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SUMMARY

The steadily increasing volume of technical orders and the increasing costs of maintaining a
paper -based system make it essential that a more economfcal 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 essentfal 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 interactfon
techniques to ensure the most effective and efficient presentatfon of informatfon. 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 technicfans will like to use. The presentation formats that were developed included formats
for presenting procedural information, theory of operatfon, large drawings such as schematics,
and illustrated parts breakdown information. The man/computer interaction techniques emphasized
ease of use and rapid location of information fn 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 reducina 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
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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

S, 4 Sy s ¢ & 4 €+ T8

\ 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

i 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

Ej maintenance aid system and to determine the overall feasibility

i of such a concept has continuously emphasized that any automated
maintenance aid system must first meet the needs of the technicians.
Traditionally, many hardware 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
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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

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 l--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
job, 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
1s intended for primary use by skill level 5 or 3 technical

maintenance personnel,
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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 suvporting the L]
performance of technicians who are of a given skill level but ay:q
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 prereguisite 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

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 usc

of pseudoanimation techniques.
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1.1.2 Project Overview

S
A
el
L

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 g
arc a result of reviews of format state-of-the-art to identify :—&

formats appropriate for use in an automated delivery system.

'Y

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- s
based presentation system. The working name for the integrated B
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 b
in accordance with official AF Technical Orders (TOs). Data in
current, paper-based maintenance TOsS encompass many different
types of format and levels of detail, depending on when the TO ;3;
was prepared, the type of maintenance to be performed, the types Qf}
of equipment to be maintained, the expected skill levels of the AR
maintenance technicians, and the specifications determined to be

applicable.

In this program, formats are required for procedural data, in o
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.
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1.2 PURPOSE

A

(KPR AN

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

A,

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 reguirements for certain
types of data and certain characteristics that the selected
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.
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a. Designed specifically to meet the needs of the technician

YV
o S

and take advantage of the unique capabilities inherent in
a computer-based system to enhance performance.

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. e

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

shall be for technicians who have performed the task H’d

4 before but still require step-by-step instructions to ~——
ensure correct performance. The step~by-step prosedure N
shall provide minimum detail for each task. A repre- o

sentative instruction for this track is "Remove the fk;

retaining bracket." L
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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

task. Representative instructions for this track are: .o
hom
"1l. Remove three screws [2]. 2. Slide bracket [3] O
forward and lift out." (Numbers in brackets refer NS
P
to illustration callouts.) Ny
f. Provide pools of information to supplement the basic task z::
instructions in the three tracks, either as needed or as o
desired by the technician. o
g. Pool information should include the following, as a &i:
r t -
minimum: supplemental procedures (e.g., use of tools and (-
test equipment), illustrations, specifications, theory of ﬂ*ﬁ
DAY
operation, functional diagrams, illustrated parts breakdown }j{
(IPB) information, wiring diagrams, and schematic diagrams. ;;E
h. Provide illustrations to support all maintenance activities, Erq
as appropriate. fiﬁ
N
i. All illustrations must be line drawings. }ﬁi
o
j. In procedural instructions, text and illustrations are to be t”’
presented simultaneously with text above and illustrations :15
below. }fﬁ'
k. Provide illustrations that are no more detailed than is T
L
necessary to support the specific task to be performed. e

1. Provide the following types of illustrations, as a minimum:
locator diagrams, IPB illustrations, wiring diagrams,
schematic diagrams, and functional block diagrams.

e e
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m. Provide an index.
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n. Provide for interaction (including visual) between the

technician and the system from a minimum distance of 6 feet S
for procedures and 3 feet for pool data. Aall displayed gﬁ?
characters must be legible at the specified minimum distance. &if
o. Provide format options based on sound human factors &;%
s considerations in the design of visual displays. 315
f} p. For purposes of determining format characteristics, the Efg
M baseline automated data presentation system will consist kﬁ
. of a Digital Equipment Co. VAX computer and a Megatek 7000 5;?
i display. "‘.
; . Formats will be compatible with the use of color. f}
- r. User interface with the system will be available in either ﬁ}
ig of two access modes: standard (TOC/PROC) or user request. ;;L
= s. TOs to be used as content references include, but are not ﬁtﬁ
i? limited to, TO 12R2-2ARC164-2 (Maintenance Instructions, -ﬂ{i
X Intermediate, Radio Set AN/ARC-164(V)) and TO 11B29-3-25-2 e
ii (Field Maintenance and Overhaul Instructions with Illustrated ;37
S Parts Breakdown, Aircraft Bomb Ejector Rack Assembly). %Tj
&: 1.3.2 1Identification of Formats Based On
N Content Requlrements
!! In order to ensure that all format-related factors have been
ﬁf anticipated, a review was conducted of the applicable specifi-
f cation governing preparation of TOs for intermediate maintenance .
& of avionics equipment and systems, MIL-M-25095A (USAF). Although o
this specification deals primarily with the types of information ;__
to be provided in the TO (a "content" specification), and the R

manner of its organization and arrangement, it also requires--
either directly or indirectly--certain format characteristics. “
MIL-M-25095A (USAF) is the most frequently applied "content"

ot
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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
identified by paragraph number and description, together with

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

;f The right-hand side of the table identifies the relationship of
i. 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.

i em e

-
L
.
F .

3

3 B

o

»,
vor
2 L

.y
»2.

%

’
.4

.,

NS
'.‘ -

»

.- > 2 8 _r_"
A
L7

: Eﬂb .

.,.
z

- -
v,

-‘:
-

AN
P

RN
PR
A
CA S
Sl

N
rh

.
v e
W
v
s

",

MR AR
o %t

S

f. Imposes the least amount of duplication of effort, to e
promote economy of preparation. e

g. Already enjoys some measure of familiarity to, and . ;i*
acceptance by, Air Force maintenance technicians. =
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Table 1.1
Content Requirements of MIL-M-25095A Releted to Farmats

LS~ LA

Pr ural Pool
- Para Maintenance I‘v‘:‘:’l‘e‘ t E
o graph b Tracks | Tracks § 5
: Number Subject 1]2]3 | 1]2]3 | &<
B 3.3.1 Front Matter (per Mil-M-38784A) ®
a Cover/Title/Title Block Page L ]
b. Warning Page [
c. List of Effective Pages [ )
d. Promulgation Page [ ]
e. Change Record [ ]
f. Foreword/Preface ®
g. Table of Contents ®
h. List of lliustrations - °
R List of Tables " L]
). Safety Summary N ®
3.3.2 Section |. Description ®
3321 Composite lilustration ®
3.32.2 Major Characteristics of equipment ®
3.323 Equipment purpose, limitations, & general information ®
3324 Condensed factual data (table)—physical [ )
3.33 Section Il. Special Tools & Test Equipment L ®
3331 Special Tools List [ )
3.332 Test Equipment List [ ]
334 Section I1). Theory of Operation ®
Functional Block Diagrams (3 levels, A/R) ®
- Explanatory Text [ ]
335 Section IV. Description of System Tie-in of
Equipment and Accessories - : [
- Btock Diagrams ®
- Explanatory Text b [ ]
3.36 Section V. System Checkout & Troubieshooting ‘ : o0 0
3.36.1 Bench Test Set-up . o000
336.2 Malfunction Isolation Guide [ N N
336.3 Test Equipment Operating Instructions 2 ?? |e
3364 Alternate Methods of Presentation A —yf
NOTE: Question mark (?) indicates spplicability or category .sionmonyb_m trm. .
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- Table 1-1
Content Requirements of M11.-M-25095A Related to Formats
h_ (Continued)
e Procedural Pooi
:::: Para Maintenance x:::,‘,; § g
graph Tracks Tracks [ 8| &
Number Subject 12]3 | 1123 ]3|
. 337 Section__. Maintenance Instructions (Each LRU)
- 3371 Limited Maintenance Instruction Table
8 3372 Inspection Instructions eeoe
8 3373 Malfunction Isolation Procedures oo e
- 33.7.31 Prefunctional Checks oo
i 33.7.3.2 Functional Checks o0 e
:t_ : 3374 Disassembly Procedures o060
3 33715 Detail Parts & Assembly Checkout 2?2
o 3376 Cleaning Instructions [ 3N 3 )
. 3377 Lubrication Instructions o0 0
A 3378 Reassembly & Final Inspection Instructions o0 0
3379 Alignment Check out Instructions 00
3.3.7.10 Circuit Analysis (Detailed) 2?22
- Signal Flow & Schematic Diagrams ®
337.1 Final Test Instructions [ 3N 3
3.38 Alphabetical index [ )
General Requirements Related to Formats
3263 Diagrams
3.26.31 Explanatory Text (for diagrams) ° _
3.26.33 Schematic Diagrams [ R
3.26.331 tnte:connection diagiams °® .
3.26.33.2 Power/control circuit & signal flow ®
326.34 Equipment schematics ®
3.26.35 Overall schematic diagrams L]
32636 Power & control schematics °
3.2.6.3.6.A| Logic diagrams ?? ®
3.2.6.3.7 Waveform diagrams 2?22 e
32638 Interconnection cable diagrams [
3.26.39 Combination (waveform/interconnect) diagrams [ ) ’
3.2.6.3.10 Module schematic diagrams )
3265 Test Point ldentification ? 2?2 le
327 Cable Fabrication Instructions °

NOTE: Question mark (?) indicates applicability or category assignment is not firm.

1-12

- - - 3 - "

el e e et 3 - = ", . AP « PR
T e T e e e T e e e e e T e R e e e T, R T T N e I UC T SrHR SR S I TN e e e
PP U N/ e hJ L J RIS Sy 2 T AR ST Wl AT Y 3 SV U S S MIPIRAY LA P T PSP, AP S > 3 b AP b. WP L VREWRE N R SRE WA T VR Ay s




i

v ¥ ¥ ¥
e

KRR A R

T

R S ST SRS S IR Yhi

AR AN N e N A I e LcR . GNP M A o A S, SR B e )

In order to satisfy these criteria, a core system of formats

was sclected 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-38800A(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. JGTOUS encompasses, or provides for, most of the specific
format candidates believed to be appropriate for automated

technical data.

b . JIGTOS 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).

¢. 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.
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Table 1-2 e
Formats Included in Job Guide Technical Order System (JGTOS) :-'.'::,:
I K
N * JGTOS Job Guide Technical Order System
¢ cL@ Check Lists
. & JGIM Job Guide Index Manual
® JGM Job Guide Manuals
ﬁ 4 JOBGUIDE
: ¢ ICP Input Conditions Page _E
o MG Maintenance Job Guide O
P ‘(b) . - ‘.'-:‘i
( 4 TDC Troubleshooting Data Charl- .
s TLTD) Troubleshooting Logic Trees e
a sBp(bXC) Schematic Block Diagrams
i a MDCb)e) Maintenance Dependency Charts
‘_::: e MSIM Maintenance Support Information Manual
. e GAEM General Aircraft Equipment Manual
e e WDM Wiring Diagrams Manual
¢ DCR Designation Cros: Reference
!; ¢ PLDG Physical Location Drawings
¢ WD Wiring Diagrams
- Notes: (a) Cheekhists are optional: when provided, MIL-C-9927 and MI1.-C-38778 apph .
' (b) Troubleshooting data may be either THC. TLT. or SBI and MDC. AN
o (¢) SBDs and MDCs per M11-M-38799, R
o Sourre AFHRL TR80-50 (Ref. 1)
o 1-14 B
] —_—
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1.3.5 Specific Format Candidates

The core system encompassed by JGTOS will be supplemented and
modified by the addition and/or substitution of other specific

tormat candidates in order to provide the following:
a. The optimum data format considering the needs of the users.

E. Satisfaction of the content/format requirements of
MIL-M-25095A.

c. Cumpatibility with automated delivery system capabilities.

The specific formats recommended for use in the automated
vdelivery system are identified in Table 1-3, together with the
specifications that provide procedures preparation guidance and
the location (as categories of data) in the automated data base.
~s shown, many formats are based directly on the requirements in
1i-*-38800A for JGTOS. Others will use JGTOS formats, but will
be prepared to the basic requirements of other specifications.
In a few cases, formats not encompassed by JGTOS will be used,
¢lither as substitutes for, or supplements to, JGTOS formats.

ur emample, while JGTOS (per MIL-M-38800A) provides for the
2° loglc trees as troubleshooting procedures, very little
rreparation guidance is provided and there are no provisions
1 riferences in level of detail. Consequently, logic
t1 s to be used will conform to the concepts defined in AFHRL
Ti-79-49, Similarly, some specific formats in JGTOS will be
v aprropriate for the automated delivery system if they are
;rerared to the requirements of MIL-M-83495(USAF), which is
;1r1iar 1n many respects to MIL-M-38800A.
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SECTION 2.0
BASELINE REQUIREMENTS FOR SELECTED FORMATS

'w \.L .
2.1 FORMAT DESCRIPTIONS I
.-"-..".‘._.
SN
.'-:.\}_'l
This section contains brief descriptions of the formats recom- AL AN

rended for use in the automated delivery system. These
ceccriptions 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
Subscction 2.2. Formats for troubleshooting and fault isolation
procedures are discussed in Subsection 2.3. Procedural support
and reference-type pool data formats are described in Sub-

section 2.4.

Specific changes that will/may be required to convert these
formats for videoscreen presentation are addressed in more

detail beginning in Section 3.0.

2.2 NOM-TROUBLESHOOTING MAINTENANCE
PROCEDURE FORMATS

i 2.2.1 Intermediate Level Maintenance

i Functions

Although the specific non-troubleshooting (NTS) maintenance
functions to be performed will vary with the particular system/

- equipment to be maintained and the applicable maintenance

2, concept, the following functions should be anticipated:
- e Inspection

- e Cleaning

i ® Disassembly or removal

- ® Assembly or installation

: e Lubrication

b

»
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] 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*** gystem. 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
Ei used in the SUMP format will be combined. A typical Summary

Maintenance Procedure is illustrated in Figure 2-2.

gﬁ The input conditions frames will contain the following types of

‘l information, as applicable:
ET ® Task title

o e Applicability

- ° Supplies

P ) Personnel required

*OMMS: Organizational Maintenance Manual Set.
**AF/FPJPA: Air Force Fully Procedural Job Performance Aid.

***CpPA: Skill Performance Aid.
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List of Tasks
r
- Troubleshooting
= Task Task Task Ref No. *
E—:. No. Re! (Pars)
1. Maintain Battery: "
8. Check electrolyte ievel 3-9 3-10 Y]
- e
b. Check specific gravity 3-9 3-10 }:-j;f-‘
. F_.- ‘(
RS
2. Service tracks and roliers 8-7 5-8 >
3. Service radiator:
a. I temperature can go R Add antifreeze.
below + 32 deg F., check if necessary
antifreeze
b. Check coolant leve! - Add coolant, if
necessary
4. install and adjust fan beit 4-6 4-7
S Clean winch and oil screen §-7 5-9

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

Replacement parts

Equipment conditions

Support equipment

Special tools and test eguipment
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.
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The input conditions format will be used for all three tracks of

nontronbleshooting maintenance procedures. For Track 2 and

"rack 3 maintenarce, the input conditions frame(s) is preliminary

to the actaeal procedural data. For Track 1 maintenance, the
irpat conditions [{rame(s) including the summary of tasks--may be

use i by evperienced technicians to perform maintenance.

Tne 108 formnat has not been specifically tested, since it

cent rins no procedural data. Tests of Job Guide procedural
formits have included the ICP, however. Relevant descriptions,
1} lustrations, and requirements information for the input
curditions format for the electronic delivery system are

cencained in Section 7.0.

2.’ Duai-Level Maintenance Instruction
Fermat

The dual-level maintenance instruction frame format is a hybrid
of rully proceduralized and partially proceduralized maintenance
instructions, accompanied by specific illustrations of the
>quipment being maintained. In this approach, primary steps are
in beld face type (or underlined), with detailed steps in normal
type. Callouts in the text steps reference specific components

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

This combination provides (in the detailed steps) specific
instructions on what to do and how to do it. The primary steps
scrve te alert the technician to the scope of the underlying
Jctailed steps, and can be used as a checklist by technicians
with enough experience to not need the detailed, fully proce-
duralized steps. The dual-level presentation mode, containing
both primary and detailed steps, is required by MIL-M-38800A;
ardltainnal guidance is contained in AFHRL TR-74-12 and
DODh=-STD-1685,
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The dual-level format, with fully keyed illustrations, will be 5&3
used for Track 3 non-troubleshooting maintenance. In addition, Eﬂi
it is the basis for preparing the instructions to support 531;
Track 2 maintenance. The latter will use only the primary t&%ﬁ
(boldface) steps of the dual-level presentation, without the giis
dotalled steps. To these primary steps will be added such Sﬂii
other, more specific information as is needed to make the step kru;
complete or to provide critical data. Keyed illustrations may :ﬁ;f
be used, but will contain less detail than in the Track 3 lﬁiﬁ
level. Figure 2-4 illustrates the change to the dual-level ;fi}
format when the detailed steps are deleted. The Track 2 format i,‘
will be somewhat similar to that required by MIL-C-38720A, for L
Intermediate Maintenance Checklists. As mentioned earlier, e
Track 1 non-troubleshooting maintenance will rely on the Summary .;
Maintenance Procedure format that is part of the input conditions :ﬂ;;

for alil tracks.

Sample formats and preparation guidelines for automated mainte- i:&f

nance procedures are contained in Section 7.0.

2.3 TROUBLLSHOOTING AND FAULT ISOLATION
PROCEDURE FORMATS

o

!.1 Intermediate Level Troubleshooting
Functions

oy S

fr2ciic troubleshooting functions to be performed will vary

~1th the particular system/equipment and the maintenance concept.
The feliowing functions should be anticipated at both the system

tevel and the eguipment/component level: et

e Checkout ~i
T

® Test RS
'S

3
:
.

. Fault 1solation. m—-
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2.3.2 Logic Tree Troubleshooting Aid
(LTTA) Formats

logic Tree Troubleshooting Aids (LTTAs) have two essential

"2

)

components: checkout procedures and logic trees. Checkout

:.
)
[

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

o,
Y

.
1y
T,

identify the existence of a malfunction in a particular portion
of a system or equipment. Logic trees are "branching" steps
arranced in a sequence that will quickly isolate the cause of

the fault to a particular component or assembly; the guantitative
or gualitative results/observations of each step determine which
cf 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,
troubleshocting 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- &TrJ
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

.
g
b
»..

b a

Track 3 troubleshooting will use the fully enriched version of

sufficient for preparation.)

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, ;‘ i
. as used in this specification, means that the detailed steps fﬁﬁﬂ
) L
.;.; 2-9 e
’ ST

ety ot et DR )
DG, AN A a s Ta e N e T T T T f e e N e T T T N e T T e -.. SRS N e s ‘:.' ST et
. PRSP . PP PSR UNCIEAPS RS R WY WK 1. VL. W WP SURE WA WD S SR VRl i e SNPGRS S . SR TS S SRS N




Bl "R S S

.

TV, T IR Y

ah'-u

“(6¥-6.-d1 THHJIVY woij)
21npaooad 3Inoyoayd paysTaus ATINI YILI jo o1dwexy °g-z Lanbry

"W)I8A8 2IUOLI[D 10 INORIYD [9A2] IjE|pawiIAy] ojdwies °E AdNoId

FITF o TET RSOV

Cighd

s e e FIFTININ

RO el & ._1.1n_1_1“_.'; v

A"

-,
SRR

1-€ 02
¢ J0 T 193ys
£0-22-92
b5 MR U FRUTITLY. "}
108 0PI HMWOLEDMP PIN (200N ‘L
440 W 1) GIas LILEVIN POO I A3Nad Ru0d 8 S
§-g sas) iy
aned g sommr @
vy 1000 SIS JUD G000 GRaIEE 000110y (g1) J0ved MBS G 4
Hedas ym g “ABERAS 18 A(UINIDE S0 PR ([IPUN0 S0)EN SBIRY 9
1 W)
‘RBLNTD O (D 43000 0 99 “(3) (Ul IS 00 (1 O/ M9 L
I AL WS g

WO WIS HOLL VINGON 10 OND
( PRI iabns 08 S 2090 GHe e Y ‘3

3-8 WBYMR) Setym Aasyt 5V ) C 0 TP @) INAEOW ¢ 9 S1GNNP JDT \IRY Whs)aely
WAL WP IR 1P ‘i Lpiw ey oM INgIm 00 (§-C /4 S0P o

‘TS R QUGS YLNOY 198 1) 7008 (04me0 20 (€ O/4 4B P
PRS0 CRL MoRe ‘i) LPUINES semyPIE 0O ('§-C O/5 W8 3

HE-RAN/NY 0 L ad) VE/S08 -EL 101 \TRY W ey
O ) 30BN PED Qu2esn B2 | LIemEINW ‘g5 Mg AECL-S1 %O 4

TRTTE 0 1D N0 gLeOd WS ‘i) |0l jeama 60 1L-C U/4 90 B
XM NULL VTGO 0°C ¥IIND T
AW AT WoLIvitaoN )
8 198 »om) 100NN HONID YNNILINY MVaVY §0-08V 1-¢ LNONDIND
1-SL-66-05V-tdot 0L

SR

I-¢£ 0J
¢ Jo 1 193yg
MO AT AT4E AMNOND TVINYE 4O QNT ﬁOINNl 92
roree 1'POsINRNL 00 PYI0) J0S i Semme D ¢
He Yyup woe
oo e N WSO JEBRSE Saoyiey (g]) s0ewd B gag ()
won 1008 SIS Sl oan ‘esiine
mige ‘me g PONS Wwels s L v &
C-C saug niwy
ol Sma gl Srdiesn wh g Doy Ksewod PUR peyly 108 o) Gy Liewany i)

3-C 204y 28y
vl ‘um gy

1-€ saa | 2nloy
el em g

:Ampaley 48020 ERUMID Shiwg Wy O0R) g

WALNDD 81 ¢I5an 190 Ao "EPENIS ¢ 81 63 409 LATY
01 i SR8 4G N W) (4end a0 L 1CQ/g g O

A LA oM 3
U BRBL JIB k| 4 ARGy LNOD WY Y0 €

ANV ® D PRee nIVINLL
PS8 w21E 01 iCIAas yRuOs 8 ( 1-CO/Joep

ARYT ABONIM YIIN) Y

TIPE0INS §¢ 2T I8 SOWNO (4 BN O WRAOY W qieg) 0
‘ANNE 8 9 @) 400 HlaOd W

NI L EMes iy o ®

W 1t a2 80 ( (- O/s 0

m..:..-‘li*y!.’ilis- ]

WK euuvid v

ULy IO §-|0a sy N0 20y srABI@

S0 Wi PASEHS] 02 L O/4 "WRIIHIP WIS (PRSI I8N G0E  Muy iy ) S
14 PO 24010y B0aiD Japae W PIINESI oy 1T SeURPRINE ooy msvdnag

(Z 10 | VHE) LNONITHD
HONIF YNNIINY 4VUVH 66-08Y  [-C LAOND iHD

1-SL-66-8BV-tdol 01

R w AT e T % e -
L

-

R
RTINS SRR
e e,
S mtaalatat

2-10

POFIPRERPAFIRE

PP
S T A




*(6Y~6L-d1L THHJIVY wWOI3)
99213 21HOT payoraus ATINJ VIL1 jo o1duexd

*9-g 2aInb1d

2-01 41

‘Z-01 ipoy2egJ 0Qg o
‘1010 w30 ((Mive] @

S3L

ASOH I AVNQAM

-0

¥ Jo € 139ys
£0-12-62

‘T-01 IOn3q3 0Q ©
‘13m0|q 0 ({108 40
13m0[qQ 319084 R J20WIY &

‘z-01:00%33930Q @
‘SBMOIQ PUB JOI0W wdda iy
;eqe 0j(de s ||11m] o
Jaand 2111088
MOw 31 MeipLR GaoP InGE @

o \|994] Winy Jam0iq PA

‘{ound 980239 Jawo|q 8340 ¢
‘3a1snoy $3901q
WOdj 4030 JOQUR ‘padIe

-u0) sasoq Jijnedpiq Joyesry "2
*1dwod

J1|NEIPAY POS I3 Bwop gy 1

‘a4ng 0) WOPINI] J3e0lq NI

SAX

... (

- ol -

{ ‘saaduy} ssowmal 10 N2 (1t ad . N oy

84f $Y824Q 1) U8) paiavod . W A ~ P

v Jjo 348 tawod dj|0eapiq - ...\.

Q8 J14303(0 0ITISI NN v / . ..4

WA e

4 oNINEYR N

dO1J3INNOD .

ON 2812313 IATVA TOHINOD !
qlon310$
L 48100 JOI0W 4B NOA P1Q
© T “.iowom deiaim o ssion Wiojga :

pul ) |QUWIN Q0| PBIQUI0D 105 0BT °E 332Vid ¢ 1void ) K

"NO 0L Qe HinO1@ 1S T AW. TINVd 55332V -,

‘1010u J0 jaod .....

121170 00 Ad0IEHIIIN 9,010IRIIB DR T ;
JUYs idmO[q O} 1010\ ¥INQD

o

(¥ jO £ 139QS) NO QINHYNL NIHW NIdS ION

(y 1 ¥ 13948) NO O3INUNL NIHM 149
LON $300 ¥ 10014 N3AIMG-ATIVOITAVUAAH

Z-SL-G6¥HI-SIZt "G L

1-01 334l 210077 S30C HIMUTE NIAIHG-ATTIVOIIIAVEAAN (-Cl 13dl JIDOT
¢-SL-g96bHO-Sd21 'O

oy
-

——

ek s 1 v, 0 5 e
. ..
-, u.b.».x,r.n\\bslnl LN A

s



e

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. 1Illustrations 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.
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2.3.3 Fault Code/Cross-Reference Index

This format, illustrated in Figure 2-8, may 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-1. ASQ-000 radar set fault code cross index.

CHECKOUT & LOGIC L.T.
FAULT CODE FAULT SYMPTOM STEP NO. TREE PAGE

2920/A1B1Z Hydraulically Driven Blower €O 10-2, 3¢ 10-1 LT 10-1

Does Not Spin When Turned
On

M

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

All othor infariation which rey be used to support trouble-

chootina 1s part of the pool data, discussed in Section 5.0.

2.4 0 Conoral Copnrdae: 21 1ons

Tre o ranae b torrats cotprising "pool data" is extremely broad,
varyins from that Tor a “echnical manual title page to a schematic
Jiaagvam. For convenience, pool data has been arbitrarily divided

1o twWo cate  nries:

r, Drocedurail svpport 4oata, which are used primarily to amplify

or ~iarify a specific walintenance or troubleshooting procedure,

1G]

¢r othereisc asgist in scecrplishing a task.

b iv foerence Jdoate, which nrovide general information about the

system or eguiprent, or about the TO itself.

The discussion in this section will deal primarily with the
; recedir al support pool data formats, with brief mention of

“he retference ool data formats.

2.4.2 Tltistvated Parts Breakdown (IPB)

Albhonal MTL-M-250054 contains no requirement for preparation
-f an i, it oie freguently a part of intermediate maintenance
anacis, and it Tust be assurced that an IPB will be required.

“ontent epecifications frequently do not mention the IPB
cesjulrement since it i often in a separate manual (from the
caintenaroe ‘tyw boeshootins procedures) and is prepared to the
veosuLrerment. of o drvierent specificaticn.  The TO manager of
the acarsatin oasensy 1ay Lake a determination that the IPB

Foanual can e corpined with the maintenance manual--the likely
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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
reguirements 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 formats
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:

RSP Sie A Ml e AR hal il
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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

Ir. 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 pvarticular system/eguipment 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
irn poci. 1If the suppor: data are applicable to a number of
different steps, to a series of tasks, or to a group of equipment,
the data sheould be included in pool. Some examples are access
and locator diagrams, tecst specification tables, and test setup
diagrams. Examuples of some of these other supporting formats
are 1llustrated in Figures 2-21 through 2-23. 1In general, the
specification requirements 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 pocl data includes a broad spectrum of data |
and information, varying widely in purpose, content, and format. q
Some information may deal with non-procedural technical data S
about the equipment or system (e.g., Theory of Operation), while _¥3i~

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

2-29
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- ‘ From Step 4-64/53 ’

1.<
-
_- . o ——— . ——— — — —
o | On test harness, set HEADING .
. b= v~ = = o = — — = TRACK SINULATOR READOUT to
} 045.0.
- — o —— ———————

|

E On Scheitt trigger and gates, |ypg Oon Schmitt trigger and gates
is wavefore at collector of 4q check diode CROl, resistors
, transistor Q04 as shown below? R14, R15, R18, and transisto:
- ~ Q0S5. Replace faulty
N NO \\ component .
\
(3 ¢ 1 [

: R S
e vOLTS/CM: §
o F’F'F{,'gygﬁhi TIME/CM:  18mSEC )
A Snge
1138

!

On Schmitt trigger and gates, NO On Schmitt trigger and gates
1s waveform at collector of —3&d check capacitor COl, resis-
transistor QO] as shown below? tors ROl thru RO4, and
~ transistor QOl. Replace
YES faulty component.

-=
VOLTS/CM: §

]

=ai

HEH TIME/CM: 2uSEC
E"ﬂ

Figure 4-17. Schmitt Trigger and Gates Troubleshooting for
Failed Bench Checkout Procedure 4-64/5 (Sheet 1)

Figure 2-20. Example of procedural support data (waveform guide)
included in procedural text instead of in pool data.
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Figure 2-1. Navigational Computer Set AN/ASN-35 Bench Checkcut
and Troubleshooting Test Setup

Proa o o-010 iiample of procedural support pool data
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§ 2 3290 ACCESS AND LOCATOR DATA
—_—

CONNECTOR .
3265P1

CONNECTOR
326541

LANDING GEAR
CONTROL PANEL

JIGSH\

~ POWER d
SWIICH  \ ]

__MALE IND LTS
TEST SWITCH

ALTERNATE LANDING
CEAR AND ARRISTING
HOOK PNEUMATIC
RESERVOIR MANIFOLD
(REF)

PNIUMATIC
PRESSURE GAGE

32-90-00 Figure 5 1. Arresting Hook Locator Data (Sheet 1)

BN 1™ - R HOOK CAUTION
[ &) YT = P ~LIGHT

= Jme ) ma]
I3 OO0 o

m | ets ¥ o]
e J oo ¥ ]
aam] = J =

= ] 119

SCREwW (4)

CAUTION LIGHT
PANLEL 331541

PRESSURE
TEMPERATURE

PNEUMATIC
LINE (REF)

CHARGING
VALVE (RET)

e u0a i

Ficure 2-22. Example of procedural support pool data
(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

Y, ',
A'L‘..ah

information must be provided, as part of an Air Force Technical
Order, and is no less subject to specification requirements than

P _R_2_I
LA
FPX )

are the procedures themselves. wawy

ﬂ?-
Ko [9

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

of the automated delivery system, part of the reference pool e
st

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

List of Effective Pages £ g

Prcmulgation Page

Change Record

Table of Contents

List of Illustrations

List of Tables

Alphabetical Index

List of Time Compliance Technical Orders (TCTO)
Principles/Theory of Operation

List of Test Equipment

List of Special Tools

Special manufacturing/repair instructions

System description data

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 LT
matter and other reference data are contained in Sections 4.0
and 5.0.




2.4.6 User Instructions

There is one kind of information that will be needed in the
automated delivery system that often is not found in hard-copy
TOs: instructions for ase. Conventional technical manuals
rarely include any yuidance to the technician on how to use the
manual, although an access flow diagram may be included for
using the IPB if it is provided (see Figure 2-11). Some newer
job aids, e.g., Job Guildes, LTTAs, and Functionally Oriented
Maintecnance Manuals (FOMMs), do provide brief explanations of
the most effective ways tc 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 s‘nce the technician will need to know how
to operete 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, :ng

contained in the system users' guide. el

Sample formats and preparation guidelines for the third approach

are contained in Section 9.0. ~——
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“1.CTION 3.0
GENERAL GUIDNELINES AFFECTING FORMAT SELECTION
Aili> DEVELOPMENT
3.1 TNTRODULCTTO!
The naterials in thrs secla:on apply to the automated system data
base as a wheio,o  Poactoors o scussed are the defined baseline
delivery sy3ten, forear oo o cconeyistics based on that system,
data crjanization aag aocer . o oquirements, and standardized
coding and conven:iiuns uled,
i.2 THE VAMIS SYSTEM COLCLPY
The concept of the gysrtem in _tg eimplest form is to replace the
shelves and/or file cabincts filled with paper copies of Technical
X (ricvs with a corputer-baz . svystern that will have all of the
4
cdvantages of a paper-hasel 70 syvstem and few, if any, of the
disadvantaages. Further, the system should eliminate, to the
oxtent fensible, the Joficiencires that are commonly associated
vith computer-based svsterns with which people interact. These e
general, and optimistic, ao.!s have led to the definition of a A
Jos
prototype automated delivere system as a baseline. This f?
conceptiual svstem has Lewn or.en the descriptive name of VAMIS, B
: for Verssatile Automated Miintenance Information System.
-
<o A principal objective ©f Lhe system prototype definition program
b' was to provide for off tive ind efficient interaction between
e the weor (technician) an! ‘Lo svstem. This has resulted in
Aefinina threce d3i{ferent = s of interaction, each with certain
. constraints and oot :in uwoot .l characteristics: the standard
;' . socle, the user recgest oo, ud the review mode. These modes
— ¢ f interacticn are clesorat 10 Cubsection 3.6.
] .
»
A e e e e e e e e ey e e .
S AT A S Ve T T e T T e e
N T S IR J B ILE N U Y Pl S IPVEPRIPY. T I . AR AR IR S SADRIPUR J8 - P A S PO T PR R G L T iy A,




As noted in subparagraph 1.3.1.f, early program development
activities resulted 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

N 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 videc 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.

..............
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[ Use of a dual display can have some significant advantages and ﬁ ﬂ

. o

nay permit {(or rejuire) scme different format and content

TRy

characteristics, ard wil. prohably require modification of the

. control unit dezig. ‘cov Subsection 3.5).

|
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Figqure =1 tl.uscraces tae p:incipal factors related to the

ine disgia, that iriluenes format development and data

—
)

bass
urepardtion.  Forernst ave iic sCreen size, the portion of the
‘ screan that crn be erfect’vely utilized, and the amount of
information tnat can oz 2isplayed under the conditions specified
tor tne program. Alsc or conce~n, but not discussed in detail
here, are tne capahriit:es of the display for presentation of

- complex grophics ard for the uwse Of color.

The Megatazk 7000 1s a2 nigh-resolution (4096 x 4096 addressable

and viewable) i'splay using strone display technology and vector

storage format. “The sorcen =ize is 21 inches diagonal measure.

i Other character.stice are 4:1 contrast ratio, unlimited windowing,
188

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

i and rotation. Cuidelines Tor nse of color in formats are

t. provided in Suabsectior 3.9, but are independent of the Megatek
I display capabilities.

:j Specifications for CRT Jdevices will generally make a distinction
_ betweenn the viewable arc. f1he total dimensions of the screen)

] ard the content arec vl wcrtion of the screen that can be

f, effectively used for vresc:ntation of information). The differ-
:1 once between the two (Ll maoain) comprises screen space that

- cither cannot b used hecauvse characters cannot be displayed

; there, or shousd aot be yio. oecause of factors such as character
fz distoriion. Fven when ©heoo ractors do not exist, planning for
;‘ usablc content a:-n cho t rrovide for a margin so that when the

tochnician 1o viewinso (L oo from an angle, content is not
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obscured by the screen flanges. For the Megatek display, the
margins are approximately 1 inch on each side and 1/2 inch on
the top and bottom, permitting an approximately square content

I area.
':: (J d e
2 { i ySRREEREEE CEEEEERIEE Y

1
1]
1
]
. '
- !
= ~L I
. r—uVievable Area — 7 \a
- '} o Height: 13.0 inches it 7 t
: : e width: 14.0 inches '
ﬁ | @ Area: 182.0 inches square '
| ® Diagonal: 21 inches ,
. : :
. ! '
. B A
. ! ~ Ju :
k :4 — Content Area Homt
ot . i o Height: 12.0 inches | ‘!
, e Width: 12.1 inches | !
- 1 ® Area: 145.2 in.sq.
- " ]
[}
: [
1
' . ]
! Content Lteved:5 3 [
"1-————8 $— eCharacters/Line: 56 8'2:}—" >
' LelLines/Frame: 37 5 !
: !
] )
' 1
: i
)

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
affecting format organization and layout.

Displayable content, in terms of numbers of characters and

lines, is a function of the reguired 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 reguirements should be satisfied when the
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frame tirst appears o:. 1l screen, without subsequent magnifi-
cation (or "rzoom"), in all cases except some complex illustrations
ccntained in ponl.

3.4.3 <Character ©

Rescarch on CRT ¢iaracter and synbol legibility has provided a

i rance of from 5 winutes o1 2v- (Lor optimum viewing conditions)
& te more than 20 minvtes ¢f .17 i2ry the visual angle which should
ﬁf subtend at the eye ar the :23.ived viewing distance. Most
- researchers agrec that Jrom 10 to 15 minutes of arc is adequate
-E coxcept for complex symboels and oraphic details, or for degraded
! viewlng conditions {(Ref. 2; s“ef. 10; Ref. 1ll1; Ref. 12;

i MiL-375-1472C) . Whil: mose reports treat this relationship
E\ betweon chacacter heilcht sl viewing distance as linear, some
i‘ cvidence suggests that 4he visual angle required is non-linear,
5 cuocreasing sliaghtly as 7. ewing dlstance increases. For the
Y: autopated delivery syetem, tn2 visual angle (and resultant

- character sizes) shown in vable 3-1 was selected.

Table 3-1
i Character ard Sia.ie Symbol Height Reguirements
! Mitiimum Character Height
Viawing Visual Angle
Ditta Type L (min. of arc) Inches m .
Trocoediures Lode 10 0.209 5.32
Dot ot 12 0.126 3.20
L S

Tho Megatek di- bar o o ~randard character set that can be

Mraplaved 2t wigbt e le-oln, as shown in Takle 3-2.
Leve]l 5 ard leve ! 7 a0 coters wore selected for presentation

of procedural data aws nov!l data, respectively, providing the

content capabilitices 0w in Figure 3-1.
3~5
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Table 3-2
Character Sizes Available from Megatek ;i;
Standard Character Set . -
Character Width Character Height
Level (Res. Elements) (Inches) (Res. Elements) (Inches)
8 .024 12 .306 i
16 .048 24 .072
2 24 .072 36 .108
(3 32 .096 48 144 |
4 40 .120 60 .180
(s 48 .144 72 216 ] s
6 56 .168 84 .252
7 64 .192 96 .288 S

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 -

-y

device.

As is the case with practically all commercial video display
terminal (VDT) keyboards, the standard keyboard which accompaniecd
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 formatted

technical information. The system characteristics and the modes

i ari it ke B e ok e
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of user interface with the system resulted in requirements e
for an alphanumeric keypad and a function keypad, integrated R
into a single conLiol uih, i
‘.
by
e
o
The capabilaity o viewio: the display from distances up to six -
) . : . -
foeoe amrosed a ¢ woradry tev arenent that the control unit be Ly

s

cavab.de of DGs tlioo ..y & .. 1lar distance from the display, with

I

roepositionlng 38 neooe sl dep znaently of the display. This will

PR PRI

pormit the teohnniciarn to oo che control unit at the worksite
winlle viewing the dlisplayv. lLesign characteristics needed are

small size and weiqght, €ase ¢f handling, damage resistance, and

ease of interconnection witn the computer/display subsystems. "
Control unit design was besod orn interfacing with a single
display screen. Use of 2 dual display would probably dictate -
several additicral 7 nriaon keys, and possibly a rearrangement e
cf the functional grouns. N
3.5.2 Configuraticn -
-
A prototype control uni: was defined and designed to achieve -
cempatibility among the coruter subsystem, the display sub- :Q
system, and the uscir. The configuration of the control unit f;
attempts to optiruze the vser/control interface, especially in o
the allccation of {uncticorn keys, which are directly associated :?
with gvstem instreccions ond standard frame content items. This :f
integration 1s ospecialiy :alevant in the content of prompts and )
tecdback messages and in L9 user request mode of interaction. o
-
The gencral configuvat tun <f the control unit is depicted in
igure 5-2. The reif iny is based on requirements for
portability, ru.eaness, (. user access in a shop/workbench i
tyre of envirconrmont, iyt o counnection with the computer/display 54
subsvstems is assure i . ¢ “hrough workbench busses to avoid ;ﬁ

>

» .
», -
2 -
. o
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l /CLIP
- a~ CONNECTO HANDLE IN CARRYING
: : POSITION WITH CABLE
: \ STOWED %
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B

HANDLE IN SUPPORT POSITION

I'igure 3-2. Packaging configuration of control unit,
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lengthy cablirg. 11 a1 features a carrying handle which, when
locked i1 pos:tion, srrves as the "back legs" to improve user
access and view. i ano’lo . In the upright position (carrying and
sLowe, the handle proviies Jor stowage of the interconnection
cable. Individaal bovo are flush-mounted, under a sealed trans-

parctt overlay, usina 2 ficc- sanel keyboard. The control unit

is thus s aled ajuinst entrv of shop pollution and/or atmospheric
conditione.  Rarsed keys wouid improve the tactile interface but,
with currently zvaijalle oo noleogy, would sacrifice the sealed
control unit. User icedbach at the control unit is limited to
the taccile feelbacr when a kxey is depressed; all visual

foedback is on the display screen. Figure 3-3 illustrates the

canel configuration and key assigmment for the control unit.
t g ¥

3.5, Canwyol Tunct.ons

;5 Con Lo sern in [iguao -5, the keyboard functions are

ecran,2d in tive conurol groups, as follows:

1. Digplay: This arcup iz used to activate and deactivate the
display. lione »f the other keys on the control unit are

functional unless the isplay has been activated.

T aroup aostains the keys which are used to

. doreen: Thig grouwy. is used to control the size and position
rn che scraon of iLllustrations which are being displayed.

fexbt o 1n ool o aftectod by thesc controls.

vooo Merory:s This grcuy o used to retain specific frames of

cnformation geasocal o7 the user and show them again later

. Inpau: lran oo wontanrs the keys used for making a

cha.ce fron Jhoe 2ioernativers which may be offered and to

grve the co™ oot s Tic instructions about what is wanted.
the Turciions of cao. o o heys comprising these groups are
escoibed g Tabie o s A huading their application to each of
the thye - modos o ysten oo,

_ a e e .
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Group
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Key

~ « e

DISPLAY

CONTROL

PO T

START

STOP

FORWARD

REVERSE

NEXT
SEQUENCE

REPEAT
SEQUENCE

Table 3-3

Description of Control Unit Key
Functions and Applications

Mode of Use

User
Function Standard Request Review

Activates the display and v
control unit. Indicates to

the system that a new user

wants to log on.

logs out the present user and v v v
deactivates the display and
the control unit.

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

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
the first frame of a procedure
or major section of pool data.

Instructs the system to 4 v
"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.

Instructs the system to "jump v v
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.
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Table 3-3 (Continued)

Mode of Use

-
1 »
a 4
I

"
s
)

Control User -
Group Key Function Standard Reguest Review OIS

*,
P
2

CONTROL  RETURN Instructs the system to v e
(con't.) display the last previous -l

track (non-pool) frame from
- an associated pool item.

;{l‘

F

.

Wi

. P RN
h;,‘Hr”t ST o 179

g Instructs the system to
b display the last previous
ﬁ track or pool frame from:
a. Options list v

b. Users' guide v
c. Review mode v

A
ot

'
bl

LIST Instructs the system to v
‘ OPTIONS display the menu of alter-
- native data (track and
: pool) associated with the
frame being displayed,
including changing tracks. .
User may choose from the
menu or RETURN.

USER Instructs the system to go Y v
e REQUEST to the user request mode

in preparation for a user

request. System goes back

to standard mode after the

request is processed, or

CLEAR is pressed.

- SCREEN LARGER Increases the size of a v 4 v
g displayed graphic one step ' .
with each key press. Only (
affects contents of an -
illustration window. R

SMALLER Decreases the size of a Y Y v L
displayed graphic one T
step with each key press. ; i'-“!
Only affects contents of OO
an illustration window.
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Table 3-3 (Continued)

Tttt e,
a

5
5

d‘\ '

Mode of Use

Control Userx
Gyoup Key Fupction Standard Regquest Review
SUREEN t ur Moves a displayed graphic v v v
- {(con' .Y ¥ DOWN in tho direction of the
R YOI S arrow. Fach kev press

»  RIGHT moves the graphic a
pengrammed increment.
Cnly affects contents
of an illustration window.

RESET Returns the displayed v v v
graprhic to the size and/or
posiiion in which it was
initially displayed.

MEM™RY HOLD 1 Stores a zceopy of the frame v
HOLD 2 presently keing displayed
HOLD 3 in a memory file (1, 2, or 3).

If the selected memory file
is already filled, the new
copy will replace the old
copy.

Displays the frame copy that v v .
was prev.ously stored in the

selected memory file. All

functions in the SCREEN group

above are usable with respect

to the frame, but no others,

L since the system is not

actually at that place in

- the data base.

SHOW
SHOW
SHOW

W =

v

s ' % e D

RELEASE Disylays the last non-memory v v v <
2 FROM frame from which a SHOW .
) SHOW command was initiated.

INRINE A~ 2 Inputs alphabetic characters v v
o A throudl. 2, Accepted by
system when followed by ENTER.

Characters Y and N input YES 4
ani NC, respectively, in

response to displayed prompts

only. Accepted by system

when ollowed by ENTER.
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Control
Group

INPUT
{con't.)

SHpare
Keys

DASH
SLASH
. PERIOD,
DECIMAL

~

SPACE

BACK
SPACE

CLEAR

ENTER

Table 3-3 (Continued)

Mode of Use

User

Function Standard Request Review

Inputs numerals O (zero) v Vv
through 9. Accepted by
system when followed by -

ENTER.

Inputs special symbols and Y v
punctuation needed for forming

alphanumeric strings. BAccepted

by system when followed by

ENTER.

Inputs one character space v v
needed in forming alphanumeric

character
by system
FNTER.

Backs the
character

strings.

Accepted

when followed by

input cursor one
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.

Erases all presently " v
displayed input characters.

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

Finalizes the alphanumeric v
input, allowing the system

to respond to the information . .
keyed in. Required for all DRSS
INFUT group key actions except e
BACK SPACE and CLEAR. o

I'rovisions have been made for
six spare function keys and
three spare input keys.
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3.6 FUNCTIONAL INTERACTION MODES

The automated dolivery system, and the control unit, has three

rmodes of interaction: standard, user request, and review. All

three modes are controlled from the control unit. The standard

DA

mode uses all portions of the control panel. The user request
. mode uses only the INPUT portion of the panel. The review mode

does not use the INPUT portion.

3.6.1 Standard Mode

This functional moue uses the TOC/PROC model to define the

ccmmands available to the user at any particular time. Many

’ *Y_n.lv.i c " '-r
. L e e Ve
. . .

commands are initiated via single-press function keys located in

D i

the control group.

fhe standard mode of interaction is also referred to as the
TOC~TEOC mode since the primary method of accessing a particular
' portion of the data base is through selection from hierarchical
tables of content (TOC} to reach the procedure (PROC) or other
information that is wanted. User interactions with the control
unit are fairly simple, a:nd are in response to the prompts that
appear on each frame. Choices are principally to advance to the

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

sclection from limited menus and options lists.

The limited use of the alphanumeric keypad is to respond to

' system-initiated questions. These include: (a) indicating a
o sclection from a TOC, an options list, or a pool menu;
() choosing a path in the text as required by the displayed
frame (e.g., Yes/No); and (¢) entering a user identification
) name or numbotr. The standard mode is the primary mode of use
) for technicians, especially when they are new to the system,
- and will prevail unless user actions put the system in one of
Ei the other two modes.
] 18
,
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- The descriptions o0f 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.

L LI
M [ |
g sttt

3.6.2 User Request Mode

This functional mode increases the flexibility a technician has

PP e ol
R .

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

P‘ the 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 :
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 :iﬁgj
al~hanumeric keypad since commands are initiated through alpha- RN
R

numeric character strings. Capabilities include: ’ |
L

a. "Jumping" directly to any part of the data base via a g;:;
frame index code ur 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.

.
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such as part nurbers, reference designators, and MIDAS codes.
These are termed Snovut gqualifiers, output qualifiers, and
content Jdenisfioers, as qescribed in paragraph 3.6.4. All user
recuest mode functiours arc acceonplished in a similar manner.

The scauencoe of events 19

AL Proaos USIR 20T function key (in elther standard or

veview mode:r .
L. CRT displavs user recuest mode prompt.
C Kev o in an alphanumeric character string.
d. Yreus ENTER.

¢. Syelem returns to standard mode when requested data are

aieplayed.

J.uL Y Poview Modo

This functional mode provides a basis for technician review
of the technicel data base for purposes of familiarization or

Lrainindg.

in this mode, the syster becomes a page turner and the frames
a0 presented in a predetorimined order. The technician, or other
ree . can scioect this mode of interaction from (and only from)
any optious list., The system will remain in the review mode
until instructed to return to the point in the data base where
the originating options list was selected by the technician.
Frames proesenteld in the review mode will carry a prominent feed-
back mecssage 1nstead of the normal prompt. Theoretically, a
technician could page throush all of the frames in a TO in the
veview moae.  Practically, it is expected that the review mode
will be used mostly for reviewing a selected sequence of
prrncadures bofere boeginning maintenance. This mode may also

Le helpiul for training, both classroom and OJT.

'
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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 Reguest 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

R 4

12 3 4 5

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

the input string.
2. A space to delimit parts 1 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 gualifier: A two-letter mnemonic to qualify

the output desired.
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Table 3-4

Identification of User Request Mode Qualifiers

Mnernionic Naine Input Output

i Automatcd Assistance % v

T Checkout Tape or Card Vv

FC Fault Code 4 v

Fl Fault Isovlation Procedure v

PN Frame Number % v

FR Fault Reporting Procedure v

GD General Description v

G35 Goeneral Systoms Manual v

G General Theory of Operation %

GV General Vehlicle Manual v

JC Job Cuide (Maintenance) v

M MIDAS Cade v v

o Operational Supplement v

PL Parts PBreakdown, Illustrated 4 v :

P Part Number v v "

kD Reference [Designator v v

e Schematic Diagram v

SH Structural R-epair Manual v o

25 Safety Supplaement v T

TN Task Nunbuyr v

T Technioal Grocr v v

WD Wiring agran v
hasiensl
-
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Table 3-5 shows the combinations of input and output gualifiers
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
gualifier 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

(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

b

b

-

hi 3.7.1 Standardization
One of the objectives of the automated delivery system program

is to optimize the interface between the using technician and

_52 the presentation system. Among the factors to be considered in

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

be 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., 1In addition, the principles of standard
placement of designated information which apply to paper TOs

are maintained.
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To meet the standard organization objectives, all frames of
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 displayv "frames." These frames are scaled at

approximately 38.5% of actual Megatek screen size for both

level 5 and level 3 characters.)

/%?-1 1
1
2
3
4
5

AT.0. Number) _ _ _ _._._ _ _ (MIDAS Code)_  _ _(Frame Code)
{Title_and_Subtitle Information._ .
,(Title continued if needed)

1(Start Text or Illustration if line 3 blank)
1(Start Text orTlllustration)

HEADER

SUBHEAD (Page_seq.t]

-t mtmt —tmt — -

4

(—

UFPER
RCDY

}

Text ies placed in upper —-——*{ %
body {f on same frame

with fllustration. Text : _

is not affected by pan his demarcation "line"
and goom functions. |floats up or down in

T proportion to space
needed for text versus
illustration.

!

¥
|

A

1
et m et e

35 riFIrgi line 5fuir5m§1,-fé;dSaéi/idvlsary? §tad./User Reguest)
FAOVFT 36 ,(Second line of prompt, Feedback/Advisory, if needed)
37 +{Third line of prompt, Feedback/Advisory, if needed:

wE= b
;’gm, ‘———--————S. Illustration is placed in =
. o~ lower body if on same frame .
' with text. Can be panned and '
! zoored without affecting any f
; other frame content, '
[
' '
! 1
' 1]
: '
)

)
NI v X L

1
]

¢ o
DI

Figure 3-4. Organization of display frame contents
(level 5 Megatek).
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s affecting any ather frame content. '
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L}
, [}
\ {
[
! '
L
. '
1
t
, [
PO 53 O o ' |
PROMPT S¢ Tilteyt )me cf Brge t, Feedtacs Messanr, or Advisory, Standard Dr User Request Wode) '
K. 4 se.nre ne of Prgepc, feeabatd Message, or Advisory, 1f neede:
46 TP ec 1 re 0f Promz:, Feeabacr WMessage, or Advisory. 1f nmeeded) '
-~ - [ PR SORA LA GA S AR SA A A S .40 - me .- -- P L . |
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I'lrure 3-5. Organization of display frame contents
{level 3 Megyatek).
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The fairet two lines of each frame comprise the header section.

“he e .o ary header is placed on the first line. If the infor-

¢ the T nurbe:, Yhe arplicable MIDAS Code (if the MIDAS Code
i% in urse and ayuolles tn the information of the frame), and the
frame < die. the noxt tine ¢! the header section is used for

title anag seb'aytle inforrotion, and a page sequence number, if

arvlacabde. If the information on the frame is not part of a

maetion on the frase is part of a TO, the primarv header consists

;
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2 TO, the header lines are used to present equivalent identifying
\ information. Note that the portions of lines 1 and 2 that are
I 4
at the right margin, while technically part of the header, will
X
ﬂ change with each frame, although the remainder of the header
k{ 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 )
:2 described in Subsection 3.8.
A -l -
-(0 70 1PP3-ASN-99-2-AA 26-22-p3 3F1 @7254¢C
¢ CHECKOUT 3-1: B. MANUAL GROUND SPEED SLEW CHECK 2
# 1. CKECK “EMORY LANMP:
’ A SET POWER SHITCH *1* TO SLEW.
] . SET TERRAIN SWITCH #*2* TO LAND.
- ' C§ DOES MEMORY LAMP *3* LIGHT AND PEMAIN LIT? S
- P
- S
7 i et
AN -“:-‘:
. A
.‘\_. 3 .20 e
. ' mc- Ou" 3 _
.: " migwt ;o m ::' :
~ W’L!- _':_.
b IR
- ¢ [ I1nPUT EITHER [YES] OR [NOJ: [ J; [ENTER]. L
' - . N
L T : . ' .
.t ‘..
f Figure 3-6. Example of typical procedural data (level 5)
- frame.
o 1-24
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Piawe 3-7.  Fxample of typical pool data (level 3) frame.

T.U.n Pody

"the yoartion of the frare berins on the third line and extends
L+ the last lire preceding the prompt area. The first line of
the body (third frame line) will normally be left blank to +F54
provide separation from the header. The number of lines included oo

in the besdy will vary accordina to the character size in use for

the frare, as shown in Figures 3-4 and 3-5. The body of the
frame is considered to have an upper portion and a lower portion ! (

only with respect to frames containing both text and illustrations.
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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 Lody
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. Gince the prompt information normally
deals only with interaction with the system, standardized
placement is believed to be more effective for the user, as well
as to reduce programming complexity and data presentation

requirements.

3.8 COCDES AND CONVENTIONS

3.8.1 Overview

iwper-tased Technical Orders and Technical Manuals use many
techniques for coding and highlighting technical information.
Some technigues are associated with particular format types,
and some are standardized, e.g., for a particular branch of

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

nced for user searching to find particular kinds of information,
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te preclude overlooking especially important information, and

toe provide redundant means of identifying certain data through
castly understood and learned "systems" of coding. The auto-
matel] delivery sveilem attempts to accomplish the objectives, to
the oxtent feasicle, through use of the Air Force TO standardized
cudes and conventions, especially those that are associated with
the formats adapted for use in the system. In addition, advantage
is taken of the capakilities for computer-generation and CRT-
presentation ¢f such codes and conventions. This subsection
describes the techniques recommended for achromatic presen-
tation. Recommended techniques for the use of color are

described 1n Subsection 3.9.

$.6.2  TO Numbering

Alr force TOs are numbered according to an identification system
specciticd an TO 0-1-01. An automated delivery system must be
compatible with tiils numbering and identification system if it
1s to be accepted for use as part of the Air Force Technical

Order (APTC) System.

3.8.2.1 T0s. Every Technical Order in the AFTO System is
ldentified by a unique TO number. The system of number

sientifilcation has been developed so that the series of numbers:

® ientifies the general subjeoct and/or content of the TO;
] bEstablishes the relationship among TOs for a particular
system;

] rrevides sequences for filing; and

° Tndicatoes distribution requirements.

W
1
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- 3.8.2.2 MNumbering 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 "1F-16A-2-32FI-00-1."

R

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

r_v
F

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
i‘ 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.

ii 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

Q} letter combinations are used by the two systems, the meaning
:E is the same. Example 2 of Figure 3-8 shows an illustration of
E{ letter code placement. Table 3-7 identifies the letter codes
!r used in hard-copy TOs, as well as intended automated delivery

system applications.

Te *m - . - - . - - - . . . . . -t A ) s 3 N o '--'.~" '-.‘-'. .'-'-'..’-. . .'.. \
basate e A el R W T R R A T I SRR N SL A I AT A W W A Dy A I % - L WA TR - T SC PR W UAr PO R W o= W v

T N Y LV W L S ST L YL SR VLS IRE VL VI LN TR I LT SRR




Ao AR Pt L A A Al At B N AR Wil f ¢ Bl A

!

c ) .. ¢ ¢ ¥ v~

AT I N R N R AN 2 T P T T R I

?

0

LOOB\JOSU"D'JM-‘S

10

16
pal
22
3
32
33
34
35
36

Y
38
33
40

41
4?2

43
a4
45
46
47
49
50
51

60
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Category
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Table 3-6
Tachnical Order (TO) Categories

Title

Numerical Ingex and Requirements Tables, Numerical index, Aiphabetical indexes, snd Cross-
Reterence Table Technical Orders

General Technical Orders

Arrcratt Technical Orders

Auborne Engine Technical Orders

Aircratt Propeiters and Associated Equipment Technical Orders

A rcraft Landing Gear Components and Associated Equipment Technical Orders

Arborne fnstcument Technical Orders

Aircraft and Missite Fuel Systems anc Equipment Technical Orders

Anborne Engine Lubricating Systems and Associated Equipment Technical Orders

Airborne Electrical Svstems Technical Orders

Auborne Hydrauhc, Pneumatics and Vacuum Systems Technical Orders

Photographic Equipment, Supplies, and Sersitized Materials Technical Orders

A:rmament Technica! Orders

Airborne Electronic Equipment Technica! Orders

Aircratt Furmishing, Cargo Loading and Aerial Delivery, and Firefighting Equipment Technical Orders
Deceteration Dev.ces, Personal and Survival Equipment Technical Orders

Aircraft and Missite Temperature Control, Pressurizing, Air Conditioning, Heating, ice Eliminating, and
Oxygen Eg nipment Technical Orders

Arrborne Mecnanical Equipment Technical Orders

Guided Missiie Technical Orders

Aerospace Technical Orders

Ground Communications- Electronics -Meteorological (CEM) Technical Orders

Standard and Specia! Tools Technical Orders

General Purpose Test and Associated Equipment Technicat Orders

Shop Machinery and Associated Equipment Technical Orders

Ground Handling, Support and Base Operating Equipment Technica! Orders

Vehicies. Construction and Materials Handling Equipment and Equipment and Components Technica!
Orders

Fuet Od, Propeliant Handiing and Associated Equipment Technical Orders

Nun Aeronautical Engines and Components Technical Orders

Watercratt and Associated Equipment Technical Orders

Commercial A Conditioning, Heating, Plumbing, Refrigerating, Ventilating, and Water Treating
Equ.pmen: Technical Orders

Subs.stence ard Food Service Equipment Technical Orders

Chemical, Oxygen, Metal. Textile, Fuels. Cordage, Lumber, and Rubber Materials (Dopes. Cleaning
Compounds. Giues, Gases, Lubricants. Paints, Piastics, and so forth) Technical Orders

Simulators. Training Devices, and Associated Equipment Technical Orders

Common Hardware Equipment Technical Orders

Railtoad and Associated Equipment Technica! Orders

Otfize Dup cating Printing and Binding Equipment Technical Orders

Agicuttural Equipment Techrucal Orders

Oprical. Insttun.ents, Tumekeeping. and Navigation Equipment Technical Orders

Special Service Equipment Technica' Orders

General Purpose Automatic Test Systems (GPATS) and Versatile Automatic Test Systems (VATES)
Techn.cal Orders

Explosive Ordnance Disposal Technica! Orders

Snurce: AFHRL-TR-80C-50, Table 2-1
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Exampie #1: Numbering of Geners! Technical Orders

! General Technical Orders

—— Miscellaneous TOs - Genera!

——— Critical Alioy snd Precious

- Meta! Parys List
i '— F - 15 Series Aircratt :

TO 00 - 25 - 113 - Fi15
' TO Category I
s TO Series
ﬁ Individua! Publication

Specific Aircraft

Z: Example #2: Numbering of a Specific System TO
- Aircratt Technica! Orders
T-‘.t ~Fighter Aircraft
= ———————— Model F - 16 Aircrat, Series A
i [————- Organizationat Maintenance
Landing Gear System
:'.‘-'_" Fault Isolation
:::-: General
- u ‘ I——— First Votume
- 70 1F - 16A -~ 2 - 32F1 -00 - 1
'_.A.v TO Category J -
:~ TO Series
;" Maintenance Level
Individus! Publication {3S1Ng_MIDAS system) *
Rdapted from: AFHRL-TR-80-50, Figure 2-2
. *See paragraph 3.8.3 .

Figure 3-8, Examples of meaning of TO numbers.
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1ot o atend ddelivery system, certain modifications have been
dade t thee 7O nunbering and identification conventicn. The

® treat each o shecific system TO in the data base as a sinale,
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3.8.2.3 Tdentification ¢t Model Changes. The assignment of a
new seres designator f(e.a., F16; F16A) to a model of system or
ecuipment indicates a signivicant change in configuration. When
this occurs, a sot 7 =separate TOs for the series is usually

procored.  Dren theoh these publications may repeat information

by

contarned in the manials for the previous series, presenting the

Intorsat e in so,narate manmiils makes it easier to understand and
voe, and sivplifiles the cortrol of classified/restricted infor-
sation., 't oaisc facilitates the inclusion of the changes that

g

apily to one sories but not the other.

In those cases wher= the configuration change is not significant

e S
({1(‘&.(,}‘. to DRERCR o U

v lssuance of a separate TO, the technical

intormation 1s issued as chanues/additions o the existirg TO,
Tnese cliangess aey rance £rom new TO sections for the new
conte oo ation te Yovtneotes roting differences. When diffrferences
arc plentoful, the TO may znclude "Difference Data Sheets”" which

¢

tientif{v the variations that exist between differenc configu-

ratrions.,

..ot barberinag. In order to maintain compatibility with the

S0 rdentification system uyescribed above, and still reflect

e "¢ °r *

Lo nnrgue characteristics of technical information presented via

»

cat roaifilcations ares

mrectionalizedd TO. 0 Tnie permits elimination from the TO
Vientaotacectaon narbor of 1ll data that follow the maintenance
B ol Moy that are sectionalized by tvpe of

o, v oo, shenit ta o hably retaln that convention.

i=31




e 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-F15~-AA. In TOs for a specific
system, "AA" is added after the maintenance level code,

replacing the individual publication code; e.g., TO
l1F-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. R

3.8.3 MIDAS Code

MIDAS is an acronym for Maintenance Integrated Data Access

el

System, an approach to organization of aircraft system TOs that v i
was developed in conjunction with the F-16 aircraft program. A
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 T
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Table 3-7

Standardized Mnemonic Codes

Applications
MRermronic Hard-Copy Automated
Code _ Nome MIDAS TO0-1-01 Frame Codes' Qualifiers?
AA Automated Assiciance — - AA AA
CL Checklist CL CL - - -
CcT Checkout Tape or Card - CT - CT -
FC Fault Code - - - FC N
Fi Fault [soiation Procedure Fi Fi Fi Fl :
FN Frame Number - - - FN v
FpP Filry Pack - FP - - *-
FR Fauit Reporting Procedure FR - - FR
GD Generai Description — - GD GD
GS General Systems Manual GS - - GS S
GT General Tneory of Operation - - GT GT £
GV General Vehicle Manual GV - GV - b"'
JG Job Guide Manual (NTS) JG JG JG JG -
Lc Lubrication Chart — LC - - ::l:::.
’ MC MiDAS Code - - - MC S
h 0s Operational Supplement - S - 0sS £
. PB Paits Breakdown, lllustrated IPB - PB P8 L"
o PN Part Number - - - PN -
::-f RD Reterence Designator - - - RD -
o sC Sequence Chart - sC -~ - T
. 3D Schematic Diagram sD - sD SD L;'
SR Structural Repair Manual SR - - SR A:_:.'::
SS Safety Supplement - SS SS SS e :_'-
TH Task Number - - - TN :(:
TO Technical Order - TO - TO e
wC Work Card - wC - - T
WD Wiring Diagrams wD - WD WD B
WS Work Sheets - wSs - — '.-'_'_.
Note :_M
Y e of matena code used in frame number :.
2500 paragrach 3.6 4 for imput and output qualifier discussion. .\

Y
.\.
RS

u‘-.

.

"""""""""" - P R, P - . e . IR - -
e e e e e e o @t T T Lo e e e T <. R T RN e A T T
SRS WA PSS VT Y. WS Wi S50 S DI PRP P P DEPE NI D DA IR D TR D DR DAL DA R N WAL T D P DA P A A R D Y I W AP R U O




-~

r gt i 4
AR M N
AT AR AR

N
’
0,

"(“
G lele,

s Ve
I't'

1’1.7'
LT

v
.l

" g g L S . - £S5 Y . .
BT N I R P i I L L e Y - . . - . - . . .ttt T, . 1 - . - - " - - . - S .t - - e e Mo Yo -
.

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: ##-##-4#4. 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 §/8/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
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M11.-M-83495 (USAF) O
APPINDIX A ol
R
FTFST SLCOND THIRD s
FLEME] ELEMENT ELEMENT COVERAGE N
h{\i
CHAPTEK (Manual)  SECTION SUBJECT )
(SYSTEM) (SUBSYSTEM) (FUNCTION) E .
Material which is applicable
26 - 00 — 00 to the system as a whole.
(SYSTEM)
“Tire
Protection”
Material which is applicable
2 6 - 20 —_ 00 to the subsystem as a whole.
(SUBSYSTEM)

"Extinqguishing

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 S
— the sub-subsystem. Both L
: (Function) Cigits are assigned by the -‘::-'j}
"Botties" manufacturer. 1f they are ‘:“
not specified herein. {

N Tr: In coverina material which is applicable to a system as a whole, the
three elemert number shall be used. These shall be the system number followed
by - 06=6G0L"

Examyle:  21-00-00 woul @ be used for description and operation, troubleshooting
ar.d maintenance jractices for the complete Rir Conditioning System.

Ficure 3-2. Example of $/8/S numbering in MIDAS.
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codes; or at the end of the series, to provide even more ‘f;
e
specific subject (function) identification. 1If this happens, iy

additional character spaces will be required but the code should

A

B

still be ceniered.

“l-_w:r't"'
AN

Ex

Mlacement of the MIDAS code in this location of the header will

assist "at-a-glance" checking by users. To avoid having the -
MIDAS code become less detectable, it should be separated from :53
other information on the primary header line by at least three }ﬁ
character spaces. If a particular TO has a lengthy TO number :Bx
that .mposes on this separation, shift the MIDAS code to the gj:
right. E

3.8.4 Frame Code Numbering System

i‘ The framre code numbering system is based on the requirement for
the user to be able to identify the specific "page" within the
ro fur the purpose of reporting errors, need for improvement,

and similar types of feedback from the user to the preparers of

the data. Likewilse, the data preparers must have some identifi-
cation method (although it need not be visible to the data user)

t+ Jdistinguish one frame of data from any other. Ideally, a o
single ceding system should be able to satisfy both of the above ?ﬁ

needs without compromising or degrading the solution to either. E_;
I'inally, given that some space on the frame must be allocated to {gﬂ

the frame "code," it should be used to impart useful information

to the technician, if feasible, about the frame contents.

The frame code will always be located in the upper right-~hand
coaner of the frame, on the first line, as shown in Figures 3-4 ;Vﬁ
and 3-5, Frame codes are included in the example frames in
I'icures 3-6 and 3-7. The frame code will utilize a field of
iv character spaces. The code consists of a series of alpha-

nuricr 1 characters that:
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[ Provides a unique identification code for each frame within
a ToO;

1
° Identifies the change or revision status of the technical E?”&

(3
.

'
»

content of that frame;

"
2

R
4
o

-
-

® Identifies the level of detail (i.e., "track" applicability)

to which the content should be/has been prepared; and
o 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. el
3 = Text & illustration applicable to Track #3 only. R
4 = Text & illustration applicable to Tracks #)1 & #2.
5 = Text & illustration applicable to Tracks #2 & #3. el
6 = Text & 1llustration applicable to Tracks #1, #2, & #3. S
7 = (Reserved) D
8 = (Reserved) DR
9 = (Reserved) RIS
0 = (Reserved) '
Spaces #2 and #3: A two-letter mnemonic that identifies the -
type of technical data comprising the content. The mnemonics Sl
will be the same as those used for data access and codina (sec |

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
used for other purposes that are not visible to the user or
reserved [or expansion of the number of frames.

Spaces #5 through #9: A five-digit numerical code that provides

a unigue identification ot the frame within the TO; i.e., the
frame number. This will provide a capacity of 99,999 frames for

cach TO in the data base. 72 block of these codes should be
allocated to any material that is common to the TOs included
ii in the data base, e.g., the instructions on the use of the TO.

TR ]
et

% T YT

.
oo
.

In this program, frame numbers 95,001 through 99,999 have been

rr
L]
Ve

ol

reserved for materials which are independent of a specific TO.

Space #10: Ar 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. 1In
addition, see the discussion of the change code symbol in sub-
paragraph 3.8.7.3.

Figqure 3~10 provides examples of va.ious frame code possibilities.

. L R
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i: Frame Code Definition :ﬂ}*
N ® 3JG 12345 Track #3 non-troubleshooting
n maintenance procedure, frame &'_v}j-
N #12345, original issue. L
:{: :js"'*.
N ® 6PB #5678B Applicable to Tracks #1, #2, and H@
v, #3, Illustrated Parts Breakdown, '~:
frame #5678, Change B. , il
® 2FI 34567H Track #2 troubleshooting pro-
cedure, frame #34567, Change H. -
® 6AA 99gg2C Applicable to Tracks #1, #2, and .5:¥
#3, User Instructions, frame Bl

#99002, Change C. !

® 6SD 12456 Applicable to Tracks #l1, #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. o

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

3-40
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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

I obtain a frame of information that may be unrelated to the

« ",:,'

immediatery preceding frame. Consequently, each frame must

carry a narrative suvbject identification.

s
Py

N
L B e

L

LS

Titles and, if apjropriate, subtitles are applied at three

p

levels. The first level is the title frame, wherein all or

r v

L

most of the frame is used for title information. Title frames,

e T . 2

AR
o .

discussed in Section 4.0, are used to precede a whole body of
l data and describe to the user the content of subsequent frames
- of the packayge. Title frames are equivalent to the title pages
: in both sectimnalized and unsectionalized paper-based TOs.

i The second level includes placement of primary titles in the

- header, on the second line, and more detailed subtitles and

. subjoct descriptions on subsequent lines. While second-level
tities will usually require use of some portion of the frame

i body, as depicted in Figure 3-11, the depth of description will
enable use of third-level titles in all frames of a series of
infcrrmation which follow. Second-level titles should include

: the overall system name and, if feasible, the subsystem which is
i the subject of the series of frames. Subtitles or descriptive
statements should explain the specific nature of the frames
which are to fecllow, 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;

¢.g9., the input conditions for a particular maintenance procedure.
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8. Second-level frame title example.

. 1 e

#
#

TO 1C-141A-2-AA 73-1p-09 6JG p3s9acC
C-141A ENGINE FUEL SYSTEM MAINTENANCE
SK 4-3: FUEL PUMP FILTER ELEMENT REMOVAL & INSTALLATION. 1

NS :

b. Third-leve! frame title example.

I | -

# 70 1C-121A-2-AA 73-1p-00 5JG #3598D
# 4-3: INPUT CONDITIONS, CONTINUED. 3

e EQUIPMENT CONDITIONS:

4444444444444+ 4444444444+ PHARNING +4444444 44444444444 4444444
THE FOLLOWING EQUIPMENT CONDITIONS MUST BE MET
D.

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/0 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 "page"
sequence number, if applicable (see paragraph 3.8.6). 1If
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). Figures 3-6 and 3-7 illustrated examples of third-

level frame titles.

3.8.6  "Padge” Secrqucnce Nunbor

' "Page” sequence numbering 1s used for identification of frames
of data which are normally presented in a certain sequence in
the stondard mode. A maintenance task, for example, might
consist of 10 frames of information, numbered 1 through 10,
beginning with the input conditions frame. Task information of
this kind will always be presented in consecutive order in the
standard mode. Similarly, the Index to Reference Designations
i an IPB could include several hundred consecutively numbered
trames which could, if the user prefers, be "paged" through in
! seguential order using the FORWARD key. Troubleshooting
irocedures are similerly numbered for each task since each
‘rame :s part of a discrete, identifiable set of information,
even though choices at the decision points in the logic tree may

i result in skipping frames.

. As shown in Figures 3-4 and 3-5, and further illustrated in

j Figures 3-6 and 3-~11, the page sequence number is right-hand

| tustified on the second line of the header. The first frame

of the series is always numbered "1," and will normally have a
scecond-level title (see paragraph 3.8.5). 1In series of frames
which do not have a natural sequence (e.g., fault isolation
procedures), a logical numbering scheme should be applied. For
vramrple, each frame in an .TTA sequence would be numbered
seguentially following a path of acceptable responses. The
numbering sequence would continue with the first in that branch
resuiting from a non-~acceptable response, and so forth. This

type of numbering is illustrated in Figure 3-12.
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@ INPUT

CONDITIONS

Y

1st FI STEP .

T EER, %, e e Ty e
T
a

YES l NO

M

YES \ NO YES y NO

o o——or o—

o R . =

PROBLEM PROBLEM PROBLEM PROBLEM
'" Y 2 L ] #5 #6
y PROBLEM PROBLEM
#3 4

NOTE: Numbers in circles are page sequence numbers.

Figure 3-12, Page sequence numbering for branching path
I sequences in LTTAs.

- 3.8.7 Symbol Codes

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 usec

3 3-44
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o of co.des be consistent,; i1.e., the meaning is equivalent from one

TU to the next in the-data base, and from one automated TO to

anothicr. In add:tion, the use of symbol codes should be a

e redundant methnd of infcrinatior. transfer. The operation of the
" syster. should never be depoadent on the technical writer

entering the correct symboi, or on the user seeing, or under-

standing, that syirb.i. Forv xa.ple, the system must be

programmed to respond, or noi cespond, to a particular valid
reyboard input whether or not the coding of the displayed data

indicates that it 1s, or 1is rot, a selectable entry.

Table 3-10 identifies the svmhoul codes which have been defined
1o

0 bascline avtomated delivery system formats. The

-1

+

o . -
SOY use In

[P}

foliowine paragrachs brief{ly describe details of their use. 1If

IR
ciiiLla

sySow: , Oor type of technical information, every effort should be

(@)

ional symbo’ codes are found to be needed for a particular

r.adce to ensure that the meaning is clear, there is no conflict

with the standard codes, and the system is capable of presenting

i *he syabol code so that it is easily recognized by the user.
. '.€.7.2 Sclectakle Function, Callout, or Menu Item. Brackets

(" 1 are uged to designate that some information in the body

« o the !rare or in a prompt can, or should, be selected or input

St othe T oxvboard.  In addition, it visibly sets off the reference
a1 coalout from other scieen data. This symbol is the most

catensroly used of the symiol codes, appearing at least once in

> every o franc of data.  fince it is unique to an interactive

- syston, 14 has no countevpart in paper-based TOs. Use of brackets
. varine with the tvpe of data with which it is associated and the

- fesyonse whict 1s expected of the user. In prompts and advisories,
; . nace of 2 kevrhoard funcoion key may be contained within the

Lrachevs, oo, [EXITT) or [FORWARD). In-text and illustration

cilicuts ma, show the appropriate selectable number or letter




- - v Al WO WM (N, T L e L T T T e T e T e T T e T e
PP e N T T - PR e Pl ._"~_V'.~":-"‘_"_."'-".~I'~_"‘f.>w'.> \f_- N TR R T A T T T T T

’v

- Table 3-10

. Symbol Codes Used in Interactive Formats

' Symbol Definition Reference
o (] 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., "23" 3-6,
g [ENTER] Function key "ENTER" 3-15

* % Non-selectable callout

Examples:

*2% kA% Xx]25k AP Figure 3-15

$ Change in text or Figure 3-6
illustration

[:> Question must be answered Figure 3-6
before proceeding

[:> Prompt or advisory on this Figure 3-7
line

[} Numeral "zero," when not

otherwise distinguishable
from letter "O"

Example:

T.0. 19P3-ASQ-99

Notes and footnotes in Figure 3-14
illustrations

Examples:

Leader line for illustration Figure 3-15
- —_——
- callouts
8 bttt Delineates WARNING message Ficure 3-16
F! Prerrr Delineates CAUTION message Flaure 3-16
b . -
. Delineates in-text NOTE Finre 3=
L- .
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within the brackets, e.g., [B! or [23]. 1In certain cases the
brackets may be empty. This may occur in prompts to show the

neeld for input of a selection; e.g.,

[:> FOR BREAKDOWN ILLUCS N: INPUT FIGURE NUMBER [ ];

[ENTER] .
- Wnon the user makes a sel:e-iiurn nn the keyboard, the number will
apprear within the Lrackers of the prompt to permit the user to

veriiy its accnracy bLefore wntering the reguest. Similarly, on

menus and lists emptv brackets are placed at the top of a column

of iten desianators to show that all designators, unless other- e
wise coded, arc selectable on the keyboard. This eliminates the f-j}
necessity for placinyg cach menu designator within brackets. f;:ﬁ
Figuree 3-6 ard 3-7 showed many of the uses of the bracket A

n

rymbol. For other examples, see the format samples in this and

subse :u2nt sections.

a. Koy codes and index codes. Letters, numbers, and words

appearing on the screen which are selectable using the control ;v}f
unit keyboard will be denoted by brackets ([ ]). When these Lqﬂ,
apprear in the text or in prompts, or as callouts in illus- S

trations, the brackets will enclose the code; e.g., [2), [A], 'j??
{3B], |FORWARD]. The right-hand bracket will always be followed ‘{ﬁg

'.v e ther a blank space or normal punctuation. When codes are
used in column format, as in menus and lists, the brackets will

be placed at the top of eact column of selectable codes to

“enote thet all codes in the column are selectable unless

ctherwise codec. Preferred practice is to place the brackets

1roredlately beneath the column title; e.g., INDEX or KEY. Lo
[ [ ] -

Ti: instances where spee 1% & problem and the placement of

bracrets would reguire use of a line which will be blank other-
wisce, the brackets may enclose the column title; e.g., [INDEX]
21 REYY . This usaa. should be aveided to the extent possible

s.r.ci there are no keys on the control unit with these names.

3
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b. KXey code and index code content. Codes may consist of one

A NI

or more number or letter characters, separately or in combi-

i .y 0 o,

nation. Whenever possible, use an already available code;
e.g., in IPBs use the index number as the index code. When

w v

there are no constraints based on other frame contents, follow

'.

these preferential usage rules:

NN

® 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.

° When a column, or multiple columns in the same frame, will
exceed twenty-six (26) codes, use multi-digit numbers.

: e 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.qg., if
there are three options for the same index number, use letter
suffixes and/or prefixes: 7aA, 7B, 7C or AP3, AP4, APS.
Suffixes should be used in preference to prefixes. 1In a column

«atel
A

of letter-based codes, suffix and/or prefix numbers may also be

l‘l‘

used.

c. Non-selectable codes. When it is necessary for text or e

ASAD
..'l.', '.

N
lists to include codes that are not selectable, but which may ;.ﬁ:
- be confused with those that are selectable, the code should be

40

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 RN
and key codes will depend on content. The minimum width in s
all cuses will be two (2) character spaces, one for a code hﬁ;
character feoilowed by at least one blank space. The maximum };Sj
width will normally rot exceed six (6) spaces, comprising five 5{&
o -F.

(5} alphanumeric characters and one (1) blank space. éﬂx
B

I.'.-\..

e. Column justification. When a column of codes is either A
i LA A

all numeric or all alphabetic, the column should be right-hand e
justified. When a column of codes contains both numerics and L
alphabetics, whether as basic codes or as suffixes, the column b

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

cvent that alpha codes in a mixed column reguire more than one {
character, e.g., AA, AB, the last letter of the alpha code will ?
. e
. be placed in the space following the justification column, with -
» the code extending to the left. Example: 98 bt
hi 99a »
- 99B
2 100
- Z
AA
!i BB
;:j' s .-.'-
- ©.8.7.3 Non-Selectable Callout. Double asterisks (* *) are o
{ uscd to designate that a particular callout or reference which i}{
- appears in the text or illustration is not selectable on the :;j

- keyboard., As with the brackets used for indicating that the —
callout is sclectable, the symbols help to designate, or
st oftf, the reference or callout, e.g., *123*, to assist in :‘{F
distinguishing between the callout and other letters or numbers T
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

" - - - T m T et A . - L - . 3 - - - - M
P . . . a0 e p " Sa e v . P— o e e e N M . . . S N E . Y . AN
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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
asterisk regquires 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 paragrvaph 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 are required to perform maintenance, etc. in
accordance with the TO, and anot from memory. A technician who

has never performed maintenance with a procedure showing that a

5_ particular passage has been changed will derive little benefit
from the information, whether in hard copy or on a video screen.
. on the other hand, technicians who have performed a task

ii repeatedly over a period of time may continue to perform it that
- way without realizing that it has been changed if some method of
f; _ erphasizing the change is not used. Change marking also facili-
- tates a review of differences when new "change pages" are being

placed in paper TOs.

The value of change marking in an interactive system of the
bascline configuration may be both more and less significant
<han in a paper-based system. Systems which provide for
sutoratic (as far as the user is concerned) update and cor-
rcetiorn of the data base make it difficult for the user to know
of, much less compare, the changes from the earlier data unless
some emphasis i1s marked. Conversely, automatic update of
technical data may (and should) result in much more frequent and
timely correction of data, but only the last change will be
noted on the frame. In addition, while paper-based TOs have
rarginal space to spare, video screens have very little, and
some systems may have none in which characters or symbols can be
displaved. This would require use of valuable content area, and
turther degrade the presentation of useful and necessary
irformation.

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: E:>. 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 guestion mark is placed in the symbol,
e.g., E:>, 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

L 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 oy
potential existence of a hazardous condition (see Figure 3-13). ;&iﬁ
Both of these possibilities are further illustrated in the £
format samples and guidelines in later sections. 1In 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 RS
is routine, the question mark is omitted from the prompt symbol,

as shown in Fiqgure 3~7.
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- # 4-3: INFUT CONDITIONS, CONTINUED, 3

e EQUIPMENT CONDITIONS:

4444444344243 444444 4+444 WARNING +444 4444444444344 444444444
ThE FOLLOWING EQUIPMENT CONDITIONS MUST BE MET BEFORE

DOING THE TASK YOU MAVE SELECTED.
Y G Y L 2L S R YT TP YT PRSP R TR YRR TP TP

- HAS FUEL FROM TANKS BEEN SHUT OFF FOR APPLICABLE ENGINE
AS SHOWN BY:
Y, - FIRE EMERGENCY WANDLE *1* PULLED AND TAGGED?
- ENGINE FIRE EXTINGUISHER CIRCUIT BREAKER *2* OPEN AND
TAGGED?

-

) APE BOTH CONDITIONS VERIFIED? INPUT [YES] OR [NO] [ 3;
(ENTER].

L R ]

Figure 3-13. Example of use of guestion marker symbols
for hazardous condition verification.

3.8.7.¢ Numerael Zero. The characters representing the letter
"0" and the number "0" (zero) are frequently so similar, if not
identical, that readers canrnot tell the difference. Ordinarily,
when the character is in context, there is no problem. Often,

however, the context is not apparent or does not help. Because
of this 1t is necessary to be able to discriminate between the

two characters. For purposes of standardization, the method for
providing discriminability should be applied throughout the data

base, not just when the writer believes that confusion might
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ﬁj 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
2 are standard for many displays have zeros and Os which are
§ different and, with use, become recognized as the number or
S. letter without confusion. However, when such discrimination is
i 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 (@). 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: zﬁs . Care should be exercised in the use
of notes. 1In 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 reference 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: ———p . The use of the

L 3-.4
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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.

I
[1e)] pro1-21 —.» f—————— p———— J1801-A [11]
g3 L/
N A

S

[N Ce ENCED ST, POk RELAY 885 1S SHONN ON +28v POWER CONTROL DIAGRAM: [A].

Figure 3-14. Exarple of the use of the note symbol in
illustrations.
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Figure 3-15.
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illustration callouts.
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3.6.8 Egrnings, Cautions, and Notes

APTO specifications are fairly consistent in requiring special
attertion to the manner in which warnings, cautions, and notes
are displayed on the pages of paper-based TOs. Military
Specification MIL-M-38784 provides the basic reguirements to
the extent that technical content specifications do not provide
specific requirements, MIL-M-38784A defines these three types

of data as follows:

® warning: An operating or maintenance procedure, practice,

condition, statement, &to., which, if not strictly observed,

could result in iudury to or death of personnel.

e Tatticon:  An operatince or maintenance procedure, practice,
condition, statement, ctc., which, if not strictly observed,
could resuit in damage to, or destruction of, equipment or

sosc LT pregsann effectiveness.

. Note: NAn essential operating or maintenance procedure,

condition, or statement, which must be highlighted.

The specitfication provides several acceptable methods for
presenting warninas, cautions, and notes, all of which are
intended to draw attention to the statement through high~

L1:hting, character size, page layout, etc.

“he arproach followed in this baseline program is generally
¢ norstent with the requisements of MIL-M-38784, but increases
the uee of syrmbolic highlighting and decreases the use of page
Poyot factors which take up added frame content space. The
veeoorrended cowdine arnd layouat of warning, caution, and note
stateronte are illustrated in Figure 3-16. The symbols selected
‘1 the "berders” for eath statcement type are based on their

. cercelvod relative valuoe rooattracting attention to the statement,
bat 2t rolatively tittle cost to the graphic capability and

nemcry of the syster,

—s
'
[5,)
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4+ttt 4ttt d4dtet44444 WARNING 4444444444354 443 343443430341 444
MAKE CERTAIN THAT ELECTRIC AND HYDRAULIC POWER IS OFF. A POWERED
FAN THAT BREAKS LOOSE WILL CUT OR REMOVE FINGERS.

R T R e R R L R AR AR AR AR At
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CONNECT A 6 dB PAD (EDISON 8PP-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.

Il!ll‘lllll||0!Illlll||||l'llllllllllllll.lll‘llllll.l!!llllllll'I

‘e RS A, ®e “w #

T ceee NOTE -ecemecmmmmmmmcnccnen- e
UNLESS OTHERWISE SPECIFIED, ALL TESTS ARE T0 BE CONDUCTED WITH
THE BW (BANDWIDTH) SWITCH IN THE WB (WIDEBAND) POSITION.

i e . . R A I I o Ll i it ol

e Center the title in the frame, with one blank space before and
after.

e Symbols are to extend from the left-hand margin to the right-
hand margin.

Indent text one space from the left-hand margin on all lines.

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
l symbol line which delineate a warning, caution, or note.

Ficure 3-16. Conventions for warnings, cautions, and notes.

4
w
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Warning and caution statements should always precede the
procedural text to which they apply, but follow the header
iinformaetion. Notes can either precede or follow the text, but
shotld genrerally procede Jt. In all cases, the border and

the scaltement text ghould usce the full width of the frame
centent area. Flogure 3-13 llilustrated placement of a warning
- statemaint or a typlcal frawme ot information. Additional

appreaches to highiighting verning ion eme
& t to higr ht G werning and caution statements are

dlscussed in paragraph 2.+£.9 arnd, for color-capable display
svstems, in Subsection 3.9. Note, however, that these alter-
i rates are in addition te, not irstead of, the guidance provided

here.,

©.8.2 Highlighting and Other Coding

3.8.9.1 General. Hany othar methods of coding are available

tor uw=e, depending on system capability and coding needs. These
include rverse video, brightness coding, and flashing. These

» rethods are not only nore easily accomplished with a computer-
Lasaed video display than in paper-based systems, but some are
not possible in a paper-based manual. As is true with the use
«! ¢olovr, however, these capabilities can be easily misused, or

soerve no useivl purpose, if they are not based on a specific

il o are not applied in a consistent manner. For this program

-

lowing specific guidance applies,

S.d.0.2 0 Braontneos Touding.  In order for this method of coding

to be ellectlve, the contrast between two brightness levels must
Lo ot encaLh Lo ensurc detectability by the user. Not more

chan turee o preterably not more than two) different bright-

and
resn leoels sheid be usea 7o' coding. The higher brightness

» cooves shetid always be used for the element to which the user's
attent oo 1 to e drawn.  ~lthough brightness coding is not

codoan this pronsram, L cen sometimes be used effectively for

ol oatiens such oas:

e e e Beinlniniiiesei ettt ittt tntd ittt it tintiinthativieitintiintintivtotabatintonhinitatuiniad




Al Nl A it ul Gagh Aadl e
AANA SARA A Y

0 <. "- .

Y g
RAAR 4

T e_ 4 B
4

° Highlighting a particular line of text or in a comple: table

when a cursor is used, to assist the user in locating and

a'e

»
R
> .

holding his place on a specific item of informatioi.

° 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.

® 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 in ordevr 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

ﬁ for a period of time, such as while a particular procedural step

DT T T I I A, S A U P T it S i L. Ay S St




or task is performed, since it then becomes distracting rather
than helpful. The only application for this type of coding in
the computer-bazod system is a blinking advisory message as

described in paravraph 2.2.10. If flash coding 1s otherwise

used, 14 shoueld he regervet ' only the most urgent warnings

3

cied e system nust hass e s apabiility for canceling the

<
flashin,, ¢ither In reopons: to an elapsed period of time or by bl

N

providyin: the user with e —oability of acknowledging the ST

a ressaae threuth the contr. unilc.

Inverse Videco. Zodiny by the inverse video teciinigue -

(5]

©
g
KN

t1.¢., by reversing the normal packground-to-content relation-

Bbiv, coo.. trorm liaht on derk t2 dark on light) is one of the

®

coost o erfective video codlin: technigques when used consistently.

‘U olw eltcective ia both achromatic and color presentations,

{
C
[

the "hest" uses noy be aifferent in the two types of %“w
tep.ay.  The auiaelines for this program are to use inverse

vigey only for the stamiara prompt message, to draw attention to

“he prompt while at the same time providing separation between 'ffm
thc prorpt and the rest of the displayed information. 1In so

Soine, 1f a fecidkhack or advisory message is displayed after the
vrorpt, 1t tee will be more detectable than if it appears in the

sare manner as the prompt. Because of the costs involved in

preparin g paper-based materials, the samples which are used to
i lustrate fornat characteristics throughout this document do RPN

ot show the prompt in inverse video. Figures 3-17 and 3-18

epict the ure of thies cocdino technique for the frame prompt,

et dark-on-licvht and light-cn-dark normal presentations,

rospectively. .
L2010 Prarots oanc oo ibacs “Aivisory Messages <
T Tast threo lines of each frame of data are reserved for ..

rory e, fecldback messaces, and 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
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 providing
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). 1In 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 or 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 among the RN
displayed, available choices), requests information that is not

in the data base, or performs similar incorrect interactions, an
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1 ¢ 1.0, 3c-r0a-2-a70 73-18-29 336 P34E7L
§ &-3: REMOVE FUEL PUMP FILTER ELEMENT 5
'

® REMOVE FILTER ASSEMBLY FROM FUEL PUMP:
1. POSITION CONTAINER BELOW FILTER *1% TO CATCH DRAINAGE.
----- R 7. § SIS
WIPE ANY FUEL SPILLAGE FROW ENGINE WiTw CLOTH OR TOMELS.
2. CUT SAFETY WIRE AND REMOVE 2 BOLTS ®2% AND WASHERS.
3. WITHDRAW FILTER ASSEMBLY %1* FROM CAVITY IN FUEL PUMF
¢ 3
'3‘ ),
‘' I *2* YYPICAL
*» 2 PLACEsS
'

$2* TYPICAL
2 PLACES

RIS
o AN

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 prompt area. The advisory message should state what was
done inccrrectly and provide a prompt to assist in correction of
the problen. Examples of possible advisory messages include:

» INCORKECT CODE INPUT. [CLEAR] AND INPUT AGAIN.
™ DA%r NOT AVAILARLE. NEED HELP? [LIST OPTIONS].
) (FOPWATD] KEY NO™ AVAILABLE. [CLEAR] AND MAKE A SELECTION.

>

Lirlsory messages will replace any standard prompt or feedback
moessanye that may already be on the last line of the prompt area,
and will disappear when the user presses the [CLEAR] key or
Cares the suuogested corrective action. Advisory messages should
b lahiigonted to obtain maximum contrast with the prompt and
codbacs messages which may also be displayed. If the prompt
.oo.noinverse video and a fecdback message is present in normal
“1dec, the advisory message should be in inverse video and
siould be a blinkinag message to attract attention. Figure 3-18
incluced an example of an advisory message along  with a standard

' ronpt and a feedback message.

‘.6..1 Callouts Between Text and Illustration

Many ‘rames of data will include text references to equipment
anl corponents. When appropriate to the type of data being
orescated and the needs of the user, the referenced equipment

antl comworents should be illustrated on the same frame. The

text (or table) should include a callout number, or letter in

come cases, which is keyed to the component or equipment shown

Trothe illiustration. Callouts are preferred to the use of

componeat vames in the illustration. Names, which are sometimes

Ten,thy, reguire increascd display space, add clutter to the .
sy o information, and require more visual search if more

‘nan orne component 18 referonced.  In text the callout will

rrvediately foilow the nars f the item. In tables the callout
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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 eguipment.

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 serirs 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

ke in left-to-right and top-to-bottom order, or in clockwise :#;f
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 clockwlise direction. In most half-frame illus- LT

trations, where a full surround is not available, clockwise

numbering should begin in the lower-left corner.

LR
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Although ncot planned in the baseline system, other methods for

assoclating text references to illustrated equipment are
available and should be considered. One potentially effective
*echnique is the use of highlighting, either active or passive,
which can reduce clutter by eliminating callouts in the illus-
tration., With active highlighting, if the technician needs
prompting as to the location of & comronent referenced in the
text, he could press a function key (e.g., [BLINK]) and the
referecced callout and associated component in the illustration
would blink. In passive highlighting, if a line cursor is in
use which causes each line of text to be highlighted (as a
»laceholder), the associated components of the illustration can
e hiaghlighted at the same time. Each of these methods has
st advantages for skills improvement through OJT, but they
t.-th have the disadvantage of requiring additional user inputs

«lrouach the control unit.

2.9  CCLOR CODING

3.9.1 TIntroduction and Background

288!

e use of color in conjunction with presentation of information

has the potential for greatly enhancing the effectiveness of the

cicscntation, regardless of the media by which the information ;*"

¢ ;.esented. Lven though the baseline presentation system

wsizmated for the automated delivery system program is not
color-carabkle, the increasing availability and comparatively :fj
re reasonable costs for color video systems make it almost q
novitable that automated presentation of Air Force technical
i7ta wiil soon be accomplished "in color." The purpose of this _
s pscction 1s to provide some guidance on such use of color so :T.Eﬂ
‘rat thn fresentation will improve performance, not merely be :“'}
¢ culorful. Unfortunately, this elusive goal is made more
.f1cult since color illustrations cannot be used as examples

1.. this report.

WA WA PRI ALY D0 PRI Y I I WA IS LIV I SN P P P SRR W e YRS . S AT I S P N P




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-
{j cations and standards contain requirements for color coding of
Si such things as equipment types and labels, placards, etc., but
Kj 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,
Ei and the use of red for highlighting in some of the Army's SPA
5 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 applicable 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




- . Bl S A R A et - e A Y
R T T S N e T oW

.

.
S
d
)
.

-

to maintain legibility, (2) additional cost of color monitors,
v (3) increased computer and software requirements, and (4) addi-
i tional format considerations so that color-weak or color-blind

individuals can use the system.

Onc cther significant conclusion is that color seems to impart
i - gualities that other codes do not, and researchers have not yet
' determined what that unique color guality is. The reason for
the strong user preference, attention-getting, and memory

properties of color are not well understood.

3.9.2 Color Selection and Coding Principles

The use of color as a coding medium offers a valuable means of
- providing unambiguous, <asily discriminable information to the
i viewer. Among other applications, color coding can aid in the
rorception 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
i redundant with some other cue. The information provided by a
rarticular color should also be indicated in some other form;
©.9., location, orientation, alpha-numerics, scale indications.
Colcr can be particularly useful as a means for organizing
i irformation and is especially effective as a means for coding

.ow probability or very important events.

The benefits of color coding can be realized only if color is

noct used indiscriminately. Excessive use may, in fact, provide

interrerence to effective performance. The same qualities which
, make color useful for coding can, if overused or inconsistently
:f applied, result in unintended confusion and distraction. As
; celors are used mere freguently and as the number of different

colors used for coding increases, the attention-getting value

3
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of each color diminishes. Similarly, when a particular color
has multiple meanings, it both loses its attention-getting
guality 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 1l. When used in close associ-

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:
o Red: Unsafe, danger, immediate action required.
o 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
ccntrast. Each successive color has been selected so that it
. will contrast maximally 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 Coloxrs of Maximum Contrast
(Ref. 13)
Color Serial Geners! ISCC-NBS 'SCC;NBS Munsel! renotation of
or selection color centroid :‘::.: ISCC-NBS Centroid
number name number (abbrevistion) Color

1 white 263 white 2.5P8 8.5/0.2

2 bleck 267 biack N 0.8/

3 yellow 82 vY 3.3v 8.0/14.3

4 purple 218 s.P 8.5p 4.3/9.2

s orange 48 v.0 4.1YR 6.5/150

(] light blue 180 v.l.B 2.7PB 7.9/6.0

? red 1 v.R S 0OR 3.9/154

8 butt 80 ey.Y 44Y 7.2/38

9 gray 265 med. Gy 3.3GY 5.4/0.1
10 green 138 v.G 3.2G 4.9/11.1
11 purplish pink 247 s.pPk 5.6RP 68/9.0
12 blue 178 '8 29PB 4.1/104
13 yellowish pink 26 1.yPk 8.4R 7.0/9.6
14 violet 207 5.V 0.2P 3.72/10.%
15 orange yellow 66 v.0Y 86YR 7.3/15.2
16 purplish red 255 .pR 7.3RP 4 4/11 .4
17 greerush yellow 97 vgY 9.1y 821120
18 reddish brown 40 2.rBr 0.3YR J.1/89
19 yeliow green 115 vYG $4GY 68/11.2
20 vellowish brown % deep yBr 88YR 3.1/50
0 reddish orange 34 v.rO 9BR 54/145

. red olive green 128 d.016 8.0GY 2.2/36
3-71
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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

{lightness and darkness) available in CRT displays are virtually
limitless. Care must be taken to select the best colors and to

i 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)

L‘g—GOud sttention-getting color. Associated with danger.

i Yel/low (amber)— Good stiention getting color. Associated with
caution,

Green — A nonattentiongetting color; easy on the eyes. Associsted
with satisfactory conditions.

B/ack —Normally used as the background color, i.e., the color of
bisnk cheracter spaces. Aiso used 8s the sction character when
reverse {ieid coding is employed.

I White — A non-attention-getting color. It shouid be used for standard
aiphanumeric text or tables where the information is contained in
*ho ~Racgeters and nnt the color. Might aiso be used for iabels, coor-
dinate sxes, dividing lines, demarcstion brackets, etc.

Cysn {light blue) ~ (Same as white) - Might be used n conjunction
with white to provide some amount of noncritical discrimingtion
(e.g9., use cyan for tebulsr column headings and demarcstion lines,
) use white for aiphanumeric data).

Blue (dark)—Poor contrast with dark background. Not recom.
mended for sttentiongetting purposes or for information-besring
data. Use for isbels and other sdvisory type messages.

Magents — A harsh color 1o the eye. Should be used speringly, and
for attention getting purposes.

) Orange — Good attention-getting color. Care mus be taken that hue
s seiected 10 be read:iiy ditferentiable from red, yeliow, and wh:te
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3.9.2.7 Red-Green Combinations. Whenever possible, red and

¢reen colors should not be used in combination. Use of red
symbols/characters on a green background should especially be

avolded.

3.9.3 Application of Color-Coding Principles

This section applies some, if not all, of the color-coding
principles and guidelines d.scussed above to the formats
Jeveloved for the baseline automated system. The intent here is
not to dictate which specific colors should be used for which
purposes, but merely to focus on some acceptable methods for
makiny effective use of color for presentation of maintenance

information on (RTs.

5.9.5.1 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.

%. The control device may have the capability for controlling
linc-by-line "place-holding” through cursor movement, a

capability which is not now planned.

¢, Military specification requirements directing the use of
red for warnings, hazardous situations, and similar emergency

tvpe messages will apply.

3.9.3.2 rPrinciples Applied. The color-coding principles that

have becn applied in the guidance and examples which follow
include:

a. Use high-contrast colors (including white on a dark back-

around) to draw attention to the elements of the instruction.

b, Use relatively low-contrast colors for relatively non-

important content.

3-73
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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-
cround 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 associatcd

step of the procedure. When shown as white on dark, the warninu
message and the procedural step stand out clearly. However, tho
color red has relatively low contrast against a dark backaground.
To compensate, the warning message and the associated procedural
step are color coded (red) in inverse video as is hiaghlighted in

the example.
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Color can be used egqually 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.
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 iLhe 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




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 coding if appropriate.

The preceding discussion, guidance, and examples have been based
on an assumed dark {gray) background. The same principles apply B oot
1f the background 1s light, although specific applications and L
color selections may vary. In addition, and qguite 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. ffﬁg

b. Background colors should not be changed indiscriminately, as
is often done in briefing types of presentations. If back- Nriey
ground color changes, it should signify an important difference o
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 ;!~}
fact, 1t was an initial system requirement that the automated ;1?5
delivery system obviate the need for any paper-based TO or fff
related materials. Although this requirement was deleted during

the course of the project, the system concept (including format ~
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characteristics) has continued to place little dependence on the

avallability of supporting printed material, or on the capability
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. 1In 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.qg.,

[:> 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.




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 mainternance is to be performed.

1f 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

4.1 SCOPE

LT ) R

. This scction discusses the logic inherent in the system to aid
nsers to gain initial access to particular data, the introductory

frames which are accessed in the standard mode of operation, and

~ the forrnats which are relatively common in all parts of the data -
i base. o
B, 4.2 ACCZESS PATHS

w /.5 with any TO, the user must first locate the correct "manual" .

‘ hefore the data inside are of any use. 7ccess to the data base ,-zJ

‘ is based on a specified logic which first ensures that the
technician understands the automated delivery system and that
he/she has been authorized to perform maintenance using the

i cystem, or otherwise has need to enter the data kase. The
standard access path then follows a process of assisting the user

irn defining needs, progressively narrowing the choice:s until the

ivsired information is obtained. After gaining initial system
i cccess, experienced users can, if desired, bypass any portion of
this "front matter" by going directly to the data they want in

the user request mode. The essential steps in the access path

ire depicted in Figure 4-1.

1.2.) Start-Up

There are two phases involved in system activation. The first

step, not shown in Figure 4-1, is to power-up the system as a

S whole. This step will normally be accomplished by the shift ¢ ~—

. . . . . . N
- supervisor, senior NCO, or other responsible authority, and is A
. R LS
AT
S AT
.
o :".1-‘.\
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TABLE OF
CONTENTS
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DATA

NOTE 1 FULL ACCESS TO TMIS PART OF THE DATA BASE IS AVAILABLE
WITHOUT INPUTTING USER AUTHORIZATION CODE . SEE SECTION 9 0.

NOTE 2 USER REQUEST MODE AND OPTIONS LISTS ARE
ALWAYS AVAILABLE AFTER USER SIGNS ON WITH VALID
AUTHORIZATION CODE

Figure 4-1. Access paths for entering the VAMIS data basc.
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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
phac » is to activate the control/display interface. This is
accomplisned by pressing the [START] key on the control unit.
(1f the interactive system in use is a portable, self~contained
svetem, both activation steps are included in the START function.)
. The initial presentation on the display, an example of which is
shown in Figure 4-2, identifies the system, a necessary step for
first-time users, and provides guidance for entering the data
base. (The name "VAMIS" which is shown in Figure 4-2 is for

1llustrative purposes only; i.e., that a name should be given

-y o+ v

to the system with which users can identify.) The brief expla-
nation provided on this frame, dealing with the experimental
nature of the system, will change when the automated system

( achleves operational status.

The initial frame provides instructions, in the expanded prompt

area, for both authorized users and other personnel. Users who

i 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
the system. Compliance with the prompt, pressing [FORWARD],

i takes the user to the non-TO portion of the data base where an

explanation of the system and user guidance is provided. This
aspect of the system is described in more detail in Section 9.0.

4.2.2 S5igning On

Users who follow the first prompc. on the system title frame
Pigure 4-2) will use the Input portion of the control unit
to enter their assigned authorization, or access, code. For a
. particular system the authorization code can be a simple password
or a complex string of alphanumeric characters known only to the

individual user, the responsible authority for the facility, and
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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 inpat then would be:

[:> AUTHORIZED USERS: INPUT AUTHORIZATION CODE

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.

T YT —

[#44 #4# ###4); (ENTER].

A 1 4

(
T + vauis 6AA 999218 [

yyAdl

¥ LYERSATILE AUTQUATED MATNTENANCE INFORMATION SYSTEM ‘

)

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 A
USER ACCESS CODE AND HAVE BEEN INSTRUCTED IN THE OPERATION

# OF THIS COMPUTER-BASED TECHNICAL ORDER,

D AUTHORIZED USERS: INPUT AUTHORIZATION CODE [ J: [ENTER].

: PRESS THE KEY ON THE

1 ) :

Figure 4-2. Example of VAMIS title frame and access
instructions.
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The siyning-on process also accomplishes several other actions
nandled by the computer based on its programming. If any limi-
tations on data base access have been placed on the particular
2ser, e.4., only authorized to perform maintenance on certain
systons, or not allowed access to specified levels of classified
i Laation, the computer will scale the available data base
accordingly. The computer is instructed to provide the data

At the level of detail specified for the individual user by a
supervisor, or according to some other criterion such as AFSC/
sk1ll level. Users who automatically are presented technical
information at less than the most detailed level (Track 3) will
be able to obtain a more detailed presentation through use of the ,}f}L
options list (see Figure 4-9). They will not, however, be able SR
. ob*ain less detailed presentations than they are authorized
ant 1l the computcr has been so instructed by the responsible
rndividual, This will normally occur when the user has demon-
strated sufricient proficlency in performance at the assigned
tevel of detail., 1t may also be appropriate to authorize
di1rferent levels of detail for different TOs, and to authorize
renporary presentations at less detailed levels for purposes of
supcrvised OJT.

wobe tiat once a user has signed on, the system will assume
it the same individual is the user until he/she signs off
i, rressing ISTOP! on the control unit). 1In order to prevent
wthorized use of an unattended system that was left running,
+ woll as inapprovriate use by an authorized user, it is
—ompmended that several other security provisions be programmed -~

(0 the system:

4 . roooolock that will shut down the system automatically 1if no

control inprts have been made during a specified period of

time, .., 30 minutes.

EADOOONOLT e
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o e A system-generated request to confirm the user's author-
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
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
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 '?1;
from a series of menu-like tables of contents and specialized &ff
selection frames that progressively narrow the choices until 4
the technicilan 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 thesc
menus and other front matter frames contain no procedural data

for performing maintenance, they are, technically, pool data. ’.f}
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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.

4.13.1 IghgiLectigp Frame (s)

Assuming that the system contains more than one TO in the data
base, the first task of the technician is to select the parti-
<alar TO needed. 1If the system is dedicated to a single TO,
thiz frame is not needed. Conversely, if the system is part of a
iarge, central shop syster, there may be many individual TOs in
the data base, regquiring multiple frames for making the selection.
(Tt 15 1n these instances where the user request mode of access,
shownr 1n the access jath of Figure 4-1, may be guicker than
menu sclection.) Figure 4-3 1llustrates an example of a typical
IO solection meny, oorg i te un one frame. Listed TOs should be
in rnumerical se juenc: by T number. If listings will be lengthy,

¢.q., for central!l systems, the user should have the alternative
ot selecting from o turical menu or index which presents the TOs
alphabetically by eguipment rame, etc. Whichever method is used,
sclection of the key code assocliated with a listed 70 obtains

the title frame for that TO.

4.5.2 0 Title Frame

Th TO title frame, an example of which is shown in Figure 4-4,
has the same purpose and use as in paper-based manuals. It
provides full identification of the TO which follows, including
the currency of the contents, allowing the user to confirm that
this Js the TO wanted. Assuming that it is, the user presses
FVORWARD] to obtain the next frame, the nature of which depends
v *he TO content. If it is not the desired TO, the user can
teturn to the (first) selection menu frame by pressing [REPEAT
S, UBNCE], or by pressing [LIST OPTIONS] and selecting the TO

oo dection frame from the options list.
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(i;ﬁ VAMIS 6AA 992D i

TECHNICAL ORDERS AVAILABLE FROM VAMIS:

KEY T.0. NUMBER TITLE

()

A 11B29-3-25-2-AA AIRCRAFT BOMB EJECTOR RACK ASSEMEBLY
MAU-12 FIELD MAINTENANCE AND
ILLUSTRATED PARTS BREAKDOWN.

¥ B 12R2-2ARC164-2-AA RADIO SET AN/ARC-164(V) INTERMEDIATE

MAINTENANCE INSTRUCTIONS WITH

ILLUSTRATED PARTS BREAKDOWN.

o~

L

.. e
o'

’
13
’

.
14

1

—
‘l
L

v '.v ." -
1

- T
s,

# [DFOR T.0. NEEDED: INPUT KEY CODE [ J: [ENTER).

o _J

L T T

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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T ¢ 70 12R2-24RC164-2-AA 23-2p-9P 6G0 aoac1s*‘\\r

TECHNICAL MANUAL

INTERMEDIATE MAINTENANCE INSTRUCTIONS

RADIO SET AN/ARC-164(V)

p
2
BIOTECHNOLOGY, INC.
-] CONTRACT F33615-82-C-0006 r
4

P“ THIS TO CONTAINS TOPS C101 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 AUTHORITY OF THE SECRETARY OF THE AIR FORCE

30 JUNE 19831
LAST CHANGE DATE: 30 NOVEMBER 1981

1F YOU NEED HELP:[LIST OPTIONS].

,L ‘JL

i T e

Eg WHEN YOU ARE READY FOR THE NEXT FRAME:{FORWARDJ.

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
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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 eguipment.

1 1 L

T+ 10 11829-3-25-2-aA 94-1p-pp 66D P2PPSH Y
MAU-12 MODEL/SERIES SELECTION MENU

# THIS T.0. HAS INFORMATION FOR MORE THAN ONE TYPE OF MAU-12
EQUIPMENT. SELECTION OfF THE TYPE OF SPECIFIC INTEREST 1S
NECESSARY AND WILL SIMPLIFY YOUR TASK.

f[; USAF TYPE PART NUMBER NSN

1 MAU-12A/A 63J14369 1p95-98-p17-8982
2 MAU-12B/A 64013219 1995-pp-758-8774
3 MAU-12C/A 69J13969-1 1$95-0P-401-2664
4 MAU-12C/A 69J13p60-3 1995-9P-925-5657
5 MAU-12C/A 69J13p6@-5 1995-pp-166-4286

D) INPUT APPROPRIATE KEY CODE: [ J; [ENTER].

L :

- o

Figure 4-5. Example of VAMIS model/series selection
menu frame.

The philosophy is to provide a front-end method of selecting
the particular model or series of eqguipment 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
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- to all models/series, some will be common to several but not

all, and some will be specific to a particular model. 1In some

instances it may be more appropriate for the model/series

oo

s~lection menu to come after the general TOC in the access path; ;:g&

e.a., when differcnces are at a level low enough that neither ;fk}

the warning frames nor TCT is affected. ;Egs

) E Y '-.J:
) Use of this approach nas both significant advantages and impor- $£ .
tant costs. During data preparation it will be necessary for the F}f*

preparing activity to designate the model/series applicability
vf all of the data which is prepared, whether unique to a series . 1
co common to more than one series, and the applicability to each
new frame, or revised frame, of data. Computer programming must
be suach that every applicable frame is assembled in the correct
soguence, with no omissions and no inappropriate inclusions.

T advantages are bo'l to the user and to the data preparers.
Lrei o a mini~TO is assembled, there will be many fewer requirements
for making a selection of the applicable model/series during the
performance of a maintenance action, although this will still
cocur for parts differences below the model/series level.

4.3.3.2 warning(s) Frames. These frames contain the general

warning that applies to the system as a whole, or to the model/
s-ries selected. Requirements for such warnings and the content

be includel aie thie sane as for paper-based TOs. Construction

O

t
of the warnings (and cautions, if applicable) should follow the

same guidelines specified for in-text warnings and caution EE

messages in paragraph 3.8.8. -T—J

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 o

examnple of a general table of contents frame from which the user
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{: will select the type of data he/she wants to access from the e
> overall TO (or mini-TO). Figure 4-7 illustrates an example of a oy
s . . Fata,
more specific table of contents, covering one particular part of boas
- 3 . .
the data base. Selection from a TOC at this level of specificity R
..-- 1
will normally yield the initial frame of the data wanted by the ;;5
RS
Y
user. Mo
A
1 1 L .o -. ‘
T(’; T0 11829-3-25-2-AA 94-19-90 6GD PAPR6B <‘\\( sl
MAU-12A/A GENERAL TABLE OF CONTENTS =
?E; TITLE oo
A" INTRODUCTION R
B  DESCRIPTION AND LEADING PARTICULARS R
C PREPARATION FOR MAINTENANCE R
D  THEORY OF OPERATION S
£ FIELD MAINTENANCE INSTRUCTIONS o
F OVERHAUL INSTRUCTIONS
G DIFFERENCE DATA SHEETS B
h  TLLUSTRATED PARTS BREAKDOMWN .
1 FUNCTION DIAGRAMS .

D INPUT APPROPRIATE KEY CODE: [ J; [ENTER].

A ) T

+ L

Figure 4-6. T[Ixample of VAMIS ageneral tapole of contents 2R
(TOC) frame. L
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T ¢ 710 1c-141A-2-44 73-9p-pP 6J6 97896D ‘\\'
C-141A POMER PLANT: 4. ENGINE FUEL SYSTEM MAINTENANCE
TABLE OF COMTENTS
TASK DESCRIPTION
[ 3]
1 TFULL SHUTOFF DURING MAINTENANCE.
2 FUEL PUMP - REMOVE & INSTALL.
3 FUEL PUMP FILTER ELEMENT - REMOVE & INSTALL.
&4 FUEL CONTROL UNIT - REMOVE & INSTALL.
. S FUEL CONTROL FILTER ELEMENT - REMOVE & INSTALL.
6 FUEL DETCER FILTER AIK VALVE & ACTUATOR - REMOVE & INST.
7 FULL PUMP DIFFERENTIAL PRESSURE SWITCK - REMOVE & INST.
8 FUEL FLOW TRANSMITTER ~ REMOVE & INSTALL.
9 FUEL INLET PRESSURE SWITCH - REMOVE & INSTALL.
19 FUEL DCICER FILTER ELEMENT - REMOVE & INSTALL.
. 11 FUEL SHUTOFF ACTUATOR - REMOVE & INSTALL. i

[) FOR CATA NEEDED: INPUT TASK NUMBER[ J;[ENTER].

U ;

—— —

Ficure 4-7. Example of VAMIS procedures table of contcnts
(TOC) frame.

The number of frames in between the general TOC and the specific
TOC represented by these two examples depends primarily on the
overall size of the TO and the type of information sought by the
aser. There may be several sectional title frames for specific
parts of the data base, such as the Illustrated Parts Breakdown
(IR} and some intermediate-level TOCs. Each title frame and TOC
should be prepared to the viewing distance criteria for the data

encorpassed by it.
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f;: Construction of TOCs for greatest user efficiency is discussed in

“ paragraph 4.5.1.

o 4.4 USER REQUEST MODE ACCESS

~ [l

3

o

. 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.

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

Ty

it. A second condition of user request mode interaction is that

Cai)

pressing [JSER REQUEST] 1s 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

-14
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2 SYSTEM "ON" MODE PROMPTS (NOTE 2)

-

i {START)

Z- s M AUTHORIZED USERS:

- FRAME INPUT AUTHORIZATION CODE: ( |. (ENTER]

i

[wos oo vone)

[ENTER]

#’3’;5 OF M INPUT KEY CODE FOR T.0. NEEDED: | ); [ENTER].

. USER O i
- AEQUEST URM INPUT USER REQUEST: [ ): (ENTER].
! ITO 118293 25-2-AA)
[ENTER)

- M FOR NEXT FRAME: [FORWARD].

USER S
REoussa URM INPUT USER REQUEST: [ |; [ENTER].
- (MC 94.1000 F1]
. IENTER]
> MODELISERIEY (NOTE 1) URM INPUT APPROPRIATE KEY CODE: [ |; [ENTER].
.- MENU
v LEGEND
.' [A] |ENTER] 4 OPTION
Q) FUNCTION KEYS
O  ALPHANUMERIC (SELECTION)

- @ ALPHANUMERIC (USER REQUEST MODE)

B 7 EAULT 1SOL —{> YO FIAST FRAME IF PART OF SEQUENCE

ICP FOR ) ~ YO SPECIFIC FRAME WITHIN SEQUENCE

. EQUIPMENT SM
4

. NOTES

1 THI1S FRAME IS INSERTED IN SEQUENCE ONLY IF A MODEL/SERIES 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.
- 4-15
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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 .

. KLU

discussed in Subsection 3.8 are used in all types of data. 1In .
procedural data, i.e., maintenance procedures and troubleshooting
procedures, the logic (and to some extent the format) is the same
ﬁ 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
iﬁ 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. 1In 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
o skipped at intervals in order to provide visual groupings of

i: 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”

e, e e e e e T e e e e P AT '*.‘: Sea bt oY .
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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

.rn'
&

be based on the likelihood of the information being needed by

5%
e ® 0k
LR

the user, if it does not disrupt a normal or logical sequence.

The simple menu can be presented in multiple columns if space
permits and the type of data lends 1itself to this kind of
presentation. Examples of multiple-column menus are included

in the 20l data examples in Sections 5.0 and 6.0. Wien multiple-
coiumn menus are used, a vertical line should separate the major

columns.

1, some cases 1t 1s appropriate to have more than one choice for
a particular topical listing. For example, in the IPB the user
can choose either a breakdown illustration or maintenance parts
li1st 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
distinctly 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 optlions list 1s a special purpose menu which is specifically
oriented to the philosophy of data availability and presentation.
While 1t 1s part of the standard mode of operation, it represents
2 compromise between the TOC accessing methods of the standard
mode and the ftree 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 logical choices of related information which the user

might need or want. Some of these choices will be specifically
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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.

A 1 L

- T + 70 12ps-cHegs-2-An 29-21-93 2F1 91488C T

LOGIC TREE 10-1 OPTIONS LIST

8§ KEY OPTIONS
: []
h A" MORE PROCEDURAL DETAIL
B LESS PROCEDURAL DETAIL
9 C ACCESS & LOCATOR DIAGRAM, HYDRAULIC BLOWER
& D ILLUSTRATED PARTS BREAKDOUN, HYDRAULIC BLOWER
E E  SCHEMATIC DIAGRAM, HYDRAULIC BLOWER (SD 247892)
: F MIPING DIAGRAM, HYDRAULIC BLOWER (WD 2375-34)
- 6 CHECKOUT 10-2, HYDRAULIC BLOWER UNIT
- H  THEORY OF OPERATION, HYDRAULIC BLOWER UNIT
1 TEST EQUIPMENT SETUP, HYDRAULIC BLOWER TESTS
# ) TABLE OF CONTENTS, TO 12PS-CH495-2-AA
4 ¢« «  INDEX, TO 12PS-CH495-2-AA
L GLOSSARY i
# M VAMIS USERS' GUIDE
N GENERAL OPTIONS LIST
0 REVIEW MODE
# P USER RECORD

# [0 FOR INFORMATION WANTED: INPUT KEY CODE[ J; [ENTER].

Figure 4-9. Example of VAMIS options list frame.




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
Section 8.0). The options list would be accessed by the user

by pressing 'LIST OPTIONS] on the control unit. The reasons for
wanting the options list c~ould vary from simple curiosity, to
neciding specific supplementary information, to needing help.,

. The options 1list should always include the option for change

:n level of detail (elther rmore or less, if available).
o 'rack 2 and 3 options list shculd always show less detail as an
option; Track 1 and 2 options list should always show more detail
a5 an option. If a user who is not authorized to use a less

L detailed track selects that option, an advisory message should be
. lisplzyed which states why less detailed data are not available.
‘i This approach will still provide a means by which the more

¢ swperienced tecnician who has selected more detailed data can

ot back to the original, less detailed track. It should not

include cholces 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
ves or no to a series of questions regarding the conditions
“cunid. Inputting those answers accesses other parts of the
im1.C tree or other logic trees or maintenance procedures

~hio woald be needed to continue. If the same data were made
avarlable via an options list, the user could bypass answering
the logic tree questions, casting doubt on the thoroughness of
th-- tault isolation activity. If none of the options listed

v« 017 interest to the user, the reference frame (from which
the uscer accessed the options list) can be obtained by pressing

[{XOTURN] on the control unit.
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SECTION 5.0
POOL REFERENCE DATA

5.1 INTRODUCTION

Reir:ence data in pocl include all TO information which is not
specifically designated as procedural ("track") data, procedural
gupport pool data, or front matter. This category encompasses
information about the TO itself and information which may be
helpful tc a technician in understanding the system on which
maintenance is to be performed. Reference data are always
preyvared at the Level 3 legibility criterion, although some
iitlustrations may be smaller if they can be increased in size
with tihe» zoom ccontrol. The level of detail applicable to text
1s that eguivalent to Track 3. Only one level of detail is used

‘or reterence pool data.

Technicians 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.
Requests for reference data can be made via the user request mode
or, in the standard mode, via the general table of contents or
tfor some data) an options list. The guidelines which have been
described for other types of data in the data base are generally
apr-licable to pool reference data for equivalent formats. The
remainder of this section illustrates some of the more common
tvpes of pool reference data and discusses features which may be

unigque.

5.2 LI&T OF EFFLECTIVE FRAMES (LOEF)

‘hlis format 1s eguivalent to the List of Effective Pages (LOEP)
which is required in all TOs. While the LOEP has some utility
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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.
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TO 1207.ARCIG4-2-RA
RACIC SET AW ARC-164(V),

("

A CWANGE WAS BEEN MADE.

HAVF A REVISION LETTER:

CNANGES TC INDIVIDUAL FRAMES ARE INSERTED AUTOMATICALLY.
WUMBER JDENTIFIES THE CMANGE STATUS.

THE LISTS OF EFFECTIVE FRAMES.
A",

23-20-08 660 Be0R3E
LISYT OF EFFECTIVE FRAMES 1MDEX. 1

A LETTER FOLLOWING YNL FRAME CODE
THE SYMBOL ¢ IN THME FRAME MARGIN SHOMS THE LINE IN WHICH
THIS SYMBOL 1S ALSO USED FOR TWE WEADING OF THE "CHANGE™ COLUMN TN
"_On::él;s S:INIS ARE INOICATED BY A SLASH: */-. CMANGED FRAMLS

ANY INDIVIDUAL FRAWE 70 WHILH YQU ARE AUTHORIZED ACCESS CAn BE RETRIEVED IM THE USER REQUEST

¢ MOCL BY ENTERING YWE FIVE DIGIY FRAME NUMBER. THE TOTAL NUMBER OF UNIQUE FRAMES In TWIS T.0.
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D tOoR MIxT FRAME

MY
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T
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v
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(L1114

eseoe
peee
1ieee
1200f
13008

rapee
tazee
T4a0L
1460t
148p¢

1a90p

21eef
22808

[FORWARD]

KEY FRAME CODE

\
$ 2288 10 26008
6 26BEY C 27ppE

INPUT KEY CODE [ ). [ENTER).

_J

k]

Figure 5-1.

Example of VAMIS List of Effective Frames

index frame.

RECORD OF APPLICABLE TIME COMPLIANCE
TECHNICAL ORDERS (TCTOSs)

5.3

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
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T T - T CaiNCaNC a2 RANEYISMAN DN RSt B b A AP AT DA T A A Bl g
S
3 1 B!
T ¢ o ram-zarcies-2.an 23-20-08 66D poprat [
LIST OF EFFECYIVE FRAMES: 98001 T0 91409, ?
TYPL MO ¢ OATE TYPE WO ¢ DATE TYPE NO ¢ OATE TYPE WO ¢ DATE
§G0 PEPEIA 1206C8B  YF) 912018 290CTH
6GL PPPEIA 12N0VES  YF1 P12B2A 200CT8)
66D ppep3/ 16DECBE  )F1 PIZRIF 210CT8)
6G. PEAPIs 1IDECES  IF) PI204; 1SDECAS
6AA PPRRSC 25APRE)  2F1 §1295M 29JANB?
6T OBPREE 1JJUNBY 271 P1206N 23IMARSY
GAR PPRRSE 24MAYBY  2F1 B12891 2IMARBY
6GD §PIMP/ YEDECEP  2F] P1235A 1BFEBA)
6AA PPIPIA 25JANE]  2F1 §1236R 18FEBS3
SAR PPIPZA 25JANET  2F1 P1Z41D 28JULB]
53 PPI8BE 2BJANEY  6PB P1245A 11AUGS)
SJG PPIBIE 2BJANE!  6PE PI246B 11AUGE)
3JC BFIGPC 28JANBT 35S $1247/ 11AUGSI
456 PPI9L/ 17DLIBP 255 B124B/ VIAUGS)
236 §R1926 2801C8Y 155 91245/ 11AUGS)
3F1 PI13IB 9DECBP  6GD B1250G 26FERAY
3F1 93132/ 90ECBP  BGD BI25)A  )SEPS)
3F1 91133/ VOGECEP  6GL PI252A  1SEPE)
] IFL @114l 9DECBR  6GD $1253/ 1IDECER -
2F1 §Y1SPC 1SDECBY  6GT 012552 29SEPBS
’
1 I~
D MEXT FRAME: [FORMARD].

Sl

—

Figure 5-2. Example of VAMIS List of Effective Frames frame.

the same manner as basic TOs, with the last "dash number”
TCTOs may be included in the
If in VAMIS,

generally being ~501 or above.
automated system or may be in hard copy only.
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
For a VAMIS program, this will be

Figure 5-3 illustrates an

recocrd of applicable TCTOs.
included in pool reference data.
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example of the applicable format. This format is equivalent to tﬁii
that used in paper-based TOs with the exception that a means of i}&ﬁl
selecting and obtaining the applicable TCTO is provided if the R

]

» "

TCTO is in the data base.
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A
-1 10 1IAS. IV 3-AA 95-10-08 66D 000156 Y

RELORT OF APPLICABLE TCI0°Y

KEr  TCT0 KUMBER 1LY DatI COMPLIANCE DATES TNt

() FIRSY FINAL

A 13AL-32-59) IFITE 198HT2 VFEBTI INSTALLATION OF EMERGENCY 0XYGEN
13A5-32-503C REPLACED  wvese-  mmemee SYSTE® ON WARTIN BAKER £IECTION STAY

B 13A5-32-3830 20APR73 1JUL73  1APR76  F/RF/YRT-4C,0.[ AIRCRAFY AKD -107,

AT-35, CT-34 AND ST-48 YRAINERS (E(P
NDA-BO94SE),

16-4-989 13JANY8 INARYA TAPRTE REPLACEMENT OF GAS-POWERED TR[RTIAL
1§-4-989C 29ARI8 1UL74  1APRYE REEL, F/RF~4 AIRCRAFT AND TRAINERS.
1F-4-99% 1501072 1AUGT3  15JUNTA INSTALLATION OF AN/URT-JI38 PERSONNEL
1F-4-996¢C 27369713 16EC23  15JuN?74  LOCATOR BEALON 1M SURVIVAL KIT, PARY
1F-4-996D 1%0c172 VSFERTS  TAPRIE MO, 148800-163, F/RF/YRF-4C,D,E

RTRCRAFT, MOBILE TRAINING EDUTPMENT

A AVAILASIT ONLY IN HARD COPY.

|
_1 ) FOR TCTO WgeLED: INPYUT KEY CODEY ), TENTER].
pon .
g T '
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

introductory materials must provide an overview of the entire TO

and cross-references to other TOs that 1.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
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 GENERAL DESCRIPTION FORMATS

Data in this category are sometimes included with introductory .

materials but are more typically in an identifiable section of R
the 0. General description data explain, through the use of G
both text and illustrations, what the system and its major -

subsystems/assemblies consist of and how they relate to each



AT S A B R AT R S R Aaca e A <8 hacs i

DRIPECRASIA MMM A AN e s il b L i Ask e te oK o Nt Gl S g bk - Gl Al G ACE e B o g

A i 1

'1 ¢ 10 11829-3-25-2-48 [T NT] 66U LD YA r
WAU-12b/A, ATRCRAFY BOMB EJECTOR RACK ASSIMBLY 1

INTROQLLTION

¢ YH)S TECHNITAL ORUER CONTAINS ALL FLELD ™AINTENANCE AND OVIRMAUL INSTRUCTINNS, WiTH
e ILLUSTRATED PARYS BRCAKDON{IPB}, FOR N[ FOLLOMING [QUIPRENT:

ALRCRAFT BONB EJICTOR RACK ASSTNBLY, USAF TYP[ ™Au-128/R, PART NO. 64013219

¢ VAN RANQALS FOR THE DYWIR ¥IRSIONS OF Tdl BOMB RACK ARE SFUECTED ON THE MODEL/SERIES

¢ SELECYION MINU, OBTAINAR(T FROM THE OFTI0NL (18T, EACH VERSION IS A COMPLEIYE WAnuAL FOR
THE SPECIEIC TYPi  ODIFFERLNCES BETWELN MODELS ARL DESCRIBLD In YWE DIFFERENCE-DATA SHE(TS
FOUND IN EALH MANUKL,

STANDARD LHOF PRACTICES AND OTHEF STAKDARC PROCEDURIS UTILIZED DURING FIELD MAINTENANCE AND
¢ OVERWAUL ARL WOT INCLUDED TN THIS MANUAL, TOR STANDARD PROCEDURES, REFER TD TWE LIST ON THE
¢ WEXRT FRANE. B

[Dror mixT Frami: [FORMARD].

_\‘~g ___)—

) ¥ '

Figure 5-4. Example of VAMIS introductory materials format.

other. Figure 5-5 provides an illustration of the appropriate
format 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 ;;f

portion so that users can go directly to the description of _i}

interest to them. It should also be possible to "page" through R
- the general description in an ordered sequence. The description
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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.

, 4 1 4

=1 010 11829-3-25-2-AA %-19-90 6LD POPLCA Y

WAU-128/A GUMERAL DESCRIPYION

THE WAY-128/A BOMB EJECTOR RACK ASSEMBLY, SNOWN BELOW, IS DESIGNED TO SUSPIND ON AIRCAAST
AND FORCIBLY EJECT, OR FREE-FALL RCLEASE, CONVENTIONAL OR NUCLCA® STORES UP TO AND INCLUDING
THOSE ;I }?[ $P0P POUND WEIGHY CLASS (AS DEFINID 1IN TABLE ) OF W U ITARY SPECIFICATION
WiL-A-8591).

THE B0MB RACK ASSEMBLY IS A STURDILY CONSTRUCTLD AWD COMPACYT UNIT, TME WAU-128/A 1S 32 INCHES
LONG AND WEIGHS APPROXIMATELY 69 POUNDS, 17 WAS ELECTRICALLY FIPID IMPULSE CARTRIDGES, A GAS.
OPLRATED MECHANISM, AND I3 DESIGNED TO CARPY COMVENTIONAL OR NUCLEAR WEAPONS OR [XTERNA[ Ty[(
TANKS. THL 80MB RACK 1S [QUIPPLD MITN TWO SETS OF SHACK(LS, ONE SET WITH 14 IN(H SPAZING AND
OnE SET WiTw 39 INCH SPACING, CONNICTED By A LINKAGE SYSTEM TO A CENTER BELLCRANK. TWE BEit-
CRANY ALLOWS THE SHWACKLES YO 8% OPENED AND CLOSED MANUALLY, THE BOME BACY 1S COMPOSED OF Twe
SIDEPLATE ASSEMEL 1ES, MOUNTING CHANNEL ASSEWBLIES, PISTON BLOCK AND ORIFICE ASSEmMBLIES,
:Nl('LE ASSEME 1[4, GAS TUBL ASSEMBLY, BRELCW ASSEMBLY, ARMING SOLEWOIDS, AND WIRE WARNLCS
SSEMB. Y,

t) FO9 ASSTMBLIES OLSCRIPTIONS: [FORWARD)

—k JL

) 1

Figure 5-5. Example of VAMIS general description
materials format.
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5.6 GLOSSARIES

A glossary 1s not normally found in AF Technical Orders,

although it is quite common in technical reports and in some

DI

t e

specifications. TOs do have a counterpart to a glossary, however,

“z

‘. "l

[}

SECAVRE X RN
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AN
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irn the 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 TC, the glossary will often be guite 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. 1In 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"

tec within a few frames of the terms desired. 1In glossaries . f

medium length, using the NEXT SEQUENCE 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.
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ROCKET ASSISY EJECYION SEAT
GLOSSARY OF TERMS: INTRODUCTION

THIS GLOSSARY OF TERMS PROVIDES EXPLANATIONS OF YERMS AND ABBREVIATIONS USED 1w YOUR T7.0.
WHICK MAY MOV B FAMILIAR TO ALL USERS. ENTRIES ARf 1N ALPWABETICAL ORDER. TYWi COMPLETE
GLOSSARY 1S CONTAINID In 224 FRAMES,

IF YOU ARE JUST INTERESTED IM LOOKING THROUGH THE GLOSSARY, YOU CAN STARY WITH THT FIesy
FRAME AND PAGE TWROUGM ALL FRAMES In SEQUENCC. TO OBTAIN THL FIRSY FRAME, PRISS [FORWARD).

¢ IF YOU ARE LDOKING FOR TWE ERPLANATION OF A SPECIFIC TERM OR ABBREVIATION, THE SYST{m
CAN WELP YOU LOCATE THE PORTION OF THE GLOSSARY CONTAJNING THE TERM, WITHOUY PAGING THROUGH
ALL PRECEDING FRAMES. TO GO DIRECTLY TO A SPECIFIC PART OF THE GLOSSARY, INPUT THL FIPSY
2 LETTERS OF YW TCRM OR ABBREVIATION ANC PRESS [ENTIR]. THL FRAmM{ WHICH APPEARS WILL WAV
TERMS BEGINNING WITH THOSE LETTERS IF THEY ARE [N THE GLOSSARY, IF THL TCRM OF ABERIVIATION
YOU ARE LOOKING FOR 1% ®OT OW THE FIRST FRAME, J1 wilL PROBABLY B[ IN TME N{XT Ffu FRam(S
MMICM FOLLOW. YOU CAN PAGE TO 1T WITH THE [FORWARD) K{Y.

1F YOU CAN ®OY FIND THE TERM OR ABBREVIATION YOU ARE LOOKING FOR:
- FIRSY, RECHECK YOUR SPELLING,
- SECOND, THING ARQUT WHETHER THE TERM SHOUID BT CXPLAINED TN THIS T.0, OR 1S A TERw
MHICN 1S IN GENERAL USE. JT MAY BE EXPLAINID IN SOM{ OTHER 1.D,
: - IF yOu TMIN® 17 SHOULD BE EXPLAINED HERE, SUBMIYT AN [MPROVIMENT RECOMMINDAT!ON
FOLLOMING THE PROPER PROCEDURIS.

— -

— FOP FIRST FRAME: [FORWARD]. B
FOGR SPLCIFIC TERM: [NPUT FIRST TWQ LETTERS [ ]; [ENTER].

-L _J_

) ]
Figure 5~6. Example of VAMIS glossary introduction frame.

The glossary frame itsclf has 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 encompassecd. (Note:
Entries in this example frame 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

5-10
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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 ulossary, the terms should appear in alphabetical order.
Glossary frames will very rarely, if ever, include illustrations.
If an illustration is needed, it should accompany the term's
e¥planation, precedir , any cther term on the same frame. When
the explenation 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 TQOC, easing the difficulty of locating a particular
kind of data. The difficulty level increases rapidly, however,
1f 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
1s 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 nnrmal accessing procedure. In fact, use of the 3
- index 1s a reasonable alternative to the normal accessing >
approach to entering the data base once * e technician has ?iT»T

selected a TO. e
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T o TO VIAS-3).2-AA 5-10-08 66U 8P1732 \{

¢ GLOSSARY: JGNITION --- JTOFCN 4

IENITION DELAY YIM[ (ROCKET MOTOR): TME YIM[ FROM JERO TIME TO THE POINT ON YHE PPLSSURE
TRALL ALK THE PRESSURE WAS RISIN TO 19 PERCENT DT THI WAXIMUM CHMAMBER PRESSURE.

16NITION llS! TINE (ROCKET WOTOR): YHE TIME REQUIRED FOP THL PRESSURE YO RISC FRO® 10 OLR-
CENY C THE WAXIMUM CHAMBER PRESSURL 70 75 PERCENT OF THE MAYIMUM CWAMBEP PRESSpOL .

IMMEDIATE ACTION CONTROL: ANY CONTROL WHICKW REQUIRES IWMEDIATE CORRECTIVE ACTION BY Tu(
PILOT In EVENT OF AN EMERGENCY.

I1MPULSE: THE PRODUCT OF A FORCE'S AVERAGL VALUE AND TRE DURATION IN WHICR 1Y ACYS, EOQUAL TC
THE CWANGE IN MOMENIUM PRODUCED BY THML FORCE. UNi®S ARE EXPRESSED In POUND-SECONDS .

IMPULSE, SPECIFIC: THE AMOUNT OF THRUST PRODUCED IM A REACTION DEVICE BY FLOWING OML POUND
Of WwORKING FLUID FOR ONE SECOND. UNITS ARE EXPRESSED 1N POUNL-SECONDS

IMPULSE, TOTAL: THE TWRUST OF A JET ENGINE, ROCKEY MOTOR, OR ROCKEY [NGII[ FOR THE ENY]RE
TIME THAT FUEL 1S BURNING. UNITS ARE EXPRESSED Iw POUND-SECON

INHIBITOR: IN ROCKEYS, A SUBSTANCE CONDED, TAPED, OR DIP-DRIED ONYD A SOLID PRAPELLAKT ¢
RESTRICT THE BURKING SUPFACE AND TO GIVE DIRECTION TO THE BURNING PROCESS.

INTERCWANGEABILITY: A TONDITION WHITH EXTSTS WHEN TND OR WORL 1TEWS POSSESS SUCK FURCTICAAL
AND PHYSICAL CHARACTERISTICS AS TO BL [NUIVALENT [ PERFORMANCE AND DURALILITY, An"
ARE CAPABLE OF BEING EXCHAKGED ONE FOR THE OTHER WITHOUT ALTEPATION OF THE ITE™C TWEv.
SELVES OF OF ADJCINING ITEMS, EXCEPT FOR ADJUSTMENT, AND WITHOUT SELECTION FOR FI7 80

- PERFORMANCE . -

INTERCHANGEABLE TTE™: ONE WNICN (1) POSSESSES SUCH FUNCTIONAL AND PHYSICAL CHARACTEE]STILS
. AS T0 BE EQUIVALENY I PERFORMANCE, RELIABILITY, AND MAINTAINABILITY, TO ANGTHER 1T7(w
e 9F SIMILAR OR IDENTICAL PURPOSES: AND (2) 1S CAPABLE OF BEING [XCWANGED FOB TH[ CTER
N ITE™ (A) WITHOUY SELECTION FGR FJT OR PERFORMANCE, AND (B) WITHOUT ALTERATION OF Tui
" 1TEMS THEMSELVES OR OF ADJDINING ITEMS, EXCEPY FOR ADJUSTMENT,

ITEM. INTERCHANGEABLE: SEE “INTERCHANGEABLE ITEM™ ON THIS FRAME.

ITEE, REPLACEMENT: ONE WMICH 1S INTERCNANGEABLE MITH ANOTHER JTEM, BUT WHICH DIFFERS
PHYSTICALLY FROY THE ORIGINAL ITE™ IN THAT THL INSTALLATION 0' THE PEOLACEMENT 17I%
REGUIRES OPERATIONS SUTH AS DRILLING, REAMING, CUTTINS, FILING, SHIMING, ETC., In
ACLITI0% TC THE NORMAL APPLICATION AND METHODS OF ATTACHMENT.

ITEM, SUESTITUTE: ONE WelCW POSSESSES SUCH FUNCTIONAL ANC PeYSICAL CWARACYERISTICS 8% 7 £I
(aPap.t OF BEING EXCMANGEL FOR ANCTMER ONLY UNDEF SPECIFYED CONZITIONS OF BN F2770

LAF APPLICATIONS AND WITHOUT ALTERATION OF THL I1T¢MS YHEHSELVES 08 OF ALITINIAG 1""
IT0FCH INTERIM TECHNICAL ORDER FILLD CHANGE NOTICE [A).

- FOR NEXT FRAM[: [FORWARD].
FOR REFEREMCED TERMS: INPUT xgv €ODE [ s TENTER)

L

*i 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 VAMIS 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.

"

S
A particular component might be named in every frame of data for E:Ef
a procedural task. Providing an index reference to each such E?:
entry would not onlv be irrelevant, it would make use of the ;5@;
index €0 cumbersowe that its purpose would be defeated. What is fkq
needed is to list the nare cf each such component in the :i}

approvriaete context of 1ts relationship to the data of which it
is a part. When selection 15 made, the system accesses the

first frame of the appropriate series of data.

Secondly, the index will nct contain any page numbers, or other
usual types of location references. Not only are page numbers ifﬁ
\'.c., frame numbers) of no use to the technician in this appli- ‘
caticn, but the actual data to be supplied will depend on the

auth.rized Track level of the user. A Track 3 technician cannot

u¢e the index to reguest a frame of data which is only authorized

foy use by Track 1 technicians, for example.

Irr addition, the index entries must be sufficiently descriptive WL
.1 the context so that the user can be reasonably certain when a :
selection is mode that it represents the portion of data needed. AR
dnce a selection is made, and the data accessed, the user cannot

©asily return to the same index frame in order to make another

seiection (but see Subsection 5.8, below).

Index entries should be easily identifiable, and should consider -
each way in which a user might reasonably expect to find it.

Thus cfficial nomenclature such as "Auxiliary Cross Track Control

Tndicator" should also be entered in the index as "Cross Track

Jontroel Indicator, Auxiliary," "Control Indicator, Auxiliary

Cross Track," 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.

A ! ) :

n 0 TC 12R2-2ARC164-2-AA 23-20-p0 oLl ELI728 \ -
INDEX  PACKAGING - - PURPOSE 7e

v 1TEN .

] PACKAGIND CIAGRAN, FLEX CABLE, RY-1145 .-
PACILLTRG DIAGPAR, GEWERAL USE -
PALIZGINT LIAGTAT, JLIICATON BOARD NO. ) .
PAIYALIN, DIAGRAN, POXER SUPPLY ASSEMBLY (AS5A3)
PACKAAING [IAGPAN, RADID SEY CONTROL

PACKARING DIAGFAM, RY-114%5 FLEX CABLE

PAIKAC'HG DIAGRAY, SLITCHMING UNIT ASSEMBLY (AV)
PAZRAGIN, FO& RESHIPHMINT, PT-1145 RECEIVER-TRANSMITTER
PACEAGIN. FO2 RESHIPIENT, PY.1168 RECEIVER-TRANSMITTER
PACKING ANT UNPACRING PROCEDURES

PANEL, FPOWNTY, RADID TEST SEY AN/AR(C-17)

PANEL MOUNTED SET - SEE: CONSOLE/PANEL MOUNTED SEY

PAT*S BALANDCSN - SEE: TLLUSTRATED PARTS BREAKDCVA

PER™S [ 1ST, MAINTENANCE - SEE: MAINTENANCE PARTS LIST, 1pp A
PEFFOEMANIE CWARACTERISTICS, DISCRIPYION

WOD IO rEewN—

N =

3 PERFSNANIE TEST, MINIMUw [ASSEMBLY) - SEE: MINIMU PERFORYANZE TES'S A
b PEEFARMANIE TEST, MINTMUM, SYSTE™

& PRYSICA, CHARACTERISTICS
9
[}

1

1 PevSICAL DESCRIFTION - SEE: DIMENSIONAL DRAUINRS

H FIn tOCATIONS - SEE:- CONKECTOR Ik LOCATION DIAGRA"S A

21 POINY, TLST - SEE: TLST POINTS A& F

2 POTENTICMETERS FOF ALJUSTRINT, LOCE "1ON

23 PAYEr AWTIFIEE, RE o SEE: RELIO FRoqULNCY POKER AMFLIF)ER A
24 PLUER SuPPLY ASSEMBLY [ASA3) PACKAG Nf DIAGRE

25 POWER SUFP.Y FP-7117 FALLT ISOLATION

2€¢  POWER SUPPLY PP-7117 IPB BREAXDOMM JLLUSTRATION

27 PLeER SUFF.Y PP-7117 JPR MAINTENZC(E PAPTS (17

ZE POLIP SURFLY PE-T7117 CLTLINE DIMENSIONAL DRAWING

29  PrwEP SLEFLY PF.7117 THEORY OF OPERATION

*3g* PF-71)7 POER SUPF.Y - SET: POWER SUPPLY PF-7117 (This FRANE!

31 PRISET CMANNEL SELECTION PROCELUNE, DESCRIPTION .
w2 PRICEG.FES - SEL: PROCEDURE TYPE INDEX A e
*33%  PPGLEC.RES, POWEP SUPPLY . SEE: POWER SUPFLY (TWIS FRaME) .l
34 PROTECTIVE PATRAGING - SEE: PACKAGING (THIS FRAME)

35 PURPLLE OF ELSLIPHEN, DESCRIFTION

A REFERENZED INCEX FRAMES MAY B OBTAINED RY ENTERING KEY CODE. B

FCk LATA OR REFERONCTL INDLX FRAME: INPUT KEY CODL [ 3 [ENTER]).

_ J -

T T -

=
Brop NEXY FRAME . [FORWARD) .

Figure 5-8. Example of VAMIS index format.
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I'f a particular entry, e.g., "Procedures" in the example in
Figure 5-8, would require a lengthy list of data for that
heading, a special index should be provided for users who want
that heading. This will preclude other users from having to
page through nmuserous frames in order to reach a term starting

with the same characters; ¢.g9., "Protective packaging."
3

2.8 USER RECORD

This type of inforration has no counterpart in paper-based TOs,
untess cne considers the individual methods used by technicians
to ldentify the locatiun of a particular drawing or schematic
within the TO (e.g., attaching a paper clip to a page, turning
down a corner, wr-ting the page number on a piece of paper) or
keeping track of progress (e.g., checking off in the margins).
A VAMIS-type system has the unigue capability for keeping track
ot the requests made, frames displayed, and other such factoers
during the period of use. Indeed, it must keep track of many of
these factors in order that 1t can respornd to control inputs
such as RETURN, REPEAT SEQUENCE, and RELEASE FROM SHOW. This
capablility 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 forinal

trainina and OJ7.

5.4, }Qdividual Use of User Record

The user record, an example of which is illustrated in Fiaure 5-9,
presents a step-by-step record of a user's progress through the
daot . base, ldentifying the frames of informatioi. that were
presented and the control inputs that were made. Header infer-

mation identifies the user (but not the user's authorization

coce), the time logaed on the system, and the user record framre

serquence number,  If 1t 15 a second or subsequent user record
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Line o 2

frame, it also shows the time that each new record frame was

started.
assigned,

In this example, a frame code beginning with 9AA is
since that series is not used for frame identification.

While the frame code has no value to the user in this application,

it may be useful for maintainance supervisors and training

officers for reaccessing

user records.

A - d
T VARLY USEP RECORD START: §39526:1685:32 [V TT ] \'
AFC JONES, JOwN J FOANL . B3P526:1712.24 20t 2

e [310] 1.0. FRewg OESCRIPTION ACTION
$1° 1388 32.2 3J6 93487 REMOVE UPPEP PLATE ASSY (1) fFOPVAPD
2 13A5-37-2 3J6 §343E RETNVE UPPER PLATE ASSY {2) L1ST OPT
53 13a8.37.2 30C PIERY OPT LISY FOR 3JG 9343R RETyON
S4  13A5-37-2 306 §3498 REMOVE UPPER PLATE ASSY (2) INCR{eSE

e55e pan

.56 woLE 2

egye S0 2

esee sMOw 2 PEL PR Swny

89 13A5-37.2 306 §3408 RENOVL UPPER PLATE ASSY (2) uste REn

T PR of A4

61 13a5.37-2 P8 9 T0 USE THIS IR INCREASE

*€2° 13r8-32-2 1] T0 USE THIS IPB (LRR MSG) REVERLL

6) [14] INTRO PURPOSE & SCOPE NEVERSE

64 [14] TABLE OF CONTENTS REVERSE

[ 1] (14 TITLE FRA®YE 8

6¢ ? €op 79 USE THIS 198 NEPERT SE7

€7 13AS-37-2 (i3] TITLE FRaw( ’

€c  13af.3°.2 6°b §£721 128 TABLE OF CONTENTS s

85 13JAS-37-2 6PS Qapes RICOTP OF APP TCTIN (1) FOrarpp

0 1385-37.2 6PE $£9tt RECHNT OF APP TCTO (2) []

TV 1345-32.5030 66D 9OPSY TITLL FRAME FORWLET

72 1JA8-32.8930 6GL PPCR: TAELE OF CONTENTS 4

71 13A5.32-593D 6GL PP245 RELATED PUIS 3

74 13A8-3%.2 G2 90CFY TITLE Frasp £00 450
_ 7L 1IAE-AN.2 670 08906 TABLL OF CONTENTS "

7€ 138272 6P6 94152 178 TABLE OF CONTENTS SK2a 1 -

o770 SHOW 1 Swia 2

.78 SHOW 2 [ LTI

79 1385302 678 94152 1PB TABLE OF CONTENTS [}

ot U"s 37.2 6P5 S40#S IPB JLLUS MAJ ASSY LJSY J

81 n 6P0 PLpEe 108 MPL BACKREST InST (1) Fooecer

e: 6PE B4PRS 1PE MPL BACKREST INSY (2) [SEAN T

83 6°6 94522 OPT LIST FOR 6PE Papss n

as 6GD #5683 IWDEY INTRO (1) "

8¢ 660 BE7T2 INDEX: PACKAGING--PURPOSE (76) LTRJN 1Y

B 36 PIAEE REPIVE UPPER PLATE ASSY (2) [SEANN LA

87 3J6 #3489 OPY LIST FOF 3JG §34BE [

[1] 9AA PPEPT USEM REC AFC JONES, JOWA J (1)

89 SAR PPz USEP REC AFC JONES, JOWN J (2)

" 698 4LP5 NOm TO USE THIS [P}

9 ° 60 4PEE 1PD ILLUS WAJ ASSY LISY

92 i:ls 3i.2 6PB #1136 1PB BRON JLLUS, BACKREST INS?
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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
when the breakdown illustrated was wanted), 84 (input PA instead e
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

frame of pool data without going through a long menu selection

process. St

when the individual user logs off the system, the computer
registers the log-off action and time, and the record is no iif

longer 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
F 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. TIllustrated 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 Gencral 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. 1In
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the latter case, the TO containing the IPB would be numbered as o
"-4" for the basic TO, replacing the maintenance level designation. peadfed
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,
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) regquirements
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

-
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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
P the IPB are represented in the VAMIS IPB in formats similar to
those in paper-based TOs.

» 7y Tl

PP

6.2..2 Contents and Data Access

USAF IPBs consist of several "parts," each containing usable

s data and cross-references to another part. 1In 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 thane;;;\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.

The VAMIS IBP concept is similar, but with several significant
differences. 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 O

: parts have been converted to intermediate steps in the path. Eiﬁé‘
ﬁ Figure 6-1 illustrates the principal types of data in a VAMIS Zig%p
. IPB and the pathways available in both the standard and user 7}??
request modes of use. The VAMIS IPB contains the same types of -
front matter and introductory materials, plus various lists, i'fg

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
intentiénally selected by the user in either the standard or

user request mdde.

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. 1In
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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PARY WUMEER INDED (WUMERICAL INDEX).

REFERENCE DESIGNATOR IMDER.

T\ FOR [NFORWATION YOU WANT. IWPUT KEY CODE [ ). [EmTER].

\_ )

R ! '

Figure 6-2. Example of VAMIS IPB title frame.

based on what is already known about a part or assembly. This

. 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

.
'..'4-

result is always intended to be a CPB. Further, new technicians

.

T

[ A

often takes the form of a decicsion flow diagram {(see Figure 2-11),

» _." A
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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 1f 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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Figure 6-4. Example of VAMIS "How To Use This IPB" frame.

sources of data in the IPB. The TOC example in Figure 6-3
identifies the types of explanations to be included. Users
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 i;}hstrated in Figure 6-5.
Note that, as explained in the example, VAMIS IPBs do not use
a master list of usable-on codes as found in scme paper-based

S IPBs, in order to avoid the necessity for referring back to the




Ll e

e e A A A AC AT s A\t AN S it e

A A 4

(

T ¢ OTC 1I825-3-25-2-48 84-18-00 6PE Pag az B
e 1PR IWTRDDUCTION, CONTINTS LRPLALRIL 1

JB-ON COET A CODD WMIlw TWDJCATES THE COWFIGURATIONS (YYPE, mMODEfL, SERIES. BLOCYS, €1C.)
WTUIRT TVImt tC welow LISTED ASSLMBUILS ANC PARTS APPLY. THEL CODING SYSTEM (ONS]ISYS OF
LLTTER. Cf Twmi A_PMABEY, ElTe-k SINIE LETTERS (A, 8, C, EYC.) OF DOUBLE LEYTEPS (AN, AR, AC,
£30 ) MmEn NECTUSAESY  THE LCIC0 AFFLAF I [O.GMNS LABLLED “USABLE-OW CODES™ OR “USEL-Oh (CDES™
I MANY THAMEC OF TRIY PG, FOLLCwiNG Tel IDINTIFICATION OF A PARY OR ASSEMBLY. wWwEiw AN [QUAL
SYMBL, APF{A3% M FRCNT OF (=t (00 LLTTLF (@A), 17 IDENTITIES TWE ENIRY ON THAT LINE AS Thi
CONTIGURAT (™ Y( wwilm TwE CODE APPLITS At SUBSEQUENT ENTRIES W1TW TWAT CODL LETTYER (A ARE
USAB.T UM TmAT [ONTIQURATION COF TwE ASCEMBLY.

AB_ (N0 CF 0D InG IND E -
0% AL ARTICiL LefEED BY Tmil IPE

EIAME | " '.4

DESIR;PTI0N USABLT- £Y7 A6 108
Ox CODE

LT OCAFD ASSIMBLY, mODULATOR . L L L . oA
CARD A LI®E_T, MOLULATIR.
TolasT ASLEmBLY, MOTULATQR

TRt {RET ASLEMBLY, MOIUCATOR. L oL oL oL L o 1
ST CAEL ASSEMBLY, MODULATOR. . . . . . °C 4
I

0B2 v 1T, Ang, T
- RivEY, TuBu Ak AP)
LT, SELF-LOLnING

i

TeESE ART L
/&'- T

LEVEL CONT]

&0 ID FREQuUENC -
B, FINED, CERAMIZ DIELECTRIC
T OFRLLUINGY

RELISTOC
CAVRITIYICR
SEMITONDUITOR DEw LT A TrERRTE PRET

SEvilE PRLSERE{I PAKT)

GivilE A CERNETE PRET). | D . SEELL OA v

. ¢ DEvICE{ERECERALD PART) | BErepes

RESISTOR (ONTIG o e

L CODED oA N
RLLIST0R .

. SEMIIONDULTOR DEVILL R

=

T Fo5 wExT FRAWE  [FORWARL)

L D

1 Bl '
Figure 6-5. Example of VAMIS IPB introductory materials ;*
frame; IPB contents explained (usable-on codes). -

raster list. Instead, an embedded cross-reference is used on

all frares as appropriate which identifies each higher assembly

ind the lower assemblies and parts which apply.

£.2.4 Llists, Indexes, and Breakdown e
1llustrations o

The mraterials discussed in .als paragraph are those that a :_

technician will use¢ tc obtain the particular CPB containing the -
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the information needed. Paper-based counterparts somewhat serve tf:é
the purpose, but also include some, but not all, of the useful L

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,
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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.
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igure 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

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
proper sequence. Selection of the key code adjacent to the
known RD will in most cases access the appropriate CPB.
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4 20 39 ZAVAYIAIC2S 74 2MIAVAVEL
5 2A1AA1CR) 4 28118100 LA I LATIT RN £
& ZAIANAICR? 4 MmN LI TTATNTC
7 200A1A1CR) 42 2a1A181C32 7 M
[ 43 My B MNP
9 2MANAICRS 48 2A1ATA1C4 79 2MAWALEY)
19 RAIANANCRE 5 2ATAIANCIS 8P  2a1MANEN2
1 2aTAMCRY a6 ZAIAIAICIE : 81 2A1AWMIEYY
12 2ATAIAICRS 47 2RIAIAICY? ! 82  2AAIAI[YA
1) 2A10081CR9 48 2A1ATAIC38 ! 83 MAAIETS
16 281A1A1C0P 49 78181A1C39 ] ot 22 1MAIE76
15 ZANAlANCRl S0 R2AVAIALCAP | 8% MmAiE7?
16 2AVAIAYCE? 51 2MVAYAICAY ! 86 2A1MIAIETE
11 AR $2  2AVATAICA2 i 2 Mg
e 2amges 83 2A1AIA1C43 | 88 2A1AIAYES
h 19 ZATAAICHS 54  2A1R)1A1C44 ; [T ) -~
28 2mMIAICeE $5  2M1AIAC4S . ”? 2aMAE8)
}
21 nae? 86 PAIAIAICAS 91 ATATAIES?
22 2MVAVANCPR 7 IRVAVAIEY ' 92 ZAVAAILRS
23 2AVAIAYTCRY SB 2MMVAIELP ; 93 2nANA(84
20 2MIMM0Yp $9  MIMIMIEIRE : 94 2MIMINIEES
25 20AACN [T ISR ‘ $5  2A1AVAIESE
26 M2 81 ZAIAVATENY !
27 A1) €2 M2 ‘
AN 63 20ATAVE1) ‘
29 2MMI018 [T I XINIAT) !
P 2A1ATAIL2P 65 2MNATAILNS I
3 MMy 6 ZMATMENE i
32 2MA1AC22 €7 MMIMIMIEYN?
33 2A3A1MC2) 68  2mAIMLIE
M M2 69  2MMIANENY
35 2M1AIAIC2S P 2MMVANE2
I
D FOR COMPOSITE PARTS BAEAKDOMN: INPUT KEV CODE [ ), [EWTER]. %
4 T "

Figure 6-7. Example of VAMIS IPB reference designation
index frame.
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In a relatively limited number of cases the system will be
unable to provide the correct CPB hLecause of multiple use of a
single 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. 1In less complex cases, the boxed area in the
example could contain more than one target RD, as long as the
list cf next higher assemblies (NHAs) is compatible.

1 ul —de

‘-1( 10 1282-2AR(164-2-8A 23-20-00 98 9ep 3t 1'
¢ 198 REFEREWCE DESIGNATIONS (MULTIPLE USE I1WDEX} 3A)

THME SELECTIC REFERENCE DESIGNATION APPLIES YO MORE THAN ONE PARY. CMECK THE L1ST BELOW FOR
USE OF YOuk REFERENCE DESIGNATION ON HIGMER ASSEMBLIES AXD MAKE A CHDICE.

REFERENCE KEY  DESCRIPTION PART NUMBER  USABLE-
¢ DESIGNATION On CODE
3 CONTROL, RADIO SET C-9S33/ARC-164(Y¥) 105968-881 L

1p59¢R-882 B
T859pE-883 oL
T059P5-004 L
795906-05 =Q

3 CONTROL, RADIO SEY C-968B/ARC-164(V) 796075-8¢01 143
106875-882 of
196075-823 %
706975894 oH
TheP75-805 R

3 CONTROL, RADIC SET C-9681/ARC-164(V) 706876800 el
TP6R76-082 =)
106076802 L13
16R76-8p4 el
706076-8P¢ *5

'_‘ 3 CONTROL, RADIO SET C-9682/ARC-164(V) 196079-881 -
T06879-8¢0 o
106£79-803 =0
196275-8p4 L34
706079-885 =7

¢ {3 [ 3 . SwITCHING UNIT, FREQUENDY CHANNEL '

] 3 SA-2PE1/ARC-164(v) (ALTERNATE PART) 918846-8p1 AE D> .

1 2 SA-2PE1A/ARC-164(V) (PREFERRED PART) 912495-81 AL

! 3 SA-2PET/ARC-164(V]) (ALTERNATE PARY} 916845-807 B.F, 0N 1
| 1 SA-2P61A/ARC-V64(V) (PREFERRED PART) 9124pE-8¢8? B.F.) N
i 5 SA-20€1/ARC-164(V) (ALTERNATL PART) 918845-8P° [
i 3 SA-2867A/ARC-164{V) (PREFERRED PART) 912406-887 €.6,x,0

Il 7 SA-20E1/7AR:-164(¥) (ALTERNA™E PART) 918845-8p28 Dot P
[] SA-2PETA/ARI-164(¥) (PREFERRED PARY) 9124p8-804 Dow.LLF

i |

9 SA- 2061 /ARC-1641V) (ALTERNATE PART) 918846-80¢ C.R,5.7

- 1B SA-2PEVA/ARZ.164(v) (PRIFLRRED PART) $124PB-00¢ 0.8,5,% ¢

:\ FOR SPECIFIC COMPOSITE PARTS BREARDOWN IMPUT KEY CODE [ ) [ENTER).

A _J

1 L "

Figure 6-8. Example of VAMIS IPB reference designations
multiple use index frame.
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6.2.4.2 Part Humber (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 FN index was illustrated in

Figure 2-13. 1In 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

e . de
T 0 T0 12R2-24R0184-2- A8 23-20-00 [N Ty \
¢ IPD: PART NUPBIRS (MASTLN 1WDEX) ;
¢
KEY  BEGINNING WITH KEY  QEGINNING WITW KLY DECINNING WITw
o [ ) PART RUMBER { 1 PARY mumdLk [ ) PARY mymarr
1 AAAISNES 3N TASIINSS
2 C-5)1-) 32 abae
3 BEIeeTY-8 33 es2pi-2
4 FOneef
S M322001A
6 JANTIINGZAS
7 RFS2-256
a & L226R20
3 9 W3IpHIL-N2
L ¢ 18 m2apss-2-002
. 11 WASIPEICO6DSL
12 PCY 1-23547.6BLACREDONALL
13 Q- 6BUUFPORN.SPLT
14 RCRESGINE.S
15 ACRRTLISE.S i
16 RCRPIGIRGIS . SRS
. 17 RLRPSCI23GR U
- __l 16 RNEEDigRet -,
. 1§ RSEI.eTAL7imAg i R
- . e 20 SERRIBR: v
& 21 Tx3-1840R o
b . 22 uMIlAF43 h e
b, 23 wanicnigrw S
L - 4 BEI-6PII-90-0-59-9 A
25 188532
26 2050397
27 depess-
26 4-1425-768
20 8-1se3t-afa
N D | T T ‘
b".
b'_.
»".
P,
—t—
= - e
TN FO® PART WUMBLP WDLX FRARME OF InT{RESY- TwevT xfv coot { ], [€wvCeT S
— e ._. _..
~T T
.
f
T
& -
Figure 6-9. Example of VAMIS IPB part numbers master RN
index frame. e
"o,
N
w S
y




index frame.

those beginning with integers.

PNs beginning with alphabetic characters precede
Selection of the key code adjacent

to the applicable beginning PN will yield the appropriate

individual PN index frame, an example of which is presented

in Figure 6-10.

4 . i
¢ T3 1IAS.YV-2-AR 95-10-99 e Pa03 \
¢ 19D PARY WUMBERS INDEX (MBEUVA&AMS YO WBEL)?53NS) [}
L)

KEY  PART WUMBER nvx PART WUNBER %n] PART WUWBER
t 1] MBEUYA4ANS 3¢ MBLUIS2ZP-28MS 71 MBEUITNS
? MB{ 1448ME 37 ABELIS2PHS 72 WmBEUY6I2P
3 MBEUIAAES 38 MBLUIS2INS 1) mMBEUIE?6)
4 MBEUIAAIHS 35 mMBEUISZZ-17wS 74 MBEUYETINS
¢ MBEU144BNS AP WMBEUYS22-2005 75 MBIV1ISY9S
6 MBIUITAAdN® 4)  mBfuis22mMs 16 WpiurE?e?
7 LETSRY LN 42  WBEU1IS23IMS 17 mBEUIGRNS
[ TTSAT 1T I 43 MB{LI527M8 78 WB{uIEBPA
9 mBLLIASiNG 44 mMBELIS29E 79 WBfu)68)E
1 MELLIASIMS 45  mpiu1I529 8 mBEUIseL?
" LLICAY RY L1 46 WBLUIS29?2 n netuISBAd
12 MBEL1455KS 47  WMBEUL1S293 82 mBbLurEBee
11 wblLotast 46  MBILISIENS 83 MBLUIE96NS
14 MEELI46YP 49  MBEUIBIING 8 MBEUY 7S
15 WBEUI46E 5¢ WBEUL1539) 05  MBEIUV?PBHS
16 MBELI4TIHS S)  MBEUISAZNMS 86 MPEUITP26
17 MBELIATENS $2  MBEUISA3INS 87 WBEUIYIQY
18 MBICIABJS 83 MBIL1SSHS 88 MBIUIZ2PHS
18 MEELM4BEwS 54 MBEL 1SS 2KE 89 wWefuIT28?
- 20 NMBi.4Bet 8%  MBEUISSINMS 8 mBEuI2E3
2)  MBELl4BA) 56 MBIUTSSANS 9 WBEUIT2PE
22 MB{.Y4B4{ 57 MBIUISSERS 92 mRiu17282
23 MBiLI4BENS 58 MBLLU16S67 93 MBELII29wS
59 mBEUIESEe 94 MBEL174wS
25 MBEUI4H7HS 6 MBLUIGENS 95 MBLUI?S2MS
26 WMBEUI49p~C 61 MBEUIS6ANS 96 MBLUITSING
27 MBELIA9PE 62 MBELYGEAS
28 MBLUIA9IMY 63 MBLu166E?
29 WBEL)ASINS 64 MBLUIB6ES
P MEEUIAIINE 65 MBEUIEE5NMS
31 mBLUIA94nt 66  MBEUIGGSP
32 mEfLYA96€ 67  MBLLleE7NC
33 mBlytage” 66  MBi.'688mE !
34 mBE 16K 69 MBELIbEY
35 MBEUISZB-17HS 70 MBLU1B69NS

E\ FOR COMPOSITE PARTS BREAKDOWN

INPUY KEY CODE [ )i [ENTER].

Figure 6-10.

Example of VAMIS IPB part numbers index
frame.




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,

1 L —
010 12R7-2ARCI64-2-AR 23-20-00 P BaPioE [
¢ IP8. MULYIPLE APPLICATION PART MUMBER INDEX (PN MTSR)
’
THE SCLECTED PART 1S: MATSR, CAPACITOR, FIXED, ELECTROLYTIC.
THIS PARY WAS MULTIPLE APPLICATIONS. SELECT YHE APPLICATION OF IMTEREST FRO® THE LIST B(LOw.
KEY  [mavsr HIGHER ASSEMBLIES USING TWIS PARY |
CODE  [REFEIRENCE
[ ) [pEsianations PART RUMBER DESCRIPTION I
785987080 RECLIVER-TRANSMITTER, RADIO ®7-1145
9194p3-8p) . AECEIVER, RADIO, GUARD R-1976
A ATYYSIST ] {wuLTIPLE) .« CIRCUIT CARD ASSY, GUARD
(RULTIPLE) RECEIVER-TRANSMITTER, RADIO RY-1168
91949380 . RECEIVER, RADIO, GUARD R-1976
] amnm (MULTIPLE) .. CIRCUIY CARD ASSY, BUARD
(MULTIPLE) INDICATOR, FRIQUENCY CHANNEL ID-1961, 1D-1961a
4 e 918599-802 . CIRCUIT CARD ASSY, JNDICATOR BOCAR! )
] a2 918599-8p2 o CIRCUIT CARD ASSY, INDICATOR BOART 1
t amic? 018599-00% . CIRCUIT CARD ASSY, INDICATOR BOARD Y (ID-1961 OM.Y)
f [TV} 910680-802 . CIRCUIT CARD ASSY, INDICATOR BOARD 2
6 a3 $10656-8L2 C CIRCUIT CARD ASSY. INCICATOF DOARL 3
n aAdcs 916431-8p2 . CIRCUIT CARD ASSY, INDICATOR BOARD 4
- -
= [} Drol SPECIFIC COMPOSITE PARTS BREAKOOwWN: IWPUT KEY CODE [ ). [ENTER). r_
T ) "

Figure 6-11. Example of VAMIS IPB multiple application
part number index (MAPNI) frame.




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
incorporating multiple application PNs; it will not always be
necessary to insert a MAPNI. As a general rule, if the PN has
more than one aguivalent RD and more than one figure/index number
in the same NHA, plan on separate CPBs selected via a MAPNI. 1If
the PN has rmultiyple 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 €-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
(Bl1) are provided in the IPB. It is this relationship to MPLs
and BIs 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;ylicable BI. Key codes, on the other hand, are arbitrary fﬁ:ﬁ

codes and should start over on each new frame.
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'( 10 1IAS-37-2.44 95-10-00 P8 Paneel \'

’
o IPB: ILLUSTRATID MAJOR ASSEMBLIES LISY
’

FIGURE  REY

aymsis  CODE T

|G §

EJLCTION SEAT GENERAL JNSYALLATION.

PILOY'S AND RADAR PJLOT'S ROCKET ASSISY [JECYION SEAT ASSEMSLY.
PILOT'S ARD RADAR PILOT'S EJECTION SEAT ASSEMSLY.

SEAY CUSHION ASSEMBLY.

EJECTION QUi ASSEMBLY.

DROGUE GUN ASSEMBLY.

Timg RELEASC MECMARISH ASSEMSLY.
SEAT POSITION ACTUATOR ASSENBLY.
SELAT ASSEMBLY.

BACKRESY INSYALLATION.

FACE SCREEN ASSEMBLY.

SUILLOTINE AND PIPING INSTALLATION,

TOP ATTACHMENY MECHANTISN ASSEMBLY.

SEAT BUCKEY FIRING CONTROL ASSEMBELY.

WANUAL OVERRIOE AND LEG RESTRAINT WMECHANISA ASSEMBLY.

SHOULDER WARNESS ADJUSYMENT MECMAMISM ASSEMBLY.

SEAT BULKEY ASIEMBLY.

FORWARD Al AFY CANOPY INTERRUPTOR MECHAN]SW ASSEMBLY. r’
DROGUE PARACHUTE CONTAINER ASSEMBLY.
NAIN GLAM ASSEMBLY.

-
WOBVO PEWN— BOBNE AW~

ACTUATOR MIRING INSTALLATION,
EMERGENCY DXYGEN WECHANISM ASSEMBLY.
SPECIAL TOOLS KIT.

TONN Wttt P ot s b s
EEE AARNOY OXZr R Lo mOMASD
—

wn

D FOov sRpacpows [LiUSTRATION INPUT FIGURL WUMBER [, ), [ENTER]
[D FOM MAIWTEWANIL PAFTS LIST INPLT KEY CODE [ ). [ENTER)

—'L J-

T i

I Figure 6-12. Example of VAMIS IPB major assemblies
' list frame.

6.2.4.4 Maintenance Parts List (MPL). In paper-based IPBs 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,




-
-l 1 1 -~
# YD 12R2.2AR(164-2-AR8 2)-20-00 ") Bap-c’ .'
I o 1PE WAIRTINANCE PARTS LIST; FIGURL 12, MODULATOR CIRCUIT CARD ASSY. 1
[ ]
‘ LTS PART WUNBER pESCHIPTION YSABLE -
. t Oa CODE
a (1) [ILTAT I T TR . CIRCULY CARD ASSIMBLY, MODULATOR. . . . . . .a
v " 9.1BBIV-5RC. . . . . . CIRILIY CARD ASSEMBLY, WODULATOR. . . . . . 1Y
N " $18818-B83 . . . . , CIRILIY CARD ASSEwB.Y, MODULATOR. . . . . . ot
- 0 918819806, . . . . . CIRCUIY CARL ASSEWS.Y, MODULATOR. . . . . . L)
N, 1 932952-881. . . . . L. BRAZMEY, AWGLE
N A 10736'-3865 . . . . . . RIVET, TUBuLAR[AD)
. ? RSS52LMTASZIMAR. . . . . WUT, SELF-LOCKIMG
] WOPR2EAN2-2. . . . . . . RIVET (AP),
3 9379521, . . . . . T . BRACKEQ, AWG(E
" . CEEEPP-1. ., . . . . CABLE, WADIO FRIQUENCY.
. s CL2-2vuUTPORMSPIT. . 0 . CAPAIITOR, Fla[D, CEPAMIC DICLECTRIC
6 366766-847. . . . L. CCii. RADIC FREQUENCY
’ ATCUIPREISPIPSPRSP . . . CAPAZITOR, FINED, GLASS DIELECTRIC
] CXSSBRYR2N. . . . . . CAPRIITOR . . _ L, L. L, T N4
9 Cxzoprate, L. L. . . CAFALTTOR
19 RJRBYSIB2PFM. . . . . . RISISTOR
1 RCROIGSRYJS . . . . . . RESISTOR
12 CxpsPrdIps . . . . . . CAPACITOR
1) RCRCTGI61IS . . . . . . RESISTOR
14 WSTLPEI-PL. . . . . .. col
I —_ 15 36B766-84L. . . . . .. COIL, RADIO FREQUENCY L
e MSTSREI-BY. . . ., - . €oiL
17 QCE-BUUFPORMSPLT. . . . CAPACITOP, FIXED, COMPOSITION
18 36B766-844. . . . . .. COIL, RADID FREQUENCY
9 615667-901, . . . . .. TRANSISTOR
t WASEMNICE. . .. .. . . NUT (AP)
28 ATCI#P52400PSPRSP . . . CAPACITOR, FIXED, GLASS DIELECTRIC
2 368766-837, . . . . .. COIL, RADIC FREQUENCY
22 RCROTGIBEIS . . ., . . RESISTOR
23 JANTXINEES . ., . . . SEMIZONZUCTOR DEVICE
22 RIRCIGISIIS . . . . . . RESISTOR
. 2 RCRCTGSIPIS . . . . . . RESISTOR
: 264 JANTXINAASE ., . . . . . STMICCNDUCTOR DEVICE(ALTERNATE PARY)
l 2¢E JANTYINA4%41 L L . SEMITONICCTOP DEVICE(PREFERRED PART)
274 JANTXINGESS |, ., . o SEMICONSUITOR DEVICE(ALYERNZTE PAET), | | A
278 JANTXINA&R4-Y L L . SEMICONDUCTOR DEVICE(PREFERREC PARY), . . 13
26 BCROTGSEIJS . . . . . . RESISTOR
29 WOTLPEI-9. . . . . ..ol
b1 RCRSTGINIS . . . . . . RESISTOR
31 JANTRINTAGR . . . ., . SEMICONDUCYOR DEVICE
32 ®39PP3-P1-23P4. . . . . CAPACITOR
N ChOSBAI&TIR. . . . . .. CAPALITOR
Jaa CKOSBXATIK. . . . . . . CAPAZITOR . . . . . . . .. .. ..... A
348 CKOGEXIRSK. . . . . . CCARATITOR . (L oL L L L 1
] 35 cROSBAIDEK, . . . . . CAPACITOR L
i ) son conimua ion- {FORWARD].
[D FOF COMPOSITL PARTS BREAKDOWN INPUT JWDEX CODE [ ) [ENTER).
. = |
T T :
. 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 (@) 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 inta
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-
trations such as the example in Figure 6-15, it is not feasible
to have the index numbers meet the character size regquirements
normally impocscd, 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. I;;Q

6.2.5 Composite Parts Breakdown (CPB)

- ' y
This format is the working part of a VAMIS-type IPB, and is T?T*
the end result of the selection methods, formats, and pathways -
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described above. Figure 6-16 1llustrates 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 sare CPB woulé result from selection of PN
MBEU1486H5 on the PN index (key code 23 on Figure 6-10). Since
referencc decsignations are not used in this system (normal for

mechanical assemblies), this CrE would have no related RD index.

A 1 1

2-A 95-18-0¢ 698 #S13CE [
¢ IPR BREAKDCKS JLLUSTPATION, FIGURE 18, BACKREST INSTALLATION
L]

i o T0 134%.3°.2-4

1
'

:)ton COMPOSITE PARTS BREAKDOWN: INPLUT IMDEX CODE [ ). [EWTER]

L D . g

R T

Fizure 6-14. Example of VAMIS IPB breakdown illustration :
frame (exploded view of simple mechanical -
assembly) . '
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[ d 1 3
1 ¢ I0 1202-24RC164.7-AA 2).20-90 P56 940914
¢ IPE BRLALDOWN JLLUSTRATION, FIGURE 12(1), WODULAYON CINCUTT CARD ASSY, 1
.
eeee B0V caccea.
URLESS OTmike!SE
CODED, ALl InSLy
NUMBIRS MAY Bf
SELECTED
.1
- - -

{2 SOM COMPDSITE PARTS BREAKDOWN. INPUT INDEX CODE [ )i [EwTER).
. b FOR WEXT SHMELT OF YWis FIGWRE: {FoRwARD ).

ﬁ\h- 'AAJL

T T

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),
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
breakdown 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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Figure 6-16. Example of VAMIS IPB Combosite Parts Breakdown

(CPB) frame (simple mechanical assembly with
exploded view).

When the list of next lower assemblies (NLAs) is short, they
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should be included in the CPB. VWhen the list is lengthy, provide )
an index code for next lower assemblies. Selection of the code T

would go to a new frame containing the full list of NLAs -
indentured under the part of interest with an indexed breakdown Ll
illustration, but without the topdown breakdown or application :f
data. Selection of the index code for one of these NLAs would .
yield a typical CPB. )
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RIS S e e e S




BRI R S S T A A A0 N AN S A T A S e LI S S apel ey e

The topdown breakdown used in a CPB should start no higher than
one level above the reference (@) 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
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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 single
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.
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Figure 6-18. Example of VAMIS 1IPB Composite Parts
Breakdown (CPB) frame (electronic assembly)
with referenced data on next frame.
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Figure 6-19. Example of VAMIS IPB Composite Parts Breakdown
(CPB) supplementary data list frame.

Additional variations of the basic CPBR format are illustrated in
Figures 6-20 and 6-21. Both examples are single-frame CPBs which -

illustrate solutions to problem areas. Figure 6-20 shows the —
value of the usable~on codes and the ability to quickly obtain ';:
related CPBs. Figure 6-21 shows an acceptable approach to if&
providing a CPB for a part which is not illustrated or indexed. . f:f

When new IPB data are being prepared, however, consideration

should be given to indexing all parts, even if they are not

illustrated.
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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 Gf{f
term and the specification requirements which are applicable. e
For purposes of VAMIS-type systems, all function diagrams are ;af—

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 1IPB 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 L
found in technical manuals, have characteristics which are closely O
related to the type of equipment or system which is to be repre- }Ei

sented. As a result, mechanical system function diagrams will be *

-y

different from electronic system diagrams. In addition, the range

3

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
the connection. Although unwieldy, a user can refer to multiple
pages of function diagrams in paper-based systems when items of
interest arce on separate pages. In a computer-based system with
A gingle screen, however, it will be difficult to jump back and
forth between two functicr diagram frames that are supposed to be
continuvous 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.

s cddlicional consideration for formatting of function diagrams

¢ ~he use tou 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
t roubleshooting, or simply for general reference. VAMIS function
dragyrams should be able to support all such uses.

The development of these function diagram format concepts and

quldelines was based on the following premises:

° The user should have maximum flexibility in moving between
one portion of the function diagram pool and any other

related portion.

' Fx»tra 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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e The diagram should be legible and useful at the time of AR
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 opefable 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- s
text reference) and the complexity of the diagram. In the ideal ;;ii
case, the technician may be able to go directly from an options o
list to a usable simple function diagram. 1In 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.
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Zj The same access constraints apply to the user reguest mode, with

= the added constraint that the shortest access path is heavily

! dependent on what the technician already knows about what is

- needed, and how many other function diagrams satisfy the same

y function diagram identification criteria. For example, if a

- technician in the user request mode calls for a diagram with a

I 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. 1In such cases the system goes to a

E 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.

i 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

Y A KR
L UL A . .

organization. Note that, within groups, unless there is a
logical order of presentation, listings should be in alphabetic

.". .".

>

or numeric seguence to assist in scanning the list. If the TO

.
s s be

- data base will also contain wiring diagrams (WD), a short 1list
could be included as a group here, or a selectable cross-

NN & N

- 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.

discussed later in this section are based on definition of three

tvpes of diagrams, where size and complexity are the differ-

entiating factors. The three types are:

a. Simple Diagram (Type 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 diagram.
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b. Medium Complexity Diagram (Type 2). The diagram can be

presented complete in one frame with all graphics and
identification labels for major elements satisfying the
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.

¢. 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 reguire .1anipulation 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 1t becomes subject to being panned or zoomed out of the

6-—34

o
DA
CH
;n:..fcl
;x?

(S AL

i't'.-'
gt
(o)

2

i

LR
o !
"

U

L )
lAl

0y 4y 8 4,
o
[

A

DN

.-
I"‘.‘

's 89 2,
LJ

oo
a8,
LA




-

o
-
v

.
.
‘.
..
' -
- .
v

-.g“. ~
Ve

.

AR AL AR AR I T S A e O S A o Sroe = A N g S

vicewable area. With i1llustration space severely limited,
there will be a temptation to make use of this display area
for the diagram itself. However, many diagrams are so
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
reccmmended for this purpose. A slave windowing approach
should 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.

£.3.3.4 Use of Prompts and Advisories. The guidance which

applies to other types of VAMIS formats is equally applicable to
the 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.

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
materials. This could include a sectional title frame, as was

used in the IPB (Figure 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
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Figure 6-24. Example of VAMIS function diagrams
introductory materials.
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and uncxpected characteristics of the diagrams should be

cxplainoed for the user. The use of key codes within the text

enables the user to efficiently access a particular frame as an b

exarple te clarify the text discussions. The description makes .k3
ne rmentoon of the placerment or use of key codes or other standard ;ﬁ;
V215 attributes since they are not unique to the function iiﬁ
diagrams. Mention 1s made, however, of the two different types ;L'

of prezentation of highly comnlex schematics since this is not
routinely available in the VAMIS approach to technical information SO
wresentation.

t.3.5 CSimple Function Diagrams (Type 1)

i3e 1V function diagrams are those which can be structured and
prevared te pe completely visible and meet all Level 3 legibility
Cr-teria upon initial screen display. An example of a Type 1
dilacraen 1s Jdepicted in Figure 6-25. The user can, if desired,
further increase magnification with the zoom feature and move the
Jdlacram around on the screcen for use at a more distant work
locetion. In addition, the example shows how directly related

‘iragrams are noted and key-coded for direct access rather than

reguliring use of an options list or other menu approach.

6.6 Medium Complexity Function Diagrams (Type 2)

.-

Jype 2 function diagrams are those which are too lengthy or
cuinyiex to qualify as Type 1 diagrams, but which can be
structurced and prepared so that the total diagram is visible and
the major elcements meet Level 3 legibility criteria at the time
or initial presentation. An example of a Type 2 diagram at the
time of initial presentation is shown in Figure 6-26. Major

function titles and locator legends are sized for initial

legibility, and the technician is prompted to use the screen

controls to further 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.
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 6-27. Example of VAMIS function diagram, Type 2
(moderately complex schematic, following
user screen control actions).

E: A different approach is presented in Figure 6-28. In this
- example, the block diagram serves the dual purpose of providing -

) a functional overview of the system (its primary role), as well ff?
' as a means of selecting an individual functional diagram. In ;Ej
) its primary role it is a Type 2 diagram. 1In its other role it ii
) serves as an orientation diagram (discussed in subparagraph 6.7.3.1, ) {*
- below), so that if the user needs more functional detail than is ??T
- available on the block diagram, the individual functional dia iram o
: can be selected. N

;o
—
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Figure 6-28. Example of VAMIS function diagram, Type 2
(block diagram).

6.3.7 High Complexity Function Diagrams (Type 3)

Type 3 function diagrams are those that are too lengthy or too W
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
rresentation on VAMIS will involve three diagram subtypes: -
orientation diagrams, subfunction diagrams, and main diagrams.
Fach 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
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Figure 6-29. Example of VAMIS function diaaram, Type 3
(orientation diagram for complex schematics;
Example 1).
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orlentation diagram based on a hard copy schematic consisting of

two foldout sheets, which if connected would measure approximately

R 2 20y

1! by 44 inches. All detail is eliminated, but all functional

f entities are represented in the approximate same relationship as

N in 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

diagram of interest (sce subparagraph 6.3.7.2) or the equivalent

D gin o e s

detailed section of the main diagram (see subparagraph 6.3.7%.3).

3 Since the orientation diagram is structurally complete and
f‘ legible at initial display, it is technically a Type 1 diagram.
= However, since it has insufficient functional detail to be used

as a function diagram, and is a necessary step in the process to

- obtain that detail, it is classified as a Type 3 diagram.

. Fisure 6-30 illustrates an alternate method of presenting an

oricntation diagram. This approach may be useful when the

- prhysical 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

2' all detail included. Input of coordinate locations for this

ﬁ' purpose was not used in the first orientation diagram example

since it did not have the same physical layout as the main

S diagram that 1t 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 subfunction 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

E between any two subfunctions that are functionally related.

Figure 6-31 shows an example of a basic subfunction diagram, a

LRI

discrete portion of a complex functional diagram. This is the
display that would result if the user selected key code [4] in
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A Figure 6-31. Example of VAMIS function diagram, Type 3
- (subfunction diagram for high complexity
: 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
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
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Figure 6-32. Example of VAMIS function diagram, Type 3
{high complexity; subfunction interface
diagram).
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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
l between any two subfunctions of the same function, including any
. relevant characteristics (e.g., test points), without the
' imposition of irrelevant detail. 1In addition, the SID allows
the user to trace from one subfunction to another, through a
I complete, complex function diagram if necessary. Selection of
key codes [A] or [B] on this SID example would obtain the sub- o
function diagrams illustrzted in Figures 6-31 and 6-33, N

respectively.
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{subfunction diagram for high complexity
- schematic, Example 2). '
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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).

Lisplaying notes which may be on the main diagram reguires
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
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in the corner of the frame when requested by the user. While
the note window is being displayed, the prompt would change to:

[:> FOR EXPLANATION OF DIAGRAM NOTES: INPUT NOTE NUMBER [ ]:
[ENTER] .

[:> TO ERASE NOTE WINDOW: INPUT SAME NOTE NUMBER | J];
[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
approach to Type 3 function diagrams. This example illustrates
the display of a portion of a complex function diagram that
might result from selection of coordinates [Cl0] 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. 1In
the example shown here, character size and style of the
‘f 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" pattecrns uced 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. =
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 e

(high complexity; section of main diagram; -
Example 2).

6.4 OTHER PROCEDURAL SUPPORT POOL DATA o

£.4.1 1Introduction o
- Procedural support pool data encompass the types of data which a
f- technician may want to have available either as a supplement to
i. or, 1n the case of experienced technicians, as a substitute for )
i thy jprocestral track data. Two major types of procedural :
surort ;ccl date 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

VAMIS-type system. These types include:
° Access and locator diagrams
° 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. 1In 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
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
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, sincc 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

section, or by preparing the information to Level 5 criteria.

MV R I

6.4.2 DBAccess and Lecator Liagrams

Access and locator dlagrams (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,
f hide it, or are hidden by it. Although not as detailed as
o breakdown illustrations, access and locator diagrams are also
useful in determining the seguence 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
causing too much congestion on the ALD frame, a particular ALD
should be complete in the fewest number of frames. When more
than one frame 1s needed, a messane 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
scries will be displayed first. The user can move between the
frames using the [FORWARD] and [REVERSE}] keys on the control
unit. Character 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
using callouts reguires additional visual search. Callouts may
be usced if they would reduce overall diagram complexity, but the

referenced legends 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).

illustrated part, as shown in Figure 6-38. When ALDs use an
inset for cross-referencing component names to the illustrated
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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Figure 6-37.
(ALD) (second frame of two-frame AID).

6.4.3 Test Setup Instructions

This type of data can cover a wide range of formats, from
procedural text to illustrations, depending on the equipment to

be tested and the means for testing.

should normally be integrated in Track 3 procedures, where

applicable, and possibly in Track 2 procedures.

preparation of integrated instructions should follow the

guidelines for the associated maintenance track.

1

Example of VAMIS access and locator diagram

Test setup instructions

Consequently,

Test setup
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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
if
Track 3 procedures include test setup instructions, but Track 2

integrated with their maintenance procedures. For example,
and Track 1 procedures do not, then test setup instructions in
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
lists for Track 2 and Track 1 would include the test setup

instruction entry, but the Track 3 options list would not.

. 1 1

"( ® T0 1C-141A-2-A8 6L 37724k Y-

73-18-98

RN

PLLG
L CRELE [LAws

ACCESS 8 LOCATOP DIAGRAM, FUEL SHUTOFF ACTUATOR.
1 ELECTRICAL CONNECTOR 11 CABLE CLAPF, SMALL
7 BONDING Jo#iiR 12 CABLE CLAmP, LARGE
3 ERAZAET BOLT, LOWER 13 LEVER, FUEL CONTROL
4 BRACKET 18 ATTACHING BOLT, LDWER
§ COYTER PIM 15 ACTUATOR ROD
& LOCKkN ° 16 JAamnT
T BEEcaft mD.Y, PP(E 17 SCREW, CLECTRICAL CONNECTOR
[ [ D FUEL SPHUTOFF
9
4

.ge
~
— oL \\\" ! 2 -
e //sv\§-‘ )
.2' 13t ’
ha gl 1Y
ey \ IPALES e1pe
\ - / I
Xy 4
\,\\
. X
J :%’"i
‘\ . o
.y7e o120
[N FCE RETURM YO YOUS PROTEDURE. [RITURN] L
| T Al

Figure 6-38. Example of VAMIS access and locator diagram

(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
placement of test setup instructions, preference is to include
test setup instructions with the maintenance track procedures.
If the test setup is unique to a particular test, it should be
integrated 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
{(¢.g., switch settings). Operating instructions for standarad

and special test equipment are generally not incliuded in test
setun 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 e

Test specifications are generally of two types: (1) test specifi- o
cation tables that list quantitative values and tolerances, if }i?
applicable, which are acceptable for each listed test condition, B
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 according

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 S
provide a consolidated listing of test specifications for use by

. . . . RS
technicians who are troubleshooting from schematic diagrams or REREN
<
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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.
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Figure €-2%. Example of VAMIS test specifications table
in procedural support pool data.
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SECTION 7.0
. GUIDELINES FOR MAINTENANCE PROCEDURE FORMATS

A 7.1 GENERAL CONSIDERATIONS

e Maintenance procedures in VAMIS are prepared at three levels

i 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

l this definition:

Inspection

Cleaning

Disassembly or removal

Assembly or installation

Lubrication

Alignment, adjustment, and calibration

Pre-operational check

$ .9
e o0 06 0 0 0 ¢

Pepair.

;Q Each set of maintenance procedures will include the input
o conditions for performing the selected tasks, the procedures
ii to be accomplished, and provisions for follow-on activities
o 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.le for criteria which define

;, each track.) Baseline requirements for maintenance procedure

T formats (discussed and illustrated in Subsection 2.2) start with
;‘ the Job Guide format, from specifications MIL-M-38800A and MIL-M-
i} 83495, and are dependent on the dual-level, or "hybrid," format
v specified in MIL-M-38800A. Performance of a task analysis

2; ) according to the modified methodology (Ref. 7) defined during

:} this project is recommended. That methodology is based on

55 tailoring the maintenance task identification and analysis
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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). 1In 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
actually needs, and using the system's accessing and prompting
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.ion 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 ©f 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
tyre 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 the
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.

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
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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.
l This will permit the user, for example, to obtain only those
supplies needed for 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
l 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.
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¢ C-141A ENGINE FUEL SYSTEM MAINTENANCE

¢ TASK 4-3: FUEL PUNP FILTER ELEMENT REMOVAL £ INSTALLATION. 1
t # INPUT CONDITIONS: REMOVE INSTALL

o APPLICABLE SERIAL NUMBERS....ALL

¢ @ PERSONUEL REQUIRED...uvuverevneeneons oo 2

' - SPECIALIST WILL BE REAUIRED T0 MOTOR

#  AFFECTED ENGINE UPON REQUEST DURING FUEL

#  SYSTEM ACTIVATION & CHECKOUT.
i o SUPPLIES:

’ - ONE SALLON PLASTIC CONTAINER........... 1 -

# - PETBOLATUM GREASE, VV-P-236........... - J

’ - 0-RING PACKING, MSO@21-135......00uuun. - J

-{ ¢ - VIPING CLOTH OR TOUELS (WIPES)......... v J [

N o SPECIAL TOOLS AND TEST ENUIPMENT:
i ’ - MAINTENANCE STAND, TYPE B-4A (ALT:B-1A) 1 1 .

¢ - TORQUE WRENCH, 5@@ INCH-POUNDS(CALIBRATED)- 1 =
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[ INPUT CONDITIONS CONTINUED: [FORWARD). 3
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; Figure 7-1. Example of VAMIS maintenance task input s
" conditions frame (all tracks). T
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The next IC frame to appear in response to following the frame
prompt should be the eguipment conditions to be satisfied before

initiating maintenance. Depending on the nature of the equipment

Y.y T

conditions, this could be accomplished on another common IC B
"

frame or may requlre separate frames for each track. Figure 7-2 e

illustrates such a frame that is common to two of the tracks é}‘

{Track 2 and 3).

. ey
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" '(’; TO 1C-141A-2-AA 73-19-89 5J6 P3598D 44‘\\’
Ii # 4-3: INPUT CONDITIONS, CONTINUED. 3 .
t- e EQUIPMENT CONDITIONS:
g sttt ettt sdaritrttetttis WARNING +4++4+dd4tdtttttttttttdtetst
g THE FOLLOWING EQUIPMENT CONDITIONS MUST BE MET BEFORE
vl DOING THE TASK YOU HAVE SELECTED.
i'. P S R e R e a e R R R R R R X S LS LS R LA i
. - HAS FUEL FROM TANKS BEEN SHUT OFF FCR APPLICABLE ENGINE
. AS SHOWN BY:
- T, 2 FIRT EMIRGENCY HANDLE *1% PULLED AND TAGGED?
: # ) - ENGINE FIRE EXTINGUISHER CIRCUIT BREAKER *2* OPEN AND
g ’ TAGGED?
a . >oooo“ :
- )eeee
.f-- - - -.l
l *2* TYPICAL
- .‘:1
- S
» » ) APL BCTH CONLITIONS VERIFIED? INPUT [YES) OR [NOD [ J; i ‘
. ¢ [en-eP]. —
- - 1_-_-_'_::
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I'terure 7-2.  Exarple of VAMIS maintenance task input

cenditions continuation frame (Tracks 2 and

»
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i 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 enocugh 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).
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4-3: INPUT CONDITIONS, CONYINUED. 3
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e EGQUIPMENT CONDITIONS:

+tttrd bt bttt tbte ittt tert WARNING 4444444444444 3334334444444
THE FOLLOWING EQUIPMENT CONDITIONS MUST BE MET BEFORE e
DOING THE TASK YOU HAVE SELECTED.

B R R R R e R S L) R

¢ LEFT-HAND AFT COWL DOOR OPENED PER TASK NUMBER 1-4?
# FUEL FROM TANKS SHUT OFF AND DEICER FILTER DRAINED PER
TASK NUMBER 1-47

- “v

— -

-
T ¢+ APt BOTH CONDITIONS VERIFIED? INPUT [YES] OR [NO] [ 1;

’ [ENTER]. b
—-t - .
~T T - A
Figure 7-3. Example of VAMIS maintenance task input ?i
conditions continuation frame (Track 1l). S
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® SUMMARY OF PROCEDURE:
- ENSURE APPLICABLE EQUIPMENT IS IN THE CORRECT CONDITION
FOR MAINTENANCE.
REMOVE FILTER ELEMENY 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.

— .® THIS PROCEDURE SHOULD BE PERFORMED USING THE SPECIFIC o
PROCEDURES WHICH FOLLOMW.

-
) FOR NEXT FRAME: [FORWARD).
+ C)FOR INSTALLATION PROCEDURES ONLY: [NEXT SEQUENCE].

L D,

Figure 7-4. Example of VAMIS maintenance task input
conditions summary frame (Tracks 2 and 3).
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¢ 4-3: INPUT CONDITIONS, CONTINUED 4 :'Hd:
' Ry
AN
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CaCHA

e SUMMARY OF PROCEDURE: PN

- ENSURE APPLICABLE EQUIPMENT IS IN THE CORRECT CONDITION i i
FOR MAINTENANCE. b A
REMOVE FILTER ELEMENT FROM THE FUEL PUMP. ‘}H;"
DISASSEMBLE FUEL PUMP FILTER ELEMENT. ‘u“:f

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.

E} IF YOU NEED MORE INFORMATION: [LIST OPTIONS].
-1¥ J
=T L !

Figure 7-5. Example of VAMIS 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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e., a statement of what the subtask consists of and indentured

1

below it, the step-by-step instructions for accomplishment. Each
component or part mentioned in the text is keyed to a detailed
illustration.

('

.

T+ 10 1C-141A-2-AA
4-3: REMOVE FUEL PUMP FILTER ELEMENT

4 A,.REMOVE FILTER ASSEMBLY FROM FUEL PUMP:
1. POSITION CONTAINER BELOW FILTER *1* TO CATCH DRAINAGE.

.......

...............................

2. CUT SAFETY WIRE AND REMOVE 2 BOLTS #2* AND WASHERS.
3. WITHDRAW FILTER ASSEMBLY *1* FROM CAVITY IN FUEL PuMP

D NEXT FRAME: [FORWARD].

73-19-9p 306 P3487F [
g

............................

2% TYPICAL
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Figyure 7-6.
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Example of VAMIS maintenance procedurc framc
(Track 3).
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. 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

S 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 E
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. 1In

many cases, as in the Figure 7-6 example, the illustration will i;;~
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
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 ﬁ?:
the part are to be provided on request, the callout should be j;:@
coded as selectable (e.g., [ ]) and the prompt or a note should o
inform the user of what will be obtained by the selection.
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7.4 TRACK 2 MAINTENANCE PROCEDURES

Y

.

RS

Procedures for conduct of maintenance by the technicians at the

N

0

middle level of skill and experience will eliminate much, but not

£ q

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 l;-
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. v

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. 1If the filter element (or a replacement) is to .i:ﬂ
be installed, installation procedures will be provided without a fﬂgz
break in continuity when the technician answers "YES." 1If the ﬁ:b

D

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.
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This might include ensuring that the cover is secure and that a {;ii
tag-out flag is attached. At the conclusion of the procedure or o
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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T0 1C-141A-2-AA 73-10-90
4-3: REMOVE FUEL PUMP FILTER ELEMENT

A. REMOVE FILTER ASSEMBLY *1* FROM FUEL PUMP CAVITY #2+,

......................................................

# B. DISASSEMBLE ELEMENT *3* FROM COVER *4+,

LI I I I I L IO I R R I IO I IO OB I I I IO CAUTION L0 O I I I I I I I I IO I OO I B N BB B

COVER FUEL PUMP OPENING *2* WITH COVER *4*,

[ 20 0 2 S A I I OO TN AN T O TN DO I TN D T N T NN NN IR IO I LB I IR OB N N I I N D IO B A AR L IR O ]

TYPICAL

w7 Te, 2 PLACES

E} REMOVE AND INSPECT CONTINUED: [FORWARD].

\—

206G #3521C ¥
5

A/L

Figure 7-7.

I T 1

Example of VAMIS maintenance procedure frame
(Track 2).
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4-3: REMOVE FUEL PUMP FILTER ELEMENT, CONTINUED. 6

- --:f\\

C. INSPECT ELEMENT *1* FOR CONTAMINATION & CLEAN IF NEEDED.

L0 0 I 2 B I I I R R I I I DT O BN BN CAUT ON LI I LI B I I I L U T B RO B

INVESTIGATE CAUSE OF METAL OR RUBBER PARTICLES; FUEL SYSTEM
MAY BE DAMAGED.

EMD OF REMOVE AKND IMSPECT,
] :?:) ARE YOU GOING TO INSTALL A FILTER ELEMENT NOW?

i]t

i
(==

>

¢ @ 11neut [YESY OR [N0J:T  J: [ENTER].

L <4)_

| LD L

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
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
;i 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 ! MAINTENANCE PROCEDURES

Experienced and highly skilled technicians need a minimum of ;?T%
procedural guidance for the conduct of routine maintenance tasks. :E::
In VAMIS 1t is planned that the Summary of Procedures (which is é?i:
the last frame of the input conditions in each track) will, in aﬁﬁr

effect, comprise the Track 1 procedure (see Figure 7-5). In some
circumstances, however, it may be necessary to provide additional fiFH
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

include any applicable warnings, cautions, specifications, and

diagrams 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

°® Fault isolation.

Each set of troubleshooting procedures will include the inrut
conditicns 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
for VAMIS troubleshooting procedures, originate in specification
MIL-M-38800A, supplemented by the formatting and preparation
aguidance in AFHRL TR-79-49 (Ref. 2). A troubleshooting task
analysis should be performed prior to data preparation. The
melified 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
T#-79-50 (Ref, 5) and -80-21 (Ref. 6) for greater compatibility
with a computer-based, three-track presentation system.

Troubleshooting data are procedural, or track, information and

are subject to the level 5 viewing distance requirements. This
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. applies to text, illustrations, and prompts, and should be f;ﬂ.
> achieved when the frame first appears on the display screen. .

The frame code "F1" is used on all frames of troubleshooting

N

= task information.

."\..

kﬁ As explained in Subsection 2.3, LTTAs have two parts. The first
<+

l. part, termed checkout, is aimed at determining whether a fault

A exists and, if so, the part of the system which is involved.
Checkout procedures are a linear series of checks for identifying
K a fault. Checkout ends, temporarily, when a fault is identified.
ia If, for a given system, there is only one possible cause for the
5 identified fault, then fault isolation has been accomplished

;i 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.

o 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

s always two, but not more than two, possible next steps until the
}f 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

VAM1IS troubleshooting procedures will use the same input

conditions (IC) format described for maintenance procedures in

Subsection 7.2. There ave, 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

aprly 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 the cquipment system is using fault code reporting (sce :gi;
Subsection 8.6), the fault codes which are applicable should s
be listed as a category of input conditions for the checkout r:rg
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,
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step-by-step level as Track 3 maintenance procedures. Very
specific and detailed illustrations are always provided, fully —te
. 1
integrated with the procedural text. This level of detail in T
LTTAs, and the resulting format characteristics, is termed ;kyﬁ
enriched LTTA. The two parts are enriched checkout procedures ?ﬁ&%
and enriched logic trees. ﬁ?j
v 4
8.3.1 Enriched Checkout Procedures jff{
Figure 8-1(a) illustrates an example of an enriched checkout SN
procedure frame for use in Track 3 troubleshooting. The approach gwif
and format are the same as Track 3 maintenance procedure formats fwi%

(see Subsection 7.3) in the use of dual~level subtask statements ﬂif}
followed by step-by-step instructions for subtask performance. i?fﬁ
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. gf,J
The prompt at the bottom of the frame uses the same symbol, S

[:> . as marks the question, and the technician can go no ;E -
further until the gquestion is answered. -ﬁ{f

When the user enters the observed status of the equipment as a e
result of performing the steps and answering the question, the Ej;*
VAMIS system provides feedback in the prompt area to aid the jgﬁﬁ
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,
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/ LSeries 10/6/50 N )
T + 710 10p3-A50-99-2-A4 26-22-p3 3F1 p7254C [

# CHECKOUT 3-1: B, MANUAL GROUND SPEED SLEW CHECK 2

¢ 1. CHECK “EMORY LANP:

# A. SET POWER SHITCH *1* T0 SLEV,

# B. SET TERRAIN SWITCH =2+ TO LAND,

¢ 75 DOLS MENCRY LAMP *3* LIGHT AND PEMAIN LIT?

B -
. lw .3
\ |/
’ ol INCH LEFY LAMTY
e O O e~ 6\
S W ;;;“ OF (uw'u.mcuv Loﬂ‘m ]
a ¢ InNPUT CITHER [YES] OR [NOJ: | ): [ENTER].
b. INPUT EITHER [YES] OR [NOJ: [YES];[ENTER].
. MEMGRY LAMP 1S OKAY. CHECK LEFT SLEW: [FORWARD].

o \
J T '
a8
8
- ¢ INPUT EITHER [YES] OR [NOJ: [NOJ: [ENTER].
- ) MEMORY CIRCUIT FAULT. FOR LT 3-2: [FORWARD].
. \
» T T T

Figure 8~1. Track 3 troubleshooting--example
checkout frame.
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respectively. In both cases, only the contents of the 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 1s to be performed next. Since system logic assumes a
YES answer 1is 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 i3 seeing only very small "chunks" of the overall
procedure on any one frame, the context and flow would not be

apparcnt 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 12P5-CHA95-2-AA 29-21-83 3F1 1131C
¥ LT 19-1: HYDRAULIC BLOWER DOES MOT SPIN WHEN TURNED ON. 4

3. CHECK MOTGR T0 BLOWER SHAFT:
8. PLACE MECHANIC'S STETHESCOPE OM OUTLET PORT *5* OF
MOTOR 2+,
E. SET MOTOR SHITCH *1* 10 ON.
; C. LISTEN FOf. A COMGINATION RUMBLING AND YHINING NCISE OF
: TURNING NOTOR,
* l[& IS THE MOTOR QUIET?

LS. A4t 4 1 _ S, s

' ']t
NYDRAULK BLOW:R MOTOK
o) 3. |
{ ©e ¥ 00]
- ¢ D INPUT EITHER [YES] OR [NO): [ J; [ENTER]. B
i i
5 A y,
1B T T

i 1 UT EITHER [YES]) OR [NOJ: [YES]): [ENTER].

% TN QUIET MOTOR MEANS SPLINE SHAFT IS OKAY: [FORWARD].

\

SHAFY WITH 36 7-5, FOR PROCEDURE: [FORWARDJ.

. J
c. . Imeet £1THER [YES] 08 [ND]: [MOJ; [ENTER].
g a O NOISY M0TO' MEANS SPLINE SHAFT 1S BAD. REPLACE SPLINE
. §
\

i T T
) . .
. Figure 8-2. Track 3 troubleshooting--example of enriched
- logic trec frame.
) 8-7
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technician apprised of the meaning of results of the checks
(Figures 8-2(b) and B-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. 1In 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
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
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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

oy

look for. Following the prompt will access a lower-level

(il

PLE

checkout procedure or the appropriate logic tree. Feedback

Ol
2t

messages are not used as a means of providing enrichment and

£,
P

continuity as in Track 3.

i 1 1
! 'ﬁ 70 12P5-CHAY5-2-AA 29-21-93 3F1 P11328 u
# LT 1p-1: HYDRAULIC BLOWER DOES NOT SPIN WHEN TURNED ON. 5

4434t st bt itttrtsttttrtes WARNING 4444t ttttdttttttrttsdtsitt
MAKE CCPTAIN ELECTRIC AND HYDRAULIC POWER IS OFF. A POWERED

FAN THAT BREAKS FREE WILL CUT OR REMOVE FINGERS.
R R T T e R R SRR L

4. CHLCK BLOWER *3* FREEDOM YO TURN:
- A. SHUT DOwWN ELECTRIC AND HYDRAULIC POWER.
- B. REMOVE FOUR BOLTS *8* HOLDING BLOWER HOUSING =6*
. TO MOTOR *2+.

. ’

. . (D FOR CONTINUATION OF THIS STEP: [FORWARD]. B S
- - 4_,/—

- T T T

Figure 8-3. Track 3 troubleshooting--example of enriched

logic tree frame, next frame presentation after
entering NO input.
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- T # 710 12pPs-cHa95-2-AA 29-21-93 3F1 p11338 B

# LT 1P-1: HYDRAULIC BLOWER DOES NOT SPIN WHEN TURNED ON. 6 e
3
! 4444444444444 44444444444+ WARNING ¢+t 4+ 44444444 bttt bt }ﬂpﬁ
MAKE CERTAIN ELECTRIC AND HYDRAULIC POWER IS OFF. A POWERED :2{?
FAN THAT BREAKS FREE WILL CUT OR REMOVE FINGERS. 2}1}
L R R R AL
' AR5
_— e e e e e e e e m— - e — —_——— v‘.:;f':l
4, CHECK BLOWER *3* FREEDOM TO TURN (CONTINUED): [0
D. REMOVE TWO SCREWS *9* FROM ACCESS PANEL *7+, .
= E. OPEN BLOWER ACCESS PANEL *7+, SDUE
4t F. REACH IN AND GRASP FAN BLADES *3* AND TRY TO TURN
- BLOWER IN EITHER DIRECTION.
- DID BLOWER TURN FREELY?

-~
.

Lo
0

[

)

A 1 8

# [3) INPUT EITHER [YES] OR [N0J; [ J: [ENTER].

'L : JL

T T T

. 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 .
o Track 3 (see Figure 8-1) clearly shows the differences in level R
, of detail, as well as the common approach except with regard to G
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).
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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.
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T + 710 10p3-859-99-2-8A 26-22-93 2F1 p23e98 B £
2

CHECKQUT 3-1: B. MANUAL GROUND SPEED SLEW CHECK.

v
)

'y
-

¥. CHECK !MEMORY LANP: 1F NO

- SET PUWER SWITCH TO SLEY AND TERRAIN SWITCH [ 3
T0 LAKD.

L EDDOES MEMORY LAMP LIGHT &ND REMAIN LIT?2............ A

4 2. CHECK LEFT SLEW:
# - HOLD DR SWITCH TO LEFT FOR 25 TO 35 SECONDS, THEN ,
¢ SWITCH TO CENTER.
N E}Do THESE FOUR ACTIONS OCCUR TOGETHER?
¢ MEMORY LAMP OFF (NOT LIGHTED)........ eeeeaan ..
’ MEMORY FLAG OFF (NOT VISIBLE)....... ecenearens
¢ . ANTENNA ROTATES CCW SMOOTHLY AND

THLM STOPS SMOOTHLY civvnueoenrocennasaasnnensana
4. DRIFT ANGLE POTHTER FOLLOWS ANTENNA............

uro—-
mo [ Res)

# 3, CHECX RIGHT SLEW:

. - HOLD DR SWITCH TO RISHT FOR 25 TO 35 SECONDS, THEN

4 WITCH "0 CENTER.

¥ E§30 THESE FOUR ACTIONS CCCUR TOGETHER?

¥ 1, MEMORY LAMP OFF (NOT LIGHTED)...eeeenieneennans F

¥ 2. MEMORY FLAG OFF {(NOT VISIDLE)..euoeeenensnnnnns G

+ 3. AMTINNA ROTATLS CH SMODTHLY AND

¢ THEN STOPS SMOOTHLY . uveerevereenannsaenas eeeen
4, DRIFT ANGLE PODINTER FOLLOUS "ARTENNA. ...... e

X

# G} INPUT KEY CODE FOR ANY NO ANSWER: [ 1; [ENTER].
J ALL CHECKS CKAY? [FORWARD]. L

\ —

| T

Figure 8-5. Track 2 troubleshooting--example of checkout
frame.
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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.

1 |
1 # 710 12ps-cH495-2-AA 29-21-93 2F1 P'437F
# LT 10-1: HYDRAULIC BLOWER DOES NOT SPIN WHEN TURNED ON. 2
#
# | 1. DOES AUX HYD PRESS GAGEAI————W NO KEY
¥ READ 2580 PSI DR MORF? | L [ ]
# YES §. WILL TROOP ALARM YES? A
' SYITCH RING ALARN? NO? B
4444ttt btt 444244444+ WARNING 44444444444ttt t+44% sttt at4e
A HOT MYDRAULIC HOSE CAN CAUSE SERIOUS BURNS. WEAR
GLOVES OR COVER HOSE WITH A THICK CLOTH.
LR R AL RS AR AR R R A L R R L Y Y R Ry R R XSS S R
# [ 2. CAN SURGE BE FELT IN HYDPAULIC HOSE WHEN
g « RI DWFR SWITEH TS THRNFD N% THEN OFF? NO? C
YES
# [ 3. 1S MOTOR QUIET EVEN WHEN MOTOR SWITCH IS ON? > No? D
' YES ﬂ
444444444444 44444444404 WARNING 4444444444444 4444444444444+
MAKE CERTAIN HYDRAULIC POWER IS OFF.
#4#+#+4mﬁﬁ444#44*4‘####4#'5#####**‘***+"+§§§+§‘§+4# ++t 4+ttt
# [ 4. CAN BLOWER BLADES BE TURNED BY HAND? i> ves? £
1 # [ INPUT APPROPRIATE KEY CODES FOR ANSWERS:[ J;[ENTER].
—

\_

w,

R L

Figure 8-6.

tree 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 messace 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 1 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 Zgack 1 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
cnown 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,
what the correct status or indication should be. For any observed
ot t-normal indicatlion, the technician can access the appropriate
lower-level checkout frame or logic checklist with input of a key
code. No feedback is provided for identifying faulty items or

di1sclosing the procedure that will be accessed.
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1 ] 1
_r’:' 70 5N1-3-8-2-AA 34-60-99 1F1 p18428 3
# CHECKOUT 3-1: A. POMER TURN-ON AND DISTRIBUTION. 2
[
# CHECK COMPONENT NORMAL STATUS/
vy [ 1] INDICATION
# 1 AIR NAVIG MULTIPLE INDICATOR FLAG........ VISIBLE
# 2 OFF/MAN/AUTO SWITCH......... e AN
# 3 AIR NAVIG MULTIPLE INDICATOR FLAG........ NOT VISIBLE
# & NAVIG COMPUTER BLOMWER...vnvunnensnrnnnns OPERATING
# 5 TEST HARNESS, 115V AC SHITCH.umvmvvnonin. OFF
¥
# 6 CONTROL INDICATOR OFF INDICATOR.......... LIGHTED
# 7 TEST HARNESS, 115V AC SWITCH....... e N
# B TEST HARNESS. TEST POINT B12{HOT}........ 26 VAC
# 3 TEST HARNESS. TEST POINT E6(RETURN)...... (6 VAC
# 10 TEST HARNESS. HEADING TRACK READOUT
i BETWEEN TEST POINTS DE AND D7............ PRECISE NULL "

¢ 5 FOR FI DATA: INPUT FATLED CHECK NUMBER [ J; [ENTLR].
k D FOR CONTINUATION OF BEMCH CHECK: [FORWARD].

Figure 8-7. Track 1 troubleshooting--example of bench
checkout frame.

| 1 1

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. Branching

sequences are reflected by indentured steps.

8-14
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1 A -

‘ﬁ TO 12PS-CHA95-2-AA 29-21-93 1F1 p2467¢C B

# LT 1P-1: HYDRAULIC BLOWLK DOES NOT SPIN UHEN TURNED ON. 2

# CHICK PROBABLE FAULT IF:
4 YES KO

# 1. AUX HYDRAULIC PPESS(258@ PS1) - -

L - IF LISS: TROOP ALAR*™ RINGS CIRCUIT AUX DC PHR
¥ BREAKEFR

¥ 44ttt et 4 444441444+ HARNING 4444444444444+ 44+44444+44+

# A HOT HYDRAULIC HOSE CAN CAUSE SERIOQUS BURNS
P S R R R T T G e P ey

# 2. HYDRAULIC SURGE - SOLENOID
+ CONT VLV
4 # 3. MUTOR QUIET - SPLINE SHAFT [

§ bt bbbt bbbttt bttt WARNING 4444444444444+ 444443444444
[ MAKE CERTAIN HYDRAULIC POUER IS OFF
R R R

£ 4, BLOWER TURNS BY HAND MOTOPR BLOLER

- -
# (> FOR FOLLOW-ON DATA:[LIST OPTIONS]. r
RN - 1l

Figqure 8-8. Track 1 troubleshooting--example of
troubleshooting data chart frame.

A feature of the logic checklist not found in the more detailed
louic trees is pre-identification of faults resulting from the
associated s nptom. While this characteristic is somewhat
similar to the symptom-cause tables in some conventional TOs
and the troublesncoting data charts described in MIL-M-38800A,
the seqguencing of symptom checks according to the logic tree
places this format in the LTTA famil -.
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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/A1B1Z") 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.
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SECTION 9.0
INSTRUCTIONS FOR USING VAMIS

9.1 INTKODUCTION

A VAMIS-type system, like any other system or major eguipment
item in the USAF inventory, 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

scveral 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.
Explanation of the use of frame prompts, feedback, and advisory
messages 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 eguipment

configuration 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 RIS
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

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

: e 4"-"-‘.:

was depicted in Figure 4-2, provides a means for any user (and
especially "unauthorized" users) to obtain the users' guide. 1In
«ddition, although not shown in the access paths illustrated in
Figure 4-1, if the users' guide becomes a Technical Order in its

own right, it would be listed in the master TOC, or list of TOs.
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and could be accessed from that listing (see Figure 4-3). The -7
third method of accessing the users' guide, and the one which
is most important to gqualified users, is from any options list

in any of the TOs that are part of the data base. An example of -
an options list, with the users' guide as one of the available

options, was presentad in Fioure 4-9. -

Proure 9-1 1dlustrates the relatinonsnulp beotween the contents of
the users' guide for VAMIS and the other materials in the data
LLase. Note that the system title frame and the master TOC are

part of the users' guide, since they provide user guidance for -

o

accessing the system and its contents. Accordingly, these
frames carry "AA"™ frame codes. Opticns lists that are related
t~ specific system TOs, on the other hand, are not part of the

users' guide even thouyh they provide guidance to the user. The

sveterm title frame and the master TOC are the only users' guide o
‘rames that the indiwvidual technician will see on a routine

basis.

3.4 USERS' GUIDE CONTENTS =

As with most other TOs in the VAMIS data base, the users' guide

wil!l contain both procedural and non-procedural information.

ilowever, since the users' guide forms a part of the pool data -

tcr other TOs in the data base, all materials in the gquide
should be considered as pool. This will allow the RCETURN key on

thoe control unit to have a consistent function.

The users' qguide will comprise a variety of front matter,

1 vrocedural instructions, and reference materials. How much of
x; these materials are presented to a particular user, and in what o
A sequaence, will be partly dependent on the reason for accessing ‘

the quide. The experienced user should be able to obtain needed
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Figure 9-1. VAMIS users' quide access and return pathe.
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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 romplete 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 tc the same data whether they enter the users' guide via

an opticons list or from the system title frame. In addition, if
desired, the experienced user can follow the same paths as are PRI

planned for an inexperienced user. T:L
The types of information included in the users' guide are "
identified in Fiaqure 9~1. VUsers who follow the "hardwired"

sequence (by using the FORWARD key) will be introduced to each r ?‘
topie at a veneral level, and then be presented with details of ff?
that topic, before going on to the next topic. Users who are ;jﬁ
somewhat knowledgeable of the system, or who are not interested 13;
in details of all topics, can move sequentially from topic to ;iﬁ
topic by using the NEXT SEQUENCE key. Details for specific A
topics can then be reviewed with the FORWARD key. Experienced &:f:
users who want specific information will normally access that ?ﬁ;:

R

4

information from the users' guide options list or index. tn;

It should be noted that even though many users who have accessed ﬁff
the users' guide via the system title frame will have little or o

no knowledge of how to interact with it, no special restrictions
are placed on control unit function availability within the ——
uscrs' quide. Prompting and more detailed instructions will be
depended upon to lead the technician smoothly through the

raterials, and system design will prevent him/her from getting ;3
totally lost or getting outside the users' guide into some other -

part of the data base.

- B I S
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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. 1In

addition, basic guidance about how to interact with the system

controls and display is presented to reduce the likelihood of ﬁ:
i
inexperienced users getting lost. The preface also reminds more LAY
e
experienced users that they can follow a more flexible path to E‘fﬁ
obtain specific data if they prefer. el
e
s . 1 s
N vam:s 68 998218 \’ :‘:' '
¢ USERS' LIDE RCREN
¢ THIS PORTION OF TNL VAMIS DATA BASE CONTAINS INFORMATION WHILW EXPLAINS WNATY TH[ SYSTEw &
o CONSISYS OF, mOn 17 WORKS, WMAT VARIOUS THINGS MEAN, AND WON YO USE Tul®™, THE USEPS' GLIDE 4
e HAS 2 BASIC PURPOSES.
. {15 Y0 PROVIDE A wAy FOP REWw PERSONNIL YO LEARN ABOUT VA™IS AND WOW TO USE 1T w0y
. EFFICIENTLY FOR TH[ PERFOGMANCT OF WAINTIHANCE On ATR FORCE [QUIPRINT
. (2 10 PROVIDE REFEPENCL INFORMRYION ABOUT VAMIS WHICH BOTN EEPERIENIED AW[

INEAPERIENCLD PERSONNEL MAY WEED FROW TIN[ 1O TIME.

............................................. WOTE vccnavacane s

s JF YOU ALREADY &N0s MOw TO USE THIS SYSTEM, BUYT WEED AN usun 10 .y srtcn'( "ul‘HO‘-
OF wAN™ T REVI[w SO®F SPECIFIC TOPIC CONTAI![D IN THE GUIDE, 1T MAY BE QUICKER YO ysi
Tni USERS’ GUIDE OPTIONS LIST.

o 0 WELP TOU LEATN ABOLUT THIS SYSTER MOST EFFICIENTLY THE INFORM TION WILL BE PRESENTED
In TnE FOLLO 1%G ORDER:
. A GINERB, AND SPECIFIC DESCRIPTIVE DAYA ABDUT VAMIS,
. B wrnewiTion ABDUT MOm YO USE THE VAMIS DISPLAY AND CONTROLS
¢ EXPLANAYIONS ON MOW THE SYSTE™ CAN ASSISY YOU IN THE '[IFOlIllC! OF MAIETENEN(E

EALN TOPIL STARTS WITH A GENERAL EXPLANATION, FOLLOWED BY WORL DETAILED INFORMAYION. YOU
CAN RC ALl THE WAY TWROUGH THE USERS' GUIDE IN SEQUENCE BY USING TwE KEY On TNE LONTRA: LAY
Wntw S LABELLED “FORWAPD' . BT JS YME KEY YOU PRESSED TO GEY MERE. ¥OU Wili ALSEH WAVE SOw[
CHARZES YO CHANGE TwE ORDER, SKIP A YOPIC, OR GO OVER A TOPIC AGAIN, 1F AT AnY TIME wwiif
YOL ARL WEVIEWING THE WATERJALS IN THE USERS® GUIDE YOU WANT TO GO BACK TO Tl FRAWL B{FoRi |
- Tmls OnE, USE TWE R{- _% TuE CONTROL UNIY LABELLED "RETURN",

AT Yu[ BOTTOM OF TACw FRANL OF INFORMATION IW THE USERS® GUIDE THERE %ILL PE An ARADW wxi(w
PLINTS TG AN INSTRUZTION On WAT TO 00 REXT, SOWETINES THERL wiiLi BF A CHOICE. EALH PROWE*®
VILL TELL YOU WHMAT KLY ON TWE CONTROL UNIY SHOULD BE USED. TWME WAME OF Twé REY WILL BE IN
ORACKETS, LIKE TwIS- [FORWARE).

WNEN YOL ARE READY TO G0 AMCAC, FOLLOW THE PROWPY AY THME SOTTOM OF THIS FRAM[.

[ FOR Twg WEXY FRAWE OF TWD USERS' SUIDT: [FORWARD].

1 D

- — s

Fiqgure 9-2. Example of VAMIS users' guide preface frame.
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The

next frame of the users' guide, in the normal sequence, is
g

introduction, an example of which is presented in Figure 9-3.

introduction has two purposes:

Provide an overview of the contents of the users' guide so

that users can anticipate the materials to be presented.

Provide guidance to new users on how best to utilize the

users' guide for becoming acquainted with the system.
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AUTRNRIZED P{RSON YO ACCESS TULCwWICAL WANUA. WAINTEHANCE INFORMRTION AND USF THAT
FOR EFFOCTINE AN EFFICIENT PERFORMANCE OF MAINTENANCE ON USAF SYSTEMS AND
THE FOLDwING TOPIIS AP BISCUSSEC, Iw THE ORDER GIVEN, IN THIS USERS' &UIDE

® DESCRIPYION GENIRA, DISCRIPYION, COMPUTER SUBSYSTEM, DISPLAY SUBSYSTEM™,
CONTROL SUBSYSTEM, DATS DASE ACCESS AUTHORIZATION REQUIRTMENTS.

Chyl{NTIONS SINERAL DISTRIPIION, T.0. WUWBERING, WIDAS CODLS, SYMBOL COD:i:,
FRA®{ CODES, FRAME wUMBLRS, PROWOTS, FEEDBACK AND ADVISOPY
MESSARTS, CHARACTEF SIZC AWD VIEWING DISYANCE,

T FUNCTIONS GENERAL DESCRIPTION, DISPLAY GROUP; WEMORY &ROUP; CONTROL GRTU®,
INPUT GROLP, SCREEN GROUP.

AND TP TERACTIONS - GENERR( OLSCRIPTION, STANDARD MODE; USER REDUESY WODE; RIVIEM
LI

AN FORMETS GENERA. DESCRIPYION, LEVELS OF DETAIL; OPTIONS LISTS; PCCL
DATA, GENIRAL, PROCEDURAL DATA, GENERAL, MRINTENANCE PROCEDLRES,
TROUBLESmITT PROCEDURES, TLLUSTRATEL PARTS BREAKDONAS,
FUNZTION DIA S, PROCEDURAL SUPPORY DATA, REFLRENCE DATA,

f aipusany INTRODUZTION, GLOSSARY,

[ INTRODUCTION, INDEX, =~

5 0Y WEICWMENTDT YwRY FIRTT.TIME USERS ADVANCE THBCUGw TACH FPAME 0F T GLIDE IN
SECCINIE T DT YIS D, Wit DYLY USE TWE [FORMARD) KEY OF TWE CONYROL UNIT, ANT
[>5 weife Ynp FROMD PRIGES SUGGISTS YO USE. THIS WILL WELP YOU GEIN A FUiL AND

TERTTANTING OF vA%IS, 1V CAFRBILITIES, AND THE WAYS 1T CAN ASSISY YO

NTY A FIBCT-TImE pSER vOL (AN REVIEW Tw{ MATERIALS TN T GUIDE O6 & w2RE SELEITIME
#ite  Tep Y SECLENIT] REY WILE YARD YOL FRO® TME FIRSY FRAW[ OF & TOF{ 10
AW DF Twf K[3° TOFYC . 16 vC, ARE AUNCADY INTC A YOPIC, [WEXT SENGINGE]) witi TEI

FiPTY FRAME OF Tep WNEXY SURTOPIC WITHIN THEY TQPIC.

nive Fmam: T YWME USEPTC SUilD- [foRwaep].
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Figure 9-3. Example of VAMIS users' guide introduction frame.
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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 desc: .ptive data in the users' guide encompass:

The system configuration and concept
Codes and conventions

Control unit functions
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
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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 date 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

Figure 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
gqunerally how they interact. The remainder of the frame is used
to prompt the user on what his/her primary action choices consist

of and what should be done to obtain the available information.

Figure 9-5 i1llustrates 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
1s 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,
1t can be reviewed by pressing REPEAT SEQUENCE.
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. USERS® GUIDE- SYSTEI® GENEMAL DISCAIPYION 1

...': INE VERSATILE AUTOMATED WAINTENANCT IWFORMATION SYSTE™ (VANIS) IS A COMPUTIR-BRSED SYSTIV

FOY Yt PRETARATION, SYORAGE, A“D PRESINTATION OF AR FORIE TECHXICAL OADIRS FOP TWwE (04D (T
OF NAINTENPNCE ON AT FORCE SYSTEAS AND EQUIPRINT. THL SYSTEM WAS THREE PRISARY SupSvYSITPY
o COMPUTER SUBSYSTE™
o DISPLAY SURSYSTERM
o CONTROL SUBSYSTER

TWE COMPUTER SUBSYSTEM FOR VAMIS 1S A DIGITAL CQUIPRENT CORPORATION vAX COWMPUTER WITw ALL
ASSOCIATED SOFTwARE ARG FIPMWARE, YWME COMPUTER SUBSYSTE™ IS USED FOR Tw( PREPARAYION, STORAGE
ARD MANAGENINT QOF ALL DATA In THE VAMIS DATA BASE.

THE DISPLAY SUBSYSTEM FOR VAMIS 1S A MEGATER 7000 VIDEO DISPLAY TERMINAL, J7 1S AN ACwROPATI(C
DISPLAY WITH miGw RESOLUTION CAPASILITIES AND 1S USED FOR BOTH PREPARATION AND PRESENTAYION
OF MAINTENARCE JMFORMATION.

THE wAMIS COMTROL SURSYSYER COMSISTS OF A SPECIALLY-DESIGRID CONTROL UNIY AND A STANDARD
RELATED TOPP v, ! o{TRGACHL  THE CONTROL UNIT 1S SERI-PORYARIT AND JS INTENDFD BOP ULST AL Y}
PEImARY [RYLRFACEH BLTWIEN THI Yll'ﬂll(llﬂ AND YH] WAMES DAYTA BAY(, TO (ONIRG, TWE PRISERTAY[ON
OF MAINTINANCY DATA  Tel ¥DY xivd USED FOP PREPARAYION OF INTORNAYION TO BI IN(LUDIT
IN THE DATA BASL, AS NELL AS FOP suvunso-v MANAGINENT AND CONTROL OF TNL SYSTE®

DETAJLED DESCRIPTIONS OF EACH SUBSYSTEM ARE PRESENTED Im THE FOLLOWING FRA®ES OF THIS T0P)C.

) F0P CONTINUATION OF THIS TOPIC: [FORWARD].

_J\ )_

| L ]

N Figure 9-4. Example of VAMIS users' guide general
description frame.
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. USRS GUIDE DEVAILED DESCRIPTION - DISPLAY SCREEN ) LK
» -
THE WEGATEX TPBP DISPLAY USES STROKL DISPLAT TECWNOLOGY AND VECTOR STORAGL FORWAT. IV 15 & :
MICH RISOLUTION CISPLAY, CORTAINING 4996 BY 4p9¢ ADDRESSABLT AND YICWABLE RESOLUTION POINTS.
SCOLEN SIZE J3 20 IMCWES, MUASURID DIATOWALLY. SCAEEN CONTRAST RATIO0 BS 4:1, THE DISPLAY WS :
., CAPARTLITIES 100 (N, IMITEL WINDOWING, 2O0M, SCADLLING, PANNINE, BLINKING, AND ROTATIOR OF Ot i
. DISPLATID INSDRRATION. 700N RATID 13 16:) I% 16 (OUAL INCREMLNIS. P NY
- IR yAWIS, YWE USER WAS LIMITLD CONTRCL OF YHE MEGATE(R 200w AND OAN CAPARILITIES. ALL OTwga ’ "'53
. CAPABICITIES ARL SO uAR{-DASCO AND ARL WOT SuSJECT TO USER CONTROL. LG
- - -
N THE DISPLAY SENEEN MRS A TOTAL VI[WABLE ARCA OF APPROXINATELY 182 TNCKES SOUARE (13 19CwrS ASA Yy
. wige 8Y 14 InCWES WIDL). THI USABLE COMTENT AREA, WOWEVER, IS ONLY ABOUT VA4S SOUARE INCwES oV
. 132 IWCWES W1Gm BY 121 INCWEs WIDE). THIS LEAVES A WARGIN ARNURD THE CONTEWT AREA OF ABSUT Q2NN
I 1 INCw On TACw SIOF AXC ABOUT 1/2 .ACH AT TWE TOP ARD BOTTOW, aRa>
TIME SYANDARC (WARACTER SEY FOR THE RIGATER 700F DISPLAY MAX FIGHY CHARACTER SITES yndte

. RORmA_ | RON-J00m LONDITIONS . TwESE STTES ARL SUCCieSIVF INTEGIR MU TIPLES OF TME SMALLESY

: SIZC wolCn 1S @ 024 IW{WES WIDE BY 9.836 INMCNLS MIGH, WAMIS DATA USES ONLY YO OF THESE

-° SYANCARD (NARACYER $T2ES. PSOL, OR SUPPCRI, DATA USES CHARACTERS WHICH APE 9,096 INCHES BY
@ 144 INTHIS, Sulk AS TWE (MARAIYERS WMI{w MAK[ UP '(Ni YEXT ON THIS FRAML. TWESE CHARACTYEPS
ARL ADLJUATE FOR ¥IEWING DiSTANCES OF uf YO 2 FEIT

PAGCEDUPTS USE CHARAZTERS MMICW ARE lllﬁl. 0 PERWMIT VIEWING AT UP Y0 6 FEET. THESE CHamAC-
TERS ARE P 148 IniHES BY 0.216 INCHLS

- J THIS LINE IS AN EXAMPLE OF THE LARGER CHARACTERS. -

?!

{Dror CONTINLATION CF THIS TOPIC- [FORWARD].

i AN s

] T ™
:f Figure 9-5. Example of VAMIS users' guide detailed
- description frame.

9.6.2 VAMIS Codes and Conventions

o
]

In order for VAMIS users to begin to understand how to interact

with the system, it is necessary for them to become familiar

[ A A

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, comprising an identification of the various

codes, symbols, and other graphic and text conventions that ai-

3 used.

9-11
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USERS® GUIDE  CODES AND COMVENYIONS - GEMERAL 1

TECHMICAL INFOPNATION IN THE VAMIS DATA BASE USES VARIOUS CODES AND CONVINTIONS TO ASSIST 1w
RAPIC RECOGAIYION ANT IDINTIFICATION OF CIRTAIN TYPES OF INFORNATION CONYONT. TWwE TABLE 8[(Ov
P2CwiDLS A CENIRAL OVERVIEW OF THE CNDES AND CONVENTIONS WHICH ARL USED. #WOP[ DETAILED C(NOEY
AN (ONVIRTIONS IXPLARATIONS ARE PRESENTED ON THE FRASES WHICH FOLLOW YNI FENERAL DESCPIPTINN,

YL [ATLLN EAPLANATION
1.0 BumBtR T0 VF-16A-2-AA <A STANDARD T.0. WUMBERINA SYSYER ADAPT(D FOR

COMPUTER-DASED PRISENTATION WHICH IDEMYIFIES TwE
T.0. TYPE, SYSTEN, MAINTENANCE LIVEL, ANC WODE
OF PRESENTATION,

WIDAS CODE 26-22-03 ~A NUMBERING CONVENTION WHICH I1DENTIFIES THE TYPE
OF SYSTE™, SUBSYSTEN, AND SUB-SUBSYSTE™ (OR
FUNCTION) TO WnlCn THE DAYA BELONGS.

FRANE CODE 8 g42992 <A UNTQUE IDEMTIFICATION NUmBER FOR EACH FRANE
OF DATA FOR A 7.0, SHOMING LEVEL OF DEYRIL, YYPE
OF DATA, UNINUE FRAPE WUMBET, AMD CWANGE CODI.

PACE SENUENCE WUMBER 1, 2, 3, ETC. ~THE SEQUENCE NUMBER FOR FRAMES OF INFOP™ZTION
WNHICH NORNALLY ARE PRESENTED IN A STANDARD,
CONSECUTIVE ORDER.

sYagn CODES Tu{ NEXT FRAME PROVIDES A GENERAL DESCRIPTION OF THE FRAPHIL SvwsDLS

WeiCH ARE USED IN YAMIS TO PAOVIDE EASILY RECOGKIZABLE REMINDERS TO
USERS ABOUT WOW THEY MAY INTERACT WITN THE SYSTEM AND THE DATS, L-

LD FCR ZONTINUATION OF ThIS TOPIC: [FORWARD].
-‘K __/L
4?1 l 1

Fiqure 9-6. Example of VAMIS users' guide general codes
and conventions frame.

Detailed descriptions of codes and conventions should normally
be limited to one per frame unless, as shown in the example in
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.

9-12
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B NOCERIZAT MIDAT L0017 AR ALSO FWOWN AS THE “SYSTEM/SURSYSTEM/SUBIILT" WUMBIRING SvystTie, OF

< Sg g8t FCR Gur kY, MODRC COD[ NCMBERS ARE ULLET YD IDENTIFY Yef (waC (8, SUT 108, AND S B2ECY
(NE FUN TION, IN PAEEE 1.0 'S w 1(w ABE SECYIONBLIZED BY SYSYE, SyRtySTIm, ANl SL FOSSe Y|

I MICAS (ODE N ME! SIRy] TWE SAM{ PLRPOSE IN VAMIS T1.0.°S EV¥EN YauOuGm Tn{Y ART NOT PR{PAPLL

In SECTIONS & NWEEICA, WIDAS {0DL 1S (CMPOSED OF Tu®ii ELIMEN"S OF TwC CI1G1TS EAlw W 1w

Tel [if®(8": STEREATL[ BY A DA%, SUCW AS -26-27-83°. Lvi#v TRe&w{ OF 4 yAwic 7 G 70 Wi+
ThE E S N MELRIND SYSTEW 1S APPLICABLE (ONTAINS Ye[ APPPOPRIATE Wum[BI{AL COTf AT Twi
CENTER OF Yuf FistT LIN[ CF Tw{ FRAN[. FOR PURPCSES OF [RAMPLI, TH[ FRAWM[ vOL ART MOe VIle'%%
NRS BEEN GlvEs TeE TOTL B8-pp-00

- YD FIRST Tyl BIGITS AF A weSERICAL % DAC LODE JDENYIFY YHE AIGCOATY SyST(™, 89517 O &

- CTRNIETT (GOf ATCIGN®{NT welCw 15 PRESESTES Oh Tui N{XY FRAME Twl Y40 CILI7S we (n oo o
Tri SEUND fLiMin’ OF TWE CODE JOEMTIFILS TR SUBSYSTEM, AND SOM(Timis Yu( § Steuvst(r,
W'THIR A PARTICL, AR SYSTER. Twt YWIRD S5E7 OF DIGITS IDENTIFIES TaL SUBCT, OF FUNCTION, §7¢

'_ THAT SUBLYSTIM OF SUb-SUBLYSTLW,
I Thi FCOLOWING TRAPPLE JLLUSTRATES WOW & PARTICULAR NUMERICAL MIDAS CODE 1S COWIT@LCT(L
N Frasy SECOND THIPL coveracr
[NLAN [LIEA gLEminy —
AIRIRPEY SUBSYSTEM AND SLBCT o8
geTTim SuB-SLBSYLTEY FUNTTION
- -

) SYSTEw  CFIBL BCS[IVION meteEg,

. 26 —_ 7= —_— = Weliw 1% APP JTARf YL Tel tvec{e for
F [ w oo et (. 160N (-@@-PP AST Utrp FII o vel
‘ SECPRD ANT TeiBD [LEMINTS FCE watgEirc

AY Tep SYSTEW LEWLL

ol — 20 —_— -~z SLRTYSTEM  CEATING ISRINDT L mEcgElr
'S PnIow ABL ADE JLABLT I TeE $ipevece

. : AS A wnD(E.

- - SUB-SURSYSTIM  S[NLINT FIPT Ty7I187 !¢w.
- g 2 — = ’ ING , MES[E R, wwife 1T APF_ICRE L Y
- wo. THE SUB-SUELYSTED B B el L Tep STI0nT
DiniT OF YL fiEwin® 13 ASLE
SUBSYSTEN MAN FALTLRIS,

[

FUNCTION: ®BETTLES", ®2 fRIa, wutle Y

i [ — T —_ 03 APC, (CFBLE TR & SEECIFIC T 477100 77 ~o
: o SUR-CUBCYSTE®  BDTe LIFIT O ARE UYL Ly
ASSTONEL By THE MENUFAIT(PEE

TRIE CONTINCATION OF Tels YOFGC- [FORWARL].
' ~¥ J—
. 1 | 1

' Figure 9-7. Example of VAMIS users' guide detailed codes
i 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

ey

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
unit functions frame.
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Fiaure 9-9. Example of VAMIS users' guide detailed control
unit functions frame.

Whon users are reviewing explanations of control unit functions,
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
message) . 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
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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 oal
individual frame will either inform the user that the control (s) e
being discussed can or should not be activated (see Figure 9-9),

as applicable.

iﬁ 9.6.4 VAMIS User Modes and Interactions e

The general frame on this topic will explain, as illustrated in

Figure 9-10, the three modes of using the system. This will be e

followed by more detailed descriptions of each user mode, and
the specific capabilities and limitations that exist in each o
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. :g
To guide the exercises, an instruction frame explains what to i}
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.

4
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yERic wAS TRREE MOGES OF (SE AND INTERACT!ION WNICH ARE AVAILARLE TO YOU. TME MODES ARE
COMF_TEF wand L B DEPIND On SPECIFIL KINDS OF HSER IwPyUT YO SUPPLY JNFORMATION. YOU MAY
Crawn: MODES AT Awy T(mE. EACH OF THE TWREE MODLS {SYANDARD; USER RENUEST; REVIEW) WAS SOME
ADVANTAG:E S FOR PARYICULAR SITUATIONS, S~ YOU SHOULD BECOME FAMILTAR WITH ALL THRE[,

STANDSR WODE  TH'S IS TWE MORMAL MODE FOR YAMIS INTERACTION. THE SYSTEP wiLL ALWAYS BL 1N
Tl MODL UNLESS YOU REQUESY ONL OF TME OTHER MODES. THE PRIMARY METHOD OF OBTAINING
DATA 1t FROW TABLES OF COWTENTS AND MENUS. INTERACTIONS WI1Th THE CONTROL UNIT AR{
FAIRLY STMPLE, AND ALL PORTIONS OF THE CONTRC. PANEL ARE USED. CONTROL INPUTS ARE
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USEN IN MALING A RLIULST. ALL RIAUESTS ARE MADE USING TWE *INPUT" GROUP OF KEYS 0N
Tht CONTRDL UNIT, Tw!S MODE 1S NIGHLY INTERACTIVE AND ALLOWS THE KNOWLEDCEABLE USEF TO
SKORYCLT THE DATA ACQuISITION PROCESS BY BYPASSING WENUS AwD TABLES OF CONTENTS. USERS
CAn IDENTIFY THE INFORMATION WhI{M 1S MANTED AMD TWE SYSTEM WiLL PROVIDE A SPECIFIC
FRAME ©F CATA wHICH MOSYT CLCSELY MAVCMES TWAT REQUEST, IF IT IS (W TWE DATA BASE. &S
SCON AS Tmf REQUESTEC FRAME 1S DILPLAYED, THE SYSTEM AUTOWATICALLY RETURNS IO THE
STANCAPL MIOL . YO USE TM1S mODL EFFECTIVELY, YOU MUST 8L VERY FAMILIAR WlTh vawis, TH
TECHRGCAL INFORMATICN IN TWE OR"A BASE, AND THE ALLOWABLE CODES NEEDED TO PAKE vruR
RESUEST. IMEXPERIENCED USIRS SHOULD 8E VERY CAUTIOUS ABOUT EMTERING THIS MODE OF USE.
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Figure 9-10. Example of VAMIS users' guide general

user modes and interactions frame.
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EREACISE WO. 12. OBTAINING DATA FOR A EMOdN PART BUMBLR.
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FOLLOY THE PROMFY AT Tui BOTYION OF Twi ERAMFE FPIv: T(

weih YOL AFE READY TO BEAIN: [USER REQUESY).
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Figure 9-11.

R)

Example of VAMIS users'
interactions instruction frame.

guide user modes and
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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.
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Figure 9-12. Example of VAMIS users' gquide user modes and
interactions example frame.




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. 1If 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 preceding
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
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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).

VA®S 6AR 99876
pSER. GUIDL: DATA TYPES AnD FORMATS - GEMERAL 1

VANIS ARG THE CAPAE;(1TY FOR STORING, MANAGING, AND PRESINTING INFORMATION FROM ANY CATECORY
OF AIK FLBCE TECWw:C(AL ORDIR. AT TWD PRESENT Ti®i THI YAMIS DATA BASL CONTAINS ONLY SELECTED
MAINTENANTE TEIWNICAL MANUALS, PREFARID ACCOPDIN TG STANDARD GUIDELINES FOP COMPATIBILITY
WiTe VAM]S CAPABILITIES AND FOR PROMSTION OF EFFECYIVE PERFORMANCE OF MAINTEWANCE. VAMIS TH'S
COnTAIa ALl QF Tw[ PRCIEDURAL, SUPPORT, AND REFEPENLE INFORMATION NORMALLY FOUND IN PAPER
TWMOC Fe Tui PLRFIPMANIE OF MEINTEMANCE, ANC MAY INCLUDE SO™E ADDIYIONAL INFORMATION AS WELL.
WNITWER A PARTICH AR KIND OF TATA 1S IMCLUDED IN A VAMIS TM DEPENDS ON THL LIKELIHOOD THAT 1T
N2y BE AEEDIL 70 ALD THE PLAFORMANCE OF PAINTENANCE.

PALER TM'S ARE ORSANIZED MY VOLUWIS, BOSKS, (MAPTERS, SECTIONS, AND SO FORTM, WMITHM EACH SUCM
ClelS:On CONTAINING CERTAIN KINDS OF INFORMATION. VAMIS Tw'S WAVE Tu) MAJOR DIVISIONS: THE
PEIMARY DIVISION CONTAINS PROCEDURLS FOF ALL KINDS OF MATINTENANCE FOR A PARTICULAR SYSTEM,
LUCING INSPIOTION, CLTANING, DISACSENBLY OR REMOVAL, ASSEMBLY OR JNSTALLATION, LUBRICATION,
AT UmENT st rr TREE AN PRI.OPERATIONAL CHECK, PROBLEM CNECROUT, FAULY ISOLA-
Tiun, A, kEe2k TU Tel E27ENT TnAT ANY OF THESE PROCEDURES APPLY TO THAT MAINTENANCE LEVEL.
Fhiw TrP[ OF DATA IS OPGAAZED, 41Twuin TH[ PROCEDURES PORTION OF THE DATA BASE, ACCORDING TO
Tug cMIBAST, (R SYSTEMS BEYSTEM/SUB-SUBSYSTEM(FUNCTION) METHOD OF ORGANTZATION. ALL DATA IN
TWi PETTED SES D1wISION 15 AVAILABLE IN THREL DIFFERENY LEVELS OF DLTAIL TO SUPPORT PERFORM-
ANT[ BY YEIWUD_IANC WITw DIFFTRENT LEVELS OF XNOWLEDGE AND EXPETTENCE. PROBLEM (MECKNUT AND
£8, 07 150LATIGh PESCENURES ARL RASED ON A YYPE OF DATA FORMAT KNOMN AS LOGIC TREE TROUBLE-
SHITTING BINC (LTTA L WOR-TRIUEESDOTING PROCEDURES ARE BASED ON TME TYPE OF DATA Fowms?

KNCwh AS JDE GUIDES (JG). ALL PROCEDURES ARL SHOWN AT A STZ2E SUITABLL FOR VIEWING AT uP TO 6
FEET FRI® THE DISPLAY SCREEN.

Tel CTR{F MASCP DIVISION OF VAMIS TH DATA S CALLED POOL. THMERE ARE 2 BASIC TYPES OF PODL DATA:
PROCEC. RA. S.P:ZRY AND REFERENCE. REFERCNCE DATA INCLUDES THE TYPE OF INFORMATION CALLED FPONT
WEYCER [N A FETET YO C{CCFIFTIONS OF THE SYSTEm OF CQUIPMENT, THEORY OF OPERATION, INDEX,
G.otsasy, BND SOMITIME® TABLES OF REFERENCE DATA SyCw AS VOLTAGLS. PROCEDURAL SUPPORY POI,
DeEYE, N TH[ REB MAND, 15 LSID TC AMDLIFY OR CLARJFY A PARTICULAT MAINTINANCE OR TROUBLE-
Canrting B0 OR G WiRMILE ASSISY JN ACCOMPLISKING A TASK, 1T WAY SOMETIMES BE USLT
INTERD S{c. TYERS GOF PROCEDLRAL SUPPORT DATA DEPEND ON THE TYPE OF SYSTER AND THI
LEw 8, BUY TYIIOALcY INCLUDE SCMEMATIC DIAGRAM., NIRING DJAGRAMS, AC(FSS AT

[ S PARTC fX[AIJ0WN", AND &0 FORTH._ ALL POOL DATA 1S SHOMN AT & S]17f SUITABLY!

S LE TO 3 FEEY FROM THE DISPLAY SCREEN,

TWEQRmE 1NN [FORWARD]
DT [NEXT SEQUENIL]

_J

Figur: 9-13. Example of VAMIS users' guide general
data types and formats frame.
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Figure 9-14. Example of VAMIS users' guide detailed data
types and formats frame (level of detail).

9.7 OTHER USERS' GUIDE DATA

The remaining information in the users' guide for VAMIS is,

with one exception, unique to the users' guide only in terms of -
content. It is assumed that users who reach this point in the .

data base have either proceeded through the ordered sequence of

.

explanations shown in Figure 9-1, and described above, or have
entered the users' guide via a specific TO options list. 1In
both cases, the user should have at least a basic understanding

of how to interact with the system.
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9.7.1 Users' Guide Glossary and Index

The glossary and index sections of the users' guide are identical

Ml

in format and scope to the glossary and index portions of the ‘.
specific TOs included in the VAMIS data base. These are dis-

LR IR,
[P
'

cussed in Subsections 5.6 and 5.7 for glossaries and indexes,

»
.
'
('l

respectively. As with specific TOs, the contents of the users'

vy

guide alossary and index sections are based on the contents of
the "reference TO," which in this case is the users' guide.
Access to speclfic information in either the glossary or index
1s 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' guide 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.

o The users' guide options list is multiframe to permit
greater inclusion of detail; whereas, specific TO options
lists are single frame. t*;ﬁ%

° 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 uscrs' guide options list should be at a
level of detarl that will allow the user to access subtopics of
the qgquide.  To access specific subjects, the use of the index

will be required.
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9.7.3 Users' Guide Summary

The summary frame, an example of which is presented in Figure 9-15,

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

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. 1In a sense it is a table of contents -
placed at the end of the "document." It is expected that many

A A A

e

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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MIL-M-38807

MIL-M-63038A

MIL-M-81927

MIL-M-81929

MIL-M-83495

MILITARY SPECIFICATIONS

Illustrated Parts Breakdown

Aeronautical Weapons Systems Organizational
Maintenance Checklists

Equipment and Systems Functionally Oriented
Maintenance Manuals (FOMM)

Avionics Equipment and Systems Intermediate
Maintenance Instructions

Airborne Armament and Electronic Systems/
Equivalent Bench Check and Intermediate
Maintenance Checklist

Checklist, Title Page, List of Effective Pages,
Printing and Binders

GCeneral Style and Format

Aircraft, Missile/Space, Ground Communications-
Electronics-Meteorology (CEM) and Related
Equipment, Sites, Systems and Facilities
Schematic Block Diagrams (SBD) and Maintenance
Dependency Charts

Aircraft, Missiles, and Non-Munition Accessories
Organizational Maintenance Instructions

Illustrated Parts Breakdown

Organizational or Aviation Unit, Direct Support
or Aviation Intermediate, and General Support
Maintenance

Microform-Compatible Technical Manuals

Microform-Compatible Illustrated Parts
Breakdown (IPB)

Aircraft, Missiles and Space Vehicles
Organizational Maintenance




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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