.) }' 4-; illustrates an example of a typical

'0 s.-lection Mnrli, c:[ ' t,- n one frame. Listed TOS should be

in ncmrical seue,. b,' nimber. If listings will be lengthy,

u.q. , for centii.I s vt'.s, the user should have the alternative

of s,1ecting flon tLical menu or index which presents the TOs

alphabetically by eqiuipment name, etc. Whichever method is used,

selection of tie key code associated with a listed TO obtains

thet title frame for that TO.

4. ".2 TI) Title Frame

h, TO title frame, an example of which is shown in Figure 4-4,

h tht same purpose and use as in paper-based manuals. It

iC,)o\1tes; full identification of The TO which follows, including

-_ .hccurrency of the contents, allowing the user to confirm that

is the TO wanted. Assuming that it is, the user presses
VeP}WA)] t, obtain the next frame, the nature of which depends

The TO content. If it is not the desired TO, the user can

:, turn to thit (first) selection menu frame by pressing [REPEAT

'. ... ..N] , oi by pressing [LIST OPTIONS] and selecting the TO

,,:ti')n frame from the options list.

4-7 -
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# VAMIS 6AA 99002D

TECHNICAL ORDERS AVAILABLE FROM VAMIS: -S

KEY T.O. NUMBER TITLE

0 A 1IB29-3-25-2-AA AIRCRAFT BOMB EJECTOR RACK ASSEMBLY
MAU-12 FIELD MAINTENANCE AND
ILLUSTRATED PARTS BREAKDOWN.

0 B 12R2-2ARC164-2-AA RADIO SET AN/ARC-164(V) INTERMEDIATE
MAINTENANCE INSTRUCTIONS WITH
ILLUSTRATED PARTS BREAKDOWN. S.

0 ~FOR T.O. NEEDED: INPUT KEY CODE [ .(ENTER].

Figure 4-3. Example of list of Technical Orders in the .

VAMIS data base.

4.3.3 Other Front Matter

The next type of material to be presented in the accessing

process depends primarily on To content, as is illustrated in

Figure 4-1. Possibilities discussed here, in the order of their

presentation if used, are the model/series ("mini-TO") selection

menu, warning frames, and general table of contents. Examples

of some other formats that are typically included as front

matter in paper TOs are presented in Section 5.0.
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, TO 12R2-2ARCI64-2-AA 23-20-00 6G0 06001E

TECHNICAL MANUAL

INTERMEDIATE MAINTENANCE INSTRUCTIONS , '- '

RADIO SET AN/ARC-164(V)

6IOTECHNOLOGY. INC.
CONTRACT F33615-82-C-0006

THIS TO CONTAINS TOPS C1OI DATED 23 MAY 1977,
TOPS C102 DATED 23 JANUARY 1978,
TOPS C103 DATED 25 MAY 1978. AND
TOPS C104 DATED 16 FEBRUARY 1979.

PREPARED UNCER AUIHORITY OF THE SECRETARY OF THE AIR FORCE

30 JUNE 1981
LAST CHANGE DATE: 30 NOVE1MBER 1981

WHEN YOU ARE READY FOR THE NEXT FRAME:[FORWARD].
IF YOU NEED HELP:[LIST OPTIONS].

Figure 4-4. Example of VAMIS Technical Order title frame.

4.3.3.1 Model/Series Selection Menu. This format, an example

of which is depicted in Figure 4-5, represents one of the more

significant contributions which can be made by an automated

delivery system. One of the serious problems that occurs in

paper-based TOs is that after a hardware system has been fielded,

the modification and improvement cycle generally begins. The

result is that after a few years more than one version of the

system exists, each of which must be accurately reflected in

the TO. If the differences are extensive, separate TOs may be

4-9
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prepared for each model or series. Less extensive differences
are likely to be reflected in a single TO with separate
descriptions, procedures, and/or illustrations provided where
differences exist for each of the models or series of equipment.

STO 11B29-3-25-?-AA 941-s6GD 000058
MAU-12 MODEL/SERIES SELECTION MENU

*THIS T.D. HAS INFORMATION FOR MORE THAN ONE TYPE OF MAU-12
EQUIPMENT. SELECTION OF THE TYPE OF SPECIFIC INTEREST IS
NECESSARY AND WILL SIMPLIFY YOUR TASK.

KEY USAF TYPE PART NUMBER NSN

1 MAU-12A/A 63JI4360 1095-00-017-8902
2 MAU-12B/A 64J)3210 1095-00-758-8774
3 MAU-12C/A 69JI3060-1 1095-00-401-2664
4 MAU-12C/A 69JI3060-3 1095-00-025-5657
5 MAU-12C/A 69JI3060-5 1095-00-166-4286

INPUT APPRO PRIATE KEY CODE: ( ; ENTER].

Figure 4-5. Example of VAMIS model/series selection
menu frame.

* The philosophy is to provide a front-end method of selectinq

the particular model or series of equipment which is of interest,

* and letting the computer assemble a "mini-TO" which contains the

* applicable information. Some data in the mini-To will be common

4-10



to all models/series, some will be common to several but not

all, and some will be specific to a particular model. In some

instances it may be more appropriate for the model/series

s-lection menu to come after the general TOC in the access path;

e.i., when differences are at a level low enough that neither

the warnirni frimes nor TO ' is affected.

Use of this apprroach )as both siqnificant advantages and impor-

-ant costs. During data preparation it will be necessary for the

preparing activity to designate the model/series applicability

of all of the da a which is prepared, whether unique to a series

c- comron to more than one series, and the applicability to each

new frame, or revised frame, of data. Computer programming must

be s'ch that every applicable frame Is assembled in the correct

5. ~uence, with no omissions and no inappropriate inclusions.

T} advantages are bo Ui to the user and to the data preparers.

orc . a mini-TO is assembled, there will be many fewer requirements

for making a selection of the applicable model/series during the

jerformanc,! of a maintenance action, although this will still

c-cur "or parts differences below the model/series level.

4.1.3.2 Warning(s) Frames. These frames contain the general

warnin(j that applies to the system as a whole, or to the model/

t,.ries selected. Requirements for such warnings and the content

tc be inct iitj w u ti , sani, as for paper-based TOs. Construction

of the warnings (and cautions, if applicable) should follow the

same guidelines specified for in-text warnings and caution

iessages in paragraph 3.8.8.

4.3.3.3 Table of Contents (TOC). The standard mode of access

and use depends heavily on the selection of the specific data of

interest from table of contents menus. Figure 4-6 provides an

example of a general table of contents frame from which the user

4-11
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will select the type of data he/she wants to access from the

overall TO (or mini-TO). Figure 4-7 illustrates an example of a

more specific table of contents, covering one particular part of

the data base. Selection from a TOC at this level of specificity

will normally yield the initial frame of the data wanted by the

user.

r~~ -!i

F TO l1B29-3-25-2-AA 94-10-0 6GD 00006B
MAU-12A/A GENERAL TABLE OF CONTENTS

KEY TITLE

A INTRODUCTION
B DESCRIPTION AND LEADING PARTICULARS
C PREPARATION FOR MAINTENANCE
D THEORY OF OPERATION
E FIELD MAINTENANCE INSTRUCTIONS

F OVERHAUL INSTRUCTIONS
G DIFFERENCE DATA SHEETS
11 ILLUSTRATED PARTS BREAKDOWN
I FUNCTION DIAGRAMS

I INPUT APPROPRIATE KEY CODE: [ ]. [ENTER].

Fiuure 4-6. Example of VAMIS nencral taole of contents
(TOC) frame.

4-12
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# TO IC-141A-2-AA 73-00-00 6JG 07896D
C-141A POWER PLANT: 4. ENGINE FUEL SYSTEM MAINTENANCE
TABLE OF CON~TENTS 2
TASK DESCRIPTION

1 I FUEL SHUTOFF DURING MAINTENANCE.
2 FUEL PUMP - REMOVE & INSTALL.
3 FUEL PUMP FILTER ELEMENT - REMOVE & INSTALL.
4 FUEL CONTROL UNIT - REMOVE & INSTALL.
5 FUEL CONTROL FILTER ELEMENT - REMOVE A INSTALL.

. ,' '

6 FUEL DEICER FILTER AIR VALVE & ACTUATOR - REMOVE & INST.
7 FULiL PUMP DIFFEPENTIAL PRESSURE SWITCH - REMOVE A INST.
8 FUEL FLOW TRANSMITTER - REMOVE & INSTALL.
9 FUEL I NLET PRESSURE SITCH - RE'IOVE & INSTALL.

FUEL DEICER FILTER ELEENT - REMOVE & INSTALL. _Z%,

11 FUEL SHUTOFF ACTUATOR - REMOVE & INSTALL. -

SFOR DATA NEEDED: INPUT TASK NUMBER[ );EENTERI.

Fiaure 4-7. Example of VAMIS procedures table of contonts
(TOC) frame.

The number of frames in between the general TOG and the specific

PO-C represented by these two examples depends primarily on the

overall size of the TO and the type of information sought by the

iscr. There may be several sectional title frames for specific

parts of the data base, such as the Illustrated Parts Breakdown

(TP) and some intermediate-level TOGs. Each title frame and TOC

should be prepared to the viewing distance criteria for the data

encorrpassed by it.
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Construction of TOCs for greatest user efficiency is discussed in

paragraph 4.5.1.

4.4 USER REQUEST MODE ACCESS

As was depicted in Figure 4-1, once the user has signed on the
system, any part of the data base to which the user is author-
ized access can be entered in the user request mode. For the

knowledgeable technician this can be a much more efficient path

than entering via the standard mode. It is not necessary that

the technician know the exact frame of data needed and what code

combination is necessary to obtain it. Just knowing certain

identifiers and how to interact with the system in the user

request mode can produce significant shortcuts.
V.

Figure 4-8 illustrates one way that a technician might access
information in the user request mode, starting with the initial - -

sign-on to the system. Definitions of the input/output quali-

fiers were presented in Table 3-7. Combinations of acceptable

qualifiers and content identifiers were presented in Table 3-5.

The rule of thumb for the user request mode is that the system

will provide the data requested (assuming they are available)

even if they are not what the user expected or wanted. Thus, the

burden is on the user to know what to request and how to request

it. A second condition of user request mode interaction is that
pressing [USER REQUEST] is necessary before each request since

the system reverts to the standard mode as soon as the frame of

data resulting from the request is displayed. One exception to

both of these norms is apparent in Figure 4-8: If the data

requested by the user must first be identified according to

model/series, the applicable model/series selection menu (see

Figure 4-5) is inserted in the sequence by the system. When

4"



SYSTEM -ON- MODE PROMPTS INOTE 2)

STARTI

VAMIS SM AUTHORIZED USERS:

FRAME INPUT AUTHORIZATION CODE.(I (ENTER]

m.O.
C LISTS OF 

SM1 INPUT KEY CODE FOR T.O. NEEDED: IJ, [ENTER).

LREQUES]T URM INPUT USER REQUEST: [ 1; [ENTER].

ITO 11829 3 25-2-AA)

[ENTER)

TITLE SM FOR NEXT FRAME: [FORWARD).

OF T.O.

LR TES URM INPUT USER REQUEST: 1 1; [ENTER].

[MC 94-10-00 FlI]
[ENTER)

S DLSEE (NTE1 URM INPUT APPROPRIATE KEY CODE: [ .(ENTER).
MENU

[A) !ENTER) OTO

FAULTISOL.TO FIRST FRAME IF PART OF SEQUENCE

EIPMN SMOR TO SPECIFIC FRAME WITHN~t SEQUENCE

NOTES
1 THIIS FRAME IS INSERTED IN SEQUENCE ONLY IF A MODELISERIES SELECTION MUST BE MADE

IN ORDER TO PROVIDE THE CORRECT PROCEDURE.

*2 THE SM OR URM PROMPT ON THE ASSOCIATED FRAME OF DATA.

Figure 4-8. Representative data access path in user request mode.
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the technician makes a selection from the menu, the interrupted

user request is then completed without re-input of the request.

4.5 COMMON FORMATS

Formats in the automated delivery system have many common char-

acteristics. At the sub-format level, the codes and conventions

discussed in Subsection 3.8 are used in all types of data. In

procedural data, i.e., maintenance procedures and troubleshooting

procedures, the logic (and to some extent the format) is the same

for all three tracks, differing mostly in level of detail. Menus

are used throughout the data base. The purpose of the menu is to

permit the user to quickly and efficiently make a choice of types

of information available. The two primary examples of menus are

the table of contents, discussed above, and the options list.

4.5.1 Menus

Most menus will consist of two columns of information: listing
of information within some category, and listing of associated

codes, selection of which will access the information. In menus

of this type, the selection codes should be in a column at the

left margin of the frame. The listing of available information

should be in a column to the right of the selection codes, with

not more than five character spaces separation. If no natural

hierarchy exists in the information listing, a line should be

skipped at intervals in order to provide visual groupings of

information. The maximum for interval spacing should be after
every ten lines, with a preferred interval after every five

lines. Selection codes should, if practical, consist of not

more than two characters. When possible, the normal means of

identification, e.g., task number, should comprise the selection

code. When the information included in the menu has a "normal"

4-16
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order or sequence, it should be listed in that order. If there

is no "normal" order, the information should be presented in

some logical sequence or groups; e.g., by types of information.

Where it can be determined, the sequence of presentation should

be based on the likelihood of the information being needed by

th: ,.ser, if it does not disrupt a normal or logical sequence.

The z imple memi can be presented in multiple columns if space

permits and the type of data lends itself to this kind of

presentation. Examples of multiple-column menus are included

in the :ool data examples in Sections 5.0 and 6.0. Wien multiple-

oiumn menus are used, a vertical line should separate the major

col umns.

Ti, some cases it is appropriate to have more than one choice for

a pirticular topical listing. For example, in the IPB the user

can choose either a breakdown illustration or maintenance parts

list from a single listing of major assemblies (see Figure 6-12

in Section 6.0). The selection code columns should be side-by-

side at the left of the frame. The codes used should be

di.stinctly different in each column; e.g., all numbers in the

first column and all alphabetic characters in the second column.

4.5.2 Options List

The.- options list is a special purpose menu which is specifically

or (2fltcd to the philosophy of data availability and presentation.

-W)i,, it is part of the standard mode of operation, it represents

,_ compromise between the TOC accessing methods of the standard

mole and the tree accessing methods of the user request mode.

The concept of the options list is that for every frame of data

in the data base there are a relatively predictable, limited

number of lo'ijcal choices of related information which the user

mignt need or want. Some of these choices will be specifically

4-17
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A.
associated with the "reference" frame; others will be predictable

choices even if they contain no technical information related to

the reference frame. Figure 4-9 illustrates a typical options

list such as might be associated with a frame of troubleshooting

procedures.

, TO 12PS-CH495-2-AA 29-21-03 2F] 01488C
LOGIC TREE 10-1 OPTIONS LIST

KEY OPTIONS

A MORE PROCEDURAL DETAIL
B LESS PROCEDURAL DETAIL
C ACCESS & LOCATOR DIAGRAM. HYDRAULIC BLOWER
D ILLUSTRATED PARTS BREAKDOWN, HYDRAULIC BLOWER
E SCHEIATIC DIAGRAM. HYDRAULIC BLO'WER (SO 247890)

F HIRING DIAGRAM, HYDRAULIC BLOWER (WD 2375-34)
G CHECKOUT 10-2, HYDRAULIC BLOWER UNIT
H TEEORY OF OPERATION, HYDRAULIC BLOWER UNIT
I TEST EQUIPM ENT SETUP, HYDRAULIC BLOWER TESTS
J TABLE OF CONTENTS, TO 12PS-CH495-2-AA

K INDEX, TO 12PS-CH495-2-AA
L GLOSSARY
N VAMIS USERS' GUIDE
N GENERAL OPTIONS LIST
0 REVIEW MODE

* P USER RECORD

S) FOR INFORMATION WANTED: INPUT KEY CODE[ [, ENTER].

Figure 4-9. Example of VAMIS options list frame.
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The reference frame for the options list in this example is a
Track 2 logic tree frame for fault isolation (see Figure 8-5 in

Secti.on 8.0). The options list would be accessed by the user

" by pressing [LIST OPTIONS] on the control unit. The reasons for

wWt in i the options list -ould vary from simple curiosity, to

nec-,Jiin.j specific supplementary information, to needing help.

The V)i t ions list should always include the option for change

:r; lovel of iotail (either more or less, if available).

'rack 2 and 3 options list should always show less detail as an

option; Track 1 and 2 options list should always show more detail

a , option. If a user who is not authorized to use a less

tt.hile, track selects that option, an advisory message should be

Jisp,'-±ed which states why less detailed data are not available.

)his approach will still provide a means by which the more

:'ie'-ainced tocnician who has selected more detailed data can

jit back to the original, less detailed track. It should not

include choices that the user could have made, either directly

or indirectly, while viewing the reference frame. For example,

troubleshooting with the logic tree requires the user to answer

,. .-' or no to a series of questions regarding the conditions

C'-,n i. Inputting those answers accesses other parts of the

if- tree or other logic trees or maintenance procedures

,-iAid be needed to continue. If the same data were made

*i',,iI~ble via an options list, the user could bypass answering

:i, lo(,ic trce questions, casting doubt on the thoroughness of

tL i.. f~uiV t isolation activity. If none of the options listed

9' interest to the user, the reference frame (from which

th, ustr accessed the options list) can be obtained by pressing.-

.V'TCV.N on the control unit.

4 -19
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SECTION 5.0

POOL REFERENCE DATA

5.1 INTRODUCTION

Rc'-c.2ence data in pool include all TO information which is not

specifically designated as procedural ("track") data, procedural

|apc r t pool data, or front matter. This category encompasses

information about the TO itself and information which may be

ie]pful to a technician ir understanding the system on which

maintenance is to be performed. Reference data are always

°pitrared at the Level 3 legibility criterion, although some

SIlustrations may be smaller if they can be increased in size

wi Kh tlw zoom control. The level of detail applicable to text

-is that equivalent to Track 3. Only one level of detail is used

:ur reterence pool data.

Tcchntcians will generally not use reference pool data in the

normal course of performing maintenance, and only will see it if

they specifically request some portion of it, either intentionally

or by ristake, or if they are scanning the TO in the review mode.

Reouests for reference data can be made via the user request mode

or, an the standard mode, via the general table of contents or

,r some data) an options list. The guidelines which have been

icscribel for other types of data in the data base are generally

ap!licable to pool reference data for equivalent formats. The

20ainder- of this section illustrates some of the more common

• types of pool reference data and discusses features which may be

un i que.

5.2 LIST 0F EFFECTIVE FRAMES (LOEF)

This format is equivalent to the List of Effective Pages (LOEP)

which is required in all TOs. While the LOEP has some utility

5-1
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to a technician who is inserting change pages in a TO, the LOEF

will have very limited use and may be one of the types of infor-

mation which can be eliminated by a VAMIS-type system insofar as

display to the users is concerned. The data will still be

needed by TO preparers, and until a contrary decision is made by
the AFTO System authorities, it should be planned for inclusion

in the pool reference data. While the LOEP of a paper-based TO

is a simple itemization of the current pages in a TO with the

applicable revision date noted, an LOEF should be in two parts

to aid locating the portion of the list which is of interest.

The first part should be an index, as illustrated in the example

in Figure 5-1, which provides a means for going to the LOEF

frame containing the frame numbers of concern. This is a simple,

multi-column menu preceded by an explanation of the frame numbering

and change convention, as well as instructions on how to obtain

the particular LOEF frame or an individual data frame. The

frame numbers encompassed by each line entry in the LOEF index

should be broad enough to accommodate addition of new frames (as

new data are added to the TO) without having to make changes to

the index. It is not necessary that all frame numbers in the

from/to entry be assigned. The length of the LOEF index will

depend on the number of frames in the TO and how the frame

numbers are grouped on individual LOEF frames. For large TOs,

multiple index frames will be needed.

Individual LOEF frames, an example of which is illustrated in

Figure 5-2, are multi-column lists of the assigned frame codes,

in frame number order, with the last issue/revision date. They

are not menus, since there is nothing appropriate to select, but

the use- can, if desired, step through the LOEF with the FORWARD

(and REVERSE) key. It is not necessary for frame numbers to

be continuous on each LOEF, but when they are non-continuous,

sufficient space should be left in each LOEF for later additions

without having to reorganize the entire LOEF.

5-2 . - -
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, TO l?R:-uSHCIA.?.OA 23-26.00 600 llB "+"

RA St AN4 A 0 -164(V). LIST Of EFFECTIVE FRAMES INOC . I

CANG11 TC INTIVIDUAt FRNMS AR 1IS[RTED AIUTOMATICALLY. A LETTLI FOLLOHING THE CNA"I CO0L
NUNBIA lOIN' 11115 THt (HA. T . [ T SYNOL A IU TEE ,eANE MAGIN SHOS THE LINE IN WHICH
A CY~kh[ HAS OLIN MA C. T7IS SYMAOL IS ALSO USEO FOR THE HEADING 01 THE "CHAGE' COLUMN IN. °
THE Lis1 OF EFFECT E IRA ES. OIOINAL Ff AtS ARE INDICATED BY A SLASh V. CHANGES CHANKS
HAVF A REVIS OH LEIT R. A. " '. AND SO ON. C"-E'.A E

ANY INDIVIODAL FRAA! TO WHICH YOU ARE AUTHORIZED ACCESS CAN BE RETRIEVED IN THE USIER EOUEST
* NCC[ B' CN [CA1N '05 IV5 SIIT FRARN NU NBR. THE TOTAL NUMBER OF UNIQUE CHINES IN THIS T.0.

IS 3.4 + T.[ ST C
r 
[FFE7311V FRlA S IS pit"ON O ON 32 FAAMS+ o O8TAIN THE LIST FOR A

PA 0TICLt. RA FRAM SELECT FRO TO 4 E iOJL1LOHING MNU: %

KEY FRAME COOK KEY FRAM£ COD

r AFLI' T0 ? EC 5 2201 TO 26AB-

O BlOC. 't 0•3C, % 1 , '1 ,,,,01
1 0330' TC :040

: 400' TO 
1 ,0. 

.

0 054 ' 0; 1300 B'lOCI 13LC1 TO 111 0 /

KI 100 N 11C

L 13400TO00L 1441 I 14200

N 14 201 T 1440t
N 1401 TO 14601

0 14601 TO 1480-

P 1AY8t TO 1490t

S 1S O 01520'
T 11211 TO 1530

15301 TO 151CC
A 1,401 TO SlCetA 1ACE' '0 19@00

1 21: C 2'IC
2C ToT;T200

4 21 To I 
'1-

F DR rRAME LIST DESIRO: INPUT KEY CODE [ [ENTER].
T 410 NiT FRAME rFORNA D.-

Figure 5-1. Example of VAMIS List of Effective Frames
index frame.

5.3 RECORD OF APPLICABLE TIME COMPLIANCE
TECHNICAL ORDERS (TCTOs)

TCTOs are a special category of Technical Orders which provide

instructions for accomplishing or making a record of "one time"

changes to standard systems and equipment or for imparting

precautionary instructions relating to safety, limitations, or

inspections of systems/equipment or munitions. Compliance is

required within specified time limits. TCTOs are numbered in

5-3
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0 TO l?A2-?ARCl64-?-AA 23°289 6GD OOP8AW
LIST OF EFFECTIVE FRANESt 9 ol T0 01490. 2

TYPE 80 0 DATE TYPE 8o 0 DATE TYPE 80 9 DATE TYPE 0 W AATE
-

SGV top116 12DEC88 IF] 112018 28OCT81
AUC 9tt:A 1260488 IFI 01202A 20OCT81
66 981831 16DECO8 IF) *1203F 210CT81
6&L 0814, 17Det8 IF) 0)2W4 13DEC88

AGE ADIPGE 13JUN81 OFT 176 3&8126 IAl s " g
6 A A 0 SD 4A 8 2 S A Y A 1 2 F T 81 2 8 8 ! 2 3 9 A R O-

AG V 8##81 16DE oC8 ?FT 01235A 1BFB81
6AA *1fllA 2SJAk81 2F1 912368 18FEB83
6AA 0010?A 25JAN81 OFT 012410 28JUL1

SJG @91886 260A81 2P8 A124$A 11AUG81SJO 991898 28JAN81 APA 912468 11AUG81-

SJG *fl9C 28JANST 3SS 9247/ 11AUG81

A JG O911, 1ULASf 255 01248B/ 11AUG81
IJG 911928 28DE81 155 01249/ IIAUG 1

3F) 01131B 8DEC81 AGD 012506 26FEB81
3fl 0;1321 8DUCOF AU 01251A 1SEP81
3F] 011331 lOECSF G, 31252A 1SEP61
3F! 91141, YDECA: 1C 31253/ 17DEC1 8

F.o 

". ,

FT 15 C89 .6-r80255GI 2 29SEP8

%Ell FR8"6E tOR8AAO2 .

Figure 5-2. Example of VAMIS List of Effective Frames frame.

the same manner as basic TOs, with the last "dash number"

generally being -501 or above. TCTOs may be included in the

automated system or may be in hard copy only. If in VAMIS,

they may be incorporated in the procedures section, the pool

section, or both depending on the nature of the instruction and

what is to be accomplished. Each TO which is affected by the

issuance of a TCTO includes, as part of the front matter, a

record of applicable TCTOs. For a VAMIS program, this will be

included in pool reference data. Figure 5-3 illustrates an
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example of the applicable format. This format is equivalent to

that used in paper-based TOs with the exception that a means of

selecting and obtaining the applicable TCTO is provided if the

TCTO is in the data base. __6

1 0 'AS-37-3-hA 5-15-55 GO 0O0 11"
AI 'ORV OF APPLICABLE ICIO'S

If I CTO N RE OR T 10 DAIf CO"IPLIANC [ S I T

W(, IAL

a IA --32-SQ3 1JUN 71 IJAN72 IFPEB73 INSTALLATION OF (MAEMNOC Y OXYGEN4
13A5-32-S@3( REILACED ...... ...... S $S AR 0# IIART1 BA [P EJECIION SEA1
13A5-32-S 131 2 OAPR)3 IJUL73 1APR76 f IRr/ IYRt-S .D, AIRCRAFT Ahn -107.

AT-AS. CT-34 AND S7-68 TAMPNS (FIR
flDA-6 094S I ).

8 Piq9 )10A*12R74 1A02276 REPLACEMIENT OF rAS-P1OACERE IN4ERTIAL
0i-A-0R90 . 291A ) 4 1JUL74 1APR76 REEL. FIRF-4 AIRCRAFT AND EI AINCRS .

iF- 4-,A OS [t 2 \65013 10 UN74 I ,SIALLATION Of AN/URI-33R PEPS '12NtL
1V-1-99OC ?7% 113 1 1%1T3 15JU '74 LOCATOR SUAC0 R ]% SIVIVAL IT, PART
F-4-996D 1Ort!)' E 7 1 APR70 s0 , 4e1e e. F/sr Fyor- . [ .

Afi CRAFT . NOBILE ,A a N r U IOSIP4OR T.

" A VA I, A I O N L Y IN CA R D CO P Y.

0FOR TCTO AC1&(C: IMP0PO ROI CODE,' [ENSTER].

Figure 5-3. Example of VAMIS record of applicable Time
Compliance Technical Order (TCTO) format.
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5.4 INTRODUCTORY MATERIALS

The scope of the introductory materials to be included in the

pool reference data portion of the data base depends largely on

the size and complexity of the TO. Introductory materials for

sectionalized TOs are generally specific to the particular type

of data found in that section, and may include cross-references .-

to other sections of the TO. In unsectionalized TOs the
I introductory materials must provide an overview of the entire TO

and cross-references to other TOs that i ay be related. A VAMIS

TO is, effectively, an unsectionalized TO so the introductory

materials should be scoped accordingly. The exception, as is

illustrated in the example in Figure 5-4, is that the TO may be

scaled based on the model/series selection menu, a factor which

should be described in the introductory materials.

Other introductory materials may include descriptions of the

types of maintenance procedures, e.g., job guides, and trouble-

shooting procedures, e.g., LTTAs, and how they are used. Content '4
specifications frequently require that the introductory materials

also include an explanation of the use, in AF TOs, of the terms

"shall," "will," "should," and "may," as defined in MIL-M-38784.

In addition, the introductory materials could include such data

as a consumable materials list and a support equipment list. If

extensive, data of this type could be placed in separate, iden-

tifiable "sections" of the TO.

5.5 GFENERAL DESCRIPTION FORMATS

Data in this category are sometimes included with introductory

materials but are more typically in an identifiable section of

the rO. General description data explain, through the use of

both text and illustrations, what the system and its major

subsystems/assemblies consist of and how they relate to each

D-6 "'-"-"
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1 1 1 !- -OR- -AR 04. -004 6'L (IOO A
I-AL'. I/ ,, AI 'l[, SONB [JECOI BRACK ASIMSLYtNTROpOU TIOt* ' * .

10 AO~ 1111 

94 I-f 

?.F I, . I'C1" !IAF OAO F: ONIA1%S ALL F(LO N"AINIIFCNAB( AhD BVR"AAUL |INSINUCIMMS. Will
* ILLU.VlRATL PARIO Si6(ADOIBJPB). ROB 1 C FOLLOWING (OUIPNI:

AI BAi1 FIBO1 IJL(CIOR BACKe ASOSeIA . USA TIP( AL-120,0. PART MO. 44J}31,-

II;, RA; 1UAL FI 11 R 4TW C0F[ BIO% N OF 7.11 BfOPB f ARECCA R LCI R. ) T( q0% O L/RFR.J(5 -.[-S
* ICT[ ION PI . O TAIBARLt 1 .1 I O T F Ofa, liH i LIN, . (i CA VROSION 15 A COPPLFT( SAhtjAL FOp
II PiC fir T;Pi OIFF[R SLS BZ 01 IS A'L DISCRIBLD IN IN( DIF (B(AIN -DAIA S ti(I

STANDARO ,HOP PRACTICS ANeD OtrO STAAOARC PPOCU1IR IR IULMD D"RBIFAC FI NLD 7AIABNACI AMND
I OVL4.AUI ARL 01 IN ACLUD[D IA 1014 ABUAL. OR SIAOARO POCBDUI[. R(SI 'ND 15.1 L|I ON AR1 1 t
I 5tiA F IAIIL.

•FR 01FRAME [FORWARD],

Figure 5-4. Example of VAMIS introductory materials format.

other. Figure 5-5 provides an illustration of the appropriate

* . orrnat for such information. Note that data in this category

* will rarely be different from one model/series to another. it

can therefore be prepared once for all models/series and used

throughout, with details changed as applicable. For large,

* complex systems it may be appropriate to have a TOC for this

portion so that users can go directly to the description of

interest to them. It should also be possible to "page" through

the general description in an ordered sequence. The description

5-74
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* at each level should always identify the major assemblies

* or components at the next lower level, as well as the higher .
assembly (if any) of which it is a part.

2TO 1;92-3.7%4.-AAO[CITO 94-l11-9 AGO MS

NA U-IE' A GENERALESITOI

T:HMAE 1*0-11/A ROSS EETOR ACS A111"111 0 SHW SELD. IS D11 GE OSSEN NAII'
AN OCI EJECT. OR EE-ALELEASE COVNINL0 ULA'TOC:PT N NLSNISS NTEAS ON WIH LS A 0EE IN TAL 1O ' Tl SPCLIA ION .

TH NS 011ACK ASSE09I I A STURDILY 0 COSTNUCTD AND COMPACT UNT "1N;, 2RAISI ICIL ONG AND N E IGMYA APR 02 .ATILI 69 POUNDS I HAS ELECTRIC"A LY IPED I PULS CATIGIS GAS[REATED MECHANISM. AN D ,IS DESIGNED TO C ARP' C 0NVINTIONAt OS0 NUCLE IANR WA POnS ON IF EANI L FUELTANKS. TH( POPE SACK IS EQUIPPED WITH TWO SETS Of SHACKLES. ONE SET VITO 14 INC. S A ND~ 5
O!SET WITH 30 INCH SPACING. CONNECTE R LINKAGE SVSTEN TO A CEA N E L SE RANK . TV! BILL.

CR:AN, A LLOWS TH SALES TO SE DOE N EDAD COE ANIL " H MP SCvB IS COM POSED or TAT

SlEEP/CE' ASSENP IES. MOUNTING CHAWNL A SEHE.B PISTON iC, ANEI ORIVICE SSESfLIES,
5/nArALE ASSEPC2IlL. GAS TUNE ASSENSILY. BRLECH ASSENSCYS. ARM]ING SOLENOIDS, AND WIPE HASN(15S

E) FON ASSEMRLY( IRSDSCRIPTIONS. tFORARV)

* Figure 5-5. Examnple of VANIS general description
materials format.
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5.6 GLOSSARIES

A glossary is not normally found in AF Technical Orders,

although it is quite common in technical reports and in some
specifications. TOs do have a counterpart to a glossary, however, '....

in Llie definition of terms (or explanation of terms) section,

usually a part of the introductory materials. This section

normally contains only unusual terms which the authors of the TO

have reason to think may be unfamiliar to the user. The definition

of terms section is usually quite brief and, in sectionalized

TOs, applies only to the technical materials in that section.

in a VAMIS TO, the glossary will often be quite comprehensive

since it will apply to all of the technical materials in the

entire TO, and the reference user will be the Track 3 technician.

Glossaries are accessed either from the general TCC or from any

options list. In either case, when selected by the user, the

first frame displayed should identify the type of material in

that part of the data base, and provide guidance to the user for

obtaining the specific data of interest. Figure 5-6 illustrates

an example of a VAMIS glossary introductory frame. If the

glossary is lengthy, as will often be true with TOs for complex

systems, the user should be able to "jump" to a particular part

of the glossary, in addition to "paging" through it. The

example shown assumes a very lengthy glossary, and the input

of two characters of the term should enable the user to "jump"

to within a few frames of the terms desired. In glossaries f

wedium length, using the NEXT SECQUIENCE key or inputting only

the first character may be sufficient. Alternatively, it may be

feasible for some limited glossaries to list the terms as a menu

(in alphabetical order) on the glossary introduction frame and

allow the user to select the specific term de.ired.

5-9
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7 TO 13116-37.2-AA 
96-10-90 

G 90174A

1OCKEa AST EJEM: DCTIO N

ALOR O I 1 :S ' IWRO E R S

1HC MA O.T A AIIRI ALL ASRS aR S AR IH ALRIIL ODER. I.E CORPET
1LOSSAR S. COTIREE 1W 2Z4 FRANE.

IF YOU ARE JUST INIMRSIED IN LOOEERG THROUGH IMF GLOSSARY. YOU CAN START WITH THE1 FIRST
FRAM4E AND PAGE THROUGH ALL PROAlS ER SEQUENCE. TO OBTAIN THE FIRST PEAR!. POESS [FORWARD].

p tYOU All LDOEIWS FOR I"1 ER1PLARATIO1 or A SPECIIC 7EA ON ONARAREVEATEOR. THE SYSTER
CAR H LP E LOAT IRE POTO OP TA G D LOSSAR CRAREt SoRI TERR. WITOUT PAGERS THROUGH

ALL PRECEDE AG PHR 6 10 ' ICTLY TO A SPEICIF IC P ART Or THE GLOSSRY ERPI "I!FII

2LETTERS Or IH( TERM OH ABAREVIATIONW ARE! PRESS [ERTER]. THE FRANCL WRIC4 APPEARS WELL "IIII. ERSRGERREAG %VffT..0AS1 LCTTER1SS I .RE ER TRE GLOSSARP IF TA!TER OR, WRPA 81".TfOA
YOUAREOLOOWE. OR A I T O 1TH TERE F~AR El EILPRORGL IE H EV E RMS~

IF YOU CAR ROT FEND THE TER04 OR ABBRERIATION YOU AAE LOOKERG FOR:

... .REC .C 101 PELLIWS.,
-SECOD THI"RK1 ARTUT HIE TV TER SAYGIV RE EXPLAIED ER IRIS 1.0. OR IS A TIP'

W WIC. IS ER GEREROL USE. IT MAY RE ERPLAIRED ER SORE PYPYIR I.0.
11 I YOU THIN WY I SHOLLI A! EXPLAINED HERE. SURMIT AN IMRV EWT RE CORERNOVT10.
FOLLOWERS THE PROPER PROCEDURES.

SFOP FI1RST FRAME tjFOfAWARD].RS
FOE SPECIFIC TRR EN R 4PIL FES TWO LETTERS [~ ENTER].

Figure 5-6. Example of VAMIS glossary introduction frame.

The glossary frame itse~lf ha.s no unusual characteristics, as

shown in the example in Figure 5-7. The term should stand out

from the explanatory text, which should be indented. The text

should briefly explain what the term means in the context of

the TO and the maintenance activities encompassed. (Note: -

Entries in this example framre are intended to be illustrative of

format only; they are not intended to establish guidelines for

content or level of detail of the explanations.) A glossary

frame can include more than one term, but the explanation for
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*•" that term should be complete on the frame on which it st- ts.

When more than one term is on a frame, the terms should be in

alphabetical order. Similarly, when the user is paging through

the olossary, the terms should appear in alphabetical order.

* Glefsary frames will very rarely, if ever, include illustrations.

If -'n illustraLion is needed, it should accompany the term's

explanation, precedir, any ether term on the same frame. When

the explanation of a term must include the use of another term

which may be equally unfamiliar to the user, Key Codes can be

incorporated in the text to provide a shortcut method of

obtaining the explanation of the second term. However, this

should generally be avoided.

5.7 INDEXES

Very few AF Technical Orders contain an index. In part this is

because TOs are sectionalized if they are covering large, complex

systems and the resulting TO would be very lengthy if everything

was combined in one "package." Each sectional TO has its own TO

number and TOC, easing the difficulty of locating a particular

kind of data. The difficulty level increases rapidly, however,

if data from more than one sectional TO are needed for the same

job. This is a frequent cause of complaints and problems

experienced by technicians. VAMIS will include an index for all

but the simplest TOs. Although many "aids" have been factored

into the baseline system design and format construction to

assist users in finding a particular piece of information, there

is still a risk of getting lost. Further, it should not always

be necessary for a technician who has finished a task and wants

some other unrelated data to go back to the general TOC and

follow the normal accessing procedure. In fact, use of the

index is a reasonable alternative to the normal accessing

appiroach to entering the data base once -ie technician has

selected a TO.
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* GLOSSARY: INITION --- ITOFCN 4;

IGNITI.I DELAY TIME ROCKET MOTOR): THE TINE FROM ZERO TIE To THE POINT ON IHE PESS'SURE
TRACE WHEN THE PRESSURE HAS RISEN TO 19 PERCENT O T.E MAIHTUN CHAMBER PRESSURE.

IGNITION RISE TIME (ROCKET MOTOR): THE TIE RETUIRED FOP THE PRESSUFE TO RISE FRO. 10 PER-
CENT C THE MAXIMUM CHAntER PRESSURE 10 76 PERCENT OF THE MARINUM CHAMBEP PRESSU . 2 .

IMMEDIATE HCTION CONTROL: ANY CONTROL WHICH REQUIRES IMMEDIATE CORRECTIVE ACTION BY THE
PILOT IA EVENT oF AN EMERGENCY.

IMPULSE: THE PRODUCT OF A FORCE'S AVERAGE VALUE AND THE OUHATION IN WHICH IT ACTS. [ AL TC.
THE CHANGE IN MOMENTUM PRODUCED BY THE FORCE. UN'S ARE EXPRESSED IN POUND-SECONDS.

IMPULSE. SPECIFIC: THE AMOUNT OF THRUST PRODUCED IN A REACTION DEVICE BY FLOINS ORE POU
OF HOPAING FLUID FOR ONE SECOND. UNITS ARE EXPRESSED IR POURS-SECNDS.

IMPULSI. TOTAL: THE THRUST OF A JET ENGINE. ROCKET MOTOR, OR ROCKET ENGINE FOR THE ENTIRE
TIME THAT FUEL IS BURNING. UNITS ARE ERPRESSED IN POUND-SECONDS.

INHIBITOR: IN ROCKETS, A SUBSTP.rE tODA , TAPED. OR DIP-DRIED ON1TO A SOLID PRnPELLAN. I'
RESTRICT THE URNING SUP'ACE AND TO UIVE DIRECTION TO THE BURNING PROCESS.

INTIRCRHNOR LITY: A DNONITION WHICH EXISTS WHEN IWO OR MOR ITEM POSSESS SUCH FUNCTICN L
AND PSICAL EHRACTERISTICS ,S TO RE ETUIVOLENT IN PERFORMANCE YA% DURUC:LNIT. NV
ARE CAPARE CF BEIG ERCHANGED ONE FOR THE OTHER AITHDUT ALTEPATION 0' THE ITEO TrV.
SELVES OR Of ADJCINJVG ITEMS. EXCEPT FOR ADJUSTMENT. AND WITHOUT SELECTION FOR HI U.:
PERFORMANCE.

INTERCHANGEABLE ITE: ONE HICH (1) POSSESSES SUCH FUNCTIONAL AND PHYSICAL CHARACTEFIS7ICE
AS TO RE EUIHALENT IN PfRFORMNCE. RELIARILITY, AND NIRTAINABILITY. TO ANOTHER ITE-
OF SIPILAR OR 1IENTICAL PURPOSES: AND () IS CAPABLE OF BEING EXCHANGED FUR THE CTHEP
IEA (U) WITHOUT SELECTION FOR FIT OR PERFORNAUCE, AND (B) WITHOUT ALTERATION oF THE

ITEMS IHEVSELVES OR OF NOJOINING ITEMS, EXCEPT FOP ADJUSTMENT.

ITEM. INTERCHANGEABLE: SEE 'INTERCHANGEABLE ITEM" OR THIS FRAME.

IT[1. REPLACEMENT: ONE WHICH IS INTERCHANGEABLE VITH ANOTHER RTE%, RU! WHICH DIFFERS
PHYSICALLY FROw THE ORIGIAL ITIE IN THAT THE INSTALLATION OF THE REPLACEMENT IT'!RECUIHES OPERATIONS SUCH AS DRILLING. REUPTNO, CUTT. FILING. SHINING ETC.. CR
ACC1TO'. TO THE NORIAL APPLICATION AN: METHODS OF ATTACHMENT.

1'. SES'!TL'TE[ ONE WHICH POSSESSES SUCH FUNCTIONAL ARC PRYSICAL CHARAHCIER:STICY As 1" "E
CUUVS.O OF R1EXCHA URNSG' TOO ANCITHEE ONLY vNOEp sFEciFIEC CON2T:iDNs 6U IA YU,
LAC APLICATIONS ASS0 WITHOLT ALTERATION OF THE ITEMS THEMSELVES UQ Of AOF h !hr-

ITOFC1; INTERIM TECHNICAL ORDER FIELD CHANGE NOTICE [A).

E FO NET FRAME: [FORAARD].
FOR REFERECED TEERS: INPUT KEY CooS 3t [ENTERI -

Figure 5-7. Example of VAMIS glossary frame.

As with glossaries, indexes are accessed either from an options

list or from a general TOC. The first frame of the index should

be an introduction and guidance frame, the format of which is

the same as the glossary introduction frame illustrated in

Figure 5-6.

Index frames should be a type of menu, from which the user can

select the particular type of information needed. As shown in

the example in Figure 5-8, a VANIS index will differ in several
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ways from an index such as might be found in a technical report

or specification. First, it is not necessary to list an index

reference for each utilization of a particular term or name.

A particular component might be named in every frame of data for

a procedural task. Providing an index reference to each such

entrv would not only be irrelevant, it would make use of the

ind: so cumbersore that its purpose would be defeated. What is

needed is to list the nare cf each such component in the

appio!riate context of its relationship to the data of which it

is a part. When selection is made, the system accesses the

fir;t frame of the appropriate series of data.

Secondly, the index will nct contain any page numbers, or other

usual types of location refe ences. Not only are page numbers

.c., -frame numbers) of no use to the technician in this appli-

ca w ,n, but the actual data to be supplied will depend on the

auth czed Track level of the user. A Track 3 technician cannot

s tho index to request a frame of data which is only authorized

i o:ce by Track 1 technicians, for example.

1r; addition, the index entries must be sufficiently descriptive

(2 t u context so that the user can be reasonably certain when a

,aict ion is made that it represents the portion of data needed.

: nco a selection is made, and the data accessed, the user cannot

edo. s'return to the same index frame in order to make another

sci(-ctdon (but see Subsection 5.8, below).

ji-k'ex: entries should be easily identifiable, and should consider

ea-h w-;y in which a user mjiqht reasonably expect to find it.

Thus efficial norenclature such as "Auxiliary Cross Track Control

Indicator" should also be entered in the index as "Cross Track

'ontr':] Indicator, Auxiliary," "Control Indicator, Auxiliarv

Cross 'rack," and "Indicator, Control, Auxiliary Cross Track."
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The "official" entry should contain all of the context references

for accessing the data. All other alternate entries should,

when selected, access the official entry frame if there are two

or more different context listings. If there is only one item

of data available, it is more efficient to provide the data than

to cross-reference all the nomenclature variations.

* 70 1242- lAir 164. -AA 23-20-SB 5[E?2 772'

1NE A PAC1A-1NG - - PUEPOSE

F& &N AR LEX CABLE, RI-1145

1 PAC.AGINC VIAGRA". L!CLE 4-14
' C[A 47'. CiAM, Gk[PAA USE

4 PA[, L:67 OAG'. P0414 SUPP&P ASSEMLI (ASA3) '0
5 PA A,!NG.2 C2AUPA. 1AE722 SET IC'1O7J73L

1 P1 1'14sNG 1JAG . -1145 ILER CABLE

"N ,AL'f.L 02A04A1, SIT.CC.A," , UN2T ASSEHLY (A1)
B PA'IAG'kt 1271 EES.1P"141. P7-1145 RECEIVER-IBAN41T27ER
9 PA4Cwr1!h Fr; RISN7Pl3A7* PI. 11 [CEIVEP-IRANSMITTER

3 A6i.64- UNPACKINGC P700EDUEES

11 PA[ll,. r.11 , RADIO TET S1 AI'ANBRC-173
12 P , M0NE EI- SE IE: CONSOLN / ANEL NOUN'ED SET

73 PA;:! B7EA607.l9. -SEE: ILLU!STRE PAPNTS I SVI 01%
4 P A S " S. MAIU'EACE - S IE 442111EM 1I PAP7S LIST. IPA
i Pk1126QML.2j CARAC[RPTICS. DESCRIPTIONI

it PERCTAll[ lEST. 1'2I21
' 

(ASSEMBLY) - SEE: MINIMUl PtPrOR-9N:E lS A.
77 PE4rk' L% US M.E6IU SYST""-
76 P..SU'e. C"ST270RIE]52 ."C•

79 POIS CAL VE SCRI PT I O - SEE : I 4ENSIOPAL DRA-:2lES
2t PIN LOCAI7NS - SEE CONNECTOP Pit, LO[qT]0t DIAGRA'S

21 P02N.. 1151 - SEE: 1ST POINTS A..
22 POTE1.HZ[ES ,7OP AJUSTPEN'. LOCO 'ION
23 P,1' I I I MR. PP SEE A tr ( Fr P1, ,E 4 1 P 0 "A A M IEPA
24 PD!::2 5L~P

1  
ASSEqPLY 3A563) PACKAG 42 l|ASE''

25 '- S FP. I P)127 FA 7 1S20AT|A E A 

-

6 PC.P SLPP.' P-7177 EPA BEA!VO4 ILLVS:B' I 1.
27 P2. 2" SLOF.' PP-7117 EPP 21.E1.:' CE PAYTS tL][ .'

2E PO5E1 S ,1E PF.711? C.*ILINE DIMNt 01.6. Dr7. I N
29 Pr, EP S:

1
"LV PP.7117 TIIEOE; OP OPER.ATION

'30' Pr-7117 POEIR SUPPKI - SE!: POWER SUPPLY PF-7117 (1525 FRAME."

31 PRESET C.ANNEL SELt,']Oh PROCE%' . n[SCI]PITEO
" PRCEL.PlS - SEE: PP^SEtURE TYPE E4D[ -'
-3' PP3E:.015, P0D-! SV'Irl ° SEE POWER SUP'L' (THIS FRA[1",
34 PP^'E,2 UPA AGINI - SEE PACKAGING (1525 FRA"E)
35 PUP4O'[ OF C3UEPHIE1. DESCR]P7ION

RErEEN.:E INDEX FRAME$ MAY BE 0OBTAIND BY ENTERIh', KEY CODE.

'F E ATA0 E 1 EAEO R 2102[ FRAE: INPUT KEYI CODE ]J; [ENI[ER).

Figure 5-8. Example of VAMIS index format.

5-14

. .". ..



if a particular entry, e.g., "Procedures" in the example in

Figure 5-8, would require a lengthy list of data for that

he!ading, a special index should be provided for users who want

that hea±ding. This will preclude other users from having to

aa<( th~osrih nluAxrTous frames in order to reach a term starting

-wL the same characteLs; e.g., "Protective packaging."

U L. ,ER RECORD

This type of infor:.ation has no counterpart in paper-based TOs,

unless one considers the individual methods used by technicians

TUo identify the locati,_n of a particular drawing or schematic

within the TO (e.c., attaching a paper clip to a page, turning

down a corner, wr.tinq the page number on a piece of paper) or

keeping track of progress (e.g., checking off in the margins).

A V,?;,,--type system has the unique capability for keeping track

ot tiiLf requests made, frames displayed, and other such factors

durinc the period of use. Indeed, it must keep track of many of

these factors in order that it can respond to control inpul+s

such as RETURN, REPEAT SEQUENCE, and RELEASE FROM SHOW. This

capahility can be used to provide valuable information to both

the individual user and the automated system managers. It may

also be useful for upgrading technician skills through formal

tr.)1n~nc and OJT.

I Individual Use ot User Record

The user record, an example of which is illustrated in Fiaure 5-9,

pruc7nts a step-h)y-step record of a user's progress throuqh the

dot . base, iiertifvinq the frames of informatioi, that were

iresented and the control inputs that were made. Header infor-

mation identifies the user (but not the user's authorization

coCo,.) , the tine 1ogcd on the system, and the user record frame

K'. selulence nomber. If it is a second or subsequent user record

5-15
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frame, it also shows the time that each new record frame was

started. In this example, a frame code beginning with 9AA is

assigned, since that series is not used for frame identification.

While the frame code has no value to the user in this application, .4
it may be useful for maintainance supervisors and training

officers for reaccessing user records.

Is UsifC~." 'l '1 1 1 :1
-- VAHI$ 051P I[rOt? ITANTP13 05?V:IAIS:3? OAA *eo,;*

""I .1785 30* Li5E 35A7?? 2 Tf 2
0 1$10] 7.0 VPeP! D[SCIPTION A7104

$1 qs-37-? 3.W 03487 I[PVE UPPER PLATE ASS (I) O*0pu" -
52 13I 5-37-? 3J5 *3'SI PE V P[ PLATE 0S5 (2) LIS! OFT
53 13AS-37-? 3ic I3N? OP 

T  
I 3s ' 034*8 ;0 .T.

Is 13 5-37-2 3JG 634i8 [90V1 UPPEN PLATE ASSV (2)

.57. I'll 2
"S8* SNOW SEL[ PH 5.,"-"-"

IS 13AS--37. 3J6 03438 I[HOVE UPPEO PLAT[ ASSY (2) US5, NO!.*6"1* P!tf 0* "..*''
6* 13*5-37-? £A1 04005 NOW TO USE THs S *1 INCHIAS[

*0~13P-3;7 :1P, _*1 9*T 11TI O 08NO (163 13*5-31-? API 0*68* IPE ]NTRO PUR00SE * SCOPE 818115"1. ''-

62 13*5-.'-? API " Us", I TABi[ Of CONTENTS NEVEAS[
VS 13 5-3'-? 608 2*11? 1JA TI1LE PRA-E
61 13AS-37-? *a 0*6* II * TI US[ THIS IP [EPEAT S(-
67 13A1-37-2 6F 6911 1061 TITLI FRP[
A' 739'. 3". 60 |&2711*! T.ILE .P CINTENTS I
VI 13453- 608 11.21 Jo 40ECO OFP CT 1 PO*PP
If 1345-37?- 60s PAW OEC F.? 01 APP TCTO 1?) , -
71 13AS-32-S13D 6G :,Off TITLE FAE FOR.Ap
7' 13AS.?.37 6*5 tPV; TAEL1 O CONTENTS *
73 13*S-3213? *! 0" R[LITT PFSS V, U I S
74 134S-3'-2 6; ,1 TITLE ')4-- r , .A. *.
7! 1345-37-2 6'? 00914 TAIL! of CONTENTS
7 13A5-37-2 GP 04152 IPS TAILE OF CONTENTS 1 - *
.77. 8804 1 2
*7 SH06 2 1 EL I. S-'.
79 13*W -37-? 6'I 94152 IPI TABLE Of CINTEITS
of 13SI-3V-% It0 1il| 0 I ULLS MA aSSV LIST .1
1 13*i-37-2 600 0*06* T'* MAL ICRET INST (1)
I" 8 10*5-37.? API 0*015 IPf HOPL IACOM[ST INS' (0) US' * - -'"
13 )A-37-? 6

P
S 04922 OPT LIST PON 6PI 00B5N0* 13V5.37-? 65? 85*83 29*2[? INTNO (1) P

I- 13A5-37-2 : 8E 112? E AC.*INWG--PURPOSE (76) ac NsB 13AS-37? 3jG 34H 3 0 lEve U001 PLAT( ASSY (2) LIS , l
67 13as-37-2 3JG 13 A19 OPT LIS

T  
FO F 3J S 034 OF ANe V*9;S 9*A 11111 CS!I NE! *PC JONES. JOHN J (7) POnVoAP""

VA": r*1 01t1? 05 11 ,[ AlC JO[S. JOS. J (2) 66 ,0* 6 ,t 13A5-37-2 APl fair5 *06 TO USE THIS 20l C
91 1!" -37-2 :84111 1 ,11, ILLUS ,4AJ AST LIST 1|NA"jS-
92 134i-3;- 2 01_30 IPB 80 8 ILLUS. IAC NST INS'
90 13AS-37- 2 OB 0428 9 IPA CP8. PLAE ASlO. UPAES S7
98 13A-S3-? 301 0*301 208 C2i. 81 tA UPPED I00EV

9'~~~~ ~~~ REMOVE7- 33.U*0 P08 P0(8PLATI *559 (7)P7 1
96 1A5.37-? 3J 031f 81MOV UPPE PLATE ASST (3) END NO
94 Vi A" ""' t" 'G INST 7O•8 EN.- USER Rt0 FDA Arc JONES. JOHN J. TIME Orr: 303526:1022:19

E T0 OBTAIN A LISIS RlAME[: INPUT SEQ NUMBER f ] INT[N).
TO RETURN TO LAST PAOCE DBu . [- ITU .' 'IN.

Figure 5-9. Example of VAMIS user record frame.
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An individual user could access his own user record via the

options list. It would show only the record of activity of that

user from the point of signing on the system for the current

period ot use. If the user signs off the system, his or her user

record is no longer available in this manner (but see para-

graph 5.8.2, below). The example in Figure 5-9 illustrates a

hypothetical record of a technician's movement through the data

base, documenting each control action and the system response to

that action. The record also provides clues of the points at

which errors were made, or poor choices were exercised. (See

sequence numbers 61, 62, 70, 80 (selected maintenance parts list L
when the breakdown illustrated was wanted), 84 (input PA instead

of BA, for BAckrest), 85 (got impatient and ended up back in the

Procedures).) It also shows how the technician used the user

record to determine what should have been done (88, 89), reviewed

how to use the IPB, and obtained the desired data to finish the

task.

Users could request their user record if they simply wanted to

review where they had been within the data base, but are more

likely to access it as a way of identifying the point at which

they "got lost," then using that information for getting back to

where they want to be. It may also be useful to help identify

where a mistake was made (e.g., responding with a YES when the

correct troubleshooting response to a logic tree question was

NO). It may, in addition, provide a shortcut for reaccessing a

frane of pool data without going through a long menu selection

process.

When the individual user logs off the system, the computer

registers the log-off action and time, and the record is no

lonjer available through normal accessing procedures.
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5.8.2 Management Use of User Records

As stated above, when the individual logs off the system, the

user record is no longer available through normal procedures.

It is planned, however, that individual user records be retained

in the system memory for a period of time for use by supervisory

personnel and training staff, where applicable. While no firm

plan exists in this program for such a capability, it is

envisioned that being able to call up the user records for

individual technicians could be a valuable capability. When

"" performance problems are encountered, an individual's user

record file could be reviewed, possibly with the individual, to

try to determine sources of the problems and corrective measures

which are needed. Similarly, supervisory or training staff

could evaluate user records to assist in identifying areas where

improvement through training would be appropriate, or when

technicians have become proficient enough to warrant changing

the authorized Track level. User record files could also be

printed in hard copy for long-term storage, releasing the frame

space for new user records.
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SECTION 6.0

PROCEDURAL SUPPORT POOL DATA

6.1 INTRODUCTION

Procedural support pool data are defined as that data and infor- .
mation ". which are used primarily to amplify or clarify a

specific maintenance or troubleshooting procedure, or otherwise

assist in accomplishing a task" (see paragraph 2.4.1). This

definition can include a broad spectrum of information found in -

TOs since almost any portion of a TO can be used for procedural

support under some circumstances. Conversely, data that fit

this definition may also have other uses which are unrelated to '.-

support of a maintenance procedure.

In VAMIS, procedural support pool data comprise the following:

a. Illustrated Parts Breakdown (IPB)

b. Function Diagrams

c. Other, e.g., Access and Locator Diagrams, Test Setup

Instructions, and Test Specifications.

It is anticipated that, while these data types will be used for

support of maintenance and troubleshooting, in some cases Track 1

technicians will access this type of information as the primary

basis for task performance.

6.2 ILLUSTRATED PARTS BREAKDOWN (IPB)

6.2.1 General Format Considerations

In the AFTO System, the IPB for an equipment system may be a

separate section, or chapter, of the basic maintenance TO or it

may be a completely separate TO, with its own TO number. In

6-1
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the latter case, the TO containing the IPB would be numbered as

"-4" for the basic TO, replacing the maintenance level designation.

When packaged as a section of the basic TO, the IPB has the same

maintenance level designation as the TO of which it is a part

" (e.g., -2 for organizational; -3 for intermediate). IPBs are
not normally associated with organizational level TOs.

" VAMIS IPBs will be considered as a section of the basic TO and

* carry the same maintenance level designation. This will permit

the IPB to be accessed directly from the related maintenance

level TO without calling up a different TO number. However, L
since the IPB for a -2 and a -3 maintenance TO for a system are

likely to have identical contents, it is acceptable to designate

the IPB as a -4 TO if the direct access (and return) requirements

can be satisfied through software. The latter approach will

permit preparation of a single IPB to support both levels of

" maintenance, even if they are not performed at the same site.

All portions of the IPB data will have the parts breakdown

* designation in the frame code. All parts breakdown frames are

prepared according to Level 3 viewing criteria. Portions of any

" parts breakdown frame which are composed of illustrations are

subject to the screen controls on the control unit.

Air Force IPBs are required to be prepared in accordance with

specification MIL-M-38807 (USAF), which imposes both format and

content requirements. In general, VAMIS IPBs comply with these

requirements, but some variations in format are needed. The

principal reason for the variance is that paper-based IPBs

frequently require using data from two, or more, parts of the

IPB at the same time. Since the baseline VAMIS does not have

dual screens for side-by-side presentations of such related

6-?
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data, a new format called a Composite Parts Breakdown (CPB) has

been devised to meet the same objectives. All other "parts" of

the IPB are represented in the VAMIS IPB in formats similar to

those in paper-based TOS.

J,

6.2.2 Contents and Data Access

USAF IPBs consist of several "parts," each containing usable

data and cross-references to another part. In this way a user

can work to a particular page which may contain all of the

information needed, or may use the cross-references to access

individual pages in more than one part and use them together.

The path followed by the user depends on the identifying

information already in hand and the type(s) of information

needed.

Tho VAMIS IBP concept is similar, but with several significant

diffferences. The path followed by the user is still based on

what is already known. However, the path will always lead to a

Composite Parts Breakdown (CPB) for the item of interest, where

all useful information is presented on one frame. The other

Darts have been converted to intermediate steps in the path.

Figure 6-1 illustrates the principal types of data in a VAMIS .

IPB and the pathways available in both the standard and user

request modes of use. The VAMIS IPB contains the same types of

front matter and introductory materials, plus various lists,

indexes, and illustrations configured to lead the user to the

needed data in the correct CPB. In some instances the technician

may stop short of the CPB (e.g., at a breakdown illustration) if

the need for information has been satisfied. As can be seen, the

knowledgeable user can eliminate many intermediate steps in the

user request mode.
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6.2.3 Front Matter and Introductory Materials

VAMIS IPBs will contain all of the same front matter and

introductory materials necessary for compliance with MIL-M-38807

(USAF). Although some of these materials will be necessary

intermediate steps in the standard mode, most will have to be

intentionally selected by the user in either the standard or

user request mode.

6.2.3.1 Title Frame and Table of Contents. An IPB title frame,

an example of which is illustrated in Figure 6-2, is the first

frame which will be displayed to standard mode users, either

from a TO general TOC or an options list. Guidelines for

formatting of title frames are discussed in paragraph 4.3.2. In

addition to its obvious function of identifying the discrete

portion of the TO which the user has accessed, the title frame

also includes a top-level IPB TOC for those who know what data

they want and how to interact with a VAMIS IPB. Users who are

less certain of what they want may select the IPB TOC. Those

who are not sure how to obtain what they need should select the

"How To Use This IPB" section.

An example of a VAMIS IPB TOC is illustrated in Figure 6-3.

Guidelines for IPB TOC preparation are the same as for other

TOCs except that the level of detail for the major, non-

introductory, parts of the IPB is purposely limited. This

is to ensure that the user who accesses any of these IPB

parts begins at the appropriate first frame for that part.

Consequently, the IPB TOC is most useful to individuals who want

information about the IPB from the introductory materials.

6.2.3.2 How To Use a VAMIS IPB. Paper-based IPBs generally

contain one or more pages of guidance, especially directed at

new users, for obtaining a particular piece of IPB information
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TECHNICAL UIANUAL

% ILLUSTRATED PARIS BREAKDOWN

ROCKET ASSIST EJECTION SEAT 53-46120.1 AND -3 '
.391. ~ ~ ~ ~ ' .31 31.*15 .3 : *3;j.

4&3953 -36" -41. .43. -AS. .41.
-49, -51, .53. AL -65.

SIC!CENhOLOG'. ZINC.
CO1INAC7 345SC99

PREPARED UND1R 131 AUTHORITY Of THE SECRETARY OF 15E AIN FORCE

39 JUNK 190 LAST CHARGE 31 JANUARY 1901 -W.

KIT TO OBTIN

[A TABLE OF COTINYS, ILLUJSTRATED PARTS BREAKDOWNS.
I MO. TO USE TAIS ILLUJS

T
RATED PARIS BREAKDO£*.

C LIS7 OF iLLLSINATI 54.15 ASSIUBJE,1S.
P All.* 51E55 IN151 lhWEBICAL INOL1).

4I *(F(5.5E 0[S bT0 11151.

1 08 INFORM1ATION1 VOU WANT INPUT KEY CODE1 1 . (ENTER].

p Figure 6-2. Example of 'AMIS IPB title frame.

based on what is already known about a part or assembly. This

* often takes the form of a decision flow diagram (see Figure 2-1

* some of which can be entered from either end, with the direction

based on what is known to start with.

VAMIS IPBs will also use the flow diagram approach as is shown

in the example in Figure 6-4. The direction is always the same,

however, even though the path may be different, and the end

result is always intended to be a CPB. Further, new technicians
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Figure 6-3. Example of VAMIS IPB TOC frame.

need only to refer to the diagram for purposes of selecting

a path since the prompts on each frame will guide them to

completion if they know what they want. The new user of a
paper-based IPB may need to continually look back at the

decision flow diagram to determine what the next step should

be.

6.2.3.3 Other Introductory Materials. The remaining materials

in the IPB are intended to explain IPB contents, terms, and
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* 10 13AS-37-0-CA ec-le-.. Ape *'P.'

* 396. wOw 10 'rOETHIS ILLUSTRATED PAPIS BREAKDOXh

101 A PPLICABLE 70 A 'A P l O[ A A.[ C .OiPAIT[ .E I'-lI..,';: it 1DA. .11 0AL, PAIIIIA 01 AWEML IUCTI

&POP AV IFFAI PRABI601ASSEMILY.

if yo " .-IN NS E Y COE,:':. C> [A (

ofL rLlJ6 ;1 !R A AO-"_ __1j7BIC INDICATE IN I.. %Ic'__

." •

sources~ ~ ~ OF PAR. in Ah jOPjL. Th OCeapl n igre6-

MA~jr.U *jU * .* 1

SPA' rlM

identifies the types of explanations to be included. Users . i_ / _

may review these materials in sequence to gain an overall
understanding of the IPB, or may select (from the TOC) a

particular topic for review. An example of one such topic,

explaining "usable-on codes," is ill strated in Figure 6-5..-

Note that, as explained in the exa ple, VAMIS IPBs do not use
a master list of usable-on codes as found in some paper-based .h ".

IPBs, in order to avoid the necessity for referring back to the,""'

6 -8.. -
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"5 .f- rO. CC", r A COW ¥ r INDI.AT I[ *O-rI-URATION$ (TYPE. XM I. SERIE IL . IT( .*IS ,r rrPZIIS AO7 PARIS-o APPLY INe

U-1"1 7T C w-C- t F C AtS(M.t AEtPLOA~l ~ CODkING 1SSTE CONSISTS OfI
t'I 'k A i .P. AE'. E17.'. !-C,i LW IENS (A. A. C. O(.) OP DOP1LE LETTERS (A$. At. AE.IL; a-7k A|I:L~k

€  
IUI C2:" ArCIAF IA CtOaPxS LAOC.CC "LGAP.[-OA (OC[SO OP "U5L-CA (CC[$ -

I1 M ra F&AC t Of 'r:C ir. oOr '0' . 1 1£aNAIFIANOA or A 'Ai OP AS$M LV. 19 E AN EOUAL
$r , A;' A6. :h FACN' C 0 , 111 talIC (-A). I IDh'IrIIES OF E EY OI N[AT LIN A' O t
COA!C.FA'A 1, " a.IC '

l
C" AP. L'[ A.L SUB$EOUIV ENT(IS W1OP THAI CODE LETTER (A! All

USA a. 1 3A N . CO.' A~LOAC";,AAL~l

. . . . . . . . . . . . . . ............ --- --- .... ... .... ... ... .... ... .... ... ....... * . . P0CC
APIAf[ C ': LY 1 IN A 1 TAP S U A.E, IN P(LATIOP TO A PAPOICULAS ASSEPK , .

0. A A l'i-i 1 6
.................................. ..........................................................

OLSAIR A:Oh U SA-.
OA COD[

CIR.,' CAP: AA!PAL. POUaAF . . -A

('C:. CA': A.A("O5V. Mh04 t .A- 1[ 0
C .a! CAL ACAPAY s:.CODuAT . -

0. a Pa. (A .At["
SLLF-LOCKIPU.&CS P 1(.

!A 1. E I.. . I OV' C,

CAPA ".'r.&A'S LC"Et'£IC
C.1A .O. . A.B.C -, S .t .E C

0''

.PA. 'FLU! A

2.20 A.2LA' RN EPa.,A ---AL * &.EC
SCA % 74 DI C I k E IL PALC A P I A

R L. S1EC -A

S101I COkC.l TOt E OtI L

~\ FOP %[IT IRANI [FGA6AP.]

Fi ire 6-5. Example of V._MIS IPB introductory materials
frarme; IPB contents explained (usable-on codes)

:.aster list. Instead, an embedded cross-reference is used on

al fames as appropriate which identifies each higher assembly

nd the lower assemblies and parts which apply.

6.2.4 Lists, Irde>:es, and Breakdown
Il lustrations

The materials discussed in ,iis paragraph are those that a

technician will use to obtain the particular CPB containinq the
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the information needed. Paper-based counterparts somewhat serve

the purpose, but also include some, but not all, of the useful

data which may be sought. As explained in the bottom portion of

the "How To Use" frame (Figure 6-4), this information is termed

"application data" in a VAMIS IPB. There are five basic types of

intermediate selection frames:

a. Reference designation index

b. Part number index

c. Major assemblies list

d. Maintenance parts list

e. Breakdown illustration.

The characteristics of each type, and its role in obtaining the

applicable CPB, are discussed below.

6.2.4.1 Reference Designation (RD) Index. One of the most

common ways of entering an IPB is with a reference designation

as the "known information." The technician may want to obtain

the equivalent part number, a breakdown illustration, some

selected application data, or some combination. Several types

of paper-based RD indexes were illustrated in Figure 2-14.

VAMIS-type IPBs will normally have two types of RD index frames:

an RD master index and an RD index.

When the number of individual RD index frames will exceed 10, the

first frame of the sequence will be an RD master index as illus-

trated in Figure 6-6. An RD master index reduces the number of

individual index frames which a technician will need to step

through to find the correct one. Each line entry in the master

index coincides with the first entry on an individual RD index

frame. If feasible, the master index should be complete on one

frame, and each major group of RDs should start on a new line,

6-10
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preferably with a blank line preceding it, or start a new

column. Note that, in the example, RD 11 (at key code 21) is

not out of sequence according to the IPB specification require-

ments for sequencing. Recognition by technicians would

probably be enhanced if "eleven" was in conventional numerical

sequence, but sequencing would then be different from paper-based

IPEs.

0 IDl l9?Q-2l64.2.NA 232-t698 0'1"n

R R LNC[I2[ D65|GNA7109 [ ] '69816C[ D1SI66A7IO6 [ I .EF(6C626 9tW.86671I6

1 1 36 2 71 3
2 1*2 37 2*16181000 72 381*16'A""3 16A 1U 38 2*1 162 73 31AIA24 1A2A 2 39 2A1619291 74 3AIA6161
S IAZA3 49 2A1A1A3 75 *AIA3

6 1A3 41 2A1A2 76 361A2
7 1*AWC' 42 262 77 3A2
P9 IA3AlR'1 43 82A6IU1
9 I*341)6 4 262629 79 A
i 1A4 45 2AA3 00 4A3

11 IA4AIC4 46 263 61 7
1; 14A!,l 47 2A3A1C7 0? 7A181A100t
13 64AW F*l 4 2A3A1RT1 03 7AIAA2
14 1 4A16 49 2AA1R6 64 7AA6291.
15 1R So 2A4 06 7A161A3

16 1*541.1 51 2*A4AC 66 7A1A2
17 'AS 15 S2 2A4A1LI 07 762
1 5IAZ 53 2A41R11
19 1AA2,2 54 2A4A ? 09 9,

55 2A5 90 961A161A6C

21 11 56 2ASA1J1 91 981A1A2
57 2AAIR1 92 91AI 6P1
58 2A5A2 93 9A1AIA3
59 2ASAZLZ 94 PA1A2

E 93 FOR SPL I 1 R[FIR9):1 DES16&T3k0 IND[ I FRANC INPUI KEY COD[ I 1., [[C C-

Fiqure 6-6. Example of VAMIS IPB reference designation
index, master index frame.
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The technician who has chosen this path will select the key code 0.

opposite the appropriate RD on the master index to obtain a

specific RD index frame. An example is shown in Figure 6-7.

Each such frame lists all of the system RDs within the group in

proper sequence. Selection of the key code adjacent to the

known RD will in most cases access the appropriate CPB.

IV

* D93159'C O 4J47IONS INDEX (2 TO 2A)*1*1(96) 7'L

KEY REFERENCE DES1606ATION KEY REFERENCE 9(S16NA71011 KEY REFERENCE D(S169*11OI

1 2 36 261&161t?* 61 1*1(l2o
2 2*1 37 21MAI117 72 ZAIAIAII1
3 2*1*1 30 2*1*1*119 73 P&1*1*1(3
4 2*1*1*1 39 Z2*IA*C29 7 6**(
5 2AIAlAIC01 40 2AIA1A1C31 76 2*l 1*A.1(6

I*? 2*1*1*CR2 41 Z*1*161131 76 2*1*161(
7 2A1*1A1CN3 42 2A1A1A1C32 77 2*1*1*1(1
I2*1*1*119l 43 I*1*A1AAC33 IS 2A1A1AI(70
92*A*Al1C 5 44 2*1'A,1C34 I9 2A1*161(71

10 2*M1*9 46 2*1*1*1(35 at 2A1AIA1172

11 2*1*1*1(97 I* C**1136 ?1 2*1*1(73
I? 2*1*1*1(99 :'7 2*1*161('I37 192 2A1A1A1(74

13 ll19 4I 21*A1*A1C39 1 3 2*1*1*1(76

16 211*:1(9? 51 2*1*1*1(11 86 2*1*1*179
17 2616161C23 S2 261676(4? 97 2A161A1(79

I1a 2*16191(6* &913 2*11IIC43 1 99 261*1*1(9
19 ?*1*1*1C05 64 2*1A1A1C44 99 2*1*1*1(90
29 2AIA1A1C06 15 2*1*1*145 99 2*1*M1*9

21 2*1*1*1(97 S6 2*:*1A1C41 91 2*1*1*1(92
22~~ :1&919 672111 92 2A 16ILI9

23 2*1*1*1(9t9 59 2A*1110 93 ?*1*l*1(9i

2 A 2**11 9 2*1*1*1(19 96 I 2*1*1(9

26 ' 91 2 6All1 2A A A E :Il 2A

2* 2A1111 93CI 'A*IA1(I

29 2*1*1*1(16 ,4 2A*A1At1*(439 2*1*1*1(29 65 2*1*1*1(16

31 J*1*1*1(21 66 2*1*1*1(16
32 2AIAIAIC22 47 2A1AIA1E17
31 111123 :9 2*AA11(1
34 2 1,1I1(24 69 2*1*11(1
36 2*1*1*1(C25 70 2*1*1*1(2

FOR COMPOSITE P*972 BREAKOWN9 INPUT KEY(00 COD J EN(TER].

Figure 6-7. Example of VAI1IS IPB reference designation
index frame.
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,3.

In a relatively limited number of cases the system will be

* unable to provide the correct CPB because of multiple use of a

sin gle RD for different equipment configurations. For such

cases an RD multiple use index frame is inserted in the

sequence. An example is depicted in Figure 6-8. This example

depicts a particularly complex case based on configurations in

the reference IPB, so the format should satisfy all foreseeable

applications. In less complex cases, the boxed area in the

example could contain more than one target RD, as long as the

list of next higher assemblies (NHAs) is compatible.

T 1 R I-?ARC1*4-2-AA 23'ZR'ge APe *41R
I AP r RFFREN.I DESIGRATIONT ("ULT|PLE USE INDEX)3AI

IRE SELECT[ R[FERENC DESIGNATION APPLIES TO MORE IMAN ONE PART. CHECE INE LIST BELOW FOR
USE OF R3U5 REWERENCE DESIGATIOk ON NIGmER ASSEMBLIES AND MAKE A CHOICE.

RERERN[CE KEY OESCRIPTION PART NUMBE R USABLE-
* D SI6NATION o CODE

3 CONTROL. RADIO SET C-RS33/ARC-164(V) 70699R-80I -A
715908-119 -.

"70SSA-813 .

7:3106-8 5 - 1?ISRSR-.O- ..

3 CONTROL. RADIO ST C-RARR/ARC-1.6(V) ?060S-.1 -E

7 6 75-8 3 .G

7,,75-RS 6:

3 COATROL. RADIC SET C-RAR1lARC-164(V) ?16076-801 -

3660'11131" 'k
706,76-8,A "L
7,06676_-8,, "S""'

CONTROL. RADIO SET C-RRR2/ARC-l4(V) 6079-SE -Nt-
7 6t79- 3 

*0

2 (A -R A .0 :'
ASNI's-:Is .T

SA-?SO!C/R-(V3 (ALTERNATE PART) RRRA4-$S' A.E.|,
SA-2(1'A/ARC -164v) (PREFERRD F ART) REE- A.E.,..

3 SA-20(l/ARC-164(V) (ALTERNATE PAR, 91 .848tR RAR.Rf,' F-
4 SA-20IA/ARC-164(V) (PREFERRED PART) 1Z4R-068V .F.JR

5 SA-M? IARC-164 v) (ALTERNATE PART) 18646-OVR C.G.K.C
6 SA-ZgEA/ARC-16aA V) (PRr'ERRED PART) 1124S-110 C.G,,''

S7R-2VIAARZ-I4(V) (AFR[E RA(F PAPT) 91884A-804 D, , F

1 SR-2?61A/AQC-164(V) (PREF[RRED PART) 9124SA-804 D.,.L.F

9 SA-21E;IAR:-I1A1V) (ALTIERAT FAT RIRROR C.R.S.!

'A S-2t(AIEARA! P ( PREFRREiD PART) A1ZRCRte O.eS.

FOR SPECIFIC COMPOSITE PARTS BREAKDOWN INPUT KEY CODE ]. [ENTER]

Figure 6-8. Example of VAMIS IPB reference designations
multiple use index frame.
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6.2.4.2 Part Number (PN) Index. An approach to obtaining IPB

* information which is as common as the RD index is through a PN

index. An example of a paper-based PN index was illustrated in

* Figure 2-13. In an approach similar to that described for the

RD index, when the number of individual PN index frames will

exceed 10, a PN master index frame is used as illustrated in

Figure 6-9. PN entries on each line coincide with the first PN

*, I 1 2 ? 4-?.RR No tAP t

* 0 1PI NYR UAPRERS (ASUR INDEX)

I, E SI[& JAS WITH K BE [I6RR01 RITA E? RGRI[ N] MIT"
I PAR a ER C J PAl! ROARER [ T PART MOuRER

) AAA3IWIS 3? TASI"SS

I C S 17- 32 5 -46
3 D*I1R,?-5 33 RIORI-2

14.2 DIN1

6 JAt!ITXI4245
7 RF$2-2- -
I L DZ6RZ* i

1 '1 3*SRAI25
NIA .lI/ $ 18 06I)SL•*" ,,"

12 I.3 "?-2 S'5A1;f.R ACKt1DftALt
13 Oct N-OWP R .SPC
14 AROfiIII9S
15 RCI RI 3 . 5 *. .

"

16 RL gR I3R ..

16 R .. " &:1 15 A

21 ?13-1T*

22 UAiIAIOAI

24 1-6|]- I4-S§-9
25 165063

26 20SP30-7
27 34665-."
20 d-1145-1664

(0 OQ PaR! EURREP ENDED FRAM Of ER!EREl IRFI! it'T C ODE ) . LEkE:"

*Figure 6-9. Example of VAMIS IPB part numbers master"--

• - ~index frame. ...
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*- index frame. PNs beginning with alphabetic characters precede

those beginning with integers. Selection of the key code adjacent

to the applicable beginning PN will yield the appropriate"L

individual PN index frame, an example of which is presented

in Figure 6-10.

IV 314 PAR 8N8843 INDEX (81U144¥49 TO PlU165305) 8

1- try PARIT NUMBEIR KEY PART BUNSENII KEYt PART? IUNI[Ift'%..

3l P418188(1 81 881 1 1 mie
I ME14445 36 M BUM521S4 71 R1u16721

2 B~45. 37 88661524.5 72 83E167293 88[6~t446.
-  

38 8S[U1521145 13 881614787' " *

4 88[U144?.7 3 83U S2 -1T85 74 1 "S6t188-
5 HBLU1448-5 40 M&[U1522-205 IS 8 l6E.1

+
96

6 8r'449.' 41 8 1228S 16 8I1Ui879

7 M851;sJs 47 MB[U1523mS 77 8014815e 88u14 5 43 88U 152185 78 886U61881+.-
9 866i4505 44 5B[105288 ?8 8tu168018
1"1 866,A1.5 45 86U15291 i9 8S268842 ". .

11 M8U61413. 46 ""lu15282 81 N1:1644
-"12 88b[,1455n5 47 NB[U,15293 8? eqt 81188681

13 886L,146S 46 MM83085 83 8811)198445
14 86L14451 48 88641$3145 84 88U6114.5
15 8812U1463 58 8866U15393 35 886617884.5''.

I6 MU121477.1 51 8IEU1542HS 1070 81U1126
17 mot , 476 .S 52 E1114315 3? :[ U17 19
18 881,116J5 $3 88[621 5545 8i 886)uI2845
19 831. &bJ3' U4 88 525 as 886617282%

21 8 mB[L1141 56 86U15545 81 UI 6 7284

zz 851,444 57 2866155.5 82 831 722 a
23 ';" 31486.5 58 8P1361567 93 N8IL1729.5

S9 88EL18588 84 NIEL 174-5
25 8B1U44875 69 N8 166H 5 85 NRSUI??524;

26 886U1498'9 61 8B6U1464H5 96 886U175345

27 86,4882 88LE64
26 PLU[149145 83 88 6647
29 :5H1L492 5 4 8 64184

3t2 89, i 13 68 i8UU16 S3

31 86294. 47 81 54

33 Ml861496' 66 486, 668"'
31 8 18-.541, 49 M.8 ,6+69
3 5 BE621 5 2-7 N S 7t 486218 69M45

FOP COMPOSITE PARTS R[AK9DOWN INPUT KT CODE [ENTER.-).

Figure 6-10. Example of VAMIS IPB part numbers index
frame.
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P

* Selection of the applicable key code for the known part

number will normally access the CPB for that PN, unless the

particular part with that PN has more than one application or

use within the system. In the latter case, a multiple appli-

*cation PN index (MAPNI) frame is inserted in the sequence.

This format, an example of which is illustrated in Figure 6-11,

IF UP HIPLE APLC.,I. PAT RUMBER INDEX (Phg "e7RA

THE SELECTED PARTI C7SR. CAPAC ITOR. PIEDELECTROLYTI.1
TH1IS PART "AS MULTIPLE APPLICATIOR. SELCTJ IH A PPLI CATO 10 INTEREST FRO" THE LIST RIELO6,

REV:CORHIHE ASSENSLILS USING TIS PART
coDt E RUNEHHON

7059VT1191 [ECEIVIR-TNARSMITTIR. RADIO R1-1145
919403-801 ARE CEIV ER. RADIO . LOAND R-176

A 141AICTIT 1AU.1IPLE) CIRCUIT CARD ASSY. GUARAD

(MULTIPLE) RECEIVED.TRAHSHITTER. RADIO HT1116
911493-110i RECEIVER. RADIO. 6UARD 1.197A

I ZA3AICII MHULT IPLE) CIRCUIT CARD ASS'. SUANO

(MULTIPLE) IHDICATOR. FREQUENCY CHANNEL 1D-19R1. ID-196A
C 4ATCT 11:V-A CIR:C UITI C ARS AS. :IRDICATR 1OAR" I
O *A 1C2 WTRSNV93,2 C CIRCuITI CARD A SS. INDIC 1ATO R:aOARI 1

I : , 2 9859 Be CIRCUIT CARD ASSY . IROICATO 0. DA RD 1 (ID-1H61 ONY)

F AC1 RTAP2 CICI ARD ASS'.INDCTR ORA AC5 :1RR-E CIRCUIT CAA AS. IRCATO: OA 3
H I4C 9S43-612 CIRCUIT CARS ASSY. IRDICATOR AOURC,

FPOR SPECIFIC COMPOSITE PARTS BREAKDOWN: INPUT REV CODE C CTER).

Figure 6-11. Example of VAMIS IPB multiple application
part number index (MAPNI) frame.
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is used whenever a selected PN has multiple applications that

would result in more than one CPB. As will be shown later in

this section, however, the CPB format has some flexibility for I.
incorporating multiple application PNs; it will not always be

necessary to insert a MAPNI. As a general rule, if the PN has

m0re than one eqcuivalent RD and more than one figure/index number

in the same NHA, plan on separate CPBs selected via a MAPNI. If

the PN has m.ultille RDs with the same figure/index number, they

can usually be combined in a single CPB.

6.2.4.3 Major Assemblies List (MAL). This format is primarily

for individuals who do not know either the RD or the PN of the

part, but are familiar with the names. As is depicted in

Figure 6-1, it may also be the preferred route for users who

want to obtain a breakdown illustration but do not need the data

on a CPB. An example of the major assemblies list format is

shown in Figure 6-12. It is actually a simple menu of the

major assemblies which make up the system or equipment, and for

which maintenance parts lists (MPL) and breakdown illustrations

(BI) are provided in the IPB. It is this relationship to MPLs

and Bin which gives the MAL its only unusual feature: Two

selection columns are provided, giving the user a choice of path

to the CPB. Technicians who are more familiar with the nomen-

clature would select the MPL; those who are more familiar with

configuration, or simply want an illustrated breakdown would

select BI. Although many MALs will be complete on one frame,

it will not be unusual for complex system MALs to continue on

second and subsequent frames. When this occurs, the numbers in

the figure number column should be consecutive through the series

of frames, coinciding with the actual figure numbers of the

ap~licable BI. Key codes, on the other hand, are arbitrary

codes and should start over on each new frame.

6-17
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* UPS. IL'LUSINAIEZ I.-O 11SSEOILIES LIST

pN

IGURE[ BIT

NU i I CODE TITLE

1 A 11TIO6 SAT BESCIAL SiAMALLAI.IOS ..
ft S PILOTS £50 iA5A0 PIL0OTS SOCKIT ASSIST [a[CII0S S[AT ASSENSLY. i*

I C PILOIS AND IADo PILOTES I Cft S A? ASS["LT.

4 9 S(AT CUSMION ASSENLY.
S 1 EJECTION UN ASSEMBLY.

I I OOO-UE 1U ASSENLY.
I " - I B KLKASCE KIt"ati. ASSISSLY.

IN S[A POtT|0M AC UATN ASS[SELA.
I A T A S SES A L ,. 

[ " 

A,.S' 

..

it J BACIEST INSTALLATION.

11 K FACE SCR[[
m 

ASSEMBLY.
12 L GUILLOINSE AND PIPI|

- 
INSTALLATION.

13 T lOP ATAC [? MECHANISM ASSEMBLY.
14 01 SLAT BUCKET FIRING CONTROL ASSESLY.

15 0 NAI.UAL OV 'DR IO A:D LE OCSTCAAKI SCHIANISS ASSENALY.p1 P SIFOOLDEE WASISESS ASJOSTSE[NT WLCNAIISS ASSESOLY.

17 SEN 11 UtT AS1ESSLY.V
18 a FORWARD AND A ? CASOPI I|TERUPTOR NECHANISM ASSEMBLY.
IA S DRO&uE PARACHUTE CONTAINER ASSEMOLY.
75 7 MAIN SEA ASSEMBLY.

21 U ACTUATOR WINIG INSIALLATIOA.
22 V NGEICY OXYGEN MECHANISM ASSEMBLY.
23 0 SPECIAL IOOLS KIT.

0 FOR S'EIKOM :LLLSIRA-104 F5 IGURE NUMBER 3. [chirp"
FOE NA:S10%1AINCE PARTS LIS!T Ho ANL KEV CODE I 3.1 (hit a]

Figure 6-12. Example of VAMIS IPB major assemblies
list frame.

6.2.4.4 Maintenance Parts List (MPL). In paper-based IVBs the

MPL (formerly the group assembly parts list) is both a source

of applications data as well as an index or cross-reference to

the associated breakdown illustration. In VAMIS-type IPBs the

MPL is primarily a selection menu, as shown in Figure 6-13, for

obtaining the correct CPB. Index codes, descriptive nomenclature,

6-18
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, TO I?P.?AR1164-O*AA ?3-?e-ep a.* *4,-a"*,'-
* IA *AIIRIA CE PARIS LISTj FrURI 12. ODOULAIOR C]RCUIT CARD ASR.

INDEX PART NRER OSCRIPTION RSAILI-2 Cao COD[

PA (!AIR-RR . CIRCLIT CARD ASS[MAL. :ODULATOR .... *A
* R1RRA-RP3 ..... Cl .IT CAR, ASSC [a.T. OU AT R. *C
*3 91aP9- ... . CIRC]I CA ASSM. ,, .O.ULATOR .. .
1 A3712-RAT ... . . T o.L
A CC36'-SAA" ' TU6 :PLA6(AP)
2 R52LRTAB?1 1 .... ,,SAUT. SALkrLOCI

MS 6aA'7-2 . IT(A.
3 R3796 -1 . .. . RACKLi. AN L[,

A 4 A6A6 -1. CABLf RADIO f t OUENCY.
S CC?*2,urP3.5P1'. 11PA Z 1OR. FIRED. CERAMIC DIELECTRIC

ATC1IR IfJPSBSP CA4-aZ110. fP1[H. GLASS DIELECIIC

a9 CXAS I; . . . ..... . . .[SIS..R

11 RCROTSBAJS .... .RSISTO
C S 47 . C........ . CAP ITOR

U RCRCTI161S RESIS... .. RS TOR

14 PS'6663-SI .. .. COIL
15 36 4. ..... . CD:L. RADIO FREQUENCY
1 16 N 57SP63-07. . . COIL
17 OC.R UrPRSPCT ... . CAPACITOP. FIXED. COMPOSITION b --
16 368766-844 ... ... . COIL. RADIO FREOU .C-
19 6IS467-91i. ... .... . RA SSTOR
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26 RR'TG&.jSRESISTOR

29 MP1 -9 . . CI
3P ~ ~ ~ M RAL3S. . RISTOR
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3-1 CKOB4' ...... CAPA.ITOR ............. A . . . "-"
34R KbEIIR ... . . . CAPA,TOR ........ . ..... . '.C.C
3- C ,051,4K.... CAPACITOR

0 FOR CO MPSITE PARTS BREAKDOR INPUT INDEX COO[ (E !NTERJ.

Figure 6-13. Example of VAMIS IPB maintenance parts
list (MPL) frame.

indenture, and usable-on codes used in the MPL establish the

base'ine for related breakdown illustrations and CPBs. Part "'

numbers and usable-on codes are included to assist the user in
selecting the correct part. The description column, which is

primarily what technicians will use in identifying the part of

interest, is in the normal top-down breakdown, indentured organi- ,

zation. On a continuation frame, such as would follow this .

example frame, all top (0) level entries must be repeated, as

well as any lower indentures against which usable-on codes apply.

% -
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6.2.4.5 Breakdown Illustration (BI). Breakdown illustrations

in VAMIS will normally not differ greatly from those in paper-

based IPBs, as can be seen in the examples in Figures 6-14 and

6-15 (for a mechanical assembly and an electronic assembly,

respectively). However, some large illustratiors, which may be

on foldout pages in a paper TO, will need to be divided into

subassemblies, or on some other basis, in order to be compre-

hensible on a video screen. All parts which can be illustrated

should be shown and should have an index number which is the

same as on the MPL and CPB. Parts which are not illustrated

will normally have no index number, but should, if possible, be

listed with a code for selection of the applicable CPB. If the

selection of a particular index code could result in more than

one Composite Parts Breakdown, because of multiple part numbers

and/or different usable-on configurations, divert to the

appropriate reference designator multiple use index (index

numbers, like reference designators, normally apply to the part

in a specific location). In systems where RDs have not been

assigned (as in many mechanical assemblies), a special multiple

use index may have to be compiled. Alternatively, the Composite

Parts Breakdown could list all the alternative part numbers for

that use of the index number. On plan view breakdown illus- v,

trations such as the example in Figure 6-15, it is not feasible

- to have the index numbers meet the character size requirements

"-" normally imposcd, or to show the code "brackets" indicating

selectability, without degrading the illustration's compre-

hensibility. The user will need to use the zoom feature to

increase character size. The note at the top of the frame

should clarify the availability of index numbers for selection.

6.2.5 Composite Parts Breakdown (CPB)

This format is the working part of a VAMIS-type IPB, and is

the end result of the selection methods, formats, and pathways

6-20
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- described above. Figure 6-16 illustrates an example of a

*relatively simple CPB, the result of selecting index code 11 on

the breakdown illustration (Figure 6-14) or on the maintenance

parts list. The sam~e CPB would result from selection of PN

MBEU1486H5 on the P1N index (key code 23 on Figure 6-10) . Since

reference deF4Lanations are not used in this system (normal for F

mehaicl ssmbie),ths P wul hvenoreatd D ndx

rtOL3(

I IIN D N ~t S'A I~. IU[ t.1 C~ES ]IAA-D

Z6-2

.............. 6-4 Exml of V I . . .. . .. . .. .* b ..... ...... illstrtio
frame.ex..odd..iewof..imle.me..nic.
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Figure 6-15. Example of VAmIS IPB breakdown illustration
(plan view of electronic assembly).

The basic elements of a CPB are the applicable BI (or necessary
Portion thereof) , the applicable portion of the MPL (including
the selected indexed part, and higher and lower assemblies/parts),71
the applicable part numbers and usable-on codes, and the appli-
cation data for the indexed part. The listing for the selected
part is highlighted by boxing in this example. Since no further
br'-akdown of the selected part is available, the index number is
coded as not selectable. If a further breakdown was available,
the '*would not be shown.
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W11~I D1SCRIPTION PART VVPRER USE-Ok £PL(AIk a

3 CODE -

SEA .A5s!I. (MULTIPLE) REF DS (NONE
&.A>~ *' IS .C11 tl . 16At 374.L Ull/SSY I

MIII.1L25k .5 iIEND I4E- I

Mr'K SlACD

PITC

FRo CONPOSTE PARTS IECEDOSS OF DINER INDEXED PARIS: IPUI INDEX CODE C; J. CETIAE

Figure 6-16. Example of VAIS IPB Composite Parts Breakdown
(CPB) frame (simple mechanical assembly with
exploded view).

When the list of next lower assemblies (NLAs) is short, they

should be included in the CPB. When the list is lengthy, provide

an index code for next lower assemblies. Selection of the code

would go to a new frame containing the full list of NLAs

indentured under the part of interest with an indexed breakdown

illustration, but without the topdown breakdown or application

3ata. Selection of the index code for one of these NLAs wouldL yield a typica] CPB.
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The topdown breakdown used in a CPB should start no higher than

one level above the reference (0) level, unless higher level

usable-on codes are involved and they are necessary information.

Attempting to construct a complete topdown breakdown consumes

"* valuable display space and has limited information value.

Many CPBs may not be as simple as in the preceding example. To

illustrate, the example in Figure 6-17 requires the inclusion of

O ? 1IR?*?ARC164-2.A 23-ro-01 GPI "IC
*-IP, CONPOSITE PARTS iREAEDOWN; FIGURE 16(1).64.

INDIA DESCIRIPTIO PART O NI[E USE-O APPL DAOk S/ITA

SWITC IG UNlIT. Fk[QuIECV CHgANIEIL RF DE$
$A-2061 (MULTIPLE) | AIAIACAl1. C4
SA-2061A (NULTIPLE) IUNI"S/ASSV 2

I PEOR. PAGNETIC . READ/BRIT[ '-IS12-0i14 CTICED TIEN
43 . C I'.u| CARE ASSV, SACDB IRIT|. SP COOE P&OZZk

ft -a . . CA#'AC*ITOS .. $|..[E A" 4L Sfl SEC INS[T roDA'1 
P I I RS I

- "

jI e

EKE__ JPARI NUNWE IT10'OPECCONAI.__ N: I

1 M3.1IBS- 132 , O.., - -I .BBi -B-'11
2 "39014165-2 3O uC5LSt'Sr.1
3 P439#16105-2438 QUAR:-0f!-0t:-13

[43J(pRrERAC PAST SUPERZEDES "3tU1 f-241B

m 2" ' ,~~- -- - -  
E ' A -" 33..:E:

,39.'- 05.?-, -,u--,;,',B-.,-It:Z"'

9-" ... ....

EP.LEIRED P.11 luPERCEDE$ N390161se-24A4)
" 539014106.247 LQuADLI,1.eI-SfI:"-*.1
(PREFERRED P'R SUPERCS N3g9141S#-?44

-PFO , COU OO ,I , PA, TS C B[EE A DO A I. A 0 0 54 R |NOC O ARIS UT P1 T I ;X CO E NT ; C [W [EA.-""L F~OP APP.ICASL[ S,|CIPICAT]ON COAYND; IAAI]NAS IAPuT t|i CODE [ 3; [(BIu1"Ca
'

Figure 6-17. Example of VAMIS IPB Composite Parts
Breakdown (CPB) frame (electronic assembly)
with referenced data on same frame.
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some "select-at-test" data to determine the correct PN. Since

space on the frame is available, the reference data are included

on the same frame, as shown. When this approach is used,

e.g., for coding select-at-test part numbers, care must be
taken that the key codes do not duplicate index codes.

When the need for provision of such additional information

requires more space than is conveniently available on a singleL

CPB frame, the referenced data are placed on a supplementary

frame which can be directly accessed from the CPB. This approach

is illustrated in the examples in Figures 6-18 and 6-19.

* IPI OMS 171lT PARTS BREAKSSAR; FIGURE I& 18T I

INDEX DESCRIPTION PART NUMBECR 11CC-00 £PLICA1IIOW DATA
( )COD I

SA17COIW. UNIT, FROIJENCY CHANECEIE-ZII15.
$4-2061 (MULTIPLE) 23 5.R6
SS-?561A (ML.TIPLE) 19 6.11

At M E4Lkv ' 04AGNETIC - READIWRITE 1 -0812.-to14 1

3 ~ ~~~~~ ~ ~ ~ CI-1: CArAS.RA/RIE kIISV

L'-IIS E A192JI19,IE

-61-(R60)

-DOD JZ,4:

-1431

FOR~ COMPDST'C PAR'S IRCA'OA OF OTAER INSC'CS PRTS: INPUT INDER CODE [I[CUa I
FROP SILCT.A'.IES1 PART %UNDER LIST. [POAVARC).

Figure 6-18. Exarnple of VAMIS IPB Composite Parts
Breakdown (CPB) frame (electronic assembly)
with referenced data on next frame.
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Figure 6-20. Example of VAMIS IPB Composite Parts Breakdown
(CPB) frame with multiple higher assemblies
and parts of interest.

6.3 FUNCTION DIAGRAMS

6.3.1 Introduction

A general discussion of function diagrams is presented in
paragraph 2.4.3, including the scope intended by the use of the
term and the specification requirements which are applicable.

For purposes of VAMIS-type systems, all function diagrams are

classified either as schematic diagrams (SD) or wiring diagrams

(WD). All of the samples illustrated herein are in the SD "- - '

category, but the principles and guidelines apply equally to the * .

WD category.
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Figure 6-21. Example of VAMIS IPB Composite Parts Breakdown
(CPB) frame for non-indexed/illustrated
attaching parts (AP).

6.3.2 General Considerations

Function diagrams, probably more than any other type of information

found in technical manuals, have characteristics which are closely
related to the type of equipment or system which is to be repre-

sented. As a result, mechanical system function diagrams will be

different from electronic system diagrams. In addition, the range

of complexity and size may vary from a diagram containing only a
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few simple entries to one that (if paper-based) may contain

thousands of entries with as many interrelationships, and extend

over many foldout pages. In the latter case it becomes necessary

to provide referents when a line of flow must be interrupted, on

both the "from" page and the "to" page, so that the user can make

th3 connection. Although unwieldy, a user can refer to multiple %d

pages of function dia(4rams in paper-based systems when items of

interest are on separate pages. In a computer-based system with

a si.rnqle scieen, however, it will be difficult to jump back and

forth between two function diagram frames that are supposed to be

zontinuous without losing one's place. Screen size increases the

burden since only a small portion of a large and complex diagram

can be displayed legibly at any one moment.

;.'J.]jiiial consideration for formatting of function diagrams

the us.e to which they may be put. The same diagram may be

exarined to try to understand the system interrelationships, to

trV to trace a particular path, or to try to identify interfaces

with a particular point. It may be used for testing, for

troubleshooting, or simply for general reference. VAMIS function

(iaqrams should be able to support all such uses.

Tho c.evelopment of these function diagram format concepts and

(8ide!ianes was based on the following premises: L
0 The user should have maximum flexibility in moving between

one portion of the function diagram pool and any other

related portion.

• Fxtra care should be taken to prevent the user from getting

lost.

* The computer system should have the task of making inter-
connections between "interrupted" points in the same flow. .
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0 The diagram should be legible and useful at the time of
initial presentation on the screen. Since function diagrams

are part of pool information, Level 3 legibility criteria

apply.

6.3.3 Approach

6.3.3.1 Function Diagram Access Paths. Methods defined to

enable users to access particular function diagrams of interest

are depicted in Figure 6-22. This methodology has much in

common with the logic used for accessing IPBs and is based upon

the anticipated use of both the standard mode and the user

request mode of operation. Although not specifically shown in

the figure, the method assumes that the function diagram portion

of pool, like the IPB portion, will be treated as a discrete

portion of the data base, allowing the user to move about within

it with more flexibility than in other portions of pool. Once

the user has accessed the function diagram portion of pool, all

control unit keys are operable in the same manner as if the user

was in the text portion. The exception is the RETURN function,

which normally always takes the user back to the last frame of

procedural text, or other non-pool data, which was displayed

prior to accessing the function diagrams. In certain circum-
stances, to be explained later, use of the RETURN key in the

function diagram pool will take the user back to a higher-level

function diagram. In the standard mode, the number of steps

required to reach a usable function diagram will depend on the

specificity of the reference in the options list (or other in-

text reference) and the complexity of the diagram. In the ideal

case, the technician may be able to go directly from an options

list to a usable simple function diagram. In the worst case,

the technician may have to go through a series of lists and

higher level diagrams to obtain the specific usable diagram

wanted.

-30
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The same access constraints apply to the user request mode, with

the added constraint that the shortest access path is heavilyP dependent on what the technician already knows about what is

needed, and how many other function diagrams satisfy the same

function diagram identification criteria. For example, if a

technician in the user request mode calls for a diagram with a

MIDAS code input, there may be a sizable number of schematics
(or wiring diagrams) with the same MIDAS code, making it

impossible for the system to go directly to the specific diagram

needed by the technician. In such cases the system goes to a
menu frame which lists all of the schematics available with the

MIDAS code which was input. The technician would then select

the specific diagram needed, in the standard mode.

Figure 6-23 illustrates an example of a function diagrams list

that might be accessed in the standard mode. Similar menus

should be provided for accessing via the user request mode, as

applicable. If lengthy lists will require more than one frame,

they should be split according to some logical method of

organization. Note that, within groups, unless there is a

logical order of presentation, listings should be in alphabetic

or numeric sequence to assist in scanning the list. If the TO

data base will also contain wiring diagrams (WD), a short list

could be included as a group here, or a selectable cross-

reference to the wiring diagrams list could be shown.

6.3.3.2 Complexity Factors. As was mentioned above and illus-

trated in Figure 6-22, the actual path to be taken to obtain a

usable function diagram will depend heavily on the size and

complexity of the diagram. The access logic and format samples
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Figure 6-23. Example of VAMIS function diagrams list.

* .'.r~. LA A• '5. • oI

dixscussed later in this section are based on definition of three [ 2 ]2

: ~types of diagrams, where size and complexity are the differ- .--
"entiating factors. The three types are:

a. Simple Diagram- (T*e 1). The diagram is sufficiently simple

that all elements of the diagram, both text and graphics,
will satisfy the Level 3 legibility criteria at the time of
initial display of the complete diagran. daa ls
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-' b. Medium Complexity Diagram (Type 2). The diagram can be -.-'%*

presented complete in one frame with all graphics and

Level 3 legibility criteria. Graphic and text details,

however, will not be sufficiently legible without increasing

the size of the diagram through use of the zoom feature.

c. High Complexity Diagram (Type 3). The diagram is either so

large or so complex that none of it would meet the legibility

criteria if it was presented complete in one frame.

As is shown in Figure 6-22, the simple case (Type 1) diagram

can be accessed directly when the specific diagram selection is

made and is fully usable. The Type 2 diagram is equally available

but will require .anipulation of SCREEN controls before it is

fully usable. The Type 3 diagram will require an intervening

selection step before a usable diagram can be obtained. The

format-related characteristics of each diagram type are discussed

and illustrated later in this section.

6.3.3.3 Location Feedback. One of the anticipated problems of

technicians entering the function diagram pool is that of getting

* lost, or losing the point of reference within the diagram. This

will be particularly risky if diagrams are increased in size with

the zoom feature and/or moved with the pan feature so that the

complete diagram is not visible. To counter this anticipated

problem, the following guidance should be observed:

a. The header portion of the frame, as in other portions of the

data base, should contain all appropriate identifying infor-

mation and should remain in the field of view at all times.

It should not be considered as part of the illustration so

that it becomes subject to being panned or zoomed out of the
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viewable area. With illustration space severely limited,

there will be a temptation to make use of this display area

for the diagram itself. However, many diagrams are so f

similar in content that, without identifying information,

they could easily be confused with each other. For example,

it magnified portions of two similar diagrams were placed in

memory without the identifying information, when SHOW 1 and

SHOW 2 were pressed it would be extremely difficult to

recognize which diagram was which.

b. All diagrams should contain location coordinates to assist

the technician in determining location within the diagram.

The top margin and the left margin of the diagram are

recommended for this purpose. A slave windowing approach

snould be used so that, if the diagram is panned or zoomed,

the portions of the location coordinates that are associated

with the visible portion of the diagram contents will remain

in the viewable area in the correct relationship. This

approach is described and illustrated in some of the examples

which follow.

6.3.3.4 Use of Prompts and Advisories. The guidance which

applies to other types of VAMIS formats is equally applicable to

tht- data in the function diagrams pool. In addition, the data

preparer should anticipate the desirability of using some of the

routine system functions, such as memory and screen control, and

provide prompts to that effect when prompt space is available.

pq

6.3.4 Introductory Materials

As a discrete portion of the computer-based TO, the function

diagrars pool has its own set of front matter and introductory

3 materials. This could include a sectional title frame, as was

used in the IPB (F-igure 6-2), a table of contents and list of
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diagrams (Figure 6-23), as well as a description and explanation

of the characteristics and use of the schematics and wiring

diagrams. An example of the latter type of information is

illustrated in Figure 6-24. As shown in this example, unique

PAC, , up .

A ' SAC.? -A I U 4-11 0 1 -' : L' ; UC
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Figure 6-24. Example of VAMIS function diagrams .i..L

introductory materials. "iii
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an. unexpected characteristics of the diagrams should be

explaincd for the user. The use of key codes within the text

enables the user to efficiently access a particular frame as an

exaple to clarify the text discussions. The description makes

;, 111, it-, on of tht- n- ac,-,,ont or use of key codes or other standard

-V.iS attributes since they are not unique to the function

diagramed. Mention is macde, however, of the two different types

-f pr .senfation of highly comilex schematics since this is not

routinei\v available in the VAMIS approach to technical information
,re son ta t ion].

,.3.5 Simpljc Function Diagrams (Type 1)

.; r 1 Vunction diagrams are those which can be structured and

,rc),roI to be completely visible and meet all Level 3 legibility

<- tcria upon initial screen display. An example of a Type 1

i depicted in Figure 6-25. The user can, if desired,

rthcr increase magnification with the zoom feature and move the

H aigrar around on the screen for use at a more distant work

cction. In addition, the example shows how directly related

, _;rams are noted and key-coded for direct access rather than

e ]uiring use of an options list or other menu approach.

6. .6 Medium Complexity Function Diagrams (Type 2)

Type. 2 function diagrams are those which are too lengthy or

c-i-. iex to qualify as Type 1 diagrams, but which can be

structured and prepared so that the total diagram is visible and

the major elements meet Level 3 legibility criteria at the time

oi initial presentation. An example of a Type 2 diagram at the

IT"V of initial presentation is shown in Figure 6-26. Major

function titles and- locater legends are sized for initial

legibil ity, and the technician is prompted to use the screen

controls to furthet increase legibility of the details.
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Figure 6-25. Example of VAMIS function diagram, Type 1 '-...(simple schematic).

Figure 6-27 shows an example of use of the zoom and pan control "'''

functions to increase legibility of the diagram. Note that "--

-: although portions of the diagram have disappeared from the-..-
illustration "window" as a result of such control actions, the ""

portion of the locator grid which is associated with the
remaining portion of the diagram stays in the viewable area. "!i:

Independent windowing allows the grid to change size along with '.

the diagram and keeps it aligned, but prevents the useful
portion from going off-screen. Note also that this illustration"--.:

contains some lower-case characters (a, b, and c on the Brake" .[
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Figure 6-26. Example of VAMIS function diagram, Type 2
(moderately complex schematic, initial
presentation).

" Control Unit board). Since this represents the actual labeling

on the board, and the diagram can be zoomed-up for legibility,

the character style and Level 3 character size criteria can be

deviated from.
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Figure 6-28. Example of VAMIS function diagram, Type 2
(block diagram).

"" 6.3.7 fh Complexity Function Diagrams (Type 3)

. Type 3 function diagrams are those that are too lengthy or too

complex to be prepared as either Type 1 or Type 2 diagrams.

Type 3 function diagrams will require special efforts by the

data preparer and special actions by the user to obtain usable

schematic and wiring diagrams. Type 3 function diagrams for

presentation on VAMIS will involve three diagram subtypes:

orientation diagrams, subfunction diagrams, and main diagrams.

. Each subtype and its interrelationships are discussed below.
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6.3.7.1 Orientation Diagrams. An orientation diagram is

displayed as the initial presentation of a complex and lengthy

schematic (or other function) diagram which cannot be handled as

in the simple or medium complexity cases. Its purpose is to

allow the user to become familiar with the contents of the

schematic, and to select both the type of presentation and the

starting point desired. Figure 6-29 shows an example of an

f Ah'ASX-35 CLOC&'IRLOLV~E ORIEOCATION DIARAM,

* -- 4 - 2 - ± - - - 3 - 4 * -H -- - -- -- - - -: " "

g0 7q' 1309j ? k' IPP I(~
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Ji r ira
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-- . ..... . ._,S 11 0Q I%0..A :.ii ::::
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1  
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Figure 6-29. Example of VAMIS function diacram, Type 3
(orientation diaqram for comIlex scher'atics;
Example 1).
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orientation diagram based on a hard copy schematic consisting of

two foldout sheets, which if connected would measure approximately

12 by 44 inches. All detail is eliminated, but all functional

entities are represented in the approximate same relationship as

2n the original diagram. The function blocks are graphically

coded (by dashes) the same as the original diagram to indicate

the level of the function. Number and letter codes are provided

within the blocks as a means of selecting the detailed subfunction

diagrar of interest (see subparagraph 6.3.7.2) or the equivalent Ii
detailed section of the main diagram (see subparagraph 6.3.7.3).
Since the orientation diagram is structurally complete and

lUc(lble at initial display, it is technically a Type 1 diagram.

Howe,er, since it has insufficient functional detail to be used

as a function diagram, and is a necessary step in the process to i'
obtain that detail, it is classified as a Type 3 diagram.

i' :uie 6-30 illustrates an alternate method of presenting an

orientation diagram. This approach may be useful when the

physical relationships of the equipment or components comprising

the diagram are important to understanding, and the size of the

diagram does not preclude single-frame presentation even if the

complexity is too great. In this case, all textual detail and
some graphic detail has been eliminated and key code callouts

were used to identify the significant elements of the diagram.

The user can input a key code to obtain a specific subfunction

just as in the preceding example. Alternately, the user can

specify a particular coordinate location to obtain a legible

presentation of the equivalent portion of the main diagram, with

all detail included. Input of coordinate locations for this

purpose was not used in the first orientation diagram example

since it did not have the same physical layout as the main

diaqram that it represented.
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*Figure 6-30. Example of VAMIS function diagram, Type 3
(orientation diagram for complex schematics;
Example 2).

6.3.7.2 Subfunction Diagrams. This subtype of the Type 3

function diagram is intended to provide one means for technicians

to obtain the functional detail needed for task performance.

These diagrams are obtained by selecting a numeric code on the

orientation diagram, and consist of two closely related parts:

the subtunction and the subfunction interfaces. The basic

subfunction diagram shows the detail of a specific functional
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entity. The subfunction interface diagram shows the detail

- between any two subfunctions that are functionally related.

discrete portion of a complex functional diagram. This is the

dispay hatwould result -if the user selected key code [1 in

* 1~ 5% AA 
t

A 4 C2?fR S jp U r,,

KI.

Figure 6-31. Example of VAMIS function diagram, Type 3
(subfunction diagram for high comnplexity
schematic; Example 1).
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* the orientation diagram in Figure 6-29. The diagram shows all

of the block 400, Relay Chassis functions, and identifies the

p functional interfaces that are relevant to the Clock/Resolver

function. The user can show a diagram of any particular inter-

* face or go to a related functional diagram by inputting the

appropriate key code. Note that the Relay Chassis subfunctions

on the main Clock/Resolver function diagram are split into two

parts, in two separate parts of the diagram, as shown in the

orientation diagram (Figure 6-29).

An example of a subfunction interface diagram (SID) is shown in

Figure 6-32, depicting the functional interface(s) between two

% 'A %~- CL kRE OQ SUrJUCI10 IRRA~Ca ES : 41. RELAI WAS$1 1 16t, r-.~".; 7

Zb CE Or- SK
[A)

J A 1 Lt * P Ie @B

*Figure 6-32. Example of VANIS function diagram, Type 3
(high complexity; subfunction interface
diagram).4
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Clock/Resolver subfunctions. This is the SID that would result

from selection of key codes [8) or [4] in the example in

Figure 6-31. A SID permits the user to identify the interfaces
betwclen any two subfunctions of the same function, including any

relevant characteristics (e.g., test points), without the

irmvo)Fitlon of irrelevant detail. In addition, the SID allows

the user to trace from one si'ibf unction to another, through a _

complete, complex function diagram if necessary. Selection of

key codts [A] or [B] on this SID example would obtain the sub-

function diagrams illustrated in Figures 6-31. and 6-33,

respectively.

A 3-
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Figure 6-33 shows another example of a subfunction diagram. This

is the display that would result if the user selected key code

[11] in the orientation diagram in Figure 6-29, or key code [B]

in the subfunction interface diagram in Figure 6-32. The diagram

shows all of the block 1100, Regulator functions and functional

interfaces that are relevant to the Clock/Resolver function.

The user can show a diagram of any particular interface, or go

to a related functional diagram, by inputting the appropriate

key code. Note that selection of key code [B] which follows the

reference to the Power Distribution function would obtain the

Type 1 diagram illustrated in Figure 6-25.

6.3.7.3 Main Diagrams. This subtype of the Type 3 function

diagram comprises enlarged sections of the actual function diagram.

The example in Figure 6-34 illustrates the display of a portion of

a complex function diagram that might result from selection of

letter code [H] from the orientation diagram in Figure 6-29.

This display is equivalent to the subfunction diagram shown in

Figure 6-33, but path tracing must be accomplished through use of

the pan keys rather than by key code selection. Assuming that

such a schematic has been drawn to meet the applicable specifi-

cation requirements, additional format-related requirements for

video display are minimal. They include legibility of main
labels at the time of initial presentation, connection of multi-

sheet schematics into a continuous diagram, and assembly of any

notes for on-demand presentation.

The computer programming will have to edge-match the appropriate

sections of the diagram both for initial presentation and as the

user pans through it. If each section is prepared to fill a full

frame at initial presentation, portions of up to 4 adjacent

sections could be required for display at any given moment.
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Figure 6-34. Example of VAMIS function diagram, Type 3
(high complexity; section of main diagram;

Example 1).

D-Lsplaying notes which may be on the main diagram requires

* special treatment. The box in which such notes would normally

be collected in a paper-based schematic would only rarely be

visible on the screen, and panning back and forth in order to

read the notes and return to the applicable diagram section is

not feasible. The recommended solution to this problem is to

have each note, including general notes, displayed in a window

6-49



in the corner of the frame when requested by the user. While

the note window is being displayed, the prompt would change to:

* I~~ FOR EXPLANATION OF DIAGRAM NOTES: INPUT NOTE NUMBER []
E) [ENTER].

°"- TO ERASE NOTE WINDOW: INPUT SAME NOTE NUMBER [ ]'E) [ENTER].

*" This will permit the user to review any referenced note in the

context of the diagram contents to which it applies, and then

clear it when it is no longer needed.

Figure 6-35 presents a second example of the main diagram

the display of a portion of a complex function diagram that

- ' might result from selection of coordinates [CIO] from the

*" orientation diagram in Figure 6-30. Note that the location ."]
coordinate scale visible in Figure 6-35 bears the same

relationship to diagram contents as that in Figure 6-30. As in

* the first main diagram example, path tracing, if desired, can be

accomplished through use of the screen control pan keys. In ...

the example shown here, character size and style of the
component labels do not meet the specified legibility criteria.

- In addition, some of the graphic coding used in the original .-
. paper copy may not be adequate for CRT presentation, e.g., the

.• small "dot" pattcrns used for pneumatic pressure and retraction

pressure, because of insufficient resolution. The legend for

"' the graphic codes is placed in a window in one corner of the

frame. It does not move in response to panning of the schematic.

|o If the diagram contained notes, they would be presented and

erased as described for Example 1.
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Figure 6-35. Example of VAMIS function diagram, Type 3
(high complexity; section of main diagram;
Example 2)

6.4 OTHER PROCEDURAL SUPPORT POOL DATA

6.4.1 Introduction

Pr'~c1ia1support pool data encompass the types of data which a

technician may want to have available either as a supplement to

or, in the: case of experienced technicians, as a substitute for

r~c~ ~~1track data. 7Iwo major types of procedural

sv~cr cc:l cdata are Illustrated Parts Breakdowns and function
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diagrams, discussed in Subsections 6.2 and 6.3, respectively.

This section discusses some of the remaining types of procedural

support pool data which should be anticipated as necessary in a L

VAMIS-type system. These types include:

- Access and locator diagrams -.

0 Test setup instructions

- Test specifications.

Procedural support data can be accessed by the user in either

the standard mode or the user request mode of operation. In the
"" standard mode, most efficient access is obtained by selecting

the data wanted from the options list for the reference procedures
frame. Alternately, the user can obtain the data via tables of

contents (TOCs).

" The guidance in Section 3.0 applies to procedural support data

. as well as other types of VAMIS data. In addition, data which
* are required for performance of maintenance should be included b

in the procedural instructions to the extent applicable so that

-. the technician does not have to request the data. Applicability

will often be determined by the track, or level of detail, of

the procedures involved. Thus, a specific locator diagram for a I
part may be included in the illustration for a Track 3 procedure,

but omitted in the other two tracks. Inclusion of specific

support data in procedures does not eliminate the need to

* provide the data in pool, although the same basic data may be

used in both places. -

Since it is part of pool, procedural support data are normally " "

prepared to Level 3 character size criteria. However, since by •

nature they may be used to support the performance of mainte-

nance, the data should be legible when viewed from the work
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location. This can be accomplished by having all procedural

support information on the frame (except the heading) subject to

the zoom and pan controls, as is assumed in the examples in this

secti2n, or by preparing the information to Level 5 criteria.

6.4.2 Access and locator Liagrams

Access and locator- diaJams (ALDs) are used to help technicians

find a particular part or assembly and, in some instances, to
determine what other parts or assemblies interconnect with it,

hide it, or are hidden by it. Although not as detailed as

breakdown illustrations, access and locator diagrams are also

useful in determining the sequence of removal/installation or

disassembly/assembly if the detail is adequate.

ALDs should be prepared for each major assembly, as a minimum,

and at a lower level if needed. To the extent feasible without

cau1sing too much congestion on the ALD frame, a particular ALD"°°-

should be complete in the fewest number of frames. When more

than one frame is needed, a messaie should be included in each

frame, noting the availability of additional data. Figures 6-36

and 6-37 illustrate examples of a two-frame ALD. When an ALD is

accessed in the standard mode, the first frame of a multi-frame

series will be displayed first. The user can move between the

frames using the [FORWARDI and [REVERSE] keys on the control

unit. Charactcr size of legends in the illustration are not

critical since the entire illustration can be zoomed up,

panned, etc. for increased legibility of detail. Callouts are

not normally used in ALDs since there is no text involved and

usinj callouts requires additional visual search. Callouts may

be uscd if they would reduce overall diagram complexity, but the

reftrnced legernds should always appear on the same frame as the
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Figure 6-36. Example of VAMIS access and locator diagram
(ALD) (first frame of two-frame ALD). Li

illustrated part, as shown in Figure 6-38. When ALDs use an
inset for cross-referencing component names to the illustrated

6- part, the inset must meet the character size criteria since it

should not be subject to the panning and zoom controls.
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instructions for procedural support pool data should be prepared

at the level of detail needed by users who do not have them

integrated with their maintenance procedures. For example, if

Track 3 procedures include test setup instructions, but Track 2

and Track 1 procedures do not, then test setup instructions in V ..

pool should be at the Track 2 level of detail so they are usable

by both Track 2 and 1 technicians. In such a case, the options F.---

lists for Track 2 and Track 1 would include the test setup

instruction entry, but the Track 3 options list would not.

ITO IC-141A-? A 63-137724L
ACCIE! LOCATO? DIAGRA. FUEL SMUIOFF ACTUATOR.

I ELECIR!CAL CONNECTOP 11 CABLE CLAPP. SMIL
2 BTII . ' %,1-R 13 CAB .L CLAMP. LA*1 [

,b ,l ,E T 14 ATTA I G BOLT. LONER % - ' -' _ , +

C CO TEB ,11. 15 ACTUAT R O L L

1 PIU C OPV1 T G .E. (LEITTECAL COWNCTOR

$ ".

- -.. J

*l'*

-S

JIR 'rUP% TO TOU.R PF ':E E [rrTURh

Figure 6-38. Example of VAMIS access and locator diacqrarn
(ALD) using legend callouts.
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In all cases, the input conditions for a particular checkout or

fault isolation procedure should include the need, where appli-

cable, to set up the test equipment according to the appropriate

instructions unless the instruction is fully integrated in the

maintenance procedure. When there is doubt regarding proper ..-'I
placement of test setup instructions, preference is to include pq,

test setup instructions with the maintenance track procedures.

If the test setup is unique to a particular test, it should be

inteqrated with the test procedures. If the test setup is

common to a number of different tests, it should be prepared as
a separate task procedure covering all common setup requirements,

with unique setup requirements in the individual test procedures

(e.g., switch settings). Operating instructions for standard

and special test equipment are generally not included in test
sutuD) instructions. Where applicable, these should be included

in the pool reference data or, in some instances, in separate .-

TOs which can be accessed as needed.

6.4.4 Test Specifications

Test specifications are generally of two types: (1) test specifi-

cation tables that list quantitative values and tolerances, if

applicable, which are acceptable for each listed test condition,

and (2) diagrams such as waveform guides which illustrate how

the test equipment (or the tested equipment) should respond to

the test condition. As with test setup instructions, test

specifications should be included in track procedures accordinq

to the needs of the user of that track data. Ordinarily, all

three tracks of procedural data will include the appropriate

test specifications, since even the most experienced technician

should not be expected to accurately remember more than a few

test specifications. In addition, there may be a need to

provide a consolidated listing of test specifications for use by

technicians who are troubleshooting from schematic diagrams or
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checking out a problem not covered by procedures. Such a

composite listing might include normal values for a series of

test points, for example, such as is illustrated in Figure 6-39.

%&I%. SICEIViN u0O1Uad6. U-Stam t V KICIS.

I o~r!7ImS- %f',110940Lm::P SO 1)0CH O5*19'.NMIR 0RP .I RtU 9D[L .. j 1-1001 DISASLID.
Ar,? N SL' P IU MI. IN LOW6E (DIOIL '0" M E .

PIN Ul U? U3) 84 us U6

1 .1.9 11.33 '.9 '.5 -. 91
2 9 7.2 *S.79 -9.66 .19 -11.78

U -1.19 -123? .1.7 6 9.96 .12.31

U S 1.7 *1.7U 5.5 9 1.00
.11.79 :5.91 . 1 .1.33 1, I

U .59 .12 .4 9 1 *.33 .5.34 .11.7t
1 . 11.16 . 9.79 :3.43 -10.97

19 9 - :*5.72 .3.4 9

- .. 9 .5. 14

13 - :5.:rr .937
14 # 1 99 .. U

16 - .12.04 -

4C4~'?~?-SR:IS DWoC15 UUE ON PR1'.v F;A-:.

IU RETUR. TO YOUR PROCEDURE [907696>.

Figurc~ E-?9. Example of VAMIS test specifications table
in procedural support pool data.
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SECTION 7.0

GUIDELINES FOR MAINTENANCE PROCEDURE FORMATS

7.1 GENERAL CONSIDERATIONS

Maintenance procedures in VAMIS are prepared at three levels . _

of detail, or "tracks." By definition, maintenance procedures

will include all procedural information that does not involve

troubleshooting, checkout, fault-isolation, and test. The

following types of maintenance activities are encompassed by

this definition:

Inspection

* Cleaning

* Disassembly or removal

S Assembly or installation

0 Lubrication

0 Alignment, adjustment, and calibration

• Pre-operational check

* P' pair.

Each set of maintenance procedures will include the input

conditions for performing the selected tasks, the procedures

to be accomplished, and provisions for follow-on activities

which may be necessary. Variations in level of detail for

each of the three tracks may apply to all, or only part, of

the data. (See subparagraph 1.3.1e for criteria which define

each track.) Baseline requirements for maintenance procedure

formats (discussed and illustrated in Subsection 2.2) start with

the Job Guide format, from specifications MIL-M-38800A and MIL-M-

83495, and are dependent on the dual-level, or "hybrid," format

specified in MIl-M-38800A. Performance of a task analysis

according to the modified methodology (Ref. 7) defined during

this project is recommended. That methodology is based on

tailoring the maintenance task identification and analysis

7-1
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methods and guidance of AFHRL-TR-79-50 (Ref. 5) and AFHRL

TR-80-21 (Ref. 6) for greater applicability to a computer-based,

three-track presentation system.

All procedural, i.e., track, data are prepared to meet the

Level 5 viewing distance requirements. This includes both text,
illustrations, and prompts, and should be achieved when the frame

first appears on the display screen. The frame code "JG" is used

on all frames of non-troubleshooting maintenance procedures.

Prior to preparation of VAMIS maintenance procedures, consider-

ation should be given to the scope of the task to be performed, -

especially for assembly/disassembly, remove/install, and similar

multipart tasks. Conventional paper-based TOs frequently

describe (at some level of detail) the necessary performance

in one direction, then summarize the other direction with a

statement such as "reassemble in the reverse order." Most job

* guide-type procedures will actually describe the steps required

for both directions, but still generally treat the two parts as
a continuous task (i.e., first take it apart, then put it back

together). In many cases this is actually what happens, but in

many other cases the two parts are not continuous. For example,

a unit may be partially disassembled in order to obtain a part

which is sent off somewhere for testing. It may be some period

of time before the part (or a replacement) is returned and the

unit is reassembled, and a different technician may be involved.

A computer-based presentation system provides an opportunity

for scaling the data to the task scope which the technician U
actually needs, and using the system's accessing and promptinq

capabilities for linking the various needed parts.

As will be seen from the discussion and examples beginning in -

Subsection 7.2, the VAMIS approach is a compromise between

complete splitting of such multipart tasks and the assumption

that the task is continuous.
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7.2 INPUT CONDITIONS FORMAT

The input conditions (IC) format is intended to identify the

task to be performed, the equipment to which the particular task

applies, the number and type(s) of personnel needed, and any

special supplies and tools which may be required. Input con-

ditions will also include descrip- on of any equipment conditions

which must be satisfied prior to task initiation, and a summary

of the procedure. Depending on the complexity of the task, the

amount of such information to be provided, and the applicable

track, input conditions may be presented on a single frame or

in a series of frames. To the extent feasible, input conditions

should be organized so that data to be presented to all three

tracks are on common frames. This will reduce the number of

individual, track-specific frames in the data base.

An example of a first frame of input conditions, applicable to

Tracks 1, 2, and 3, is illustrated in Figure 7-1. This is the

type of frame tha would appear following task selection from a

procedures TOC (see Figure 4-7). Since it is the first of a

series of frames on a topic, a second-level title is used in

the header to ensure that the technician is informed of them procedure selected. Since the same information is needed by
all three tracks (even though an experienced, Track 1 technician

may know most or all of it), it is combined on a common frame

with a frame code identification of type 6.

I

This IC frame identifies the overall task, serial number appli-

cability, personnel required, and supplies and special tools or

equipment needed for task performance. To some extent the

applicable serial numbers entry may be redundant information if

the user has been presented with and made a selection from the

model/series selection menu as the procedures were accessed (see

7-3
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subparagraph 4.3.3.1). As applicable, the frame shows whether

the listed data apply to the remove phase or the install phase.

This will permit the user, for example, to obtain only those

supplies needed f6r the phase of the task intended to be per-

formed. The supplies and tools list would be a likely candidate

for printing out, if the system included a print capability (see

Subsection 3.10), and may need a prompt to that effect. If the

supplies and tools list will require more space than is available

on the first IC frame, start the list on a new frame rather than

break it in the middle of the list.

# TO 1C-141A-2-AA 73-10-00 6JG 03592C
# C-141A ENGINE FUEL SYSTEM MAINTENANCE
0 TASK 4-3: FUEL PUIP FILTER ELEMENT REMOVAL I INSTALLATION. I

# INPUT CONDITIONS: REMOVE INSTALL

9 APPLICABLE SERIAL NUMBERS .... ALL

• * PERSONNEL REQUIRED ....................... ."....1 2
0 - SPECIALIST WILL BE REQUIRED TO MOTOR
0 AFFECTED ENGINE UPON REQUEST DURING FUEL
# SYSTEM ACTIVATION & CHECKOUT.

9 SUPPLIES:
A - ONE GALLON PLASTIC CONTAINER ............ . -
# - PETROLATUM GREASE. VV-P-236 ................ '
# - O-RING PACKING, MS9021-135 ............. .'
0 - WIPING CLOTH OR TO'IELS (WIPES) ......... .1 -

* SPECIAL TOOLS AND TEST EQUIPMENT:
A - MAINTENANCE STAND, TYPE B-4A (ALT:B-IA) 1 1

- TORQUE WRENCH. 500 INCH-POUNDS(CALIBRATE))- 1

) INPUT CONDITIONS CONTINUED: [FORWARD].

- -;- 4

Figure 7-1. Example of VAMIS maintenance task input
conditions frame (all tracks) .
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The next IC frame to appear in response to following the frame

prompt should be the equipment conditions to be satisfied before

initiating maintenance. Depending on the nature of the equipment

conditions, this could be accomplished on another common IC -

frime or may require separate frames for each track. Figure 7-2

illustrates such a frame that is common to two of the traCks

(Trark 2 and 3).

# TO 1C-141A-2-AA 73-10-00 5JG 03598D

4-3: INPUT CONDITIONS, CONTINUED. 3

*EQUIPMENT CONDITIONS:

. . . . . . . . . . . . . WARNING ... .................. 4+

T'HE FOLLOWING EQUIPMENT CONDITIONS MUST BE MET BEFORE
DOING THE TASK YOU HAVE SELECTED.

+ + ... 4.... ...................... +4.........

-HAS FUEL FROM TANKS BEEN SHUT OFF FOR, APPLICABLE ENGINE
AS SHDWN BY:

-FIR' EMERGENCY HANDLE *1* PULLED AND TAGGED?
-ENGINE FIRE EXTINGUISHER CIRCUIT BREAKER *2* OPEN AND
TAGGED?

ITYPICAL 0000O!

t~l' 1A*2* 
TYPICAL

~)APE 6C-H Cr).',L2TINS VERIFIED? INPUT [YES] OR [NO]
[ENE Pj

p -T

r iruc -2. E:acpl e if %'AMIS maintenance task input
conalitlons continuation fraire (Tracks 2 and 3).
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In this example, the nature of the condition to be satisfied is

significant enough to require detailed instructions for both of
these tracks. The same basic information is displayed to the

technician in Track 1, but in much less detail, as shown in

Figure 7-3. The two equipment conditions listed on this Track 1

frame would require sequential frames for Tracks 3 and 2. Note

that, regardless of track level, the technician is not permitted
to access the next frame until equipment condition verification

status has been registered according to the prompt. A "YES"
input will access the next frame for the track. A "NO" input

might automatically access a detailed verification procedure

for Track 3 and an advisory message to Tracks 2 and 1 that

verification must be accomplished before going further.

When accomplishment of all equipment conditions has been

verified, the last IC frame is accessed. Again, skill level

differences may require different "Summary of Procedure" frames

for each track, and at least two different frames will be

necessary. Comparison of the examples in Figure 7-4 and 7-5

shows only minor differences in the frame content of the Track 2

and 3 common frame and the Track 1 frame, respectively. The

principal differences are the inclusion of a reminder to Tracks 2

and 3 that specific procedures should be accessed and followed.

The experienced Track 1 technician, on the other hand, will

normally have enough information in the summary to provide such

guidance as may be needed. If more detail is needed, Track 2

or even Track 3 procedures can be obtained via the options list

(see Figure 4-9).

7-.
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STO IC-14',A-2-AA 73-10-00 136 03594A
*4-3: INPUT CONDITIONS. CONTINUED. 3

*EQUIPMENT CONDITIONS:

+4 .... +4 ... 4+++44+4 .. ++ WARNI NG ..+.....................
THE FOLLOWING EQUIPMENT CONDITIONS MUST BE MET BFR
DOIG !HE TASK YOU HAVE SELECTED. BFR

* LEFT-HAND AFT COWL DOOR OPENED PER TASK NUMBER 1-4?
* FUEL FROM TANKS SHUT OFF AND DEICER FILTER DRAINED PER

TASK NUMBER 1-4?

* 'APE BOTH CONDITIONS VERIFIED? INPUT [YES] OR [NOJ] J
L ~E'T ER3.

Fiqure 7-3. Example of VAMIS maintenance task input
conditions continuation frame (Track 1).
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0TO IC-141A-2-AA 73-10-00 5JG 03595Af#4-3: INPUT CONDITIONS, CONTINUED4

*SUMMARY OF PROCEDURE:

-ENSURE APPLICABLE EQUIPMENT IS IN THE CORRECT CONDITION .
REMOVE FILTER ELEMENT FROM THE FUEL PUMP.

- DISASSEMBLE FUEL PUMP FILTER ELEMENT.
INSPECT AND CLEAN FUEL PUMP FILTER ELEMENT.

- ASSEMBLE FUEL PUMP FILTER ELEMENT.I- INSTALL FILTER ELEMENT IN THE FUEL PUMP.
- ACTIVATE AND CHECKOUT FUEL SYSTEM.
- PERFORM REQUIRED FOLLOW-ON MAINTENANCE.

*THIS PROCEDURE SHOULD BE PERFORMED USING THE SPECIFIC
PROCEDURES WHICH FOLLOW.

S i

[)FOR NEXT FRAME: [FORWARD].
S4-FOR INSTALLATION PROCEDURES ONLY: [NEXT SEQUENCE].

Figure 7-4. Example of VAMIS maintenance task input

conditions summary frame (Tracks 2 and 3).L~
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* TO 1C-141A-2-AA 73-10-00 1JG 03596A
0 4-3: INPUT CONDITIONS. CONTINUED 4 %,

SUMMARY OF PROCEDURE:
- ENSURE APPLICABLE EQUIPMENT IS IN THE CORRECT CONDITION

FOR MAINTENANCE.
- REMOVE FILTER ELEMENT FROM THE FUEL PUMP.
- DISASSEMBLE FUEL PUMP FILTER ELEMENT.
- INSPECT AND CLEAN FUEL PUMP FILTER ELEMENT.
- ASSEMBLE FUEL PUMP FILTER ELEMENT.
- INSTALL FILTER ELEMENT IN THE FUEL PUMP.
- ACTIVATE AND CHECKOUT FUEL SYSTEM.
- PERFORM REQUIRED FOLLOW-ON MAINTENANCE. .

SIF YOU NEED MORE INFORMATION: [LIST OPTIONS].

Figure 7-5. Example of VAMIIS maintenance task input
conditions summary frame (Track 1).

7.3 TRACK 3 MAINTENANCE PROCEDURES

Maintenance procedures for the least skilled and experienced

technician are prepared at a very detailed, step-by-step level.

Illustrations of the subject equipment are always provided, at

the same level of detail, fully integrated with the procedural

text. Figure 7-6 shows an example of a typical Track 3 mainte-

nance procedure frame. on each such frame, instructions for

accomplishing one subtask are presented in dual-level format-
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i.e., a statement of what the subtask consists of and indentured

below it, the step-by-step instructions for accomplishment. Each

* component or part mentioned in the text is keyed to a detailed

illustration.

#TO 1C-141A-2-AA 73-10-00 3JG 03487F

4-3: REMOVE FUEL PUMP FILTER ELEMENT

# A.REMOVE FILTER ASSEMBLY FROM FUEL PUMP:
1. POSITION CONTAINER BELOW FILTER *1 TO CATCH DRAINAGE.

---------------------- o--------------NOTE-----------------------------
WIPE ANY FUEL SPILLAGE FROM ENGINE WITH CLOTH OR TOWELS.

2. CUT SAFETY WIRE AND REMOVE 2 BOLTS *2* AND WASHERS.
3. WITHDRAW FILTER ASSEMBLY *1* FROM CAVITY IN FUEL PUMP

*3*.

*2* TYPICAL

2PLACES

SNEXT FRAME: [FORWARD).

I'iyurc 7-6. Example of VAMIS maintenance procedure frame
(Track 3).



Any applicable warnings, cautions, or notes which apply to the

subtask are inserted in the text at the proper location. At

this level of detail, many subtasks will require more than one

frame to present the instruction. When this occurs, the subtask

title is repeated on each successive frame and the step numbers

continue in sequence. The illustration on each successive frame

will also change, showing only the parts which are relevant to -.

the step descriptions on the same frame.

Illustrations should be as simple as possible while still
accurately representing the equipment. Line drawings are

preferred with irrelevant detail eliminated. Shading, texture,

and similar graphic detail should not be included unless it will

help the technician locate and identify the part of interest. In

many cases, as in the Figure 7-6 example, the illustration will

be a combination of access and locator diagram (ALD) and parts

breakdown illustration. When the procedure gets beyond the need

for the ALD, it should no longer appear on the screen. When

directional arrows are used, they should always be consistent L
with the step being performed. For example, when the subtask is

describing installation of the filter assembly in the fuel pump, - -

the ALD directional arrows should be reversed from that shown in -."

Figure 7-6.

It should also be noted that the callouts used in the text and

illustration are coded as "non-selectable." This will normally

be the case in procedures, since the illustration should already

be as complete as needed for the track level. On the rare

occasions when some further data or illustrations associated with

the part are to be provided on request, the callout should be

coded as selectable (e.g., ]) and the prompt or a note should .

inform the user of what will be obtained by the selection.
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7.4 TRACK 2 MAINTENANCE PROCEDURES

Procedures for conduct of maintenance by the technicians at the

middle level of skill and experience will eliminate much, but pot

all, of the details which are characteristic of Track 3 procedures.

As shown in the example in Figure 7-7, the text description is

generally limited to one or more subtask statements (the upper

level of the Track 3 dual-level instruction) and any appropriate

warnings, cautions, and notes. Illustrations may also be used to

supplement the text and, if so, should include the use of callouts

in both text and illustrations.

Figure 7-8 illustrates a second example of a Track 2 maintenance

procedure, the frame which would follow Figure 7-7 in our Track 2

scenario. The illustration has changed substantially to keep it

consistent with the subject being covered by the text. This

example also points up the flexibility for a VAMIS-type system to
access the appropriate next frame, depending on what the techni-

cian needs to do when the end of a task phase (remove and inspect)

has been reached. If the filter element (or a replacement) is to

be installed, installation procedures will be provided without a

break in continuity when the technician answers "YES." If the

technician answers "NO," perhaps because a new filter element is

needed but not available, the system will provide instructions

for securing the equipment before leaving it, if any are needed.

This might include ensuring that the cover is secure and that a

tag-out flag is attached. At the conclusion of the procedure or

follow-on maintenance activity, the system will display to the

technician instructions for either "logging off" or for accessing

some other part of the data base.
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#TO 1C-141A-2-AA 73-19-00 2JG 03521C
f # 4-73: REMOVE FUEL PUMP FILTER ELEMENT 5

# A. REMOVE FILTER ASSEMBLY *1* FROM FUEL PUMP CAVITY *2*.

---- -----------NOTE----------------------------- 1
CATCH DRAINAGE & WIPE SPILLAGE FROM ENGINE

0 B. DISASSEMBLE ELEMENT *3* FROM COVER *4*.

*iS~,.,g,,m,,,,S,,,CAUTION

COVER FUEL PUMP OPENING *2* WITH COVER *4* -

*2* *3

TYPICAL
. 2 PLACES

L C) REMOVE AND INSPECT CON.TINUED: 
[FORWARD].

Figure 7-7. Example of VAMIS maintenance procedure frame
(Track 2).
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# TO IC-141A-2-AA 73-10-00 ?JG 03522A l.j
* 4-3: REMOVE FUEL PUMP FILTER ELEMENT. CONTINUED. 6
#

-.-1

# C. INSPECT ELEMENT *1' FOR CONTAMINATION & CLEAN IF NEEDED.

...... b ..... ......s, .* *t CAUTION ...... ,........... ,
INVESTIGATE CAUSE OF METAL OR RUBBER PARTICLES; FUEL SYSTEM
MAY BE DAMAGED.

END OF REMOVE AND INSPECT.

* ) ARE YOU GOING TO INSTALL A FILTER ELEMENT NOW?

C INPUT (YES] OR [NO:( 3; [ENTEP3.

Figure 7-8. Example of VAMIS maintenance procedure
continuation frame (Track 2).

The Track 2 procedures formats discussed above have included

both text and illustrations, appropriately associated through 4
the use of callouts. For some kinds of maintenance tasks, it

may be appropriate to provide text only, with no illustrations.

Alternatively, there may be cases where only an illustration is

needed, without text. If either of these alternatives is used,

the level of detail of the information that is provided may need

to be increased to assure comprehension by the technician.
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7.5 TRACK 1 MAINTENANCE PROCEDURES

Experienced and highly skilled technicians neeO a minimum of

procedural guidance for the conduct of routine maintenance tasks.

In VAMIS it is planned that the Summary of Procedures (which is

the last frame of the input conditions in each track) will, in

effect, comprise the Track 1 procedure (see Figure 7-5). In some

circumstances, however, it may be necessary to provide additional

procedural guidance for Track 1, such as for a particularly

complex calibration or alignment task. Rather than require the

Track 1 technician to use Track 2 procedures, the following

approach is recommended.

Track 1 should have the same Summary of Procedures IC frame as

Tracks 2 and 3, followed by separate frames of procedural data

deemed appropriate for a Track 1 user. These frames would

in.lude any applicable warnings, cautions, specifications, and

diacirams necessary for task performance.
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SECTION 8.0

GUIDELINES FOR TROUBLESHOOTING PROCEDURE FORMATS

8.1 GENERAL CONSIDERATIONS

Procedures for troubleshooting activities are also prepared at

three levels of detail, or tracks. For a particular system, the

levels of detail needed should be established in the same manner

as for maintenance procedures (Section 7.0). In VAMIS, trouble-

shooting encompasses the following functions:

* Test and checkout

0 Fault isolation.

Each set of troubleshooting procedures will include the inrUt

conditions for performing the selected task, test and checkout

procedures, and fault isolation procedures. Differences in

level of detail for the three tracks will apply to most of the

data for a task, but some information may be at the same level

of detail for more than one track. Requirements for the Logic

Tree Troubleshooting Aids (LTTAs), which are the baseline format

fcr VAMIS troubleshooting procedures, originate in specification

MIL-M-38800A, supplemented by the formatting and preparation

uir-ance in AF11RL TR-79-49 (Ref. 2). A troubleshooting task

aiialysis should be performed prior to data preparation. The

r(,dified task analysis methodology (Ref. 7) defined during this

project is appropriate. It is based on tailoring the maintenance

task identification and analysis methods and guidance of AFHRL

TI'-79-50 (Ref. 5) and -80-21 (Ref. 6) for greater compatibility

with a computer-based, three-track presentation system.

Iroubleshooting dita are procedural, or track, information and

-re subject to the level 5 viewing distance requirements. This

8-1

..............
8 -i "--A:

-L',! -z"°



applies to text, illustrations, and prompts, and should be

achieved when the frame first appears on the display screen.

The frame code "Fl" is used on all frames of troubleshooting

task information.

As explained in Subsection 2.3, LTTAs have two parts. The first

part, termed checkout, is aimed at determining whether a fault

exists and, if so, the part of the system which is involved.

Checkout procedures are a linear series of checks for identifying

a fault. Checkout ends, temporarily, when a fault is identified.

If, for a given system, there is only one possible cause for the

identified fault, then fault isolation has been accomplished

simultaneously with fault identification and the next activity

will be fault correction (e.g., repair, replacement, adjustment).

In most cases, however, the cause of the problem will require

further troubleshooting to isolate the fault to a particular

component. When the fault has been identified using a system-

level, or general, checkout procedure, checkout will often
continue with a subsystem or assembly checkout before beginning

actual fault isolation.

Fault isolation is the second part of an LTTA, accomplished with

the use of logic trees. Whereas checkout procedures are linear,

logic trees are "branching" and binary; that is, there are

always two, but not more than two, possible next steps until the

problem is isolated. The quantitative or qualitative results/

observations of one step determine which branch to follow for the

next step.
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8.2 INPUT CONDITIONS FORMAT

VAMIS troubleshooting procedures will use the same input

conditions (IC) format described for maintenance procedures in

Subsection 7.2. There are, however, some differences in both

content and application in troubleshooting.

Separate input conditions data should be provided for a checkout

task and each fault isolation task which may result from the

checkout. Input conditions for a checkout task will only rarely

apply in their entirety to a logic tree (LT) task. LTs may have

some additional input conditions, and should always include

completion of the checkout(s) which can lead to that logic tree.

Checkout and logic tree ICs will include not only equipment con-

ditions, but. may also include test setup conditions if applicable.

Special test setup instructions can be incorporated either in the

input conditions or as the first steps in the checkout. Standard

test setup procedures should always be selectable from the

options list for the IC frame which identifies the need for it.

Checkout input conditions frames will include the "Summary of

Procedure" frame (see Figure 7-4), but logic tree ICs will not.

It would serve no useful purpose to summarize the fault isolation

steps encompassed by a branching logic tree.

It th Cut|:Uli(Alt systelll is using fault code reporting (see

Subsection 8.6), the fault codes which are applicable should

be listed as a category of input conditions for the checkout

or fault isolation task, as applicable.

8.3 TRACK 3 TROUBLESHOOTING PROCEDURES

Checkout and fault isolation procedures for the least skilled

and experienced technician are prepared at the same detailed,

8-3
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step-by-step level as Track 3 maintenance procedures. Very
specific and detailed illustrations are always provided, fully

integrated with the procedural text. This level of detail in

LTTAs, and the resulting format characteristics, is termed

enriched LTTA. The two parts are enriched checkout procedures

and enriched logic trees.

8.3.1 Enriched Checkout Procedures

Figure 8-1(a) illustrates an example of an enriched checkout

procedure frame for use in Track 3 troubleshooting. The approach

and format are the same as Track 3 maintenance procedure formats

(see Subsection 7.3) in the use of dual-level subtask statements

followed by step-by-step instructions for subtask performance.
Text and illustrations are completely integrated through the

use of callouts. Each subtask should start on a new frame.

A subtask ends with a question which must be answered in order

to proceed. A subtask may require multiple frames and should

repeat the upper-level subtask statement on each frame. The

question is not displayed until the last frame for a particular

subtask.

The question should always be phrased so that a YES corresponds

to an acceptable condition and a NO means that a problem exists.

The prompt at the bottom of the frame uses the same symbol,

as marks the question, and the technician can go no

further until the question is answered.

When the user enters the observed status of the equipment as a

result of performing the steps and answering the question, the

VAMIS system provides feedback in the prompt area to aid the

technician in understanding the meaning of the check and the

implications of the result. Alternate feedback messages are

shown in Figures 8-1(b) and 8-1(c) for YES and NO responses,

- b- .--. '-:--. .. *- .. ;** **
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Series 10/6/50

0 TO IPP3-AWf-99-2-AA 26-22-03 3F1 07254C

CHECKOUT 3-1: B. P 'ANUAL GROUND SPEED SLEW CHECK 
2

E1. CHECK "'EMORY LA11P:
0 A. SET POWER SW~ITCH *1* TO SLEW'.

# B. SET TERP.AjN SWITCH *2* TO LAND.
~pDOES "Et.1CRY LAM~P *3* LIGHT AN~D PE'IAIN LIT?

*3* *2* *A

On

K INrL7 EITHEl [YES] OR [NO]: [.ENTER].

b. ur INPUT Tck 3YS t Obehoig-xml [Nf] enrichedER
checkou frPISOAm.CHCLETSW:[OAR][N3 ENE]

C. IPUT ITHE EYE] O 8-NO

I8-
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respectively. In both cases, only the contents of tho prompt

area change through the addition of a feedback message for

movement of the prompt marker. For the YES answer, the user

is told what component was determined to be acceptable and what

" subtask is to be performed next. Since system logic assumes a

YES answer is normal, the FORWARD function key can be used to "

obtain the next checkout subtask.

For the NO answer, the user is told what part of the system may

be faulty and what procedures are needed to continue the trouble-

shooting process, in this case a logic tree. Input of a NO

instructs the system to depart from the normal, ordered sequence,

and the FORWARD key is used to obtain the next appropriate frame.

Feedback messages used in this manner not only keep the tech-

nician informed of the meaning of the checkout actions, but also

serve to provide frame-to-frame continuity. Since the Track 3

technician is seeing only very small "chunks" of the overall

procedure on any one frame, the context and flow would not be

*- apparent without such feedback.

8.3.2 Enriched Logic Tree

Track 3 fault isolation procedures are presented via enriched

logic trees, an example of which is shown in Figure 8-2(a).

As in Track 3 checkout procedures (and maintenance procedures),

instructions are dual-level, step-by-step, with illustrations.

However, LT subtasks are enclosed in "boxes." This practice

serves the dual purpose of making a visual distinction between

Track 3 LTs and checkouts, as well as improving the compatibility

between Track 3 and Track 2 LTs.

.* Also as in Track 3 checkout procedures, feedback messages are

used to provide the continuity of the logic tree and keep the
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# TO 12PS-CH495-?-AA 29-21-03 3F1 01131C
0 LT 10-1: HYDRAULIC BLOWJER DOES NJOT SPIN WHEN TURMED ON. 4r. CHTK 'OTOR TO BLOWER SHAFT:

~.PLACE TIECHANUC'S STETHESCOPE O ULTPS 5O
N MOTOR *2*.

E. SET 1OT'R ,),TCHI *1 TO ON.
C LISIEN4 FOI. A COMBINAi1ON RUM BLING AND 4HINING t4CISE OF

I!PNN IM-,
IS THE MOTOR QUIET?

*2*

NyODULk6~ LO*0t MOTO*-

000

INPUT EITHER [YES] OR [NO]: [ ,[ENTER].

~UIET MOTOR MEANS SPLINE SHAFT IS OKAY: [FMR~PD1.

ISHAFi WIIH jG 7-5. FOR PROCEDURE: (FORWARD).

*Fiure 8-2. Track 3 troubleshooting--example of enriched
logic tree frame.

8-7



technician apprised of the meaning of results of the checks

(Figures 8-2(b) and 8-2(c)). Logic tree questions are also

phrased s:- that a YES response corresponds to an acceptable

conaition and a NO response corresponds to an unacceptable

condition, with one exception. In any logic tree, the last

subtask in a branch should isolate two different faults, one

from the YES response and the other from the NO. A properly b.=

constructed logic tree branch can never end with the possibility

of a "no fault" condition, nor should it lead back to a logic

tree step through which the technician has already passed.

One of the binary responses may, however, result in going to

a different LT for further fault isolation.

The examples in Figures 8-3 and 8-4 illustrate the continuation

of the enriched LT shown in Figure 8-2(a) with implementation of

the prompt/feedback in Figure 8-2(b). This shows the division

of a lengthier step into a two-frame presentation.

8.4 TRACK 2 TROUBLESHOOTING FORMATS

Checkout procedures and logic trees for Track 2 are prepared at

the middle level of detail, designated in AFHRL TR-79-49 (Ref. 2)

as "minimally enriched."

8.4.1 Minimally Enriched Checkout Procedures

Figure 8-5 shows an example of a Track 2 checkout frame. Logic

is the same as in Track 3 checkouts in that questions are phrased

so that a NO response indicates that an unacceptable, or fault,
condition exists. This example uses no illustration to support

the text, on the assumption that a Track 2 technician is suffi-

ciently knowledgeable of the equipment to know where the controls

and indicators are located. Other tasks may make use of simple

illustrations to the extent needed. Text provides the basic

8-8
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statement of the subtask (the upper level of the Track 3 dual

level) followed by a brief statement of what to do and what to

look for. Following the prompt will access a lower-level

che~ckout procedure or the appropriate logic tree. Feedback

messages are not used as a means of providing enrichment and

continuity as in Track 3.

0 70 1 2P,-CH695-2-AA 29-21-03 3F1 011 32B
# LT 1-:HYDRAULIC BLOWER DOES NOT SPIN WHEN TURNED ON. 5

++444 -4++4+4+**f .... WARNING ....................+++
MAKE CPRAiN ELECIRIC AND HYDRAULIC POWER IS OFF. A POWERED
FAN T'iA7 BREAKS FREE WILL CUT OR REMOVE FINGERS.

4.CEC BLOWER 3* FREEDOM TO TURN:
ASHUT DOWN ELECTRIC AND HYDRAULIC POWER.
B EM~vE FOUR BOLTS *8* HOLDING BLOWER HOUSING *6*

CSEPARATE BLOWER HOUSING *6* FROM MOTOR *2*.

O--4

*3* *2
*6*

* 8*

DFOR CONTINUATION OF THIS STEP: [FORWARD).

Ficvure 8-3. Track 3 troubleshooting--example of enriched
logic tree frame, next frame presentation after
entering NO input.
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# TO 12PS-CH495-2-AA 29-21-03 3FI 01133B
# LT 10-1: HYDRAULIC BLOWER DOES NOT SPIN WHEN TURNED ON. 6

+++*+ .. ++.+4.+.++..++ WARNING *+*++++4++++4 +++++**++
MAKE CERTAIN ELECTRIC AND HYDRAULIC POWER IS OFF. A POWERED
FAN THAT BREAKS FREE WILL CUT OR REMOVE FINGERS.
4 .+.....4'4"4.+.....++ + .+.++++++4+4+4+++++4++4 444+

. q

4. CHECK BLOWER *3* FREEDOM TO TURN (CONTINUED) -D. REMOVE TWO SCREWS *9" FROM ACCESS PANEL *7*..

E. OPEN BLOWER ACCESS PANEL *7".
F. REACH IN AND GRASP FAN BLADES *3 AND TRY TO TURNBLOWER IN EITHER DIRECTION. ::L
? DID BLOWER TURN FREELY?

*7: 9*
*3*

INPUT EITHER [YES] OR [NO]; [ ]; [ENTER].

Figure 8-4. Track 3 troubleshooting--example of enriched
logic tree frame, continuation frame
presentation.

Comparison of the Track 2 checkout procedure with that of

Track 3 (see Figure 8-1) clearly shows the differences in level
of detail, as well as the common approach except with regard to

enrichment. If the Track 2 technician decided that more detailed

guidance was needed, the choice is available on the options list

(see Figure 4-9). It should be noted, however, that when "more

detail" is selected, the system will access and display the first

frame which is equivalent for the two tracks (i.e., Figure 8-1).

8-10.



If the technician has already passed that point in the Track 2

procedure, he will need to repeat those steps in Track 3 until

he gets to the equivalent place in the procedure.

0 TO 10P3-AS'J-99-?.AA 26-22-03 2F1 02389B
# CHECKOUT 3-1: B. MANUAL GROUND SPEED SLEW CH~ECK. 2

0 1. CHECK !'EMORY LA~ir: IF NO
-SET PuWER S!NITCH TO SLELI AND TERRAIN SWITCH[)

TO LA ND.
# [7)DOES 'IORY LAMP LIGHT ArIJD REMIAIN LIT?'.. .. .. .. .. ..... A

# 2. CHECK LEFT SLEW:
0 HOLD OR SPITCH TO LEFT FOR 25 TO 35 SECONDS, THEN
0 SWITCH TO CENTER.

D ~)O THESE FOUR ACTIONS OCCUR TOGETHER?
* 1. '1E 'OPY LA,.P OFF (NOT LIGHTED)..................... B

2. MEMORY FLAG OFF (NOT VISIBLE)..................... C
* 3. ANIENNA ROTATES CCW SMIOOTHLY AND

THIN STOPS SM~OOTHLY. .. .................. D
P. rT ANGLE POTNTER FOLLOWSANTENNA...... ...... E

3. CHECK RIGHT SLEW:
* -HOLD OR SWITCH TO RIGHT FOR 25 TO 35 SECONDS, THEN

I~T CHI CENTER.
Cj DO THESE FOUR ACTIONS OCCUR TOGETHEP.?

I1. E'IORY LA'IP OFF (NOT LIGHTED)..................... F
* 2. 1E'10P.Y FLAG OFF (NOT VISIDLE)................... r

3. ANTENNA ROTATES CNI SM OOTHLY AMD
THEN STOS M~OOTHLY............................... H

4. DRIFT ANGLE POINTER FOLLO!IS ANTENNA...............J

* ~ NPUTKEY CJOE FOR ANY NO ANSWER: [ ;[ENTR.L
ALL CHECKS OKAY? [FORWATD].

Figlure 8-5. Track 2 troubleshooting-exacple of checkout
f rame .
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8.4.2 Minimally Enriched Logic Trees

*Track 2 logic trees more closely resemble the traditional graphic

logic tree in appearance, as shown in Figure 8-6. Questions

* which direct the test to be performed or observations to be made

are placed in boxes, with arrows showing the path to be followed

depending on the results of each subtask.

# TO 12PS-CH495-2-AA 29-21-03 2F1 0'487F
L T 10-1- HYDRAULIC BLOWER DOES NOT SPIN WHEN TURNED ON. 2

# READ 2500 PSI flR MORF?

A HOT HYDRAULIC HOSE CAN CAUSE SERIOUS BURNS. WEAR
GLOVES OR COVER HOSE WITH A THICK CLOTH.

Y+ S .... 4.........................
# 2. CAN SURGE BE FELT IN HYDPAULIC HOSE WHEN

RIOfWFR WTTrH 1S TIIRNFfl ON TH4EN OFF? NO? C

A 3. IS MOTOR JUIET EVEN WHEN MOTOR SWITCH IS ON? \ /N~O? D

# YES
+4+4444 . 4 .4+++4444+. WARNING 44444+4...444...4.444+4+4

MAKE CERTAIN HYDRAULIC POWER IS OFF.
+44++4 44 4, 4 44 44.++4+.444+.4+4+.44++ +4+4....+4+ .... ..... .... 4 3

A F 4 CAN BLOWER BLADES BE TURNED BY HAND? \YES? E
I / NO? F

A CD INPUT APPROPRIATE KEY CODES FOR ANSWERS:[ ] ;[ENTER].

Fiqure 8-6. Track 2 troubleshootinq1--exam'le of logic
treu frame.
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In general, a YES response directs the techician to continue

down the tree, because the fault has not been isolated, while a

NO will take the user out of that logic tree. Input of any key

code will result in display of a feedback message which identi-

fies the component determined to be at fault, or the logic tree .-.

t;: be used for continuing troubleshooting. This use of feedback

is comparable to Track 3 logic trees.

8.5 TRACK I TROUBLESHOOTING FORMATS

Checkout and fault isolation procedures for the most skilled

and experienced technician provide the least amount of detail.

For both applications the format more closely approximates a

simple checklist.

3.5.1 Track I Checkout Procedure

The checkout procedure for Track 1 lists the checks to be made,

in the correct sequence, just as in the more detailed tracks. As

aown in Figure 8-7, however, no guidance is provided regarding

the location of the component or how the test/observation is to

be accomplished. The only assistance is to show, for each check,

whit the correct status or indication should be. For any observed

o f-norimal indication, the technician can access the appropriate

lcwur-level checkout frame or logic checklist with input of a key

code. No feedback is provided for identifying faulty items or

disclosincj the procedure that will be accessed.
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# TO 5N1-3-8-2-AA 34-60-00 1FI 1842B
f CHECKOUT 3-1: A. POWER TURN-ON AN4D DISTRIbUTION. 2
#
# CHECK COMPONENT NORMAL STATUS/
# [ INDICATION

# 1 AIR NAVIG MULTIPLE INDICATOR FLAG ........ VISIBLE .0 'C.
# 2 OFF/1AN/AUTO SWITCH ...................... MAN
# 3 AIR NAVIG MULTIPLE INDICATOR FLAG ........ NOT VISIBLE
# 4 NAVIG COMPUTER BLOWER ..................... OPERATING
# 5 TEST HARNESS, 115V AC SWITCH ............. OFF

# 6 CONTROL INDICATOR OFF INDICATOR .......... LIGHTED
# 7 TEST HARNESS, 115V AC SWITCH .............. ON
# 6 TEST HARNESS, TEST POINT B12(HOT) ........ 26 VAC
0 9 TEST HARNESS, TEST POINT E6(RETURN) ...... 6 VAC
# 10 TEST HARNESS, HEADING TRACK READOUT

BETWEEN TEST POINTS D6 AND D7 ............ PRECISE NULL

a ' FDR F1 DATA: INPUT FAILED CHECK NUMSER [ ); [ENTEIR.
FOR CONTINUATION OF BENCH CHECK: [FORWARD].

Figure 8-7. Track 1 troubleshooting--example of bench
checkout frame.

8.5.2 Track 1 Logic Checklist

Fault isolation procedures for Track 1 continue the checklist

philosophy of the checkout procedure. Figure 8-8 illustrates the

reduction of the Track 2 logic tree (Figure 8-7) into checklist

format. This logic checklist contains only the bare essentials

of symptom identification and status information, but is based

on the same sequence of checks as in the logic tree. Branchinq

sequences are reflected by indentured steps. .' .

8-14
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T0 12PS-CH495-2-AA 29-21-03 IFI 02467C
# IT 10-1: HYDRAULIC BIDWEk DOES NOT SPIN lINEN TURNED ON. 2

CHECK PROBABLE FAULT IF:
0 YES N O

* 1. AUX HYDRAULIC PPESS(2500 P5I) --
# - IF LESS: TROOP ALAR" RIN'GS CIRCUIT AUX DC PWR

4 BREAKER

0 +44+++444+++4+4+,4+4+ WARNING ++,+44 ... 4 ... 4 .......+4

# A H3T HYDRAULIC HOSE CAN CAUSE SERIOUS BURNS
# +++4+4++4+4 ++,++++++44 . . . . . . 4+4 . .4+++..++..++..+ 4.+..+..+.4+.

S2. HYDRAULIC SURGE - SOLENOID
CONI VLV

# 3. MCTOfl QUIET - SPLINE SHAFTnJ

4 4+-+'++**++44++4++++*++ W4ARNING 4...........+44............

* MAKE CERTAIN HYDRAULIC POLIER IS OFF
0 ~+4+++4+4.. ++++.+4++4 ...........+++....4+.......4+44 ......

t4. BLOWER TURNS BY HAND MOTOR. BLOW!ER

C ) FOP. FOILLOW-ON DATA:[LIST OPTIONS].

Figure 8-8. Track 1 troubleshooting--example of
troubleshooting data chart frame.

A featuire of the logic checklist not found in the more detailed

loqi trees is pre-ideritification of faults resulting from the

associated s-- nptom. W4hile this characteristic is somewhat

similar to the sy-mptom-cause tables in some conventional TOs

K and the troublesnooting data charts described in MIL-M-38800A,

the sequencing of symptom checks according to the logic tree

places this format in the LTTA famil2.
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8.6 FAULT CODE REPORTING

VAMIS formats do not, at present, incorporate the use of fault

code reporting as provided by specification MIL-M-83495. These

fault codes are based partly on the numerical MIDAS code (see

paragraph 3.8.3) to localize and report a fault. The fault code

(e.g., "2920/AlBlZ") can then be used to identify the point of

entry into a checkout procedure or logic tree for further fault

isolation. The greatest advantage to fault code reporting such

as this is when troubleshooting is partially accomplished by one

organization but must be completed by a different organization.

Since the fault code effectively identifies the point at which
fault identification ended (in the first organization) it can be

used as an index of where to start (in the second organization),

eliminating the need to repeat the same troubleshooting steps.

When this method of fault reporting is to be used, provisions

should be made for inclusion of fault codes in the data for each

organizational level affected. This may entail incorporating

the appropriate fault code at the end of checkout steps and

providing fault code index tables as a means of entering a

checkout procedure or selecting an appropriate logic tree.

B-16
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SECTION 9.0

INSTRUCTIONS FOR USING VAMIS

9.1 INTRODUCTION

A VAMIS-type system, like any other system or major equipment

item in the USAF invenory, will require instructions for

operation and maintenance. Presumably such instructions will be

formalized as an Air Force TO, probably in the General Technical

Order category, and be subject to all applicable TO requirements.

VAMIS instructions and procedures will, however, be unique in

several respects:

& The system that is the subject of the instructions will also

bc the means by which operating procedures and related

information are presented to the user.

* The system could, ironically, be one of the few equipment

systems for which maintenance instructions will be required

both as paper-based TOs and automated procedures. Unless

redundant systems are available in the applicable mainte-

nance area, paper-based procedures will be needed for

power-off maintenance and for fault isolation and repair ..-

when VAMIS is malfunctioning.

The materials in this section deal only with the consolidated

operating procedures and guidance for the baseline system.

L xplanation of the use of frame prompts, feedback, and advisory

mtessa~jes is provided in Section 3.0 and will be incorporated, as

appropriate, in the user instructions. VAMIS maintenance, fault

isolation, and repair procedures are dependent on equipment

confiquration and characteristics that are beyond the scope of
this project.
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9.2 USER ORIENTATION

Instructions for use of the system, i.e., the users' guide, must

satisfy the needs of a variety of user types. On the one hand,

it must enable an individual with no prior knowledge of or .. '.

experience with this or any similar system to become sufficiently

familiar with its capabilities and characteristics to be able

to use it in lieu of a paper-based TO for the performance of

maintenance on other equipment. At the other extreme, the users'

guide must provide assistance with specific problems and answers

to specific questions, which even the most experienced user may

have, without going through extensive search routines.

Since familiarity with VAMIS will, at least initially, be

independent of skill levels of the using technicians, user guide I
information should be prepared for the worst case. Operating

procedures and explanations should be prepared at a level of

detail equivalent to Track 3. Maintenance procedures for the

system, when prepared, should be at all three levels of detail,

following the same criteria as for other TO maintenance

procedures to be presented via VAMIS.

9.3 ACCESSING THE USERS' GUIDE

The need for access to the users' guide may, as is discussed in

Section 4.0, be one of the first requirements when a potential

user wants to sign-on the system. The system title frame, which

was depicted in Figure 4-2, provides a means for any user (and

especially "unauthorized" users) to obtain the users' guide. In

ddition, although not shown in the access paths illustrated in

Figure 4-1, if the users' guide becomes a Technical Order in its

own riqht, it would be listed in the master TOC, or list of TOF..
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and could be accessed from that listing (see Figure 4-3). The

third method of accessing the users' guide, and the one which

is most important to qualified users, is from any options list

in any of the TOs that are part of the data base. An example of

an oytions list, with the users' guide as one of the available

opt. ions, was presented in fioure 4-9.

F ] Al U 9-i i] 111strates the elati onsnip between the contents of

the users' guide for VP2.ITS and the other materials in the data

base. Note that the system title frame and the master TOC are

piit of the users' guide, since they provide user guidance for

accessing the system and its contents. Accordingly, these

frames carry "AA" frame codes. Options lists that are related

t,.-, spccific system TOs, on the other hand, are not part of the

users' guide even though they provide guidance to the user. The

svsuem title frame and the master TOC are the only users' guide

:ra:ices that the individual technician will see on a routine

.... i%

3.4 IYERS' GUIDE CONTENTS

.Au with most other TOs in the VAMIS data base, the users' guide

will certain both procedural and non-procedural information.

_w;vc:, since the users' guide forms a part of the pool data

t( r other TOs in the data base, all materials in the guide

:_h ,hJ be considered as pool. This will allow the RETURN key on

th,, cntrol unit to have a consistent function.

Th,._. users' guide will comprise a variety of front matter,

u-ocedural instructions, and reference materials. How much of

these materials -ie presented to a particular user, and in what

sequence, will be partly dependent on the reason for accessinai

the qi:ide. The experienced user should be able to obtain needed

9-3

..- . .

. S A --. a a



iSLE IRAME - - - C DATA FRAME

PREAE 4IRAAAI SPECIF IC T 0

FORWARDI -- A 0 -•.-_UI [E _] __ER,.GUIDE
INTROD 0 "at mn I)NOT, 

OPIN LIST

USER ... .. .. US - D

Il ' F~ A -

VAit GENERAL DETAILEDO.C:• IN' TIONS • :DESCRITO

F ORWARD!-

DECITO NEONS

S$&OIANceJ --- T. . . . - " - -

CODES AND CODES AND
DOEN IONS CONsVENTIOS

ITENC FORAO-- -'

E -- - ------

-/. -

CONTIROL UNIT CONTROL UNIT
FUNCIONSFUNCITOS

IGENENALI IDETAI.EOG

WENR FRAAD

LOEP MODES USES MODES
SINTERACTIOSS INTERACTIONS

GEAV ALI IDETAILED

NE FORWARD

DATA TY"ES ?AT TYES
&VFOR ATSUO
IGENERALI 19- 'D^,lLE J

r E FOSNN

IL"USN C...E.S...D. . . ..-- - -
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gSERS 10 SeERS GUIDE
ENDE S 06

INTRODUCTIONENE

rN'T fl.. I O RAID

16516 GUIDE
SUMMARY

OPTIONS1

LEGEND

-4 TION
IOPTIONS LIT 

t 
6ALWAY- AVAILABLE EVEN IF UE"

ES NOT FAMILIAR RITT THlE SYSTEM FUNCTION KfY%

2 PRETURN IS ALRIATI AVAILABLE PATH DEPENDS ONC' Al" IUFs EECTft

0 ALPHAAUMERIC UVSER REQUtST MOTE
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-. To SPECIFIC FRAME RITmIN SEQUENCE
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Figure 9-1. VAMIS users' quide access and re-turn pathV.
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information by the most direct route feasible and then return

directly to the origin of the request. The new, or inexperienced

user, should first be presented with the data which are deemed

most important to the learning process, and gradually work up to

a complete understanding of the system. Figure 9-1 illustrates

the basic interfaces of these two user types with respect to the

data in the users' guide. Note that experienced users have

access to the same data whether they enter the users' guide via

an options list or from the system title frame. In addition, if

desired, the experienced user can follow the same paths as are

planned for an inexperienced user.

The types of information included in the users' guide are

identified in Figure 9-1. Users who follow the "hardwired"

seqlunce (by using the FORWARD key) will be introduced to each - -

tccpi'.: ,t a ceneral lc-vel, and then be presented with details of

that topic, before going on to the next topic. Users who are

sor,"whOt knowledgeable of the system, or who are not interested

in detils of all topics, can move sequentially from topic to

topic by using the NEXT SEQUENCE key. Details for specific

topics can then be reviewed with the FORWARD key. Experienced

users who want specific information will normally access that

inforimation from the users' guide options list or index.

It should bc noted thaL even though many users who have accessed

the users' guide via the system title frame will have little or

no knowledge of how to interact with it, no special restrictions

are placed on control unit function availability within the

uscrs' guide. Prompting and more detailed instructions will be

depended upon to lead the technician smoothly through the

riaterials, and system design will prevent him/her from getting

totally lost or getting outside the users' guide into some other

part of the data base.
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9.5 INTRODUCTORY MATERIALS

The initial frames of the users' guide are intended primarily for

users who are new to VAMIS, having accessed the users' guide from

the system title frame. The users' guide preface, an example of

which is illustrated in Figure 9-2, lets the user know what part

of the data base has been accessed, and what its purpose is. In

addition, basic guidance about how to interact with the system

controls and display is presented to reduce the likelihood of

inexperienced users getting lost. The preface also reminds more

experienced users that they can follow a more flexible path to

obtain specific data if they prefer.

VA!S BNg I-IP 0 USERS, 6UID('t'
* TMTS$ P041'101 OF 141 1il4i5 AItl bASE tOMT71l11 IMOt41AIDel iCel IPLAIMS MAi 1el| 51!P"

u
r -- '"

* CO$STS' OF. "Oh IT W01IS. 14 11 ViOUS IMIIAS 'hIl. £140 014 10 US[ 1141". 1141 USIPS' 11.11
WAS SIIC PURPOSES.

I fl) 1tr 4PBnVS A MAY F1 W 1 U11 P1 kSOnML 10 LIAMk AlIUt VA±!S AO M0i 10 W TUSI 11 '[C
F [IIIIY'

4
L0 YE IRYOeMAACI OI CAIl1IYIACI t514 IM FOCI IQLIIPMI-[10I, AI 0

* (2, 1 P41|OvI N41F1(%Cj Il1O1MMAlOlS ASOSL Va.tS 141 SCol. A%[14 CIL All
l,114,,PINIENC1 PERSONNEL MAY KID0 FROM 111"E 10 TIM_.

---...........................................MCI ..........................................
,IF VOL AL,A+ KN0W HOW 10 USE THIS ,,ST[. 01 NEDA ANSNN TO, ,0 A SPECIFIC ".[1lO%.
0I MAN* Ir REVIEW SO"[ SPECIFIC TOPIC CONTAINED Ir 114 0H[ 10 ID MAYS I II A11C l 10 USE
1.T UStR' GLIO OPTIONS LISI.

To M0 ELF YOU LEIf AOV? THI1S SYSTEM POST EFFICIENTLY TNE fftOF-71A WILL SOf PAESE47ECU

IN 1".1 F L" IG L OC10.
a 6E ,ka. AIN SPECIFIC OESCRIPTIVE DATA ABOUT VAPIS.
S A I4r*lW-'AO% O. 10 USE TtE VANIS DISPLAY AND COITROLS .
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* The next frame of the users' guide, in the normal sequence, is

the introduction, an example of which is presented in Figure 9-3.

The introduction has two purposes:

1. Provide an overview of the contents of the users' guide so

that users can anticipate the materials to be presented.

2. Provide guidance to new users on how best to utilize the

users' guide for becoming acquainted with the system.
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Ficgure 9-3. Example of VAMIS users' guide introduction frame.

9-7 -r..i



The content description is not unlike the users' guide options

list, to be discussed later, or a typical table of contents. The

principal difference is that no provisions are made for selecting

a topic or subtopic, bypassing information which should be pre-

sented first. As mentioned above, and discussed in more detail

in paragraph 9.7.2, the users' guide options list is available

for that purpose for users who are knowledgeable enough to make

use of it.

9.6 USERS' GUIDE DESCRIPTIVE DATA

The desc2 ,ptive data in the users' guide encompass:

. The system configuration and concept

0 Codes and conventions

* Control unit functions

0 User modes and interactions

* Data types and formats in the data base.

Each topic is presented at two levels, and begins with a frame

which discusses the subject in general and identifies the

principal subtopics. The general discussion should be complete

in one frame, but is supported by additional frames of detailed

descriptions, to the level needed to enable the user to gain a

full understanding of that aspect of the system as it might

pertain to his or her job. The prompt on each "general" frame
will inform the user of his/her choices--to explore the subject

in greater detail (by pressing FORWARD) or to go on to the next

topic (by pressing NEXT SEQUENCE). If the individual elects the

detailed discussion, progress through that part of the users'

guide is primarily with the FORWARD key. At the last frame of

the detailed discussion of each topic, the user is prompted that

the sequence can be reviewed again (with REPEAT SEQUENCE) or

9-8
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the next topic can be obtained (with FORWARD). In some topics,

because of their scope, the nodes which cue the prompts for

REPEAT SEQUENCE are at the subtopic level (e.g., control unit

functions).

In order to eliminate cross-referencing between topics and

subtopics, and at the same time implement both the bilevel pre-

sentation of data and the sequential order of topic presentation,

the users' quide will incorporate a fair amount of redundancy.

For example, VAMIS detailed description frames covering the

control unit may include some of the same information as is

included in the control unit functions general frame.

9.6.1 VAMIS Descriptions

Fiqure 9-4 presents an example of a general description frame,

with VAMIS as the baseline system of reference. At this level, '-

the system is described only in general terms, stating what the

system does, the major equipment items that comprise it, and

(jenerally how they interact. The remainder of the frame is used

to prompt the usor on what his/her primary action choices consist

of and what should be done to obtain the available information.

Fiqure 9-5 illustrates an example of a frame of detailed

description of the system comprising the hardwired sequences,

which would be accessed from the general description frame by

using the FORWARD key. Further use of the FORWARD key will

continue the presentation of detailed description data or, if it

is the last frame, will go on to the next topic. The user is

also reminded that since this is the last frame of the subtopic,

it can be reviewed by pressing REPEAT SEQUENCE.

9-9
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* Figure 9-4. Example of VAIIIS users' guide general
description frame.
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with the codes and conventions that are used on data frames.and

in prompts. With this information, the subsequent information

in the users' guide will be easier to present and easier to use.

An example of the general codes and conventions frame is shown

in Figure 9-6, com'prising an identification of the various

codes, symbols, and other graphic and text conventions that ai.

used.

9-11

r



SAI 99A 99479
O$II' OOI9I CODES 999 1O99[91IO9S - 11[1A991.

IECM9IC L i 0S' lM |I I9 10% VANES 0919 SA SE USIS uA30 US CODES AN0 COflV1 N30I 1S TO ASSIST IN
lk it lii11[O1ft a"r ID|TIPICATION OF 1UIA.1U YPE$ OF 191 FOF9P910 CONTENT. 19E TABLE I[Ow

P2. 11.. A fI(9r*L OrVRVE W ' 1 1 C OD5 AND COENVTIONS WHIC1 ARE UM, H 9OPE DIAILEI , ISII
a,: CONV91909 EAPLNATIOS All PRESENTED OR THE FPA1 09ICHAS 9CM F ?I 11flI 2E 9AL DISCPIPIIII.

haul IANPLI EXPLANATION
1"0 1U1HO(U TO 1F-IGA-2-AA -A STANDARD T.O. aUntlt[919 SYST( A04PT1 FO R

1 .0. TYPE. SIST1 4. MAINTEANAC LtVEL. A91 "not.
O (S1*110A9II4.

NIAS CODE 2-22-03 -A .U..BE.IN ,C.0% WHICH l01I flf( IN[ TYPE
0, SYSIP' SU&S1SI . AND SUI-SUBSSTC" (Ol
FUUCT|0U) T0 WHICH THE DA1A 611.0145.

oft91 1001 49i 642494 -A UNIQUE IOENIFICATION XURIEN FOR EACH FRA41
OF DATA FOR A T.C. SOWING AEV(L OF OtAIL. 1P[
0 DATA. UMIU FRARE 111911B . AND CHANGE COOt.

::A,[ SCIA(9C 9519 10 72. 3. FTC. -19E SEQUENCE 91199(M F0R FRACS*F911FO390"'119 p
WHICH NORMIALLY ARE PR[S[MID In A STANDARD,
CONSECUTIVE M EN.

S119*'. CODES 7*1 991? FAC PROVIDES A GENERAL 1SCRIPT130' OF 9 AP#iC THE91L

601CO A:,E USED IN 'A"IS ? O V [ TOIYRCG|ABEU.h[$
US IAS A I SS 0 93 1 0 A 9 TERAC 9I IN SYS I A1 0 t .E 91. D1

" VII

0 T107:hUA1I9h Of .711S TOIC: [FORWARD].

Figure 9-6. Example of VAMIS users' guide general codes
and conventions frame.

" Detailed descriptions of codes and conventions should normally

1* be limited to one per frame unless, as shown in the example in

IF Figure 9-7, the subject deals with variations or multiple uses

of a single code or convention. Some subjects, such as an

explanation of the MIDAS codes and their use in the system,

may require more than one frame.
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1'ilure 9-7. Exannli of VANIS users' guide detailed codes
and conventions frame.
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9.6.3 VAMIS Control Unit Functions

This topic in the users' guide is probably the most important

to the user as far as knowing how to interface with the system

is concerned. With the knowledge of what to expect from each

key on the control unit under different conditions, and the pre-

ceding codes and conventions data, the technician can interact

effectively (if not proficiently) with the system. Figure 9-8

provides an example of the general control unit functions

explanation; Figure 9-9 shows an example of a detailed control

unit functions description frame.
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Figure 9-8. Example of VAMIS users' guide general control '',._
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tliciro 9-9. Exarnple of VA MIS users' guide detailed control --- "
unit functions frame. --,

*Whcn users are reviewing explanations of control unit functions,..j.-"

there is a risk that they will want to try it to see if the_

control actually does what is described. For some controls this

will have no significant effect (e.g., using input group keys

while on a non-selection frame; the system will display an error

mtssage). For others, the display may change in some respects

but should not cause a problem (e.g., the screen controls).

However, some controls could, if actuated at the wrong time,
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especially by an unknowledgeable user, result in the user

getting temporarily lost in the users' guide. In order to

reduce this possibility, several precautions are needed. The

initial detailed control unit functions frame will contain a

caution notice advising the user of the potential problems that

could result from indiscriminate actuation of the keys. Each

individual frame will either inform the user that the control(s)

being discussed can or should not be activated (see Figure 9-9),

as applicable.

9.6.4 VAMIS User Modes and Interactions

The general frame on this topic will explain, as illustrated in

Figure 9-10, the three modes of using the system. This will be

followed by more detailed descriptions of each user mode, and

the specific capabilities and limitations that exist in each

mode. The remainder of this topic will be a series of guided

practical exercises covering interactions in each mode of use.

For this purpose, a special "closed" data base will be created

so that the user can exercise each mode in a variety of ways

* \ without risk of getting lost.

To guide the exercises, an instruction frame explains what to

do, as shown in the example in Figure 9-11. This example is

* based on the assumption that the user will already have received

instruction on the basic control unit functions and the discussion

of the purpose of the user request mode and how to use it. This

frame guides the user through each step of the exercise, with

feedback on errors.
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Figure 9-10. Example of VAMIS users' guide general
user modes and interactions frame.
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Figure 9-11. Example of VAMIS users' guide user modes and
interactions instruction frame. -
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Example frames, as shown in Figure 9-12, will show the results

of a successful practice trial using the appropriate frame(s)

from the closed data base. The use of the RETURN key to get back

to the instruction frame is appropriate since the example frames

are, in effect, the pool data for users' guide procedures. It is,

however, an exception to the rule for use of the RETURN key.

VAii S Gai 119979t 40 '

US D EUSDI. [OIRPUl OF C04POD I PARTSI &REAtDOWr 1 5

|tAMP~1 SIZE I$ SLI601LI kEOlC[D FRtOM ACTUAL DATA FRAME.

*~ l 7L $¢8' i1'. ,R *oOI,&, * l**l[i lt.ecp t' ~ * * 4?"-- - -

,~ ~ ~ ~ ~~~~~Ft IIm''I%&k~O "'i ~m1-,-.

CO-:"-

SF1'01....
I. *Oii~ii~ """jt'*"*VI -

a sC".c1m, PA~ts *IlOCCF VF 81.19 18011b -hesO 3900 lots coot . I~Oif t".:.O r',A*

Figure 9-12. Example of VAMS users' guide user modes and
interactions example frame.
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9.6.5 VAMIS Data Types and Formats

This topic is the last of the descriptive data in the users'

* guide. Those who have progressed through the topics preceding

it in the ordered sequence should be familiar with the system

and how to interact with it. This topic will cover the types of

*- data that make up the individual TOs in the data base, how the

data are formatted and why, and the ways the technician can use

the various data types and formats for accomplishing maintenance.

Figure 9-13 illustrates an example of the general overview

frame for this topic. The scope outlined in the example is, as

mentioned previously, based on the data types and formats that

form the baseline for the VAMIS definition project. If other

data types and formats are eventually included, appropriate

.. changes will be necessary.

Figure 9-14 shows an example of a frame of specific information '.

included in the data types portion of this topic, describing

levels of detail associated with procedural data. Subsequent

frames on this subtopic should illustrate the differences

between Tracks 1, 2, and 3 levels of detail.

Detailed descriptions and explanations of formats used in the

system, and how they are intended to support the conduct of

maintenance, should comprise the remainder of this topic in the

users' guide. This discussion should be in some detail, encom-

passing most of the format type examples included in the precedinq

sections of this report. The method of presentation is similar

to the approach used for the user modes and interactions guidance

"" discussed in paragraph 9.6.4. For each format type, one or more

discussion frames will describe the features and characteristics,

with illustrations included as appropriate. Discussion frames

9-?0
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* will be supported by example frames, some of which will be the

* same as those supporting the user modes and interactions practice

trials (see Figure 9-12) .
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Fiqur- 9-13. Example of VAMIS users'N guide general
data types and formats frame.
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9.7.1 Users' Guide Glossary and Index

The glossary and index sections of the users' guide are identical

in format and scope to the glossary and index portions of the

, specific TOs included in the VAMIS data base. These are dis-

cussed in Subsections 5.6 and 5.7 for glossaries and indexes,

respectively. As with specific TOs, the contents of the users'

guide 1ossary and index sections are based on the contents of

the "reference TO," which in this case is the users' guide.

Access to specific information in either the glossary or index

is obtained only through the respective introduction frames.

9.7.2 Users' Guide Options List

The options list for the users' guide is identical in concept to

any other options list, an example of which is shown in Figure 4-9

in Section 4.0. Only three differences are noteworthy:

• * The users' quide options list is singular, i.e., there is

only one usable options list for the entire users' guide;

whereas, specific TO options lists are unique to the "

individual procedural or pool data frame for which they

were prepared.

* The users' guide options list is multiframe to permit

qreater inclusion of detail; whereas, specific TO options

lists are single frame.

0 The users' guide options list will include a specific

prompt, as a concession to an inexperienced VAMIS user

who may access it inadvertently or out of curiosity, for

actuation of the RETURN key to get back to the reference

frame.

The content of the us(2rs' quide options list should be at a

level of detail that will a]low the user to access subtopics of

the qu ide. To access Specific subjects, the use of the index

will be required.

9-23

........-...... _..- .. ....-... ... ... .



9.7.3 Users' Guide Summary

The summary frame, an example of which is presented in Figure 9-15, k
is unique to the users' guide in the VAMIS data base. Since the

guide is intended, at least for new users, to be reviewed in an

ordered sequence, the summary frame lets the user know that he/she ".1!

has reached the end of the "manual" and what topics have been
covered, and it is an easy method for getting back to any of the

topics for further review. In a sense it is a table of contents

placed at the end of the "document." It is expected that many

users will, on their first exposure to the users' guide, not

spend the time to go through each topic at the detailed level.

The summary frame will promote going back to specific topics for
more detailed information.
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MILITARY SPECIFICATIONS

MIL-M-8910 Illustrated Parts Breakdown

MIL-C-9927A Aeronautical Weapons Systems Organizational
Maintenance Checklists

MIL-M-24100B Equipment and Systems Functionally Oriented
Maintenance Manuals (FOMM)

MIL-M-2%095A Avionics Equipment and Systems Intermediate
Maintenance Instructions

MIL-C-38720A Airborne Armament and Electronic Systems/
Equivalent Bench Check and Intermediate
Maintenance Checklist

fI1L-C-33778A Checklist, Title Page, List of Effective Pages,
Printing and Binders

MIL-M-38784A General Style and Format

MIL-.74-38799 Aircraft, Missile/Space, Ground Communications-
Electronics-Meteorology (CEM) and Related
Equipment, Sites, Systems and Facilities
Schematic Block Diagrams (SBD) and Maintenance
Dependency Charts L

MIL-M-38800A Aircraft, Missiles, and Non-Munition Accessories
Organizational Maintenance Instructions

MIL-M-38807 Illustrated Parts Breakdown

MIL-M-63038A Organizational or Aviation Unit, Direct Support
or Aviation Intermediate, and General Support
Maintenance

MIL-M-81927 Microform-Compatible Technical Manuals

MIL-M-81929 Microform-Compatible Illustrated Parts

Breakdown (IPB)

MIL-M-83495 Aircraft, Missiles and Space Vehicles
Organizational Maintenance
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MILITARY STANDARDS

MIL-STD-863A Wiring Data and System Schematic Diagrams

MIL-STD-1472C Human Engineering Design Criteria for Military
Systems, Equipment and Facilities

DOD-STD-1685 Comprehensibility Standards for Technical
Manuals _

MILITARY HANDBOOKS

MIL-HDBK-242 Writer's Guide for MIL-M-24100B Functionally
Oriented Maintenance Manuals (FOMM)

MIL-HDBK-63038-1 Technical Manual Writing Handbook

OTHER

NAVAIR 00-25-700 Technical Manual Preparation Guide for Technical
Writers, Editors, and Illustrators
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