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This handbook is a general guide for a technical writer. It contains guidelines and criteria
for selecting the optimum type and amount of TM {technical manua!) coverage for military
equipment, and related components under all mission conditions.

This handbook has been developed for use in conjunction with the technical content
specifications to provide the additional guidance material needed to produce usable, user-
oriented TM.

In many cases, several alternatives exist for presentation of TM information. In these
cases, selection ¢riteria are included to guide the writer's selection of the best alternative.
When possible, these criteria are based on:

a- l“lu

b. Type of equipment

c. Complexity of equipment

d. Representative examples of TM's on similar equipment.
A handbook like this, b:y its very nature, can treat only a portion of available materials in a
general way. Therefore, some of these rules are written in generai terms by intention. The
detailed technical manual required to cover a particular item or system must be planned to
meet the specific and unique needs of that item or system. This planning, in turn, must
consider not only the specification, but aiso the user's information requirements in the
specific situation. .
Requirements for technical writing style are contained in a companion publication:

Technical Writing Style Guide MIL-HDBK-63038-2

NOTES

* Apply this handbook as required by the technical content specification and
contract,

* Review these documents carefully to determine exactly what methods and tech.
niques are required. ’
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- Section 1
DIVISIONS/TITLES/HEADINGS
NUMBERING

Page Page

Overview . ...t Paragraphs, lllustrations,
Methods and Requirements ............ 1 tables, and charts ......... PP '3
Divisions ............cc.c.... e 1 Subdivisions of paragraphs ............. 3
Titles and headings . :................ 2 PAGeS ... 3

OVERVIEW

This topic contains requirements and guidelines for: -
a. Division of manuals into parts, chapters, sections, etc. -
b. Numbering of these divisions.

¢. Selection of tities and headings for various subdivisions of a manual. The requirements
and guidelines include:

(1) Placement
(2) Capitalization
(3) Style
METHODS AND REQUIREMENTS

Divisions

Technical manuals are organized into divisions and subdivisions to make the information easy
to understand, find. and correlate with equnpment The usual organizational divisions and
subdivisions are:

a. front matter ¢. appendixes

b. parts d. glossaries
chapters
sections ‘ e. checklist items
paragraphs
illustrations/tables/charts
subparagraphs f. -indexes

There should be at least two of each subdivision used - where there is a part one, there
should be a part two; where there is a chapter 1, there should be a chapter 2, etc.

17
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A manual should be divided into parts only where it is desired to separate the coverage for
the various maintenance levels; where more than one modei is covered, and the difference
between models is so great that coverage together is not feasible; or in any situation where
a breakdown between chapter and volume can be justified. A part should always be a divi-
sion of a volume, never a separate volume in itself.

Depending on the circumstances, a manual may be divided into:

Chapters or Sections only
Chapters and Sections

These circumstances are prescribed by the content specification, usually on the basis of
manual size and equipment complexity. '

Titles and haadings

The method of placing and standardizing titles and headingé is shown below. {The part,
chapter, and section numbers are for example purposes only {see A, B, C below))

A . » PART ONE

AUXILIARY EQUIPMENT

B #-CHAPTER 3

OPERATING INSTRUCTIONS

c »-Section | OPERATING CONTROLS

-

D—p-| PRIMARY HEADING | (Optional - PRIMARY HEADING)

E=—p=-Stand-Alone Heading (Optional) ” '

F=-p=Run-in Heading. (Optional) Text follows on from heading.

G=>=-Untitled text is used to break material into short, easily read sagments.‘
~a. First-Level Subparagraphs. Indented three

H==p=spaces. lettered a. b aa. az. ba.

May be untitied

(1) Second-Level Subparagraphs. Indented five spaces. Numbered (1), (2), ... May
be untitied

(a) Thurgd-Level Subparagraphs. Indented seven spaces. Lettered {a), (D), ... May
be untitied.

Numbering and placement of tities for parts, chapters, appendixes, glossaries, checklists. and
sections should be in accordance with MIL-M-38784 and the applicable technical content
specification.

1/2
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Paragraphs, illustrations, tables, and charts.

Paragraph headings should also be used as shown in D thru G, preceding page. Prumary
headings shall be boxed, boldface, larger type size than running text, or underlined and
overlined. —_
The material should be prepared in integrated modules of text and associated illustrations.
Each module should have an appropriate heading and be presented on one page or two

'fnr\lng pages v whanever nnqqthlo .

Paragraphs énd figure numbering are optional for the text, depending upon the particular
styie of presentation selected; the option will be selected by the procuring  activity.
Modules may be assugned paragraph numbers as requured For a module of more than two

b mlon onlon o o

'facing pages, the titie should be repeated at the beginning of each new left-hand page

followed by “‘cont” in parentheses. Overview information should not have paragraph
numbers.

Example:

TIMiNG ADJUSTMENT (CONT) or TIMING ADJUSTMENT (CONT)

Illustrations, tables, and charts will usually be integrated into the modules of information

o ha ad ata
and will not be assigned separate numbers. |f several itlustrations, tables, or charts are

collected together (for example, schematic diagrams or wiring tables) flgure or table
numbers may be assigned in accordance with MIL-M-38784.

Subdivisions of paragraphs.

Breakdowns beyond the third subdivision should not be used (see H, preceding page).

If a title is used, it should be underscored or italicized. Text beginning on the same line as
the title (seé F, i)fECt‘:‘:uiﬁg page) should be -‘.H:pd!au:d from the title by a pericd and two

spaces.

Although subparagraphs need not be titled, if one subparagraph is titled, all sub-
paragraphs of the same level within that paragraph should be titled. The second and all
following subparagraph lines shali begin at the left margin.

Pages and paragraphs.

Pages and paragrap
accordance with MIL

113 (1/4 Blank)
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C Section 2
INDEXING

Page ) ) Page
OVeIVIEW . ..ottt i iae s 1 MajorTypes ........cuovivveennnns 2
Methods and Requirements . .......... 1 Symptom index........ e 3
Objectives and Principles ........... 1 OtherIndexes . ........ouvvuuunn.. 4
Content ..........ccovvovnnn. e 2 Referencing ... ................. 4
TypesofiIndexes. .................. 2 Maintenance information indexed . . .4
¢ Otherindexes ........... e 4
Fig. No. Title
, ; - Page
. 1. Front Coverindex .............ciiiueianiiiencatssanatasiasanssasonsroiaasosntans 5
2. Tabie Of CoOMBNIS: i ..ottt ittt et tiicsestnnnsssacsbnnananenssttasanastrrnns 6
3. Alphabetical INdex [...........c.iiiiiiiiriarariititaiatarretetestrsassassnreres 7
B SOCHON INGOX . oot ee ettt ettt et ieaassnennsesstnntsaareascarsonnannssnsren 7
5. Symptom INAeX.........ccouiiiiiiriiineiieirrercasararisiaraaass Ceresiiararaeaas 8
6. Logic Tree Symptom INdex . .........oiiiuiiiiiiientissesaesrititesstiiiinsrosnes 8
7. Maintenance Information IndexX . .......c ettt iirirenstianessanssrarrssaansns 9
OVERVIEW

The term indexing is used in its broadest meaning in the following discussions and
requirements. Indexing applications in technical manuals include:

N

a. Conventional alph:abetica! index, usually jocated in the back of a manual.
b. Conventional table of contents, usually located in the front of 8 manual.
c. A front cover index of major areas of a manual.

d. Chapter or section indexes located in front of each major division of the manual. insome
cases subsection indexes are required.

e. Special indexes, such as a symptom index tor'locating proper troubleshooting
procedures. ‘

METHODS AND REQUIREMENTS

. Objectives and Principles
Effective indexes:

a. Tell the user where information is located within the manual based on the knowledge or
equipment malfunction indication available.

b. Enable the user to find an item under any name likely to be used for the item.

( 2/1
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¢. Are readily available when needed.

d. Give the user an overview of the manual.

e. Show the organization of the manual and the relative location of different parts of the
manual including:

i) introductorv and descri iptive info
(2) Operating instructions

(3) Maintenance instructions

{4) Appendixes

Content

The content of specific indexes varies depending on the user's needs. It may mclude

Codes Headings SvatOms
Common names Indicators Tasks -
Controls Part numbers k Test equipment
Equipment items Procedures ‘ Tests
Functions ) , Serial numbers Titles

Entries in indexes should be in the everyday language of the user, and contain various mulitiple
entries as necessary (e g., “radio receiver” and “receiver, radio”; "ir" and “infrared") This is

necessary since the officiai nomenciature is not always reauuy rebugﬁuuu uy the user.

Index reference columns must be clearly identified as to what is being referenced (e.g., page,
paragraph, table).

If information cannot be found without a great deal of searching, the user may stop using the
index and the manual. As indexes become more difficult to use, the useris more likely to avoid
them rather than make an extra effort to understand them. -

Types of indexes

In addition to the detailed table of contents and list of ilfustrations. manuals may require
standard indexes and possibly unique ones. The objective is to provide whatever indexes the
user needs.

a. The major types ot indexes are: .
(1) Front cover index (tig. 1) listing the most important areas of the manual.
The entries in the front cover index must be chosen carefully. 1f too'r'nany entries are

used. then the type size becomes small and difficult to read, and the b!eed to-edge
jndicators (if used) are hard to differentiate.

The tittes must be descriptive enough to prevent confusion between similar topics
within the TM.

2/2
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Table of contents (fig. 2), located in the front of the manuali, containing chapter and
section title headings plus any major topic areas. Entries within the main table of
contents which duplicate the entries in the front cover index should be highlighted
with a box. This is in case the cover is torn off or soiled beyond legibllity. Special in-
dexing information such as that covered in (5) below may be included also in the
table of contents

{3) A comp!ere alphabeuca! subject index (flg 3), located at the back of manual,

containing entries the technician is likely to look for. Two-column, indented index
format should be used. ’

An a!phabetnca! index should enable the user to find lmportant atems under those names
most likely to be looked for. Entries should be constructed so that they accurately tabet
and pinpoint the applicable information. For example: ¥

List - Also List

Alarm, troop Troop alarm

Blades, droop snoot Droop snoct blades
Measurements, waveform Waveform measurements
Motor, starter Starter motor

Plates, welded Welded plates

Removal, transformer 1A3 1A3, transformer, removal
: Transformer 1A3, removal

The alphabetical index should be the last portion of the manual (except for foldout pages). An
alphabetical index should be provided when:

* Required by the technical content specification..

* The manual size exceeds 35 pages.

* Otherwise needed.to enabie the manual user to quickly locate any needed information.

(4)

(5)

For a muitivolume manual, each volume, as appiicable. should contain its own
alphabetical index,

Chapter and section indexes (fig. 4 or 7),located at the front of each major division of the
manual. Entries should list every heading in the materiai. Usually, listings shall be in
order of appearance; however, if more effective, other methods of listing may be used
{e.g., alphabetical, equipment categories, task categories).

Special indexes {fig. 5 thru 7), located in the front of chapters or sections, usually
referred to by the front cover index. These indexes ordinarily faciiitate troubleshooting
or scheduled maintenance. Listings may be by symptom, code, equipment, or otherwise
as required. For example, starting with the knowledge or malfunction indications the
user has available, the types of indexes required may include sub;ect symptom,
control/indicator, equipment subunit, task, location, etc.

o Symptom index. A separate index for locating the applicable troubleshooting
procedure when a trouble symptom is apparent shouid be included in every
manual.

2/3
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The symptom index should be located at the front of the troubleshooting sectionand
be indexed on the front cover as “"Symptom Index.” The symptom index should be
arranged alphabetically and should include the indicator or location of the symptom
and a statement of the symptom. References should be made to pages and figures as
applicabie.

Symptoms should be listed in the same terrhinology as they are encountered (“fuel
gage reads empty,” not "gas tank is empty”). Figure 5 is a conventional symptom
index; figure 6 is an example of a logic-tree format symptom index.

* Maintenance information index. A maintenance information index (M1l) which lists all
parts subject to maintenance action (tasks) may be provided in every manual. If
provided, it should be located at the back of the manual. It may be in aiphabetical
order or in lowest-to-highest numerical order by part number or reference designator
(whichever is more useful) and should include the part name and the location of all
information retated to the component. Figure 7 is an example of an Ml

b. Other indexes. Other indexes should be supplied as necessary. These may be by location,
configuration, serial number of subassembly, auxiliary testequipment, control or indicator,
task, or any outstanding similarity or difference that will help the user find information in the
manual. Usually, each procedure section should have its own index at the beginning of the
section. Examples of sections which usually require separate indexes are the following:

Periodic Maintenance
Repair Instructions

Test Instructions
Calibration Procedures
Troubleshooting Procedures

These indexes may be used in conjunction with the cover index. For example, if the cover
states that periodic maintenance instructions begin on page 3-1, a periodic maintenance
index on that page would heip locate the exact procedure wanted.

Referencing

Make index references for subjects, titles, topics, symptoms, etc., as follows:

Chapter
By number
Section
Paragraph It unnumbered, by page number
Subparagraph If numbered, by number.

tlustration, table, or chart

The security classification of any classified titie appearing in an index should be
indicated. '

2/4
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O
TECHNICAL MANUAL
ORGANIZATION MAINTENANCE
HOWITZER, MEDIUM,
SELF-PROPELLED |
®

M109. M109A1
(2350-00-440-8811) (2350-00-485-9662)

1O ‘31 OCTOBER 1976 T

SPECIAL TOOLS
& EOUIPMENT

MAINTENANCE
ALLOCATION CHART

~

" Figure 1. Front Cover Index
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Organizational Maintenance Manual

XM727 (1450-00-933-4704)

SELF-PROPELLED GUIDED MISSILE EQUIPMENT CARRIER

You can help improve this manual by calling attention to errors and by recommending
improvements and stating your reasons for the recommendations. Your letter or DA
Form 2028, (Recommended Changes to Publications) should be mailed directly to

{insert name of procuring activity). a reply will be furnished directly to you.
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TMX-XXXX-XXX-20

ALPHABETICAL INDEX

Subject,Para - Subject, Para
A H
Armament Subsystem, Helicopter, Holdback Pin Extension Verification
TOW Guided Missile: XM 65, 1-1 * .(See Shear Pin Depression
‘ Verification). 3-12
. B8
Built-in-Test, 2-3,3-7
c .

Checks controls and indicators, 3-2
Cleaning, : L

Controls and Indicators Chack, 3-2
Cross-References, 1-5 Launchers
' Dats, 1-10 -
- D Description, 1-8
j—— m— /-—\ —
Figure 3. Alphabetical Index ’ )
Section V. LAUNCHER AND LAUNCHING-HANDLING
RAIL CHECKS AND ADJUSTMENTS
. Para Para
Air Servicing the Accumulator . ................. 3-36 Mobile Launcher Checks...............c0oceann 3-38
Axle Brake Adjustment. ........................ 3-40 Test Station Air Pressure Check ......... ...... . 3-34
Axls Braks Sarvicing Procedures ............... 341 Test Station Qil Flush and
Downlock Switch Che;cks ...................... 3-20 Air Bleed Procedure ......................... 3-32
:Launcher Air Bleed Procedure .............. ... 3-28 Uplock Switch Checks ...................c.o.ns 321
Launcher Leveling Checks ... ............... 3-36 Wedgelock Switch Checks ..................... 317
Launcher Oil Drain Procedure .. ................ 3-2t

Figure 4. Section Index
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COOLING SYSTEM

Radiator
Bollsover .........
Leaks ......:.¢cr 00
Temperature CGage
No indication
Runs cold . . .
Runs hot ..........

ENGINE

Missas ...t es 0
Overheats ... .. ¢00 004

Won't start . . . . v vt v v 020

EXHAUST SYSTEM

Excessive smoke . . . . . ...
Water vapOr . s v v s v e v u s

Troubleshooting
Procedure
(Pan)
LI IR ) ,-lz
.. "l,
cees 3-29
te e 311
s 3.13
L] ’-“
e .n
e 32T
LI Y ’-3’
s ,.”

Figure 5 Special index - - Symptom Index

CANNON WILL NOT TRACK TARGET

T

FlAl:)An
tenna Does not
move
(Go to para §-27}
ispiay blank

(Go to para. 6-51)

ntrol panel dark
{Go to para. 6-46)

T
COMPUTER

rNo acquisition signal
(Go to para. 6-11)

I o F NPy 3 Chemal Pyl
FLADTTOY Fdliel Wark

gGo to para. §-43)

-1/0 light flashing
{Go to para. 6-82)

FRANGE display erratic
{Go to para. 6-104)

LsPEED display erratic
{Go to para. 6-112)

1
AZIMUTH/ELEVATION ASSY

-No azimuth motion
(Go to para, 7-4)
-No elevation motion

{Go to para. 7-12

-Does not track radar
{Go to para. 7-38)

-HLoud grinding noise
{Go to para. 7-1)

FAUTO/MAN switch stuck
(Go to para, 7-24)

-Does not respond to manuatl control
{Go to para. 7-40}

LResponds only to manual control
{Go to para. 7-53)

Figure 6. Logic Tree Symptom Index
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Nomenciature F/N
Aperture

Corrector 320885
Crystal Clock .
and Logic 319004
Eievation Motor

Assembly 318272
1 in Sard AR 40210
Logic Card A8 218310
Summing Amp

Card A27 318557

Sync Generator 325322
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Disassemble

313

Ciean inspeci

314 569
— 5-28
a7 5-6
- 5-14
— 5-14

367 5-8
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Repair Replace Reassembie Tesi/Troubieshoot

7-25
12-14

7-23

7-807
T

7-63

NOTE: Reference is to page unless otherwise indicated.

Figure 7. Maintenance information Index
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Section 3
| ACCESSING

Page Page
OVBIVIBW . . .ot | YT L P |
Methods and Reguirements ............ 1 Requirements . ........covueveneirncs 1

Objectives and Principles ............ 1

OVERVIEW

The term accessing as used in the following discussions is limited to physical entry features
that help a technician quickly find the particular section of a manual that contains the needed-
information. ‘ :

Other aspects of accessing are discussed eisewhere in this handbook. These othear aspects .-
include:

a. Indexing (Section 2)
b. Divisions, Titles, Headings, Numbering (Section 1)
¢. Text Associated with lliustrations (Section 5)

) t

METHODS AND REQUIREMENTS

Objectives and Principles

Any effective accessiné method should improve the usability of the manual by the tollowing:
a. Lowering performance time by aliowing quicker access to information. 7
5. Reducing number of errors in finding information.

¢. Increasing efficiency and convenience of use of the manual,

Methods _

Methods which may be used to improve accessing includes but is not limited to;
a. Black box at edge of pages.
b. Different colored stock.

Requirements

Black box at edge of page (fig. 1) is the preferred physical entry feature because itis aless
expensive and more effective method. The black box at edge of page is used in conjunc-
tion with the front cover index discussed in indexing (Section 2). Criteria for black box
locators are: ~

a. Manuals which have more than 35 pages should include black box locators as shown
in the following figure,

)
=
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b. Each page within a major topic area should include identically placed black box bled
to the edge opposite binding.

¢. Care should be taken to achieve near perfect alinement between boxes within a topic
area. Trim marks should be placed on each page which has a bleed-to-edge indicator so
that the printer will correctly position the page for printing.

d. Manuals of less than 35 pages need contain no physical entry feature but should
retain the front cover index.

This method is recommended for ease of entry, minimum added size, and wear resistance.
(However, printing lead time will be greater and quality control more ditfficult.)

Start: SYMPTOM .

T™ 8§-2380-217-20
o - ==z .}

Table of contents on cover
Blesd=to—adge tabs

I Tt | peaewr)
-] e —————

=S8
'@“’.—f‘

Iy

!
l

|

—

Applicable procedure with convenient
reference to corfective action

."J

Symptom correction information

Figure 1. Accessing. Sample )
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Section 4
TEXT PREPARATION

Page Page
| [y Pey 1 mmdy
WVBIVIOW . . . ......... R AR R 4 WVIBWIOGS and nvquuvluwauo \wuu; P e
Methods and Requirements ............ 2 Determining user reading levet........ 2
Objective...... e e 2 Developmentof text.................. 3
Preparation for writing .. ............ ~ 2 Use of Stylized text .................. 4

This section provides general guidelines for various aspects of text preparation for technical
manuals. The majority of principles for standard English composition apply to technical
manual writing. This section summarizes some salient principles which are especially
important:

a. Preparation for writing

b. Determining user reading level

C. Development of text
d. Use of modular instructions.

Alternatives to text which are discussed under other sections are also valuable to make
information easy to find, read, and understand and they include:

a. Tables

b. lilustrations

c. Text Associated with illustrations
d. Lists

When these approaches are utilized effectively, they reduce or eliminate the followmg
problems with conventional (paragraph, sentence) text format:

a. Writing style difficult to understand.

b. Paragraphs and sentences lengthy.

o

Qranrific kit nf in
AT WG W
d. Text which explains illustration difficult to find because it is not on same or facing page.

e. Frequent cross-r_efe;encing.

- ‘ 41
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For additional coverage of this topic, see the Technical Writing Style Guide, MIL
HDBK-63038-2

METHODS AND REQUIREMENTS

Objective

Thg objective of technical writing is to convey information to a reader in a style and format
which is easy to understand and use. The style and format shouid make it as easy as
possible for the reader to do the job.

Preparation for writing.

You, as a technical writer, must first analyze your writing task, collect source material, and
organize your ideas and materials to meet the requirements of this handbook and the
technical content specification. You can do this best through preparation of a detailed
outline. {In many cases, the detailed outline is contractually required.) An outline en-
courages change and thereby encourages improvement of the organization, content, and
format. What has worked in other manuals on similar equipment may not work in a new
manua! for new equipment. Another important part of the preparation process is to allow
adequate time for review, validation, and change/revision.

Determining needs of target audience:

The technical manual can be effective only if you use words and ide

staqu. Unfamiliar terms and abbreviations may be necessary at times for preciseness and
clarity, but they must be explained thoroughly. Be sure you are thoroughly familiar with

various users of the manual and know their needs, experience levels, and basic required
schooling.

-
T
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<
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o
[

7
D

4/2



~

Downloaded from http://www.everyspec.com

MIL-HDBK-63038-1A (TM)

Example of Conventional Text Improvement
_Poor

The steering system consists of steering wheel, forward steering tube, steering
quadrant, two rudder levers, two rudder clevises, a transverse steering rod, and two
rudder plates. A rotary motion of the steering wheel causes a rotary motion of the
forward steering tub box bevel gears. The forward steering tube engages the teeth of

improved
'STEERING SYSTEM consists of:

Steering wheel
Forward steering tube
Steering quadrant
Rudder levers {2)
Rudder clevises (2)
Transverse steering rod
Rudder piates {2)

T NoOAsLN S

STEERING WHEEL. Rotary motion causes rotary motion of box
bevel gears in forward steering tube.

FORWARD STEERING TUBE, Engages teeth of . . .

Development of text. Text is usually the most difficult part of the manual to use. For this
reason, illustrations, tables, lists, and charts should be considered as ways of presenting
technica! information. Where text is required, it should be carefully prepared to be as easy
as possible to read and understand.

The following principles should be used:

‘a. Use alternatives to conventional paragraph/sentence text wherever possible:
lllustrations (See Section 7)
Tables
Lists
Charts

b. When conventional text is used. himit:
(1) Paragraphs to a single idea
{2) Sentences to a single thought
(3) Words to those which are short and familiar to the target audience

c. Place an iilustration on the same or a facing page with associated text, or key non-
procedural text to illustrations whenever possible. (See Section 5).

4/3
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. Develop text in logical order.

. Make text consistent in terminology, style, and format. Be consistent with other por-
tions of the technical manual. Be consistent in the organization, style, and format of
similar publications. But don’t be consistent just for consistency’s sake, be consis-
tent where it helps the reader.

. Simplify long or complex sentences and paragraphs by using lists. Parallel portions
of sentences can be individually listed rather than run together

. When needed, request approval to use color to highlight important information (See
Section 16.)

4/4
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Section 5 |
TEXT ASSOCIATED WITH
ILLUSTRATIONS

Page Page
Ovarview..........covvinireniinnnnns B Methods and Requirements (cont)
Typesof Text ..............c.ooeitn 1 Alternate Methods and Requirements .2
Methods and Requirements ...... PR 2 Keying Method Selection Criteria .. ... 3
Objectives and Principles ............ 2 Content and Style Requirements . .. ... 4

OVERVIEW

This section applies to text associated with (keyed to) aii types of illustrations in technical

R L= 2 a1

manuals including locator illustrations, diagrams (schematic, functional, block, etc}, and
exploded views. The discussion includes:

a. Methods of keying text to illustrations

b. Selection criteria
c. Content and style of text associated with illustrations

Types of text. The style and format described in this section for text keyed to illustrations can
be used in almost any situation. The main purpose of keyed text in technical manuals is to
provide the following:

a. Principles of equipment operation
b. Physical descriptibn of equipment components
¢. Control and indicator descriptions

NOTE

This section does not include procedure and illustration relationships; see
the Procedures section. For complete discussions of illustrations see the

following:

(1) Quality Presentation Techniques for TM Volume Control {Section 6)

(2) Niustration Development (Section 15)
{3) Color (Section 18)

AW Wit e

{4) Locator lllustrations (Section 17)
{5) Schematics/Functionals (Section 18)
(6) Wiring/Interconnection Data (Section 19)

511
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METHODS AND REQUIREMENTS )

Objectives and Principles - -
Text should be keyed to its corresponding illustration to make the combination as usable as
possible. Keyed text has several advantages over conventionaily correlated text and
illustrations:
a. Faster to locate information - - text and itlustration in close, correlated proximity.
b. Fewer cross-references. .

c. Easier to understand - fixed, easy-to-read style.

d. Fewer redundant words.

One title for

/ text-illustration combination

BILGE PUMPF SYSTEM
Remcves accumulated water from carrier. Avelds flooding during llnru/

Short=concise
wasthar coaditions or watsr operation.
STRAINER. Pravests debris fram sotaring pumps by mesns of perferated

matal scresn W protect pump insakes, )
FRONT AND REAR BILGE PUMPS. Remove watsr froem vekdcls through .

discharge tuba by means of alectrically oparated reter-type -Basy ‘to find

pumps. Activated by singls swiltch on instrwnest panel. .,.gugg bit
LRFT FRONT AND RIGHT REAR BILGE OUTLETS. Throw off wessr. of information

SCHT oun. Provides visnal indication dlnur Oow o madle driver
to obssrve action of fromt pump,

.r,mma \f o -"‘

¥
o -
tee. d-

Exampis of text keyed to linstration

5/2 | | )
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( ‘ Alternate Methoc.‘ls and Regquirements

Any of the following methods of keying text to illustrations will improve the usability of TM.
Additional examples are given at the end of this section. In order of preference, they are:

a. Leader line Eetween text and iltustration (page 5/4).

() Paragraphs are titled, boxed, and located on the illustration.
{2) Paragraphs are located close to items and connected by leader lines.

b. Name, letter, or number (page 5/5). R

(1) Paragraphs are assigned name, letter, or number (which corresponds to item on
illustration) and listed in logical sequence.
(2) Text and iflustration should be on same or facing pages to eliminate page turnmg

C. Integrated With illustration (page 5/b).

(1) Text is located on illustration as integral part of illustration proper.
(2) Text appears on illustration immediately adjacent to associated illustration element.

Keying Method Se!ecﬁon Criteria

_Alternates a and bhave only one minor disadvantage: the information may not be as compact
as with conventional text. Any increase in pages, however, is more than offset by the increase
( : in usability. With careful planning, any increase in the number of pages would be negiigible.

In addition, keying method b (name, letter, or number) can be used where .information is
placed in separate sections or even separate volumes.

Alternate ¢ (the mtegratlon of text within the lllustratlon) has one serious limitation: By
integrating the text within the illustration, the use of the illustration is made more difficuit when
the text is not needed. For example, with a block diagram, the user is forced to always scan the
text whether or not the material is of any interest. if the user is solely interested in the diagram,
then the text is a handlcap. particularly after he or she has learned the information in the text
and no longer needs it. Alternate cis useful for showing overall system operation and
interrelation. It is a good method for introduction of system information.

If the primary purpose of the illustration is signal tracing, then alternate b would be preferred.

« o
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Content and Style Requirements D

a. Paragraphs are titled.

(1) Title is noun name of part or signal being described in text. ®
(2) Title must agree with name appearing on part.
{3) If no name appears on nart, then an easily recognized functional title shoutd be used

{4) All capital letters in title are preferred as an attention directing device.

b. Content, style, and sentence structure requirements for text keyed to illustrations are
same as for stylized text {Section 4).

DIPSTICK:
N / Add oil throyat & ST VR

Example
Between

of Alternate a - Leadler Line
Text and Illustration

5/4



~

Downloaded from http://www.everyspec.com

MIL-HDBK-63038-1A (TM)

2.16. RECEIVING FUNCTION

Receives reflected rf energy from target. Channels energy to processing ¢ircuits for display on radar screen.

RADAR ANTENNA. Parsbolic reflector which
collects reflected energy from targets along antenna
boresight axis. Mechanically positioned to search for and
track targeis. Modulates signal 1o develop azimuth and
elevation pointing-error signala for positioning.

WAVEGUIDE COMPONENTS. Permit use of a single
antenna for both transmitting and receiving. Circulate -
energy from transmitting function to antenna and from
antenna to tr tube. Circulate any energy reflected from
tr tube to resistive load, .

m TR TUBE. Short-circuits rf pulse leakage to prevent

= its entering receiving section when rf leakage may be of
sufficient amplitude to damage paramp or image rejec-
tion mixer diodes. Keep-alive voltage maintains ioniz-
ation during transmission but allows received weak sig-
nals to pass through tube without ionization. Voltage
applied only during radar on operation.

Ti

el

ANSMITTING

065K

FUNCTION

RECEIVED

RECEIVED
RF ENERGY

TO }-PORT
CIRCULATOR

, { KEEP-ALIVE
w ) VOLTAGE

Example of Alternate b - Keying Method.
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. Section 6
QUALITY PRESENTATION _
TECHNIQUES FOR
TM VOLUME CONTROL

Page Page

Overview .......... e 1 Specification Requirements

Methods and Requirements ........... 1 for Detailed Step-by-Step
Objectives and Principles ........... 1 Procedures ..........ccvvevenannn 13
Volume Reduction Techniques ......... 2 UseoflocatorViews ................ 15
Quantity of lllustrations . .. .......... 2 Use of Human Figures . .......... .18
Opposite Hardware and Like ltems. .. 6 Use of Tabular Presentation .......... 21

Overkill................. R 10 Use of References ............. L2607

Coverage of Maintenance Useof CurtailedText ................ 26
Procedures as Logical Tasks. .. ... 12 General .......... .. i 28

OVERVIEW

This section contains examples of good and bad presentation techniques for coverage of
maintenance procedures. it aiso identifies several presentation approaches which con-
tribute to unnecessary increase in volume of pages. In addition, the concepts covered in
this section are intended to reduce cost by controlling the overall page count and ex-
traneous illustrations. The technical writer must exercise prudent judgement in selecting
the type of presentation commensurate with target audience and equipment consideration
(i.e., the detail coverage must be sufficient for optimum procedures but not redundent or
excessive). :

METHODS AND REQUIREMENTS

Objectives and principles

Control of TM volume (number of pages) can be obtained by applying quality presentation
techniques to the following subjects which are discussed in detail and with examples
under-Volume Reduction Techniques paragraph. Sample TM pages are included to provide
guidance for the particular presentation technique being emphasized. Examples should be
considered as guidelines and are marked “DON'T” and “OK” to illustrate the type of
coverage required.

1. Quantity of iliustrations.

2. Coverage of symmetrically opposite hardware and like items.

3. Overkill {too much detail for simple procedures).

4. Coverage of maintenance procedures as logical tasks/jobs rather than piecemeal

type coverage of every item listed in the maintenance allocation chart (MAC).

5. Specification requirements for detailed step-by-step procedures.

6. Use of locator views.

7. Use of human figures,

8. Use of tabular presentation.

9. Use of references.
10. "Use of curtailed text.

61
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VOLUME REDUCTION TECHNIQUES

1. Quantity of illustrations.

Excessive repetition of illustrations on same or facing pages to illustrate every step is not
required as shown in the following two examples.

REPLACE UPPER DOOR HINGE @ [
'

Thos 1ask covers: Remove (page 18-4]. tnalall {page 18-T}.

INITIAL SETUP
Tooly: Personnal Raquirsg:
General mechanic’s 100l kit: sulomotwa — Orgarizational mechamc 83710
5100-00-177-7010

Equipmant Condilns:

Carriet on level surfate
Spring pin — MS300M- 20 Hand brake ast

MateristarParls:

Lock washar {3} = MS1220M4 THROTTLE handle OFF /é
Hinpa hall — L19TRES-1 (MO D) FUEL handis OFF
MASTER POWER swilch OFF
LAUNCHER INTERCONNECT awilch OFF !
INSTA| & (§) las required). ONE
W HIf ALF {51, ihren new lock

-l § (4]-ggashers (1), and 3crews (2}

mmcnhhmmmn. Lokt . ‘ INSTA] EW SPRING PIN (1),

o thown. > /} ‘\\ \ cx TO MAKE SURE DOOR
ImE@ovel 2 A L AND SEALS PROP-
REMOVE

{

LRE i . ~ Fegguuet sdjusi door. ) \E) =
. ., ~ ) bﬂsr REARVIEW MIRROA
~ \ '_' ; 9 \ hy; A4

1. CLOSE AND LATCH DOOR. Puth rsanne
mitor oward goor
DRWE SPRING PN (1} FROM HINGE.
Dhacard spring pm,

REMOVE three screws (D), washers (3],
tock washers (4), ONE HINGE HALF (5),
and shms (8). Diacard lock washers and
hinge haif.

~

L

6/2

*

vy



Downloaded from http://www.everyspec.com

VOLUME REDUCTION TECHNIQUES (cont)

1. Quantity of illustrations (cont).

MIL-HDBK-63038-1A (TM)

REMOVAL

1 Remove nut {2}, lockwasher {3), and wash-
or {4),

2 Remove shock sbsorber (1) with rubber
bushings {5} installed.

INSTALLATION

2 Install and tighten washer (4], lockwasher
13), and nut {2),

6/3
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VOLUME REDUCTION TECHNIQUES (cont)

1. Quantity of illustration 5 {cont).
Develop illustrations for maximum use where one illustration can support several steps as
shown in the following two examples,

REPLACE LOWER DOOR HINGE

DESCRIPTION
Thistask covers: fAemova. Inslal.
INITIAL SETUP
Tools: Equipmen Conditions:
General mechanic’s tool kit: automotive :
! __References
Carrier on level surface
Materials/Parts: Hand brake sat
Spring pin — MS39088-288 THROTTLE handie OFF
Lock washer (3} — MS122034 FUEL handle OFF
Hinge half — 4187968 (80212) MASTER POWER switchrOFF

LAUNCHER INTERCONNECT switch OFF

NOTE
Replace leit and right hinges the same wey,
Lelt hinge is shown. .

1. CLOSE AND LATCH DOOR.

2. DRIVE SPRING PIN {1} FROM HINGE. Dia- 3%
© card pin.

3. REMOVE three scraws (2), washers {3),
fock washers (4}, ONE HINGE HALF {5),
AND WEDGE {6). Discard lock washers amy]
hinge half.

1. INSTALL WEDGE {6}, NEW HINGE HALF
(5), three new lock washers (£, washers
(3), and screws (2).

2. INSTALL NEW SPRING PIN (1).

3. CHECK DOOR TO MAKE SURE DOOR
LATCHES FIRMLY AND SEALS PROP-
ERLY. Ui required, adjust door, See
page 16-2.

159
NOTE

When developing illustrations for maximum use within a task, avoid busy or confusing
type illustrations.

6/4
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VOLUME REDUCTION TECHNIQUES (cont)

1. Quantity of illustrations (cont).

REMOVAL

H
1  Remove nut (2, lockwasher (3), and wasn-
er (4). "

2 Remove shock absorber {1)
bushings {5} installe

INSTALLATION

1 Install shock absomyer (11\gn moyintind’ (A . R
studs (6) with mb%s ] V
attached.

2 Install and tighten washer (4), lockwasher
13). and nut (2.

NOTE

Further reduction of TM pages can be realized when using the technique of coverage of
symmetrically opposite hardware and like items (there are two of the above shock
absorbers).

65
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VOLUME REDUCTION TECHNIQUES (cont)

2. Coverage of symmetrically opposite hardware and like items.
When separate maintenance tasks are written and ilustrated for simple like items {e.g., cir-
cuit breakers}, the TM pages may develop as shown in the following two examples.

215 COMPAATMENT CONTROL MOOULE - MANTENANCE IMETRUCTIONS (Comi).

1-13.  COMPARTMENT CONTROL MODULE - MANNTENANCE BESTAUCTIONS (Cout).

W AT VIR AL TH0N

LOCA TN MEw ACTOm

[ mEmovac msTaLLATION |

REMOVAL

1 Osassemtie COM I 271}

2 Pomove wee it feam INDICATORS carcust
braakae (1}

3 Unscrew snd romeve: walerproo! Book (2} '
4 Famavs cocu breahes |1} 90 Aayang whaher (3}

WMSTALLATION

1 insert INOWCATORS ok braaiae (1) vt gymg
wasner {3 = panal (4] and secure wlh -
oot (2) .

g/ NTRANCE PRESSURE cocust brashar {1)
um-h-ulnwillwm-‘
wateproot boot (2)

2 Cannect wre Wads Ml i page 2.3
3 Rsazsarmbie COM g 2171 .

217

| removaLmsTaLATION |

Pansl

w21

weg lapgs rom COMPANTMENT PRES.
oL T

3] wats heyng mashes [3) o pana? [4) g
we i walenprool boot (2t

2 Cornecl wun it Raler 10 page 7184
3 Pesssempia CCM @ T 171)

REMOVAL

* Dmassermbig COM 1 2971y

2 Pemove wae iade kom MAIN FAN croust
DR (1]

3 Unicoaw and removs wanroroot boot (23 )
4 Famove Criut arasiev {11 and kayng washes (1)
w3TALATION
U Wvean) AN FAN crcus eaaha {F] wilh seying
WA (] BNt (1) Bng 8aCurs il wikirprond
boot 171
2 Connert mute wads Peler 10 page 7.t
3 Apaysemow COM @ 21113

*rn

)

6/6
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- VOLUME REGUCTION TECHNIQUES (cont)

( 2. Coverage of symmetrically opposite hardware and like items {cont).

2-3-15. PILOT SEAT [MSTALLATION {coat)

2-3-17. EPG SBAT INSTALLATION (comt) 1-5-11

prefoad on 1 at el
times, The seal must be
accupied whemcves IL IS
sdjusted, If the seal
wvertical adjust handle is
pulled when the seat s
* wnoccupied, the seat will

snap to the Full wp posities.

This could Cause severe
?elu:nncl Injury. Sesk
imnediaia aaaicel aid.

1. INSTALL SEAT SLING (T3N).

&. Put sling 1738) owm seat {1},

b. Pul two !ngel clamps (1)
on seat (1) ead tighten
handles {3).

€. Put tuo lowsr clamps (£ 3]
on seat L] and tighten
handles {3).

N

GO TO NEXT PACE

-

Thare i3 sn wpward spring
prolead on the ssat st stl
timws., The saat must be
occwplad whenovar It I
adjusted. I the seat
vertical sdjost handle is
pelied when the 3est s

’ saoccupled, the smat wll) X
. _smap o the fell wp lu.(

" This could cause safere
rasanel mur)‘. ok
seedinte leol ald.

ol clamps (2)
tighten

NOTE

The examples shown are the first pages of separate procedures for pilot seat and CPG

seat. Both seats are identical.
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VOLUME REDUCTION TECHNIQUES (cont)

2. Coverage of symrr{etrically opposite hardware and like items {cont).
Symmetrically opposite and like iterms can often be covered in one procedure to reduce

VOl

Further reduction of TM pages can be realized when using the technique of coyering
maintenance procedures as logical tasks (e.g., Pilot/CPG Seat replacement in lieu of
separate Pilot/CPG removal and Pilot/CPG seat installation procedures).

Ime as

nloc

PN SYTH

mbnmisim fem B £ e bkl AVAPTY
SITUWIL 11 LNT FUNUWITTY LW TAGilpieo.

1-3-15.

PILOT/ CPG SEAT INSTALLATION (cont)

There

preioad on the seat st all

times.
occupi
adjust

vertical adjust handle is
pulled when the seat Is

unoccupied, the seat wiil
shap ta the full up position.
This could cause severe’
fur:unnel'lnjury. Seek
mwediate medicn) afd,

INSTALL SEAT SLING (T38).
a. Put sling {T38) on sest (IC\

b. Put two upper clam

handles (3).

c. Put two lower clhmps (2)

handles (3].

WARNING

is sn upward spring

The seat sust be
ed whenever It is
ed. If the seat

seat (1) »

seat (1} and Rightan

NOTE

6/8
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VOLUME REDUCTION TECHNIQUES (cont)

2. Coverage of 5ymmetrically opposite hardware and like items (cont).

2-15. COMPARTMENT CONTROL MODULE-MAINTERANCE

NOTE

This procedure is typical for the

following circuit breakers.

INDICATORS (1), ENTRANCE PRESSURE (5], .
MAIN FAN (6), and COMPARTMENT PRESSURE (7).

REMOVAL

1. Disassemble CCM (p 2-17}}.

2. Remove wire leads from br-e_aker. ?

3. Unscre:w and remove waterproof boot (2). :

4. Remove circuit breaker {1) and keying
washer (3).

INSTALLATION
1. Insert circuit breaker with keyig

washer (3) in panel (4} ufg
with waterproof boot

2. {onnect wire leady. fer to
- page 2-184.

3. Reassemble CCM (

NOTE

Where one step ,might differ between items, it can be covered by a table or matrix listing
the difference. Locate each item covered at the beginning and add note that procedure is

typical.

6/9
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VOLUME REDUCTION TECHNIQUES (cont)

3. Overkill.

Overkill- is providing detailed instructions and illustrations for simple or common
knowledge procedures (e.g., instructions that specify turming screwdriver clockwise to
tighten screw; directional arrow illustrations to support a common lamp (light bulb)
replacement procedurs) as shown in the following example.

Section V. MAINTENANCE PROCEDURES

@ [+o cursmansuwerivovaL o
" REPLACEMENT. (Con.)

510, CALL STATUS LAMP REMOVAL AXD Nopioce lamp.
l REPUACEMENT. .

QR

\

7

%
{

. SCrew Mg (wver wah saached lamp o panel

554

h
g
o

R

/
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VOLUME REDUCTION TECHNIQUES (cont)

3. Overkill (cont).
Eliminate overkill as shown in the following example.

$18. CALL STATUS LAMP
PLACEMENT.

a. Remove lens cover from panel
to remove lamp.

Instail lamp in lens cover.

c. Install lens cover and lamp ifl pgnel.

o

6/11



Downloaded from http://www.everyspec.com
MIL-HDBK-63038-1A (TM)

VOLUME REDUCTION TECHNIQUES (cont)

4. Cover maintenance procedures as logical tasks/jobs rather than piecemeal coverage of

every item listed in the maintenance allocation chart (MAC).

Piecemeal coverage generates redundant initial setup and location view of each

piecemeal item or maintenance function as shown in the following example.

90\\\J

I-A3, RIGIHY MAKDGRIP (RHG) REMOVAL 7—%‘ N k{"‘\\"“"’ (RiG) “‘5“’-“"9"\

This task coverr removal.

isNgask \er‘:nstlllu ion,

INITIAL SCTP

Applicadle Conflgurafion: ferendes:
All 55-1500-238-15%

Cevelop procsdiresiparagraphs as mainténance function tasks (e.g.,
submaintenance function tasks (e.g., Remove and Install) as shown in

ple.

NOTE

Piecemeal coverage can result if source data is not anaiyzed.

6/12
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VOLUME REDUCTION TECHNIQUES (cont}

5. Specification requirements for detailed step-by-step procedures.

‘Do list task summary submaintenance function tasks -horizontally rather than vertically.
D? list only those topics that are utilized and provide useful information.

Do prepare detailed procedures to experience level of user.

Do prevent overéimplification of detailed procedures.

Do prepare data in language free of vague and ambiguous terms.

'

Do include all essential information.

Do be consistent in use of terminology.

Do prepare sentences that are short and concise.

6/13



Downloaded from http://www.everyspec.com

MIL-HDBK-63038-1A (TM)

VOLUME REDUCTION TECHNIQUES (cont)

5. Specification requirements for detailed step-by-step procedures {Cont).
Don’'ts are shown in the following example,

9-33. REAR BRAKE SHOES MAINTENANCE (M915).

THIS TASK COVERS: (APPROXIMATE TIME REGUIRED FOLLOWS TASK DESCRIPTION.)

2. Aemovai, {151
Ib. Inspection, (15}
. Installation . Don't list vertically; 20}

Don't reference time;

place horizontally. times are listed in MAC,

50 Minutes Total,

TEST EQUIPMENT
Nons.

SPECIAL TOOLS

None,
MATERIALS/PARTS (P/N)

Don't list heading if there are no entries. )
None, e -

Don't list heading and entry,
if only one target audience person needed. .

PERSONNEL REQUIRED
One (MOS-638204,

SPECIAL ENVIRONMENTAL CONDITIONS
Vehicle Parked on Level Ground,

AEFERENCES (TM)
None GENERAL SAFETY INSTRUCTIONS
Engine OFF.
Transmission in Neutral
Park Brake Set.

TRAOUBLESHOOTING REFERENCES

91,
Don't list maintenance
tasks that do not apply.

INITIAL SETUP . EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
M815. 10-15A, Hub and Drum remaved.

NOTE

Close up text; eliminate white space

6/14
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VOLUME REDUCTION TECHNIQUES (cont)

6. Locator views.
Locator view iliustrations for common equipment |tems(e .g., headlights, tires, and tracks}

as shown in theifollowing three examples should be avoided.

HEADLIGHT ASBEMBLY (LEFT ﬂﬂb RIGHT) REPLACEMENT {Shest 1 of 1}

TOOLS:  Hammer
REFERENUCFE: TM 9-2350.257.10

NOTE

Somo rings may be too tight to
foosen with fingers. Tap with
hammer untii looss. Then do steps

1and 2.

REMOVAL:

1. U-ing fingers, turn ring (A) counterclockwise
while lifting headlight /B away from base
assembly ()

2 Memove headlemp 1B

INSTALLATION:
1. Place headlight /Bi in position on base assembly (C),
2 Using lingery, turn ring {A} clockwise while pressing down on headlight (B). Tighten ring.

. Check operation of headlight (TM 9-2350-257-10).

6/15



Downloaded from http://www.everyspec.com

MIL-HDBK-63038-1A (TM)

VOLUME REDUCTION TECHNIQUES (cont)
6. Locator views (cont).

Table 42, Organizationat Praventive Maintenance Checks and Services {cont)

Q—-Quarterly S—Semisnnuslly A-—Annuslly B-Biennlally H-Hours MI-}

Interval ITEM TO BE INSPEC

Item Procedures:

No. | Q ] A B H |™ filled, or ad]
il

"‘N

[
\7

L Rotate and maich tires according to tread de-
sign and degree ol wear. Ses TM 9-2610-200-20
for acceptable limits in matching tices. Torqus
whesl nuts 10 450 pound-fest (810.2 N'm).

TRACK ASEEMBLY RPEPLACEMENT (Bhoat 1 nf 100 TI4Y TRACK LIMK AFPLACEMENT (gt 1l 3

FROCEDURE INDEX

HOCENDRE . PArE

In» hemmer

n sncket with 344 1a. dme )
hardie (Tweker’ barl with 3i4 in rrive

Latr et woth V4 in drive '
2 )k haminer

{ remhar, pinch potnt .
1-5 LR an worket with 30 ap drise +

Thsconmect tra- ks TA 32019025010,
112w wche’ with 304 in dnive K
Turque wrench with 1/4 on dries 10-000 1h-Nt) (D814 N m)
W] 4 exeeneon with 344 in drne .
nOTE
ST TAL 1% HS  Fnd connecior paller
Thare ars twe tinch desprs - T142 snd TET D2 nat mue

FLPPLIES lhoary rops 'S0 0 trecha on ssma Lenk,

PERSORNNFL Th
REFERENGUE T™ 0% 0

FREGIMINATY FROCEDURRS

6/16
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VOLUME REDUCTION TECHNIQUES (cont)

[
6. Locator views (cont).
lilustrate the locator view of item once when needed at the beginning of the procedure or

the first time the item is called out as shown in the foilowing example.

(MATNTENANCE OF RECETVER ASSEMBLY  — ]

2-27. FUNCTIONAL TEST OF DRIVE MOTOR

e —————————

INITIAL SETUP

Tools ) Equipment Conditions
Power Supply 10-32 vdec, 0-50 amps References

Part ﬂo. TC-32-350 Drive Motor removed

-TM 9-1005-200-208P

1. SETUP POWER SUPPLY ON BENCH.

a. Position power supply (1)
on work surface. Connect
power lead to 220 volt
source.

b. Position ON/OFF switch (2)
to. OFF.

¢. Rotate OUTPUT knob (3} to
zero.

2. CONNECT INTERCONNECT HARNESS
TO DRIVE MOTOR.

a, Position inter
harness (4) a
(5) on work

b. Connect interfonndct
harness plug {6} tR{ dri
motor- receptac (

3. CONNECT TINTERCONNECT HARNESS
(4) TO FOWER SUPPLY .(1}.

a. Connect both black wires (8)
to the negative post (9)
on the power supply (1).

b. Connect both red wires (10)
to the positive post (11)
on the power supply (1).

NOTE

llustration of locator view should not be used when item is located in maintenance func-
tion reference procedure.

6/17
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VOLUME REDUCTION TECHNIQUES (cont)

7. Human figures. -
The use of human figures should not be used inappropriately as shown in the following ex-

ample.

[24. Queue answeR. |

The QUEUE ANSWER pushbufion i3 used 1o answer
Inooming calts which are walling in "Queus”.

;9—@?!!8“!@“‘“6 |—Oﬂlllluo—| '8‘ l l )

L] LO0F Thuws

AREBULT:

« A cal is removed trom gueus and you can lak 1©
calier.

» IN QUEUE indicaions are updsied.
« iIN PROCESS indicarrs sre updaied.

Prass QUEUE ANSWER pushbufion 1o tak 1o ' -
waiting cal. {QUEUE ANSWER pushbution lights | ‘

118

6/18
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VOLUME REDU(.“,TION TECHNIQUES (cont)
7. Human figures (cont).

lllustrations of human figures or hands should be used only when required to show how a
specific function or procedure is performed as shown in the following two examples.

5. PAPER REMOVAL

%. RAEMQVE PRINTED PAPER BY
FEEOQING FORWARD THRU
GLIDE AND REMOVING FROM
COMPARTMENT.

m

6/19
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VOLUME REDUCTION TECHNIQUES (cont)
7. Human figures (cont).

. Place gear clutch assembly

. Rotate gear clutch assembly

. Grasp small spur gear (7)

., Push in on handle {9} o

. Slowly release pressure on

(1) in assembly tool {5)
with the clutch spur gear
(2) on top as shown.

{1) until timing marks (6)
are in position as shown.

and pull down while lifting
the clutch spur gear (2)
from spur gear shaft (8).

tool (5} and hold tifhtl
while turning small ur
gear (7) until lugs 0)
are in line with shaft 1).

handle (9) and remove
roller (12) next to shaft
(i1).

6/20
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VOLUME REDUéTION TECHNIQUES (cont)

8. Tabular presentatlon
Tabular presentatlon is not effective for presentatlon of maintenance procedures. This

presentation method results in greater volume for maintenance procedures. “‘Location”

and "ltem” columns are often blank as shown in the following four examples.

€5 Gas Producer Fust Control - ldis Check

INFTIAL SETUP
Applicable Configurstion Special Tooks
A Wrench, Tool No. 6798292
N “Locarionatem | REMARKS 1 [ action ]
AlRFBAHél i Check the idle speed setiing with the engine

running. Stabilized idle speed should repeat
pvery time, whether the twist grip is slowly
rolled or sapped to the IDLE position,
Failure of Lthe stabilized speed to repest ia
cause for & retheck of the rigging. Check
for proper idle adjustment rigging as

. follows: '

1 . (39

. \ Reloaw Lhe idle detent
on Lwist grip. Very
n “ \ slowty 7ol Lwist grip
in direction of cutofl
. : . just enough 1o obeain
perceptible movement
- of pointer Lip (spprozi-
mately the width of

the pencil merk). If

N1 idle speed decrensss

take the [ollowing cor-
\ . rective action:

V a. If the pointer iaat or
. above the 30 degree
, mark, rarig aircrafl

finkage Lo MOV poinier
tip 1o & poinl just below
to 30 degree mark.

b. I pointey is more
than 5/65 in. (2.0 mm)
below 30 degree mark,
vorig sircrafl linkage to
move pointer closer Lo
the 30 degres matk,

6/21
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VOLUME REDUCTION TECHNIQUES (cont)
8. Tabular presentation (cont).

ﬁ-IZ. HYDRAULIC SWIVEL ASSEMBLY MAIMTENANCE INSTRUCTIONS - Continued

ITEM ACTION  RENARKS

1. Swivel 8. femove
assenably

(1) Pisconnect two
pressure and two returan line
Quick.disconnects fros
swivel. [natall protective
caps on open line.

6-29
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P R

. VOLUME REDUCTION TECHNIQUES {(cont)
( 8. Tabular presentation (cont).

mEM t ACTION i MEMARKE

[ ReassemBLY AND LUBRICAT.ON (CONT) |

AIWING CIRCLE M2 AND M2A2 ORIENTATION PARTS {CONT)

Shoe (12). feit washer (13), & Lightly lubricata shos {12) snd leh

knob (14}, knob {15), and washer (13) with grease (lem @,
ping (18 and 17) app C).
‘ b. Press the new leit washer (1) inko
groove in shoe (12).

¢. Mgl shos (12) with foll washer (13)
facing outward.

d. Aline curved side o shoe (12) with

! Quved side of housing. Press inka

N

6/23
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VOLUME REDUCTION TECHN!OUES {cont)
8. Tabular presentation (cont). -

9-32. FRONT BRAKE SHOES MAINTENANCE (M916 THRU MQZO) {Continued).

LOCATIONNTEM " ACTION REMARKS

[D. ADJUSTMENT.|

If jack is used, support truck with blocks
so that it will not fall if jack slips. -

18. Wheel. Jack or hoist free of
ground.

2. Remove,
b. Insert adjusting tool.
c

. Turn starwheel bolt {insi
siot) until brakes drag
heavily on drums.

d. Back off starwheeld
.
7).

19. Two dust covers {27).

until wheels

6/24
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VOLUME REDUCTION TECHNIQUES (cont)

8. Tabular presentation (cont).
Tabular presentation can be effective for presentation of operator technical manual opera-

________ s frallawina avamnala
LT LA~ )

tion prOCGQUH::b as shown in the cliowin amp

<4

1-12. EOUIPMENT CONFIGURATION. (CONT)
The swilch positions for each of the five moses are snawn in the foliowing table:
OPERATING MODES
SWITCH POSITIONS
MODE SELECTOR  LB/CB

MODE SWITCH SWITCH REMARKS
Point 1o point POINT TO POINT L8 For direct connaction of
two tsisphone sets.

OC suvemsion-ocal OC SuPv 'OF cConnection to a
Dattery switching facilitv using d¢
signating, The telephons
sal aberates On niemal
ories.
AC luuem lon tca
baitary !.lcllity usIng BC
ing. The teisphone
sﬂ opnrltu on mtermal
batienes.
DG SUDErviSION For connection 10 &
cm'u'non pattery switehing faciity using dc
signaling. The telsphone
set s ooweored from the
switching facitity.
AC supervision AC SUPY ACKCB For connection to &
common datiery switchung factiity using ac
. sianaling. The tetephone
aat 18 powered Hom the
swilching tacility.
SPECIAL USES

Extension Sernce:

Prowides ior more than one inep o &t 106G 10 Ofve HiE.

Up to tour p can be ¢« d togethet.

All telephone sets Are wired the 3ame, and have the sama lunclions ang
capxlilies,

-9
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VOLUME REDUCTION TECHNIQUES (cont)

9. References.

Reference may be made to any task that exceeds more than a haif page in length or that is
required as part of three or more other tasks in the manual. Maintenance procedures from
other TM's should be included rather than referenced when: '

a. The material is needed in three or more procedures.

b. The material consists of less than five pages.

10. Curtailed text.

Use of an illustration instead of written procedures may be used for simple maintenance
‘procedures (e.g., remove and install hose/tube clamps using screw/boit, washer and nut;
remove and install hydraulic/fuel/oil lines and fittings) as shown in the following example.

NOTE

A large number of callouts requiring numbering in diSassemny sequence would not be an
acceptable candidate for this methed.

When unique reassembly instructions are involved, this method should not be used.

6/26
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VOLUME REDUCTION TECHNIQUES (cont)
10. Curtailed text (cont).

[}

RIGHT-HAND SUSPENSION SYSTEM HYDRAULIC LINES AND FITTINGS: REMOVAL AND
INSTALLATION (CONTINUED)

REMOVAL -
. b Rebeve hydraunc pressure (o 4 1621 6 Elbow
7 Right iy, 2 hose fockout Cylirvier tee
2., Remave hings sid DT0ngs usiny Husiratin sixl bpiaul o8 9 8  Luckout Cyhirsker e
i 9 Prussure: wal cap
10 Lotriut
1t Tee
. 12 Pacxuy
INSTALLATION 13 Aerluger
Install lines and fittings 4 Nk
using 11lustration as a guide. 12 g;:::‘:w 4 lockout cylider ine tube sssembly
LEGEND . 17 Wisher
18 Screw
1 Elhow 19  Aght 1o leh crossover pretsure hine tube assembly
2 Locknut 20 Ruyht no. 3 tee to nght ny 4 tee tube asembly
]  Bacwup washer 21  Rauynt no. 3 1ee o fight ) tee Tubw ¥
4 Packing ' 22 Clamp
§ Lockout cylinder hose 23 Rught cappsed tee 1o (yhl no. 2 tee tube assembly
24  Rwynt no. 2 tee to Night no 1 hose elhow tube assembly

RIGHT-HAND SUSPENSION SYSTEM HYDRAULIC LINES AND FITTINGS: REMOVAL AND
INSTALLATION (CONTINUED)

6/27
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VOLUME REDUCTION TECHNIQUES (cont)

GENERAL

lllb' gUUU CRAITIHE

s of volume reduction
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R

..-. . -

echniques will reduce volume and cost of

-|-

technical manuals while increasing usability by eliminating extraneous material. Other
areas of TM presentation techniques that can reduce volume and cost are as follows.

Troubleshooting

[ Py PR 1Y

e inaccurata or imnronerlv analvzed source data can
‘;, lll“uul‘lulv LS 1] LARRS A Al | AL LRIl A
ly increase volume.

..................... P R D L Y L Y Yy I o)

Technical manual pages using color should be restricted. Color
should not be used in areas such as chapter titles, appendix titles and

common tool illustrations for Basic Issue Items list in operator type
manuais.
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Section 7
DETAILED PROCEDURES:

e e §F AL e B

ORGANIZATION AND CONTENT

Page Page
Overview ........cciiiiinnnnnienans 1 Detailed proceduretypes. ............. 8
Materialtobecovered .............. 3 Maintenance procedures. . ............ 8
Methods and Requirements ........... 3 Operating procedures ............... 10
Objectives and Principles ........... 3 Testprocedures ..............coonuns 10
General description .............. 3 Quaiity controicheck .. .............. i2
Initialsetup .......... ... ..ot Ways to omit information. . ... ... R 12
OVERVIEW |

This section explains.how to organize and prepare Detailed (step-by-step) Procedures.
Different styles and formats are discussed to aid in selection of the best presentation
technique for each specific task and conditions. The main purpose of Detailed Procedures
is to guide the user through the operating and maintenance tasks that must be performed
while providing a fevei of detaii commensurate with the user's knowiedge and skiiis. To
prepare Detailed Procedures with the proper leve! of detail, the writer must have a
thorough understanding of the user's experience level. This understanding concerns
details of the user's specific knowledge and skill (target audience description) about the
following.

a. Location of components, including controls, indicators, modules, units, parts, etc.

b. Familiarity with specific procedure. For example, is it sufficient to tell the user to
start the engine or abtain lock-on {assuming he or she knows the several operations
involved from memory), or must step-by-step information be provided?

c. Use of test equipment. Does the user know how to use test equipment without addi-
tional instructions (except for location of a test point and the expected value of a
signal}, or must you explain exactly how to connect and set up the test equipment?

n
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The Detailed Procedure should also increase the user’s technical knowledge and
understanding of the job to be done. This additional knowledge and skill will enable the
user to perform the job more efficiently, prepare for advancement, and work on similar
equipment.

—

Three basic formats are used to present all Detailed Procedure information. These formats
are outlined below:

a. Maintenance procedure format. Used to present maintenance instructions (e.g.,
removal, disassembly, repair, assembly, installation, packaging and shipping).
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ticipated conditions {e.g., starting, operation, operating in standby, and shutdown of
equipment).

c. Test procedure format. Used to present all test, and checkout instructions.

NOTE

The examples shown in this section should not be construed as the only acceptable
methods of presentation for the above three formats.

In addition, Detailed Procedure units contain the following information:

a. Initial setup. Lists the information needed by the user before starting the Detailed
Procedure.

b. General description. Provides purpose and technical principles on selected tasks to
ircrease the user's technical knowledge and understanding of the job.
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NOTE

For additiona! information on procedures and information on specific aspects of pro-
cedures see the following sections: ~

TITLE ! TITLE

Procedures: Organization Wamings/Cautions/Notes
Troubleshooting Measurements/Tolerances
Multiple Experience Level Coverage Locator lllustrations

Skill Enhancement Materials

Material to be covered:

.v-'——---.

b. A description of detailed procedures.

METHODS AND REQUIREMENTS

Objectives and Principles

Technical manual Detailed Procedures should have the following characteristics:
a. Be accurate and reliabie.
b. Reflect thé real-world job which needs to be done.

c. Contain all needed information. (All initial conditions, tools, test equipment, parts,
and personnel required to complete the job.)

d. Reflect the most efficient way to do the job.

e. Easyto u:se:
{1 Making information easy to find. .
(N ﬂrnannﬂnn the information for most efficient use.

-7
{3) Short,;terse statements.
(4) llustrations correlated with procedure. -

£. Contain the proper level of detail to match the user's experience level.

Requirements

1. General description. Provides purposes and technica! principles on selected tasks
to increase the, user's technical knowledge and understanding of the job. A general

description may precede each Detailed Procedure. Refer to Section 12 for use of Skill

Enhancement Materials.

2. initial setup. Lists the information required by the user before starting the Detailed
Procedure. This shows how to prepare the work area, what tools are needed, and other
essential information. The format should be arranged to present the information clearly, it
should make optimum use of the page space, and it should be consistent throughout the
manual. Detailed format requirements are shown below.

713
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éxamples of initial setup
INITIAL SETUP
Applicabie Seriai Numbers Materials
CA-105 thru CA-450 Light bulb (Spare bulb carried in vehicle
’ : map box)
Tools
Vehicle tool kit 407425
INITIAL SETUP
Tact anilinmant Pafaronrac
L=~ % GHUIPIIIG'I‘ T T I S I T
Missile guidance test set - TM 9-4910-474-20
(Model Number or Part Number) ' )
Multimeter  AN/URM-105 Personnel Required: 2
Tools
Vehicle too! kit 407426
Wrench P/N 8078683
Eyebolt P/N 500348
Chain hoist P/NB750100

a. Applicable configurations. When the procedure does not apply to all configurations
of the equipment, different configurations covered by the same procedure will be
brought to the user's attention. The method for identifying the information that ap-
plies to each configuration will be explained. Omit this portion if the same instruc-

tions apply to all configurations.

Example: ‘
Applicable configuragions
CA-105 thru CA-450

714
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NOTE

Information, preceded by | 105-200| applies only to CA-105 thru CA-200.

Information. preceded by 201-450| applies only to CA-201 thru CA-450.

For b, ¢, and d below, list designations (e.g., part number, mode! number) only if this infor-
mation is not contained in an overall list elsewhere in the TM. If such a list exists, refer to it
instead of repeating the information throughout the TM.

b.

Test équipment. All test equipment required to perform the procedure shall be listed
by name and part/model number. Example: ,

Test Equipment:

- Muitimeter AN/URM 105
Oscilloscope, Type 454 13057 - :
Optical Sight Test Set GVB225-700-PK22 e

Tools and special tools. When the tool kit which will be used in maintenance of a
particular equipment Iis known, that tool kit, SC, or TM number shail be listed.
Special tools shall be listed by name and part number. Example:

" Tools:

Vehicle tool kit (SC number)
Wrench P/N 8078683
Eyebolt P/N 500348

Chain hoist P/N 8750109

Matenjials!Parts. All expendable items and support materials shall be listed. The item
number and appendix which lists these items shall be given. Mandatory replace-
ment parts shal! be listed by name {and part number, if any). The number, quantlty.or
size necessary to complete the task shall be listed, when applicable.

Example:

Materials/Parts:

Grease item 5, Appendix D
Safety wire Iltem 16, Appendix D
Range lock P/N 8675309

Range lock flange kit P/N 8675310

Personnel required. Personnel required to perform a task will be identified if the task
requires more than one. The MOS designation is not necessary but it may be |n
cluded in those cases where more than one MOS is required.

Personnel Required: (2)

715



MIL-HDBK-63038-1A (TM) : -

Downloaded from http://www.everyspec.com

References. All Detailed Procedures or other technical manuals which will be need-
ed are listed here. References may be to a paragraph, page, figure, or TM number, as
applicable. Only list references not listed in equipment conditions. They will also be
referenced when needed for each task, but this summary allows a technician to
select everything needed at the start of the job without checking through the task
listing. 1t also makes selections of frames easy if microfilm storage and retrieval are
used. Example:

References: ,
Para. 2-4 Qil Change Detailed Procedure, 6-Ton Truck, Model B-2

Equipment conditions. Any special equipment conditions required before the pro-
cedure can be started shall be listed here and cross-referenced to the appropriate
paragraph in the text for setting up the condition. Example:

Equipment Conditions:

References

Pg. 4-1 External power must be connected to vehicle.
Fig. 5-2 Left side of vehicle must be jacked up.

Special environmental conditions. Any special environmental conditions {(such as
ventilation, lighting, or temperature) that are required shall be listed here. The
reason that such conditions are'needed shall be explained. Example:

Special Environmental Conditions: 7
Darkened area required so lights can be seen.

General safety instructions. Any general safety information that applies throughout

the procedure shall be included. Specific warnings must also precede steps in the .

procedure which expose personnel to a hazardous condition.
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DETAILED PROCEDURES

Criterion for use

A Detailed Procedure covers a basic mémte“nance task. The task covers a complete se-
quence in itself, but may require other tasks to be included or references, e.g., preliminary

or follow-on tasks..

Descnpnon :
The Detailed Procedure contains all information necessary to perform the complete task.

Examples of Detailed Procedure subjects:
Replace a part or an assembly.

Repair an assembily.
Adjust frequency of a transmitter, adjust tension in control cables in an alrcraft or

nrlmc:f frnnt end of a truck.

Troubleshoot an assembiy or functional group (eg a servosystem, radio, lighting
system, or truck transmission}.

The Detailed Procedures are written and grouped to provide the most lagical coverage of
--------- thmes Arma mrmsamelien

the dUlllUIILBU maintenance. Uepb’lluulg on blL!‘.’, there may be more than one proCedure
on'a page, or one procedure may require several pages.

The Detailed Procedure:

'b
o
oy
-~
1]
3
(1)
D
‘:)
.‘
=
-
-
1
—
e
:r
)
]
X
3
0
e
=
|
@
©

a. Provides a concise

co!

b. Identifies the equipment or part of equipment and the work to be performed. -

c. Includes: _
(1) Title. Identities part, unit, or assembly involved, and the operation which is to be
performed.

(2) Initial Setup. The requirements on pages 3 thru 6 of this section apply here also.

I'Jl Taelr naenﬂnl ion. Includes descripntive text in st lffh"lﬁnf dpfﬁll’ fnrn mr-hmman to

TOQUN Woollip iVt HiviWWe o Weowiipiire shad e sl

understand the task and e equipment functional performance to the level needed
to perform the task.

See Skill Enhancement (Section 12).
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(4) Procedures. Step-by-step procedures which will accomplish the task according
to specification requirements. This inciudes preparation of equipment, where
necessary, any operation which must be done to perform the task properly, the
basic task itself, and return of equipment or test equipment to required condi-

Downloaded from http://www.everyspec.com

tion after the task is completed.

Detailed Procedure types:

a. Maintenance procedures. Maintenance procedures consist of a series of action

statements.

[MAINTENANCE OF RECEIVER ASSEMBLY ]

2-46. REPLACE DRIVE SHAFT

This task covers a. Removal . ¢, Lubrication
b. Inspection d. Installation
Tools General Safety Instructiocns
Turret Mechanic's Tool Kit
SC 5180-95CLAS1 WARNING

Materials/Parts

Drive Shaft
12524302,

Grease
MIL-G-21164

Equipment Conditions:
Kererence
Para. 2-22 Gun (receiver)
removed from turret.

Gun receiver assembly is too
heavy for one person to lift,

Ca+r hal 3 we  wn o
Cet help to lift or caryy veceive
r

iver.
Get medical help if you are injured.
Do not wear jewelry when working
on gun.

Keep fingers away from moving
parts of gun, .

REMOVAL

- oerUDT Vv AN A
i v N

i. PLACE RECE IVER -ASSEMBL

CLEAN, FLAT SURFACE.

Position receiver assembly
(1) with chain sear cover
plate (2) on top as shown.

2. REMOVE DRIVE SHAFT.

a., Use retaining ring pliers.
Remove Ttetaining ring (3)
from drive shaft (4).

b. Press button (5) in ccnter
of drive shaft handle (6).
Pull drive shaft (4) from
bottom of receiver (1).

~7/8
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2-46. , REPLACE DRIVE SHAFT (cont)

INSPECTIOR
INSPECT DRIVE SHAFT.

a. Visually inspect new drive
shaft (4) for bends and
cracks.

b. Get a new drive shaft if

above conditions are found.

,Repeat steps a, and b.

TUBRICATION
i
LUBRICATE DRIVE SHAFT.
Apply light coat of grease

to entire length of drive
shaft (4) splines.

TNSTALLATION
1. INSTALL DRIVE SHAFT.

a. Insert small end of drive
shaft (4) in opening
in bottom of receiver
assembly.

b. Push drive shaft (4) in as
far as it will go. Push
button (5) in center of
drive shaft handle (&)}.
Release button,

¢. Pull on drive shaft handle

(&) to make sure that drive’

shaft is locked in place.

d. Use retaining ring pliers.
Install retaining ring (3)
in groove (7) on drive
shaft (4).

2. PERFORM RECEIVER MANUAL CYCLE
CHECK (para 2-10)}.

FOLLOW-ON MAINTENANCE:
Install receiver (gun)

NOTE

assembly (para 2-42).

7/9
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b. Operaling procedures. See MIL-M-63036.

C.

Test procedures. Test procedures are used to present all test, alinement, adjust-
ment, and similar procedures. Test procedures consist of action and indication

statements.

[MATNTENANCE OF RECEIVER ASSEMBLY

2-27. FUNCTIONAL TEST OF DRIVE MOTOR

INITIAL SETUP

Tools

Power Supply 10-32 vdc, 0-50 amps
Part No. TC-32-50

Equipment Conditions:
Reference
Drive motor removed,
™ 9—!005-200-20&P

1. SETUP POWER SUPPLY ON BENCH.

a. Position power supply (1}

on work surface. Connect
powver lead to 220 volt
source.

b. Position ON/OFF switch (2)
to OFF.

c. Rotate QUTPUT knob (3) to
zeTo.

2. CONNECT INTERCONNECT HARNESS
TO DRIVE MOTOR.

a, Position interconnect
harness (4) and drive motor
(5) on work surface.

b. Connect interconnect
harness plug (6) to drive
motor receptacle (7).

3. CONNECT INTERCONMNECT HARNESS
(4) TO FOWER SUPPLY .(1).

a., Connect both black wires (8)

to the negative post (9}
on the power supply (1),

b. Connect both red wires (10)

ahn e AP e

to the positive post (11}
on the power supply (1).

7/10
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[compuren TesT (2 of 21

MEMORY TEST

This test destroys the data that is stored in computer memory. If you wish
to retain the data that is stored in computer memory, do not perform this
test.

1. Press chI.I/ 10C/MEMORY switchiamp (6) so that MEMORY legend lights.
2. Momentarily press MASTER CLEAR switchlamp (1).

3. Momentarily press INITIATE DIAGNST switchlamp (5).

4, Verify that PASSED {7), FAILED (8), and RUN (3) indicators light.

6. When STOP indicator (4 lights, PASSED indicator {7) will remain lit and FAILED indicator (8) wilt
go out if the test is successful. if a fault is detected, FAILED indicator (8) will remain iit.

r COMPUTER —
—————OPFERATE 1 ! -DIAGNOSE —
[ s
AUTO NORMAL
Aun CPU/IOC | PASSED NORMAL
SETART
MASTER p INITIATE ) Slock | euock
E
CLEAR 1 (oao sTor oracnst [ evony L/ aneo e

7/11
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d. Quality control check. Include a quality control check at the end of the Detailed Pro-

cedure (for instance, before covers or cases are reinstalled) 50 the technician can be

LY.y ey

sSure hc or OIIU UIU lIl!:.' ]UU LUITeLiy. \Juﬂllly bUIIllUI bllﬂbl\b bllUulU UU fl|gll|lg”lb‘u

Examples:
Check that wheel turns freely.
Check that lights go on.

Ways to omit information. Follow the rules below to determine if any information
can be ommited. Omit information under any of the following conditions or com-
bination of these conditions.

CONDITION INFORMATION OMITTED

-a. The user-already knows the information. Location

1

b. All items orindicators are at the same Location
location. .

c. The information is shown in locator Location
iliusiration and doesn’t need to be
repeated for cClarity. ltem or Indicator

d. The information is obvious or not needed. Location
Locator illustration
Remarks -

If desired, the material may be landscaped (turned 90 degrees)on the page. If land-

scaping is used, it should be used for the entire manual. When a detailed procedure
covers both facing landscaped pages, the column tities which appear on the top
page need not be repeated on the bottom page.

112
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TROUBLESHOOTING
‘ Page ' Page

Overview ............ e -3 Methods and Requirements (cont)
Troubleshooting proeedures ......... 4 Requirementis {cont)

Methods and Requirements ... .. PR 5 Troubleshooting Data Entry-Trouble
Objectives and Principles ........... 5 Discovered During Maintenance. .7
Requirements ................ ... 5 TroubleshootingMethods . ........ 7

General ....... it 5 LogicTrees .:................. 7

FaultDiscovery ... ............... 6 Troubleshooting Diagrams ..... 10

Troubleshooting Data Entry-Trouble Troubleshootnng Method Selection
Discovered During Operation ... .6 Criteria. ................ ... 11

Maintenance Action Precise
Symptom {MAPS) List Preparation 6

LIST OF ILLUSTRATIONS
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1. TroubleshootingMethodology. .. ......... ... ..ot T 2
2. Maintenance Action Precise Symptom (MAPS) ListSampte .................... 15

(For Simple To Medium Complex Systems) )
3. Maintenance Actron Precise Symptom (MAPS) ListSample ... ................. 16

{For Mpdmm -To-Heavy Complex Svstems\

................

4, Example of Troubleshooting Integr_ated into Maintenance (Alinement) Procedure . . 17
5. Example of User Referred to Separate Troubleshooting Data
(Sample 1){2sheets) ... 18,19
6. Exampie of User Referred to Separate Troubleshootlng Data (Sample 2).......... 20
7. TabularbogicTree(Sample 1) ... .. i e 21
8. TabularLogic Tree (Sample 2) .. ... oottt et e 22
9. Branching Logic Tree .................................................... 23
10. Branching Logic Tree {Computer Generated) ................................. 24
11. Narrative Logic Tree .. ... . . i i e SN 25
12, Test Loop Diagram . ... ..o e e e 26
13. Fault-Isolation Diagram {Sample 1) .. ... ... i e e i 27
14. Fault-lsolation Diagram(Sample 2) . ... ... ... i 28
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FAULT CURING
DISCOVERY OPERATION®

_DURING
SCHEDULED OR
ON-CONDITION MAINTENANCE

1 1
GO TO INCLUDE IN
REFER TO TROUBLE-
MAINTENANCE ACTION | - SHOOTING PROCEDURES MAINTENANCE
. ) - i , ) .

DATA ENTRY

MAINTENANCE

ACTION PRECISE
. SYMPTOM LIST

1
- — 3 - o=
[ TROUBLESHOOTING METHOD"* ———
TROUBLESHOOTING - - - - )
ACCOMPLISHMENT DETAILED TROUBLESHOOTING TROUBLESHOOTING
' DIAGRAMS
_ | PROCEDURESY (SUMMARY PROCECURES)

Also includes "DURING INSTRUMENTA-
TION ANALYS!S" such as recordors tele-
metry. etc.

** Initial troubleshooting steps should inclisde

performance of any applicable sel tests,
alinements, and inspections.

)

* SUSTEM FUNCTIONAL
* TEST LOOP
e FAULT ISOLATION LOOP

f Detalled procedures are referred to in the
troubleshooting logic tree (Summary
Procedure) for specific tesls, adjustments,
calibrations, removals, repairs, etc., which
are required during troubleshooting, but
which are too lengthy fo include in the
troubleshooting procedure.

.
"

(WD v1-820£9-MEAH-TIN

~



Downloaded from http://www.everyspec.com

MIL-HDBK-63038-1A (TM)

OVERVIEW

Technical manual troubleshooting data must promote rapid fault isolation in a system or
equipment item. This allows the technlman to quickly remedy the problem and return the
equipment to operational status. Quick turnaround with accurate solutions is the essence of

troubleshooting.

Troubleshooting data should get the technician.directly from the symptom(s) of the problem
to the proper solution with a minimum of unnecessary information. Any troubleshooting data
that is hard to use will probably not be used. If atechnician dislikes the method in the manual, it
is likely he or she will develop a method - - which may be inaccurate or even unsafe.

Troubleshootihg data should be test and fault-isolation oriented. Repair by replacing parts
until the problem disappears is to be avoided if at all possible.
!

Many things must be taken into account when generating troubleshooting data. These
inciude:

. Automated vs manual testing

a. Maintenance concept f

b. Ease of testing g. Test equipment requirements and

c. Test access time availability

d. Component reliability b. User environiment

e. Test Time .. _i_.‘_Technician experience (target audience)

3 System quick-turnaround requirements

This discussion divides troubleshooting into three major steps (fig. 1): fault discovery,
troubleshootmg data entry, and troubleshooting accomplishment. cach of these steps has
alternatives that are discussed in detail. They include: .

a. Fault Discovery
{1) By operator v
(2) During scheduled or on-condatuon maintenance by maintenance personnel.

b. Troubleshooting data entry
{1} During Operation - - Go to Mamtenance Action Precise Symptom (MAPS) List
{(2) During maintenance - -
(&} Include in maintenance procedures
(b) Refer to troubleshooting procedures
{c) Go to Maintenance Action Precise Symptom (MAPS) List

¢. Troubleshooting Accomplishment

(1) Logic trees
{2) Troubleshooting diagram(s)

8/3
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d. Troubleshooting procedures. A troubieshooting procedure consists of action, normat
indication, and corrective action statements.

Example of Troubleshooting Procedure

[Lr—— -

The key numhbers shown below i in parentheacs refer tn Agure 5-1 unlens otherwise indieatad.

Quick-Nisconnert Coeplinp und Handpump Ale Purge,
Open the handpump access panel (10, fig. 1-3) and insert the handpump handle into the

handpump.

Handpump unloading valve (16, fig. 2-11) ... . . = ... fullew.
HAND PUMP PRESSURE UNLOADING VALVE (18). . ... ... partial ew,
Actuate the handpump handle six to seven strokes to purge the handpump of air.

Connect hose assembiy MS28762-4-0250 with quick-disconnect coupling 9194683 to the
HAND PUMP PRESSURE PORT (12).

Actuate the handpump handle to purge the handpump system of air.
Hydraulic fluid fows from the open-end hone amembly.
HAND PUMP PRESSUKRE PURT, quick-disconnect coupiing.
Remove the hose assembly.

l'landpu_-p Low Pressure.

_HAND PUMP PRESSURE UNLOADING VALVE. .. ... fuil ew.

Actuate the handpump handle until the 0~100 PS] GAGE (1) mdlmu 10 peig; maintain
this pressure for 3 minutes.

The 0—100 PSI GAGE reads 10 puig. No fluid leakage is observed.

Gage, hlndpump. HAND PUMP PRESSURE UNLOADING
VALVE.

Actuate the handpump handle until the 0-100 PSI GAGE indicates 90 psig, and maintain
this pressure for 8 minutes.

Do not exceed the 100-psig inl ication on the 0-100 PSI GAGE if the
gage protector is not functioning properly.
The 0—100 PSI GAGE reads not less than 88 psig. No finid leakage is observed.

e P A B . .-\--

Gage, handpump, HAND PUNF FRESSURE UNLOADING
VALVE.

Actuate the handpump handle until the 0-1000 PS] GAGE (2) indicates 500 paig. Observe
all connections for leakage.

8/4
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( MIL-HDBK-63038-1A (TM)
Other sections of this handbook which may aid troubleshooting data development are:
a.Procedures - d. Indexing - ~ -
b. Schematics/Functionals e. Accessing
Locator ttiustration \SS$OC ustrations

c. Locator lllustrations f. Text Associated with iy
i .

'METHODS AND REQUIREMENTS | .

Objectives and Principles
Properly developed troubleshooting procedures have the foliowing desirable characteristics:
a. Failure verified as first step in troubleshooting process. T
b. Technician not left high and dry by troubleshooting data.
(1) Sufficien't descriptive data provided so technician knows what to do and why.
@) When troubleshootmg procedures are not successful, references are provided to

troubleshooting diagrams or functionals so troubifeshooting of rare or difficuit
problems can be continued easily.

e,
f A
[2]

. Troubleshooting data keyed to failure symptoms encountered during operation and
maintenance procedure performance. '

d. All data compiete and cqrrect.
e. Data easy to update to account for new equipment or newly discovered probiems.
1. Specific troubleshootmg information easy to locate quickly.
g. Data and format simple t0 use and easy to understand.
- h. Only data required to understand/perform specific tfoub!eshooting task included.
i. Parts verified faulty before replacement. whenever possible.
j. Proper operation verified after parts replacement to ensure trouble has been repaired.
Reguirements

Gensral. Troubleshooting data that fault-isolates possible malfunctions shall be included in
technical manuals.

Where required by the technical content specification, step-by-step, proceduralized (logic-

tree) troubleshooting shall be inciuded. The logic-tree troubleshooting shall consider all

' possible matfunctions, whether the symptoms occur during equipment operation or normail
( maintenance.

8/5
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The logic trees, when used in conjunction with any “buiit-in" test/troubleshooting aids, shall
enable troubleshooting to faulty replaceable parts with a high degree of certainty - — the logic
trees shall cover as many malfunctions as possible which actually occur in the equipment.

‘For those malfunctions that are not covered by logic trees, the manual user shall bedirected to
a troubleshooting aid with which further fault analysis of available information is possible.

Troubleshooting data should be designed so that the user cannot fail eventually to isolate a
maifunction. This is accomplished by a pyramid approach that starts at a general level and
works down to details - - the modified half-split approach, which isolates a faultto “hal" of the
remaining systerm at a time until the final half remaining is an individual system replaceable
part. The half-split technique must be properly employed to consider test time, test access
time, reliability, and test equipment requirements.

a. The symptoms of a fault occur during normal operation.

b. The fault shows up during normal maintenance such as inspection, alinemant, check
procedures, or scheduled testing/checkout.

The symptom that apbears in either case may be one that is either common or unusual, but the
determination of that symptom is the first step of the troubleshooting process.

Troubleshooting Data Entry - - Trouble Discovered Durma Operation. When a malfunction is
discovered, the entry into the troubleshooting procedure is based on the actual symptom.

The maintenance technician, it possible, should debrief the operator for a general description
of the problem and should then attempt to verify the fault. In so doing, the technician may or

- ~t hoarun tha carma fanlt curmntam I tha eama fanlt eumntam ie Alearuad
mdy NOoU C0s8Ive Ine same jaun SYmpili. o e Saiie jaun SYmpiom s Goserved, the

technician should attempt to define the symptom as accurately as possible. The malfunction
description is then used to refer into the Maintenance Action Precise Symptom (MAPS} List--
a list that correlates the symptoms to precise troubleshooting procedures.
a. The MAPS List (fig. 2 and 3) is required for aii operaiion-discovered-fauii iroubieshooting
data entries. It must meet the following requirements:

(1} Contains fault symptoms for all known malfunctions.

(2) For complex systéms, lists symptoms by sub-subsystem categories if necessary and
may use codes that help identify specific items.

(3) Catalogs symptoms by method of detection if this aids usability.

b. Maintenance Action Precise Symptom (MAPS) List Preparation, The Maintenance Action
Precise Symptom {MAPS]) List can be prepared using either the tabular or branching
method. The symptom descriptions that make up the list are derived from those
formulated from the logic trees and are identical, For medium-compiex systems, eitheris
acceptable provided the iist contains the minimum data of precise symptom description
and troubleshooting procedure reference. For simple systems, figure 2 gives an example
of a tabular method that could be used. The tabular method may be used for medium-to-
heavy complex systems.

co
B
ch



re

Downloaded from http://www.everyspec.com

MIL-HDBK-63038-1A (TM)

Troubleshooting Data Entry - Trouble Discovered During Maintenance. When the fault is
discovered during scheduled/on-condition maintenance. three choices exist for entry into the
troubleshooting data.

These alternatives are listed in order of preference. Specific requirements, advantages, and
iimitations for each of these follow:

a. Troubleshooting Integrated into Scheduled or On-Condition Maintenance Procedures
(fig. 4)

(1}. Designed so technician does not have to shift to other part of manual.
{2) Suitable for simple to medium- -complex systems
{3) Shouid be used wherever data bulk permits.

b. User Referred to Separate Troubleshooting data (fig. 5 and 6}

~ (1) Refers technician directly to proper troubleshooting data at each step of procedure
where a fault could be encountered.
(2) Refers to troubieshooting aids for complex/unusual faults.
(3) Preterred to less precise MAPS list method below.
1

€. User Referred to MAPS List by Symptom

(1} Refers to MAPS List either at begmrung of procedure or at point where malfunction
could be encountered.

(2) May use MAPS entry code in lieu of troubieshooung reference.

(3) Hequnres additional searching/decision making by technician thru a and b above.

Troubleshootrng Methods. The foliowing methods may be used in the preparation of
troubleshootmg data:

* Logic trees

(1) Tabular
(2) Branching
{3) Narrative

* Troubleshooting diagrams

The above methods differ widely in cost, with Logic Trees being more expensive. Whatever
method is used should require performance of any applicable self-tests, alinements, and
inspections before accomplishing other troubleshooting.

a. Logic Trees. Logic-tree, proceduralized-troubleshooting format is a programmed
information method that involves user interaction. The user is given a particular
instruction, then is asked a yes-no question about the result of his or her action. Based on
the answer, the user i1s referenced 10 another instruction. All troubleshooting empioys
some variation of this method. The logic trees are based on failure symptoms and include
the most probable fauits with the most probable causes. Faults that occur on a rare or
random basis are exciuded and the technician prov:ded with a reference to a
troubleshootmg aid such as a diagram.

- 8/7



Downloaded from http://www.everyspec.com

MIL-HDBK-63038-1A (TM) -

Logic trees must be prepared using a modified half-split faull isolation technique.
Accurate fault isolation in the least amount of time is a must and cannot be
overemphasized. The actual iogic-tree procedure must optimize among the following for
minimum fault isolation time:

(1) Test time

(2) Test access time .

(3) Replaceable part reliability
(4} Test equipment requirements

Abbreviated iognc trées may be prod uced as aform of condensed troubleshooting data, if

the checkout is to be performed by an experienced technician. This will result in a much

reduced checkout time requirement. Abbreviated logic trees should be used only as an
adjunctto complete jogictree procedures asis the case withany condensed information.

n
J'

| nnin traoe u!d nnn’ain all e
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in any other form of procedure. This includes warnings, cautions, notes power turn-on
procedures, precheckout procedures, reference diagrams, and initial switch settings.

Logic trees shall be prepared assuming only one malfunction at a time is being corrected.
The first steps in the logic trees shall verify the reported failure actually exists and the
proper logic tree'is being used. An operational check shall be specified {0 be pertormed
after the fault is corrected to ensure correct operation of the system.

Logic trees shall be used in conjunction with troubleshooting diagrams such as those
described later. This allows greater flexibility for the isolation of unusual faults, improved
conceptualization of the system by the technician, and a slight reduction of the
information that must be presented in the procedures proper.

Three formats for logic tree troubleshooting procedures and their advantages and
limitations are listed below.

Logic Tree Format Advantages Limitations
Takidar M b J - -1 M emmnmd e omn Demmnmdiien flee: s sl e aomil
raguial LLLL™ B T Qg w) WAL wUil pcsv. FIULLJUTG Jivw 1ay i ue cdauy
seen.
Can be produced an preprinted torms.
Relatively easy 1o use.
- Branching (fig. 9 and 10} Procedure fiow readily apparent. ‘Requires more space than tabulfar.
Suitable for computer generation.
- Narrative (hig. 11} Easy to write and produce. Requires more time to use.

Procedure flow not evident.

Tedious to use.

8/8
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Logic Tree Proparation

The log:c tres shouid provide the maintenance technician with a means of isolating system
failures to the probable fauity line replaceable item. The depth of coverage in the logic tree may
range from a unit to a subassembly. (In most cases, troubleshooting of wiring and connectors
should be accomphshed by referencing troubleshooting diagrams which show the necessary
information.) To prepare the troubieshooting iogic tree, exercise the foiiowing general ground

rules.

(1)

(2)

(3}

{4)
(5)

(6)

(7}

(8)

Using schematic diagrams, functional diagrams, available engineering documentation
such as test specifications, design descriptions, trouble and failure reports, field
squawks, and any other available documents, study the system in detail. Understand the
system operation and note what functions are performed by the units associated with the
system. If possible, visit user sites and obtain actual information on fault symptoms and
causes resultmg from hardware usage. Understand the user's method of troubleshoot-

o s in Ar har memhiamme
Ill9 G 11O W 1iIgT PIUUIUIIIG

Knowing ail the variables about the system such as test equipment available, repair levet,

technician experlence level, number of technicians, etc, perform a fauit analysis on
paper, hsung all problem areas and faults that could possibly occur. Actua usage of the
hardware during the fault analysis is very heipfui and shouid be used as much as
possible. Because fault isolation must be accomplished in the least amount of time, the
logic tree should begin with tests of components with the least reliability or tests which
require the least time to be performed.

All components that produce the same malfunction symptom must be considered as
possible causes of the fault. All components shouid be associated through their failure’
mode to a malfunction symptom. Once the failure mode of the component is determined,
determine all outputs that would be incorrect for each failure and describe what the

incorract mna:urnmnnt would he,

TN ¥ I ams e W e

Note any effect on other outputs downstream from the failing output.

Develop the logic tree based on tests, measurements, and decisions that must be made
in order to reach the finai outcome of isoiating the fauit to a repiaceabie component
related to the symptom. All of the most probable faults and causes should be considered.

Include any information that will aid the technician such as waveshapes, voltage levels,
references to test diagrams, functional diagrams, text, etc.. and alinement procedures,
checkout procedures, or other scheduled maintenance procedures. The end result must
be repair of the system.

List any self-tests that are associated with the system and understand to what extent the
self-test is conducted on the system. Self-test schemes shouid be the prime
troubleshooting tool, with manual troubleshooting by logic tree taking over where self-
test leaves off or fails to locate malfunction.

Prepare a rdugh draft of the logic tree and include safety precautions such as notes,

cautions, and u_mrnmgc
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{9} Build the procedure using system self-tests first before using external test equipment.

Avoid as much as possible procedures that use excessive test equipment or require
measurements to be made n locations difficult to access

{10) Ensure that actions required of the technician are reasonable to perform. For example,

do not ask the technician to connect a meter at one point and set a switch at another

maimt whara ha ar cho rannnt ghsarve the ntar raadinsa Bo nrantiaal
MUIITL TRIIGIL 11U W gl guln i UUGG! 'c AT ll!ﬁu;l lGﬂUlllu LA SR LR L ol -1

{11} When a rough draft procedure 1s completed. validate proper operation of the procedure

by the most efticient and practical method - preferably on the actua! hardware.

112) Whenever possible, create the fault conditions on the system by inserting fauits and

verifying results and corrective actions.

{13} When all ‘possible faults have been determined and described, prepare the MAPS list

using the exact description of the fault as the symptom description. Group symptoms to
common system areas. For example. if a system has a data link, communications, radar,
display. and tracking systems, the symptoms would be grouped into each related area.
All fault symptoms of a communications nature would fall into the communications
group. The symptoms could be further divided into functions within the communica-

tinne group thatwaould he common Thasames wauld hedons fnr rndnr datalink rhenlnu

and tracking systems

{14) Ensure that the logic tree contains ail the required references to other troubleshooting

aids and that all references are correct.

(15) For those fauits that are not identifiable through a fault analysis on paper. collect data

through the field failure reporting system.

Logic Tree Content

The following content information is the recommended content for the logic tree format (tigure

7).

Refer to the procedures section of this handbook for information on methods of

preparation, procedure writing style hughltghnng stepgrouplng blank columns, ways to omit
mfnrmahnn and wavs to save space

Location

item or Indicator

Action
ingication
Corrective Action -

{1} If Indication s optained

(2} If Indication is not obtained

® Remarks

b. Troubleshooting Diagrams Troubleshooting diagrams can be used to supplement logic

tree troubleshooting data or as stand-alone troubleshooting aids. The three types of
diagrams commaonly used far troubleshooting purposes are:

(1) System tunctional diagrams
8/10
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{2) Test-loop functional diagrams
(3) Fault-isolation diagrams

For troubleshooting diagrams to be used as stand-alone aids requires a rather highly
experienced technician who has considerable system experience. Even when used
effectively, dlagrams require more time than the two other methods to accomplish most
troubleshootmg

Requirements for troubleshooting diagrams are as follows:

(1) System function diagrams
{System functional diagrams are not specifically designed for troubleshooting.)

(a) Depict functional operation of system.
(b) Show system broken down by real-worid functions,

(2) Test-loop functional diagrams (fig. 12)

(a) Show all circuits involved in test lcop.
(b) Are stimuli- and response-oriented.
{c) Show built-in or automatic test provisions.
(d) Inciude all test conditions:
Test stimuli
Component under test
Test measurement equipment
(e} Show pre-test setup conditions.
{f) Show other pertinent data.

(3) Fault-isolation diagrams

{a) Show all circuits involved in troubieshootmg loop
(b) Are symptom-or indication-oriented. :
{c) Show, otherwise, same information as test-loop functional diagrams above.

Text shall explain diagrams to provide the maintenance personnel with a description of
the diagram in an overall terse manner. Enough material shail be presented to altow an
understandlng of what the troubleshooting is trying to accomplish and what the expected
result{s) will be.

Troubleshooting diagram preparation instructions are given in the foliowing sections of
this handbook:

Schematic)Functional Diagrams (Section 18)
Text Associated with lllustrations (Section 5)

Troublaeshooting Method Selection Criteria

The writer must select the kind of troubleshooting data the technician needs to get the job
done quickly. Two methods are available that differ widely in cost - listed from most to least

8/11
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expensive they are:
a. Loqic trees

b. Troubleshooting Diagrams

The factor that complicates selection decisions is that a large number of pertinent selection
criteria exist, each of which must be considered. The Troubléshooting Methods Selection
Criteria Matrix below can be used by the writer to aid in making the choice.

The matrix is arranged to be used by a writer who has at least a fair idea of how to classify the
selection criteria listed down the side of the matrix. Each of these categories contains two
criteria, which may apply to the troubleshooting job at hand. The fjr'st step taken to use the
matrix is to choose which of the criteria apply.

The columns of the matrix show the alternative troubleshooting methods.

Beginning with the top row of the top group. the writer should determine how many of the
criteria he or she has chosen and intersect each column at a dot.

The method that intersects all chosen selection criteria is the preferred method. If no method
fulfills all the criteria, or more than one method does, the writer must determine the relative
importance of each factor in the case and make a decision accordingly.

Little difficulty should be encountered by the writer when choosing logic tree formats. The
narrative type should not usually be considered for any but simple mechanical systems.
Because the tabular and branching formats are equally effective for step-by-step trouble-
shooting, either can be used in most situations,

8/12
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For applications where space is at a premium, the tabular may have a slight edge. If it is
desired to promote understanding of the system as troubleshooting is performed, the
writer might choose the branching format—accepting that it will probably require more

space. An example of the branching format is shown in figure 16.

Branch and Flow isolation technique.

This fault isolation technique is composed of a series of operation and decision routines.
These troubleshooting routines are presented graphically in functional order and are sup-

-ported by functional diagrams,

Each troubleshooting routine appears as a table containing three graphic symbots
oblongs, squares, and diamonds. Each symbol has its own purpose and meaning:

a. Oblong. Provides directive information.

b. Square. Provides instructions for a step to be performed. The instruction is
presented in abbreviated format. For example, CODING SWITCH: CODING OFF, is
interpreted as *'Set the CODING SWITCH to the CODING OFF position.”

c. Diamond. Proposes a question to be answered “yes” or “no.” If the answer were
“yes,” you would follow instructions branching off from “yes” leg; with “no,” you

woulid follow the "'no” ieg.

To isolate a fault, the technician begins at the top of the appropriate tabfe and proceeds
downward. This is done by performing the instructions given in the squares and answering
“yes” or “no” to the questions propoesed in the diamonds. The path the technician will take
through the tables is determined by the “yes” or “no” answers, and by the directive infor-
mation given in the oblongs. By following this procedure the fault is ultimately isolated
and corrected. See figure 17 for sample pages done to the branch and flow fault isolation
technigue. .

8/13
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TROUBLESHOOTING METHOD SELECTION CRITERIA - “) |

TROUBLESHOOTING METHOD' -

Selection Criteria Logic Trees Troublesﬁooling Diagrams

Hardware Complexity
Simple : .
Complex . T e

Quantity Produced
Few . . .
Many . . .

_ Built-in Test

Littie . : .
Extensive ) .

No. of Personnel
N Few L
Many . .

Parsonnel Experience or
Training
Little . ‘
Extensive - . .

Tasks

Simple : ' . ;
Complex . ) )

Extent of Parts. Replacement

UnH, Assambly, Module * .
Component Part .
Mission Importance
Unimportant .
Essentisl . ' .
Frequency ot Fault Qccurrence
Rare . .
Common . ..
Environment -
Sheitered . ) .
Exposed .
Working Area
Ampie . .
Limited . ' -

8/14
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SYMPTOM INDEX
Troubleshooting
Procedure
(Para)
COOLING SYSTEM
Radiator
BOils OVer .. .. s e 3-12
(Y132 U AR 3-17
Tamnaratura (zano
Temparatura Gage
No indication. .................coian. i e 3-29
AUNS COIG - . . i 31
RUNS ROt ... ittt a e 3-13
ENGINE
MISBBS . .. . e ra e aaa e 3-34
OVEBINBALS . ... ..ottt e e 372
LT T B 7 T 3-27
EXHAUST SYSTEM
Excessive SMOKE ................... USRI . 3-33
Waaler VADOT . ... ... . i 3-33

Figure 2. Maintenance Action Precise Symptom

(MAPS) List Sample

{For Simple To Medium-Complex Systems)
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FAULT
ISOLATION
Pttt AESADIIATIAM [« -Talal <oV Iﬂc
uuc Woa\nir f iU rnu\;;u _
DM-1 080 unit target marker circle range incorrect - radar dominant 312
DIM-2 080 unit target marker circle elevation incorrect - IR dominant 312
DN O TSD target bug range and HSi target range incorrect - data link 817
DN-1 O TSD target bug bearing and HSI target bearing incorrect - data link - 83
DN-2 D HSI mites indicator incorrect - data link 817
DT-5 O AMI command Mach incorrect - manual 8-10
DIGITAL COMPUTER
EA Cbmputer malfunction - can be cleared 8-3
EA-1 Computer ASIA information incorrect J1.. 210
EA-2 Computer value of WSEM pararneteriCCM signals incorrect 24
EA-3 Temperature cail up incorrect on AVVI or 880 unit ce
EB Computer malfunction - can not be cleared 84
EA.1 Computar manual stearing srronanus - all modes i * a.18
EB-2 Computer manual and AFCS steering erroneous - all modes 8-5
ARTIFICIAL HORIZON
FA Artiticial horizon - no erection - roll 8-2
FA-i Ariificiai horizon - no erection - piich . 82
FC Antificial horizon - drifts/tumbles - pitch 8-1
FD Anrtificial horizon - incorrect erection - pitch 8-2
FJ Artificial horizon - missing 312
FJ-1 Artiticial horizon - distorted 3-12
FK 905 unit annunciator incorrect 8-4
RADAR SEARCH AND DETECTION
GA B-sweep missing - on and stoy 31
GA-1 B-sweep missing - on 31
GA-2 B-sweep missing - Stby 31
GB B-sweep imensity incorrect 32
GC B-sweep siiper search - inoperative 3.3
- RC-T B-sweep supr search width incorrect

33

Fagure 3 Maintenance Action Precise Symptom (MAPS) List Sample

(For Medium-To-Heavy Complex Systems)

8/16

o/



~

Downloaded from http://Www.everyépec.com

MIL-HDBK-63038-1A (TM)

ltem

Action

Normal Indication

Corrective Action

"

Calculate card axtender
noise by subtracting DVM
{5A2} indication in step 2. f.

- from DVM (5A2) indication

in step 35. d. of figure 7.2
OnWRA, adjust ATSR337or
normal indication.

DVM (SAZ) dispiays -
extender noise,

3. High Threshoid Adjustment 137 {A4R34, A4RBO)

Perform item 1 of figure 7-5
to remove top cover from
WRA.

. Press and release WRA

POWER ON pushbutton.

Press and release FUNC-
TIONAL TEST/FAULT
ISOLATION pushbutton.

. Press and release OVM

pushbutton.

Select signal number 011,

Record DVM (5A2) indication
for use in step 3 k.

Press and release WRA
POWER OFF pushbutton.

On WRA, extend SRA A4
using card extender
(3070702-3).

Press and release WRA
POWER ON pushbutton.

Record DVM (5A2) indication
for use in step J.k.

WRA POWER ON pushbutton lights.

FAULT ISOLATION portionoo! pushbutton

lights.
DVM pushbutton lights.

DVM (5A2) displays 110 +10 mV.

WRA POWER OFF pushbutton lights.

WRA POWER ON pushbutton lights.

‘Replace SRA A15,
if indication
notanormal.

PASS: Step 3 m
FAIL: Step 3¢

WRA 042 Alinement Procedure {Sheet 2 of 7)

Figure 4, Example of Troubleshooting Integrated into Maintenance (Alinement) Procedure

8/17
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‘ltemn Action

Mormal I ndication

Troubleshooting Ref.

15, Display Test 005

a. on WRA, perform the
following:

{10 Set ASPECT switch (S7}

to TAIL.

(2)  Set MLC switch (S8) to

AUTO.

{3} Set XMTR CHAN thumb-

wheet (S9A) to 2.

{4}  Set MSL CHAN thumb-

wheei {598) to 3

b. Select test number 005.
" c. OnWRA, press and hold
S§PL {S5A) and ALT DIF

{8§58) pushbuttons.

d. Press and release TEST

EXECUTE pushbutton twice.

TEST IN PROG_RESS readout displays 005,

TEST RESULT readout displays NO GO and SSi
BIT FAULT 29 and 30 indicators light (-165
and up configuration WRASs) or TEST RESULT
readout displays GO and ail $S1 BIT FAULT
indicators are off {-155 thru -161 configuration
WRAS,

OnWRA, IROT indicator (A1D54) is lit.

OnWRA, SPL {S5A} and RDR (S11A) pushbutton
light green. '

On WRA, RANGE readour {A 1M1} displays 50.

OnWRA, WCS MODE readout {M3) displays
MRL.

TEST STATUS E indicator is bit.
TEST STATUS FF indicator is lit.
TEST STATUS BB indicator is off.
{Keyed 10 Legend that

follows for Location
of Troubleshooting Data.}

21

3

24

Figure 5. Example of User Referred to Separate Troubleshooting Data (Sample 1)

{Sheet 1 of 2)
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EXPANDED REMARKS

Fan.

39, 40, 43, 44

1.2, 15, 16.

13
35, 36.
-10-4/3.

23 24
pushbutton,

45, 46, 55, 56,

75, 76.

(R2)
69, 70.

69, 70

(R4}
69, 70.

HRJ).
69, 70.

(R4, 514}
&9, 70.

61, 62,

27

17

19
20
2i
22
23
24

25

26

n

Fault isolation 1-10-4/7,

Electrical Alignment 1-10-3/7 thru 21
Physical Alignment 1-10-3/22,
Functional Disgram 114.5-19, 20, 21.

Fault isolation 1-10-4/2.

Functional Diagram 11-5-5,

Repiace SRA A11A10.
Disassembly/Resssembiy 1-10-5/23, 24
Fault (solstion [-10-4/3

Fauit Isolstion 1-10-4/5_

Fault 1solation 1-10-4/5,

Fault isolation I-10-4/6,

Fauit |solation 1-10-4/35,

Fauit | solation 1-10-4/2.
Replace PULSE GAIN contral (R13, 513
Functional Diagram 111.5.5,

Fauit 1solation 1-10-4/9,
Ewctrical Alignment 1-10-3/7 thru 21.
Physical Alignment |-10-3/22.

Replace PULSE VIDEO control (A1R1)
Disassembly/Reassermnbiy 1-10-5/47, 48.
Functional Diagram 111-5-16, 19, 20, 21.

fleplace ERASE control {R7).
Disassernbly/Reassembiy 1-10-5/61, 62. 1"

Functional Diagram 11-5-14, 19, 20, 21, -

Replace SRA A11A3, .
Disassambly/ Reasssmbiy 1-10.5/23, 24,

Fauit isolation t-10-4/3.
Functional Diagram 11.5.5, 7, 8.

Deleted.

MIL-HDBK-63038-1A (TM)

34  Fault Isolation 1-10-4/10.

35 Fault Isolstion 1-10-4/5
Functional Disgram 111-5-5, 6, 7, 8, 15,23

36  Faultisolation |-10-8/11

37 Fault Isolation 1-10-4/6, 8.
Functional Diagram 111-5-5, B, 23

38 Fault isolation i-10-4/33.
< -] Repface SRA A11A14.
Dissssembly/Resssembly 1-10-5/23, 24,

40 -Replace SRA A11A10.
Disasssmbiy/Resssembly 1-10-5/23, 24,

41 Fault solation 1-10-4/3
Functional Disgram 11i-5-5, 8, 15, 23

42  Fauit Isoistion 1-10-4/12.
43  Fault Isolation 1. 10-4/13.
44 Faultisoiation 1-10-4/36.
45  Fauft isolation (-10-4/8.

46 Fault Isolation |1-20-4/14,

47  Fault Isolstion 1-10-4/5.
Functional Qisgram 111.5-5, 8, 14, 22

48 Fault 1solation |-10-4/15,

749 Fauft isoiation 1-10-4/5.

Functions! Disgram 111-6-5, 8, 23

"80- " -Fault Isclation 1.10-4/4.

- - Functional Disgram HI-5-7, 8, 23

5'  Replace IFF pushbutton IS11C).
Oissmsembly/Resssmmbly 1-10-6/86, 56,

82 Fault teolation 1-10-4/3.

Functional Disgram 111-5-5, 8.
83  Fault tsoiation 1-10-4/18.

84 Fault Isoiation 1.10-4/24,
Functional Diagram 111-5-5, 8.

Figure 5. Example of User Referred to Separate Troubleshooting Data (Sample 1)

(Sheet 2 of 2)
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d. Sequence 3 {which may reference sequences 5 through 8)
3. Sequence 4 (which may reference sequence 6)
WARNING - '
On hcu (figure 21, detail B) ensure WCS switch (7) is set to OFF when
disconnencting or connecting electrical connectors and when removing or
replacing units. ‘

NOTE

Ensure that pretest setup procedures (para 42i have been performed before
proceeding.

44. Power Turn-on.

45. To perform WCS turn-on, proceed as foilows: ”:)
a. On hcu (figure 21, detail B) set WCS swutch {(7)to STBY and check that power indicator
.comes on in 30 + seconds. TNOOO
NOTE

As a function of the tactical program, the computer test {sequence 2) is per-
formed automatically during the 30 second displays time-in. At the successful
completion of sequence 2 a normal BIT presentation with a pass symbol
{ )is dispiayed for approximately 10 seconds. At this time the tid switches
to a tactical display. If sequence 2 fails an fi display appears. This display may
be removed by pressing PRGM RESTRT pushbutton on CAP. A manual se-
quence 2 shoutd be run if the automatic sequence 2 fails.

b. Check that power reset indicator remains out TNODOS

c. Press and hold LIGHT TEST.switch and check that proper indicators (figure 8) come
on. : :

Figure 6. Example of Usef Referred to Séparate Troubleshooting Date (Sample 2) ' )

8/20 v
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Figure 7. Tabular Logic Tree (Sample 1)
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LTEP

INSTRUCTION

INDICATION

YES

NO

REMARKS

precautions iaw T.Q. IF-106A-2-12.

WARNING

In the following procedure, operation of the armament bay
doors and missile launchers is a potential safety hazard to
personnel in the vicinity of the aircraft. Adhere to all safety

e ——

1 [T™ 27-2} [Master warning panel] 2 [054] MISFIRE remnains on after
ATS Check: . MISFIRE: Goes off [Laun- the fire signal if aither a
Perform when TEST MIS- cher ground path is maintained

T FIRE FWD and haz- to the misfire relay hold-in
TEST MISFIRE ness| coil or +28 v is maintained
AFT are sat to (596] to the misfire relay pull-
down (off) [Vnter-
valom-
mater]
[Misfire
relay)
NOTE
Perform steps 2 and 3 on suspected faulty rail only, or all
rails for a complete system chack.

2 [054] Missile gone [Master warning panel] 3 [054) Missile gone switch circuit
switch: Acwate MISFIRE: Blinks {(Laun- in launcher may be faulty
to the up position on momentarily cher
for entire step when the fire sig- har-

[Missile simulator} nal is delivered ness)
MISSILE mnnaaa
SIMULATE:

GONE
{ 272]
ATS Check: i
Perform with S96 !
TEST MISFIRE
switchet in the !
down (off} position l |

3 (054] Missile gone {Master warning panel) : A . {054] Checks the sbility of the
switch: Actuate MISFIRE: Remains | {Laun- System tO stop the arma-
to the up position on after the fire i . cher ment sequence when &
for entire step signal is detivered - ! har- misfire condition is

[Missile simulator) {Armament bay] 1 't ness] simulated
MISSILE Doors: Remain ! , == ammy
SIMULATE: open : :

PRESENT Launchers: Remain | )
[TM 27-2] extended i !
ATS Check: ; ;
Perform '

Figure 8. Tabular Logic Tree - Sample 2
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8-50. B-SWEEP OR EL. MARKER JUMFS SLIGHTLY WHEN ACTION SWITCH IS RELEASED

5

PRESS AND HOLD ACTION BW TO SECOND DETENT WHILE POSITIONING HAND CONTROL TO THE MAX RW
OR LM POSITION: NCLD FOR I0 TO 11 8EC, DOES B-SWEEP OSCILLATE THEN STABILIEE WNEN ACTION

SW (B RELIASEOT

FROM
s—ise AA I YES NO

COMNECT AN ISOLATED TES A/Y
BETWEEN TPI AND TPI8 (009).
18 VOLTAGE RITADING 2.2 VACT REMOVE RADOME (NOTE &), PRESS AND HOLD ACTION W TO
' SECOND DETENT WHILE POSITIONING MAND CONTROL TO MAX
AM ON LH POSITION: HOLD ACTION SW PFOR 18 TO IS BRC,
| DOES ANTENMA ALSC JUMP WHEN ACTION SW |8 RELEADEDY
D—-

. -
' YES NO

nRErER TO S~85, BHEET 2 I
e _____—______J PEAFORM ANTENNA BCAN CHECK RLRD
(008) (NOTE 1) AFTER PERFOAMING CHECK,

REFER 10, -7, LI NE-ADJ Rill TO ELIMINATE
S SWEEP JUMP,

SET MODE 8w (13%) TO IR ,
DOMINANT MODE: PRESS ACTION SW REMOVE RADOME (NOTE 1), TURN
(019) FOR 10 TO 13 BEC AND RELEASE, ELEVATION CONTROL MAX Cw: PAKSS
ks AT kL DOT JumMP UP OR DOWN ACTION BW TO SECOND DETENT AND HOLD FOR 14 TO 18
MORE THAN 1716 tH. 1 FOR 10 TO I3 SEC: RELEASE ACTION BW,
L DOKS ANTENNA ALSO JUMP WHEN ACTION
i W I8 AELEASKD?
YES NO . -YES Lno1

PERFOAM ANTENNA SCAN CHECK ALIY (009}
{MOTE ()} AFTER PERFORMING CHECK,

ne :l‘:n TO [PSTER AECFER TO 023, FIKE-ADJ RS ELIMINATE JUMP,
BHEET 1. - = =
SHEET 7. ————nis

Figure 9. Branching Logic Tree

8/23



' MIL-HDBK-63038-1A (TM) -

Downloaded from http://www.everyspec.com

6000 ADMAL
111000
TCNT =0
‘6015 <
L
4095 - X
>l
, Y
6023 X+1+X
T 8084 NO
8024 "Es INCREMENT eNT S
. TONT a3
NO YEsS
0028 ENABLE INTERRUPT PRINTOUT
TEST RESULTS
) r
6026 EXECUTE AN INSTRUCTION ,___l“
WITH INVALID ADDRESS ( RETURN
LDA 0.X ‘
PUT A 1IN mss )\
AL O ACIA BOILTP INTYCDDIIDT g
Wl @Y TN (XA R ™A1l 8
- OUT WORD TO :
- INDICATE A SHOULD OCCUR
PASS OCCURRED AT HERE
LEAST ONCE OCCURRED ™\
‘807 NO INTERRUPT
‘6027 DISABLE INTERRUPTS
L
_ INCREASE THE ERROR
6038 COUNT AND STORE ERROR
ADDRESS FOR THE FIRST -
AND SECOND FAILURES

Figure 10. Branching Logic Tree
{Computer Generated)
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MALFUNCTION
TEST OR INSPECTION
CONRECTIVE ACTION

16. WATER PUMP FAILS TO ROTATE

Step b Cheek for o broken or cracked mator. damaged shoft threads. and bent shaft.

Replace motor, it defective. Remove the motor naing illustrations and instructions listed in figures 411 and
412 .

Step2 Check for a clogged impeller.
(‘kuu the impeller.

17. WASHER-E X""%AC’!‘O!’. BASKET WILL NOT B(.YI‘A_ E
Srep 1. Cheek for Icu ked broke sssembly.
Correct pressure of replace possible delective air cylinder tfig. m
Step2 Check forn hmken or cracked motor, dameged shaft threads. and bent shaft.
Heler vo figore 4- 13 (Eidal Modcl) and figure 4-14 (Edre Model} apd replace motors. .

NOTE: TAG AND DISCONNECT ELECTRICAL LEADS AS NECESSARY,

/ V//T/

| ay ﬁ:ﬁ:ﬁ"‘

Ny = . {‘@ \E

Y
@)

i ’Tq’:ﬂ’u e H Se=

REMOVE NUT (&) I
i AND SCREW (k) J—)D
1
i 4 )
U |

NOTE: FOR REMOVAL OF DRIVE BELTS ONLY, LOOSEN NUT (4) AND SLIDE WASHER MOTOR TOWARD
JACKSHAFT. REMOVE OTHER DRIVE BELTS IN A SUMILAR HANNER.

/‘

Figure 11. Narrative Logic Tree
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T™M 9-1400-250-35/4/2

MULTIMETER NOTE
TS-352/1) SEE TEST INSTRUCTIONS FOR CONNECTIONS
tH} a22
UNIT UNDER TEST L L /
(T — 2
DCHAL OHMSmmeel | =
S \ll Al X3 az3
ot L e —— o R S S T e 11
It By ey N L Yy M2l K7 e K4 A24 FRAME
vl P A DT % Cr B P
iy - 1y " ! Je6,
rd P [ > ‘zo'ﬁ ”
S e el < Canh 34
14 ) QN I n21 ) }‘00
3 118 Hem 3 @ | < =— ) RS
O 4 " ! 925, 2230 4300V
27 7 JACK
ASSEMBALY
(R)
439
- J‘ - -
N @_—Q——t@
UG-274/1 o8
I @e—La 9—,@.’;@
A - = - - PULSE
) - ®
Ta- 430 -0 %ﬁ#— 183 ﬂom
a Jz uG-2:31/U )
,ﬁi‘) ® ELECTRONIC PULSE
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Figure 39. Pulse generator (2 usec and 15 me) 91i0520—teat layout diagram.
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Figure 4. Key RF Amplifier Indicator (Sheet 2 of 2)
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[Pnlifninuv: Energirs the system through opernﬂ

@) 10 KLYSTRON FIL CURRENT meter indi
cates between 2.7 and 3.9 afmperet.

°Th| KLYSTROMN FIL VOLTAGE meter indi-
catar batween BS and 115 voits,

Note. In steps 3 through 7 below, the voltage
values are valid only if the tiskd coils have been
snergized for 2 1/2 hourt or mare.

' OSn.m- FIELD SUPPLY MONITOR switch to

INPUT. The FIELD SUFPLY VOLTAGE end
FIELD SUPPLY CURRENT mater indications
ate equal to the recorded values.

Osn the FIELD SUPPLY MONITOR switch 1o
CENTER-1. Tha FIELD SUPPLY VOLTAGE
snd FIELD SUPPLY CURRENT meter indics-
tions are equal 1o tha recorded values.

Osu the FIELD SUPPLY MONITOR switch to
CENTER.2. The FIELD SUPPLY VOLTAGE
and FIELD SUPPLY CURRENT meter indica-
tions are equsl to the recorded vatues.

GSn the FIELD SUPPLY MONITOR switch to
OUTPUT, The FIELD SUPPLY VOLTAGE and
FIELD SUPPLY CURRENT meter indications
are equal to the recorded vatues.

Osn the FIELD SUPPLY MONITOR switch to
COLLECTOR. The FIELD SUPPLY VOLTAGE
and FIELD SUPPLY CURRENT meter indice
tions are aqual to the recorded valuas,

o1'h. PUMP CURRENT meter indicates less.

than 100 microamps.

€ 1 200Y POWER meter indicates not mors

" than the pask valua recorded for the kiystron in
um.
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A Disconnect wire 486A to fuel solenoid, wire 486 to ignition
unit, and wire 486 to motor and pump assembly. Place red
multimeter lead in wire 486A and ground black lead. Close
the FLAME HEATER MASTER switch and FLAME HEATER
switch and check for voltage. Repeat voltage check for both
wires 486. If no voltage in any wire, go to step B. If no voltage
on wire 486A, go to step G. if no voltage on either wire 486,
go to step J. If voltage is present on all wires, to to step K.

B Disconnect wires 486A and 486 at engine disconnect bracket.

Place red multimeter lead in socket B. Ground black lead and
check for voltage: Do the same in socket L. If voltege is
present, repair or replace wires 486A and 486 from engine
disco(r:\nect to flame heater units (p 50}. ¥ no voltage, go to
step C.

FLAME HEATER
MASTER SWITCH

€ Disconnect wire 10 at flame heater master switch. Check for
voltage by placing red multimeter lead on wire 10 and black
lead to ground. if no volitage, go to step D. if voltage is
present, go to step E. .

‘D Disconnect wire 10 at circuit breaker output. Check circuit

.repair or replace wire 10 to flame heater master switch (p 50).

(Ve

. N
CIRCUIT BREAKER
OUTPUT

breaker for voltage by placing red multimeter lead in circuit
breaker output and black lead to ground. If voltage is present,

it no voltage is present, go to step E.

WL v 1-820€9-HEAHTIW
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k @ Test for continuity between contact b on
2ZW106-P5 and contaet U on 2W106-P4
with RESET switch gressed:

Soldier A: » Connect black test probe (1)
io contact b on P5 {2,
o Connect red test probe (3)
to contact U on P4 (4).
Soldier B: e Press RESET switch (5). :

Dees muitimeter show rontinuity? \

<
[

o o oy
°!°|I°-u, J
Q“cr‘a.
9% owom ap o

o.l
W, 0+ ou

%4 g off
L

o Replace harness 2W106.

¢ Refer to TM 3-2350-255-20-1.3-4,

para. 11.18.
» Verify that problem is solved.

N
b 3
o
T
IS

@ Replace driver’s instrument panel.

para, 11-14.

- arid, shas da madiod
L lI‘clll’ iat @ pruu!elu i3 avivel.

o Refer to TM 9-2350-265-20-1-3-4,

From block 10

(17 I
e Set VEHICLE MASTER POWER switch (6)

to OFF.

@?

o Disconnect 2ZW108-P1 from J12 3n huil
networks box.
o See figure 16-271.
e Connect breakout box to TJT on hult
networks box.
e Disconnect AGAPTER NO. 2-P1 {7}
from TJ1 (8} on driver's instrument
panel {9).
e Connect ADAPTER NO. 2-P1 (7) to

T31 {13} an hull netwoiks box {11}

e

MASTER
caution l

O F

e @ J

N32e833333
( ‘ l.u'l\llv ".“"".5.‘--- . gggg 323
| e il : bo a3 ord |
0 0 0 P 2202362285 |
AR ¢ Lasasaanss |
G) IG’ G @ @ |§eseo0sans |
I E e RN
Ly |
e i i
[
[
Figure 16. Branch Format for Troubleshooting
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- TARLE 17-2.9, ELEVATION LEAD ANGLE - ROUTINE 9 (FIG. 17-28)

( O O
Ons One o"‘oz O°° Oa O
x Y

Cnm.s 17-2.9 ) o O O 2'01 o O
Cx Ou_" 0O, Ou
O G oco° o G O

VIEW B - ELEVATION AND TIME-OF-FLIGHT
COMPUTER DRAWER W3J3. W2J1

RADAR TO STANDBY

REMOVE ELEVATION AND
TIME-OF-FLIGHT CONTROL
AMPLIFIER (2, VIEW A)

VIEW A - RADAR SET GROLP -
LOCATIONAL VIEW

DMM: PLACE TO ELEVATION
AND TIME-QF=FLIGHT
COMPUTER DRAWER W3J3-G
AND W3J3-C (VIEW 3)

RCMOVE ELEVATION AND

-| TIvE-GF-FLIGHT COGMPUTER
(1, VIEW A}

touM: PLACE TO ELEVATION
AT TIPE-OF-FLIGHT
COMPYTER J1-8 AND J1-C
(V1Ew D)

VIEW D - ELEVATION AND TIME-OF-FLIGHT .
COMPUTER J1

RADAR T0 FALSE RAGIATE

D¥M: PLACE TO ELEVATION
AND TIME-QF-FLIGHT
COMPUTER DRAWER W2J1-X
AND W2J1-Y (ViEd 3)
APPROACH/RECEDE SWITCH:
APPROACH AND HOLD

{1, VIEW ©)

REPLACE ELEVATION AND
TIME-GF-FLIGHT COMPUTER
(1, VIEW A)

RE-INSTALL ECEVATION
AND TIME-OF-FLIGHNT
CONTROL AMPLIFIER
{2, VIEW A)

MAIN FOWJER SWITCH: OFF
(1, VIEW E) |

- . RIPAIR OFEN WIRING
GO 70 TA3LE 17-2.9 AETWIER ELEVATION ANO
SHEET 2 TIME-QF-FLIGHT COMPUTER

CRANER WIJI-G AND
w1l2-83: W313-C AND

4322 (VTS B A0 ) VIEW E - IHIPIR MISC CONTROLS -
' ' ! LEFT SIDE
E-qu%ﬂ.l. BEVATION .
M T1INE-0F-
CorPUTEa (1. VIgd A) Ous Orr OwOwOunxeOvy
:g‘;l%xugrzhc\;égon OOréOgOgOBogoﬁgon
i R sMrEr w = Wy L -AA Do
[N i Ot On Op Op Oy Or O, Oy
{ 0, O, O: O, G; Oy O, O, O,
4

VIEW F - ELEVATION AND TIME-OF-FLIGHT

- ’
( kﬁn‘D ‘rtb\s 17-2) ' COMPUTER CRAWER W3J2

Figure 17. Branch and Flow-Fault Iﬁolation Techniques
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Section 9

TR 'atTal ]
Mdi.T PLE CONFIGURATION

COVERAGE

- Page ‘ Page
Overview...........0cociiiiiinnninns 1 . Objectives and Principles....... e 1
Methods and Requurements ............ 1 Requirements .........ccevvvennenens b

OVERVIEW . L e
; l N ) -. - .

Multipie configuration coverage concerns covering more than one configuration of a system,

equipment, unit, assgmbiy. or part in the same manual.

. T
I

METHODS AND REQUIREMENTS

Objectives and Principles
Effective coveragé df multiple configurations in a manual will have the following results:

a. Showing the reader the differences betweeh configurations in an easily understood
manner. ' .

b. Reducing bulk required for s_eparate coverage when configuration differences are small.

c. Easy use without confusion concerning applicability of material to any given configura-
tion. '

|
Material arranoed so that all information doesn't have to be completely read to determine

instructions for individua! modeis.

!:1

Requirements

More than one configuration of a system equipment, unit, assembly, or part may be covered in
the same manual when the applicability of information to each configuration can be clearly
shown and usability of the manual is not impaired. Care must be taken to ensure that
information concerning each configuration remains clearly distinct from intormation that
applies to other configurations.

The primary consideration in muttiple configuration coverage is ease of use of information.
The following guidelines should be followed.

a. Show differencesin configuration throughout the basic publication at the point where the
differences occur.

b. Use difference data sheets (where differences are summarized separately) only as a last
resort under the following conditions:

9/1
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(1) Many contigurations exist.

{2) Differences are minor or localized in a few parts of the manual. (Difference data

sheets are difficult to use because of the crcss--ufum.m...g |ﬂVGEvvd and are not

suitable to cover multiple changes scattered throughout a manual.)
(3} Any one user will encounter only a few of the many configurations.

(4) Each difference data sheet for each configuration 1s sett-contained and does not
require concurrent use of another sheet.

. Cite models or types to show configuration differences wherever possible rather than
part numbers or serial numbers. Use part numbers if the differences exist in the same
model or type of equipment. Use serial numbers only where the dlfferenoes cannot be
clearly stated otherwise. .o

c o

Examples:
Serial No. 1 thru 41.

Remove 3 bushings and 3 screws.

Casint A.r.. 16
OErFial NO. #c

mrved o
c ariu up.
Remove 3 plastic-coated screws.

. Expiain in the introduction or foreword that the manual applies to all configurations ofthe

equipment and difterences between configurations wili be indicated where necessary
throughout the manual. Explain which models may be treated as a single configuration.

. Where clarity will be improved, establish a short, easily remembered abbreviation or
symbol for each configuration covered. Explain the methcd used in the introduction or
foreword. :

Examples of Configuration Symbols

Contiguration
Model ‘Reference
Liquid Cooler LC-308 B
Liquid Cooler LC-909 ' 9
or
Portable Shelter SV-17A A
Portable Shelter SV-17B 8
972
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| Section 10
MULTIPLE EXPERIENCE
LEVEL COVERAGE

Page . Page
Overview . ... ...t 1 Objectives and Principles............ -
Methods and Requirements ............ 1 He_quirements ........................ 1

OVERVIEW

The detail to which operating and maintenance procedures are described should match
the experience level of the user. This is important because high-experience users may fail
to read critical information while skimming to avoid reading familiar details. Conversely,
low-experience users will seek other sources when the information in the manual fails to
explain at the step-by-step tevel of detail they require: The manual may be prepared to
satisfy the needs of all experience levels likely to be using it. This may be done by selec-
tively highlighting information.

The Procedure. sections of this handbook should be referred to for additional information.

METHODS AND REQUIREMENTS

Objectives and Principles

Any manuat develop"ed for multiple experience level users shoutd meet the following basic
criteria:

a. High level of detail for novice.

b. Critical information for experienced operator or technician.

¢. Information easy to use by the above experience levels.
Requirements
Highlighting important information enables the experienced user 10 utilize that information
more quickly and easily. For example, highlighting allows the user to scan a procedure quickly

and pick out the information needed without reading the entire procedure. The following
techniques are ways to highlight information.

underlining boldface type special symbols
italics indenting upper case letters
NOTE

. Under!unmg is the least expensive and easnest rnethod to produce and is recommended for
‘most highlighting situations. :

1011 {10/2 Blank)
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Section 11

LE/VAF T/ RIS "'I'L.II AIITAI]
NMUVUW-1V-VoL-11Nio- IVI ‘UHL
Page . L Page
Overview .. ... ......... .. ... . ....... 1 Requirements .................... i
Methods and Requirements ............ 1 UUsage statement . ............. 1
1

Obijectives and Principles ............. 1 .- "Manualoverview ................

OVERVIEW

How-to-Use-this-Manual information describes the manualcontent format.features, use, and
value to its user. o

METHODS AND REQUIREMENTS

Objectives and Principles
The manuai shouid contain information which:

a. Tells the user what he or she must know to use the manual effectlvely and to operate or _
maintain the equnpment effectively. .

b. Explains any unusual aspects of the manuali.
c. Gives practice using the manual to sclve real problems.

1. Gets the user actively involved with the manual.

Requirements
How-to-use information is generally contained in"a separate section at the beginning of a
manual. For very compiex manuals, it may be preferable to have this information at the

beginning of each major division.
The how-to-use information includes:

e sage Statement:

“You must familiarize yourself with the entire maintenance procedures before begmmng the
maintenance task.”

& Manual Overview

{1) Provides a general description of entire manual.
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organization, stréssing any unusual or unique features.

(3) Describes any special or unusual features; this description to include short, interesting,

“real-life” examples that make use of the feature(s) and enable the user to practice using
it while reading the example.

{4) May include practice problems, where the inclusion of such problems combined with (3)

above more etfectively covers the unique features of the manual.

17

N

PROBLEM

As a maintenapce tgchnician. you are responsible for maintaining and repairing
equnprnent. During training they toid you the surest and quickest way to fix your truck was
by using your manual, so you grab your manual.

How do you start? .

Turn to the cover of your manual. o
Ontheright side you will find alisting for “TROUBLESHOOTING Symptom Index.” It
tells you to go to page 3-105. (To find that section quickly, open the manuai by using
the black tab on the side of the manual that lines up with the “TROUBLESHOOTING
SYMPTOM INDEX" listing )

What kind of problems do you have?

Open your manual to page 3-105.
In the “Symptom Index” find the listing for the equipment category, "ENGINE
SYSTEM.” There you find your symptom, which is “Engine cranks but doesn't start.”
Next to the symptom is the page number of the troubleshooting procedure that wiil
help you solve your probiem. This procedure is on_page 3-122.

How do you determine what is causing your problem?

Turn to page 3-122. . .
You find there the troubleshooting procedure you need. The procedure has columns
with headings: “Step,” “Action,” “indication,” “Remarks.” Starting at step 1, read the
procedure horizontally across the page. Each step tells you what to do (“Action”
column) and what to look for (“Indication” column) at that time. The “Remarks”
column has answaers or explanations to some of the the questions you may have in
your mind as you are following the instructions. Let's assume when you check the air
filter (step 6) you discover the filter element is clogged. To replace the filter element,
step 6 tells you to go to the maintenance procedure on page 3-142.

4. How do you fix it?

Turn to page 3-142,
This is the maintenance procedure for reptacing the air filter element. This pracedure
is arranged the same way as the troubleshooting procedure. Start at step 1, read
horizontally across, and perform the action in each step. When you have finished the
last step, you will have replaced the air filler element. Now you are ready 10 go. .

Figure How-to-use-this-manual practice problem .

11/2
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C - Section 12
Tl W | Afl/APMrapar—- IIT

LENHANb:
ATERIALS

22

. Page Page
Overview ............ e 1 _ Methods and Requirements (cont)
Methods and Requirements ............ 1 " Requiremafits (cont)
! Objectives and Principles ............. 1 QOverviews (Complicated Tasks) ...... 2
- Requirements ................. e 1 - Procedures..................0.. 2

Jobsskill enhancemem matenals ncrease the users understandmu of the job and the

equipment. The procedures in a manual cannot possibly cover all situations the manual user
may encounter. therefore. this additional understanding will motivate and help the user to

become more effective in a larger variety of situations.. Job/skilt enhancement materials

include:
a. Overviews.......... [ Forjbb/ski!lreinforcemeniof
complicated tasks or information
( ! b. Procedures . ........................ For job/skill upgrading beyond present
- _ job
METHODS AND REQUIREMENTS .- e

Objectives and Principles
Job/skill enhancement materials shouid have the following chéracteristics:
a. Introduced subtly so as not to interfere with usihg'.the 'ma_n;u'ajl t; pérform regular job.
'b. Presented so as to motivate the technician to dse it to‘ élo arbetter job.
i

¢. Included so as not to disturb the experienced operator in using the manual.

...... B Ml & A o )
minimum bulk to the manuai.

Q.
1
ol
Ly
o
[
[
@
[of
(]
o]
4]
o
-
[« 2
-1
Ci
CL

' e. Formatted so as to easily determine whether information is for the novice or experienced
user.

Requirements
Overviews (Complicated tasks). Job/skill reinforcement éhobid be provided only for

complicated tasks or information which can't be easily learned after a few times of use. The
skill reinforcement should be in the form of overviews located before the complex task or

( ! ' 12/1
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information. Where the material to be reinforced is lengthy, the overview information should be
interspersed throughout the material.Overview information should not have paragraph
numbers, . .

Overviews present the material that witl be covered and prepare the reader to use it. A very
brief outline format, as in the example below, should be used to improve readability, thus
encouraging use of the material.

This chapter has some very important information that you need to know about the
organizational maintenance requirements of ammunition for the TOW system. This
information includes: ‘

a. ldentification of TOW encas;ed rnissiles.
b. Normal care of the encased missiles.

c. Visual inspection of the encased missiles.
d. Missile color coding data.

e. Shipment and handling data.

Procedures. The best time for the technician 10 improve his or her understanding of the
workings of the equipment is while carrying out the procedures in the manual. Skill upgrading
materials should be included in procedures to:

* Provide the user with an opportunity to understand the job better.

H Vel E] ~ -~ LYY SR Y ——~ P Y AN . sunim m e il ol i -l ouam ol
¢ Motivate the user 1o do a betler job - - most people have a naturs! desive {0 lsarn and
progress.

* Enable the user to gain general technical knowledge which can be transferred to a simiiar job
or other equipment,

® Enable the user ta progress beyond the “robot” tevel in cases where fully proceduralized
maintenance information is used to-do the job.

Skill upgrading materials shall be used only in cases where obvious skill upgrading benefits
will accrue - - not as filler material with every trivial procedure or step Skill upgrading materials
are particularly usetul for procedures which are unusual or unique. -

a. Purpose. This shall be a brief statement of what the task will accomplish.

b. General technical principles. - This shall be a brief functional description, written in
general terms, giving task related technical principles. Such data increases user
knowlcdge of the type equipment being repaired and enables transfer of this information
to similar equipment. An illustration or functionai dlagram may be included if it will aid in
the expldnatton

c. Task description. This shall be a brief description of how the generai technical principles
relate to the specitic task to be accomplished. This also gives the technician an overview
of the procedure by explammg the purpose of each major group cf steps that form the
procedure. An illustration or functional diagram may be included if it will aid in the

explanation of the task.

12/2
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Section 13

MSAIITIAAICIAMATED
WARNINGS/CAUTIONS/NOTES
Page ‘ Page
Overview............ e 1 . Methods and Requirements ({cont)
Definitions ..........., s 1 Placement Requirements ............. 4
Methods and Requirements ............. 2 Format Requirements ................ 5
Objectives and Principles ............. 2 Pictorial Symbology
General Content Requirements........ 2 Requirements ....................... 6
Radiation and Laser Warning Matrix ............. e, 7
Warnings. ..., .. 3
Warmng TODICS for .
Aircraft Manuals..................... 3

WARNINGS, CAUTIONS, and NOTES are means of attractingqatt.ention' to essential or critical
information in a manual. The types of infqrmation included under each are outlined below.

Definitions
'WARNING
Conditions. practices, or procedures which must be observed to avoid:
a. Personal injury
b. Loss of life
. CAUTION
Conditions, practices, or procedures which must be observéd to avoid:
a. Damage to equipment
b. Destruction of eﬁuipment
Long-term health hazard
TE
Essential information of special:
a. importance

b. Interest

¢. Aid in job performance which - -

13/1
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(1) Should be remembered
{2) Will facilitate decision
(3) Would otherwise be difficult to tind

(4\ Warnid ntharwice ho Adifficalt ta incnr
7 ¥VRLIU LINISTWLISE L GNLiGll WO NGO

METHODS AND REQUIREMENTS

Objectives and Principles
The technical manual user's attention- must be attracted to practices, procedures; and
conditions which could lead to injury or equipment damage. In addition to safety
considerations, the manual should highlight essential information of special interest or
importance which will aid in, or simplity job performance. Critical safety information or
information to be highlighted should:

a. Be located with the material to which it applies.

b. Stand out on a page full of other material.

c. Attract the user’s eye, but not be overpowering.

d. Be apparent to the user no matter what method is used to access information and enter

the manual.

e. Contain ail necessary information.
'i. Be easy to read and understand.
General Content Requirements

The text of WARNINGS and CAUTIONS should contain the foliowing information, ordmanly
in the order indicated:

a. The specific nature of the hazard
b. The steps to be taken to avoid or minimize the hazard
c. The location or source of the hazard

d. The consequences of failing to heed the warning or caution

e. Corrective or tirst-aid actions to be taken if the
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{. Time considerations. when critical

The intormation should be presented in a few simple words, in a straightforward, non-
exaggerated manner. It should be selt-contained: to obtain the above information. the user
when the location of a hazard, its consequences

must not be referred elsewhere. However.

-
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and remedial actions are clearly implied by the type of hazard, or have appeared elsewhere on
the same page, such information may be omitted.

NOTES do not havé special content requirements because these depend upon the material
being presented. NOTES simplify the user’s task by highlighting the information that must be
remembered, thus making it unnecessary to search for it.

Radiation and Laser Warnings

Nuclear and electromagnetic radiation and laser warning notices similar to those shown in
MIL-M-38784 shall be prepared as reproducibie illustrations for printing on the page facing the
inside front cover. The radiation and iaser symoms shown shaii be used. Aciive chemical
elements present in the equipment shall be listed by chemical symbol (e.g., Co 60, Sr 80},

immediately below the radiation symbol. Reference shall be made to the location of the hazard

.and to paragraphs. where the pertinent safe handling notice instructions are given. When

applicable, electromagnetic warning shall be placed immediately below the nuclear radiation
warning notice. If applicable, the procuring activity will provide the contractor with the first aid
and disposal instructions extracted from TB 43-0116 and AR 755-15.

e Nuclear radiation warnings. Nuciear warning notices shall be placed at the beginning of
any instruction covering procedures that will expose personnel to a nuclear radiation
hazard. In addition, the tabulated data shall include a list of radioactive parts or
components and the type and quantity of radioactive material. When radioactive parts or
components are shown on a parts location diagram, each component shall be marked with
an asterisk and suitable warning notice shail be included on the diagram. Procedures tobe
followed inthe event of breakage of radioactive parts or components shall also be included.

e CElectromagnetic radiation warnings. When the equipment being covered radiates
electromagnetic waves in frequencies from 100 megahertz to 100,000 megahertz with
power densities above 10 milliwatts per square centimeter, the procuring activity will
furnish the contracto' with a warning notice in compliance with AR 40-583. Warnings

specifying the radiating element and indicating that portlon of the surrounding area in
which radiation with average power densities above 10mw/cm? will exist shall be included.

Warning topics for Aircraft Manuals.

For aircraft manuails, the following warning topics shall be covered, as applicable, along with
other topics pertinent to subject aircraft.

a. Starting aircraft.
b. Operation of aircraft on the ground. {Refer to AR 85-
¢. Grounding aircraft.

d. High voltage.

e. Use of fire extinguishers in confined areas {e.g., bromochloromethane, monocbromotri-
fluoromethane).

f. Armament,
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g. Ejection seats.

h. Carbon monoxide.

i. Toxic fumes or fuels, solvents, etc.

j. Handling fuel.

k. Acids or electrolyte (handling,' mixing, diluting, etc.).

. Dangers of jet blast and rotor blades.

m. Noise level warning.

Placement Requirements

To be effective all warnings, cautions, and notes should be placed at the point where they
apply. For example, placing the warning, caution, or note just before the procedural step to
which it applies is the most logical action. Also, with most items of equipment there are general
warnings or cautions that apply to several procedures for that item. In this case, it is desirable
1o put all these generai warnings and cautions inside the front cover or on a warning page atthe
front of the manual and then reference them where they apply.

The following rules should be observed:

a o

b

WARNINGS and CAUTIONS should precede and appear on the same page as the text
or procedural steps to which they apply.

.NOTES may precede or follow applicable text depending on the material to be

highlighted.

. A NOTE should always precede a procedural step to which it applies.
. WARNINGS, CAUTIONS, and NOTES should not contain procedural steps.

When a WARNING, CAUTION, or NOTE consists of two or maore mmnranhq the

=, A TR 7 oam N TRFiar e

heading WARNING, CAUTION, NOTE should not be repeated above each paragraph

. 1f it is ever necessary to precede a paragraph by both a WARNING and a NOTE, ora

CAUTION and a NOTE, etc., they should appear in the sequence noted namely,
WARNINGS, CAUTIONS, NOTES

. When several WARNINGS, CAUTIONS, or NOTES appear together, the heading

should appear only orice. They may be separately identified by the use of "bullets”(e).

General WARNINGS and CAUTIONS shouid be placed on the inside frontcoverora

I.IIA HLIILI mmm md Shbe B ond o Abe s oem o
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Format Requirements

The format for WARNINGS. CAUTIONS. and NOTES is intended to:

a. Attract the user’s attention

b Visibly differentiate it from any other text
C. Enabie ¢

Two general format conditions can exist: where the matenal appears alone on a single page
and where the material appears within the context of other text. .

The appropriate headings: IWARNING CAUTION. or NOTE) should appear above the
information in bold capital letters or capitai letters. ‘

Color may be used as an attention-getting device when authorized:

When only WARNINGS and CAUTIONS appear together on a page they should be ordered
from the most to the feast critical. The general heading and symbol indicative of the most
critical item in the series should be used at the top and no others are needed.

When one type of dannpr may come from several sources or may require more than one
remedial action. the danger may be referred to once in boid type to the left of the page and the
various alternatives listed in outline form below it. Each alternative should be suitably
separated by space to make it a distinctively different entity from other alternatives. See

following example:,

CAUSTIC CHEMICALS iN NiCAD BATTERIES
+ Use rubber gloves, goggles and apron to avoid severe bums.

* |If chemicals get on your skin, clothes, or equipment, wash immediately
with water.

+ |f chemicals get in your eyes, wash them W|th plenty of water and get
medical help immediately.

e = —

When space permits, the type size may be larger than normal to make the material easier to
read. The following iHustrations show how format and typography may be used to emphasize
criticar information when WARNINGS are separated from the text.
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When WARNINGS and CAUTIONS are to be used within the context of other text, they

should be indented approximately five spaces from both margins and centered between

the left and right margins preceding the text to which they apply. These extra margins will
" highlight warnings and cautions as visibly distinct from the remainder of the text.

Paragraph format need not be used. The information should be listed to make it easierto
read and remember; sentences need not be complete, providing the meaning is clear.

Pictorial Symbology Requirements

Downloaded from http://www.everyspec.com

Any one set of the following may be used.

a. noTe CAUTION WARNING
b NOTE CAUTION WARNING

r AEAATE :rn-TTn—u- m
Lo NYViIo =r;|.!—..|.‘,:-1‘.— ‘ --------- "’-

To draw attention to the WARNINGS, CAUTIONS, and NOTES certain symbols may be

employed to identify specific situations when authorized.

Radiation hazard ‘.‘

&
Laser light hazard .ﬁ__

WARMNING

WARNING

The folliowing specific WARNING symbols are optional:

Electrical hazard / 'WARNING

—_
Gas and respiratory "F‘;‘ ;‘),
hazards R

WARNING

WARNING

v

For CAUTIONS, the following general symbol is optional:

CAUTION
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I } Vehicies & _ Powsr
Name Aireraft | Weapons | Mimiies € Wctronic Ev::' l::m béw*-gul EH:'I:: 2;:::,::;’,
Moving Belts, Cables, Geers, Linkages atc. . . . . . . .

£ " Pressure Line Whiplash . » . . . . .

E 2 Traversing Pan ! hd L] L » -

.g i Asfusling during Operstion . . » N . -

F] 5 Moving Propeitor, Fan, Turbine, Rotor b hd . . . [ .

- Enping Kick . » . » .
Moving Vahicle - - . . . .
Surface Grade . . . - -

- Equipmant Roiling . . . » - .

2 | Slippery Ground . . .

Z [ Low Hesd Clesrancs L . . - . i .

o« Slippery Equipment Surface . . . . .
Sherp/Protruding Edges hd . . = . . .
Carbon Monoxide - . - .
High Pressure . . . » . . -

; Poisonous . [ . . . . .

> E xplosive o - . . . . .

.i Low Temperature 3 . . - . - .

© High Temperaturs . . . . - » .
Oxygen .

Water in Barrel - .

P _E Obstruction in 8erre! . .

x 5 Safety Off . . »

b U Losded ] . .

Z | Pointed st Personnel/Equipmant . . .
g Nuclear ' . . . . » .

"i E lactromegnetic . . . .

‘i Lawr ! . . . .

o< High I ntensity Light . . . -

= Handling ) .

E = M ssms | - -

o : '

g = | Hangfirs/Misfire . . .

< Cook-off . .

] High Premure . . . » . N . .

g [ High Temperaturs . h . . . .

g

- Low Tempersture . . . . . . .
Vertigo .
Ej#ciion Saat b

_-5 Corrosive/Cauntic . . . . . . .

E Poisonous , L] L . . . . [

o E xpiosive . . . .

& Torsion Bar . .

'g Spring . . L) - . .

lf Cable o - . » [ »

.g Haaring Damage : - . . » » . 3 .

i Jut Bimst . n

o Back Dlast ! . . . i

4 = | Handling e - » f i

¥ L R F R ——e i -

& ¥ | Dimposal P . bl ‘ .

¢ .%': | Low poo* | i - . L. .

- g!i High : o . HE ! . . i . R

= o L Heavy/Bulky . o ! . . » l .

% 2 Orerionde T | — ' . —, =

i E: Center of Gravity . — _{- WoTy T T =T - ' N ]

; : High Valtage : d - i . : . i . | . .

£ Grounding o : ; . i . . [

D . \ , :

Racer/ Rasio ARtimeter over ice or Sno L. : i l
Flammabie Materisl i . ! . . . . T . 1 .
! Fire £ xtinguisher Type | | . . . . . . i -
j inP i i - . s N s 2 i o

Warning Applicability Matrix
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o Section 14
MEASUREMENTS AND
- TOLERANCES

Page Page
Overview .. ...........coooiiiniiin.. 1 Objectives and Principles........ D |
Methods and Requirements . .......... 1 Requirements ................. : 1

OVERVIEW , .

This section concerns the representation of numericat values and tolerances in technical

manuals. Considerations include:

a. Units | ' e. Units of measurement-. time. and quantity
b. Numerical values'or tolerances t. Decimal nﬁmbers

¢. Torque ' g. Numerical ranges

d. Temperature values h. Wavetorm data

METHODS AND REQUIREMENTS

Objectives and Principles
Measuremaent and tolerance data in a technical manual shodld meet the following criteria:
a. Numerical values! expressed in easily understood. ﬁnambiguous manner.

b. All waveform illustrations reflect actual oscilloscope dlsptay with all data required for
equipment setup.

¢. Tolerance values given in terms of normal use or wear limits rather than original
manufacturer’s vglues {if these values differ).

d. Measurements and tolerances must be expressed in vaiues that can be measured with
equipment authorszed at the maintenance level(s) covered by the manual.

Requirements
1. Use the same units as written on the equipment.

Hf no units are written on the equipment, use U S units first. followed by metric values in
parentheses.
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2. For numerical data, all values of measurement should have tolerances given in the torm of
a range of values. Thus. 128 (125 to 129}, where 128 is the desired value; or 125 t0 129,

shAars Psen Maniend

where there is no desired value.

All numerical values should be given 1o the number of decimal places readable on the
instruments provided. Tolerances should have the same number of decimal places as the
desired value. For example: +12.00 V (+11.05 to +12.15 V).

Generally, all.checks or adjustments require the statement of tolerances. Express the
tolerance in the style that agrees with the use to be made of the information:

USE STYLE EXAMPLES
Checking Upper and Lower between 25 and 31 vdc
tolerance limits . 12-15 psia
Adjusting Optimum value, and 28 {25 t0 29) vdc
: upper {+) and lower 0.10 {0.09 to 0.11) in.
(-) values

3. Fortorque measurement, use vaiues that conform to the calibration of the tool being used
{e.g.. FT LB, POUND INCHES, etc). The value term for each tool must be used

consistently throughout the manual The metric eguivalent measurement should appear

TR A MWW LIS iU, IR I T YR T L= iR iR =21 4, TS S

in parentheses. followmg U.S. Customary (e.g., 20 foot pounds (27 N'm}). When metrlc
wrenches are primarily used, the U.S. Customary equivaient should follow in
parentheses. Where possible, state specific torque required, rather than a range. For
clarity, a note similar to the following should appear in the manual introduction:

Torgue wrenches are normally marked with a measurement term (FT LB, POUND.
INCHES, etc.). The term(s) used within this manual are (msert term(s)) unless
otherwise noted in the text.

4, For temperature values, show temperatures in the same scale used on the equipment
If degrees Fahrenheit is used, give degrees Celsius paren thet cally

For example: 194°F (90°C}).

Where necessary for clarity, include a parenthetic reading in the other (C or F)
temperature scale. if a less familiar scale (such as Kelvin or Rankine) is used, ¢larify it in
this same manner.

70°F (21.1°C) 50°C (122°F)

-

'~ 459.6° Rankine (32°F) or 459.6°R (32°F)

5. Usually express units of measurement, time, and quantity in numerals regardless of
magnitude'.

EXAMPLES:

Age: 6 years old; of 41 years’ duration

Time: 0025 hours; 15 April 1960; 25 hours later
~ Decimals: 0.25 inch; 1.25 inches l
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Degrees: 35 degrees of elevation, 5°C (41°F)

Measurements; 1-1/2 miles {1'% miles if typeset), 2500 feet, 1 ohm, 0.5 ampere

Money: $3.65, 50.65

modifiers: 5-day week, 5-percent increase, 1-ohm resistor

Use a zero before the decimal point for any decimal number less than one, treat such a
number as singular grammatically.

EXAMPLES

0,15 inch, 0.9547 centimeter, but 1,0001 inches

. To indicate a range of numbers occurring in condensed data, use a hyphen between

the limit numbers. (The hyphen then means “thru.”) If ambiguity is possible, speli out
“thru.” .

EXAMPLES.

1-4 feet, pages 264-3811 the 1950-1960 penod,

. To show waveform data. use a photograph or line drawing of the waveform taken from the

oscilloscope measurement. Make sure alt the equipment conditions necessary to obtain

P L o d s v

the wavelorm are cieariy stated
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Section 15
ATION DEVELOP NI

ILLUST

2

' Page Page

OVeIvieW .. ... e 1 Board Art (cont)
tMetlhods ang Requirementis ..... .. S | ArfWorkStnadards ................ 2
Onjectives and Principles ............ 1 Paste-Up ....oovvvvrvnianneaonnn. 10
Requirements ....... P T | Camera-ReadyCopy .. ..........c.onn 18
Board Art ........... e 2 Introduction. ...........c it 18
Introduction ......... L 2 Preparing Camera-Ready Pages . .. .. 19

OVERVIEW

1 sstration developmeht is an extremely broad subject -which includes many topics This
section deals only with the general aspects of illustration development intechnical manuals

i

Iustration topics covered separately in their own sections are:
a. Color
b. Locator Iliustrations
c. Schematic and Functional Diagrams
d. Wiring Interconnection Data

METHODS AND REQUIREMENTS J

Style and techniques should be ot a quality which will produce illustrations that clearly.
adequately, and economically portray the information to be illustrated. lllustrative material

should be used to:

a Describe an item or idea when this can be done more efficiently and eftectively by graphic
methods.

b Cianty text

¢ Supplement intormation which s difficult to describe by text alone.

d. Call attention to details.

e. Furnish graphic identification of parts and special tools for critical applications.

Requirements

The following general instructions apply 10 llustrations
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a. In each case, use the minimum number of illustrations essential.

b. Integrate text and illustrations into modules of information. Whenever possible,
keep text and illustrations together so they are visible simultaneously. (For more
detail, see Text Associated with lllustrations.)

c. Minimize use of full-page illustrations that must be placed horizontally on a page
particularly if associated text appears on the facing page. If a figure number is re-
quired, place it in the same viewing position as the art.

d. Subordinate or delete extraneous or unnecessary details which may be a source of
confusion. Highlight the item of interest. Some techniques for ciarity are:

(1) Presenting effective angle of view.
(2) Using varying line weights.
{3} Avoiding excessive shading.

‘e. Engineering drawings may be used for schematics, wiring diagrams, component
layout diagrams, aircraft station diagrams, cabling diagrams, and other similar pur-
poses when authorized by the procuring activity. Such drawings must meet the
reproducibility requirements and provide information in a clear, easily used format.
Border, title blocks, manufacturer's notes, and irrelevant material should be
removed in most cases. :

f. Ensure that lettering on illustrations is not reduced to the point where it cannot be

easily read.

BOARD ART

Introduction -

When preparing board art to accompany manuscript copy, the illustrator prepares mounts
and crops the illustrations. lllustration cutlines are indicated by the writer on the
manuscript and the printer decides where each illustration appears on the page.

The next two sections will demonstrate the quality of illustration required and tell you how
to crop and size artwork for the printer.

Artwork standards

This section is divided into two areas: Line Drawings and Exploded Views. Both categories

have production requirements unique to themselves. In all areas, the appearance of the
reproduced illustration in the TM determines the quality requirements of the board art.

1512
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Line Drawings

The above nking illustrates the guality of iine drawing required It has been reduced by one
third -

Pencil is not acceptable for line drawings. You can use pencil on drafting film {which looks like
ink when copied} only if you furnish a sharp stat or a photo copy of the drawing. Any broken
lines must ther be relined with ink. : -

On the above inking. notice that the screw threads are spaced further apart than normal. If you
ink threads as close as they really are, the ink will run together when the drawing is reduced
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Line W.oigms D

The following line weight standards demonstrate an acceptable publications method of
drawing. Drawings are done in perspective with thick and thin line weight. Normally,
original size line weights will aproximate 00 pen for highlight and a No. 2 pen for heavy
line. :

Shim (single line weight)

A Washer |
<> |

An object will have a heavy

outline and a thin highlight A cylinder will have an extra heavy

shadow line on the bottom., Holes

line. _ , will have o shadow line on top.
. Knurling will be a straight cross '
A rounded edge will be shown hatch. .

with a broken line or lines same
weight as the highlight line.

(&)

outline : ‘
b lcilze
recks A For shadow purposes, the light

source is considered to be the
upper left, _ . .

When a form is in front of another
form, it should be outlined. This Small
isn't mandatory, but it does help - =~ oma

clarify the illustration. ' .~
4 W (&T. lorge

Welding presentation will vary
according to the size of drawing. )
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RIGHT: This line drawing is presented as an example of correct line
weights, It is original size. '

AN
AL BV :

X

‘-Q ol __.-f’
\

E V) V_Q@

D

v Don't use sketchy lines for shadow.
i . Don't use sketchy lines, period,
™~

o vy

Don't drow parts backwards (the \was;er’
is on the inside}. Don't use lead lines

/ incorrectly )
Den't use [ine weights so thin
they fade out when reduced,

Don't use zip tone for
shaodow, unless necessary.
The benefits are not worth
the effort.

Don't have brackets
touching parts.

Exploded Views

Exploded view line drawings are used for both parts manuals and maintenance manuals. There
are a few requirements unique to exploded views which ‘will be covered below,
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Lead Lines

Use lead lines to make clear to the user how the item was disassembied, and how it goes back
together. Lead lines aren’t required when it's obvious where the exploded part belongs, but the
drawing must be clear to the user. Use lead lines correctly:

LEAD LINE STYLES: _
"

-

- /
<  Preferred

<
N N —-A\ b ‘_.—‘
-

<~ ’Acceptal?le

WRONG RIGHT Q \
' Sharp corners always

Viewing Angle

if amajor item is being disassembled with a series of exploded views, the project leader should
insure that ail (or as many as possible) of the illustrations are shown from the same angle:

) I8 B

ol

Figure 1. Right Rear View Figure 1. Right Rear View

< \
' 0
.' [0 ‘ . \

L X

Figure 2. Left Front View . Figure 2. Right Rear View
WRONG: Viewing angle has been RIGHT: Viewing angle is the same in
reversed from figure 1, ‘ both figure 1 and figure 2.

Explodéd views, often shown in-perspective, are drawn either from photographic setups or
Arom blue prints. Perspective comes naturally when tracing a photo, but must be drawn in, if
desired, when working from blue prints. '
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Photographic Set-ups

"The illustrator should try to be present during weapon tear down and photo taking. When
assisting the photographer in making exploded view set-ups, always remember the
requirement to use the same viewing angle.

Since all exploded views are done as line drawings, if is not necessary to lay out the parts n.
exactly the right order. Keep the angle correct and rearrange when making the pencnl layout.
See below:

Photographuc set-up wuth pcris approxlmtely located

Pencil line drawing with parh correctly located

,-.-—w ettt gl g ..- v
i kf:ww e -....?“
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Drawing From Blue Prints

To achieve some degree of uniformity in exploded view illustratior}s done from blue prints,
three layout guides are provided below and on the next page.

PERSPECTIVE

30 Template
almost full length

37
50 Template
3/4 Length

15°
30 Template
atmost full length

¥~ horizontal line is for reference only '

40° template

these lines
are not parallel

. _ltems on 15° angle
and on vertical are drawn
to their actual length

ltems on the 37° angle
will be drawn 1o only approximately
3/4 of their actual length
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AXONOMETRIC
37° ur:igl-e 15% angle

j 30° \

30° ellipse

Paraliel lines

~ O .
50" ellipse . -7 "~
- “~
-
-” \\
-

\ ttems on 15° angle
and on verticle are
drawn to their
actual length

Items on the 37° angle
will be drawn to only approximately
3/4 of their actual length

ISOMETRIC -
30%angle

S N
\

Isometric
Parallel lines -

(o]
30 ongle ellipse

Parallel
lines

All items are
drawn to their

™\ Ssometric octual length

ellipse
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Pasteup

Technical illustrations may require pasteup work. This consists of placing callout numbers
or nomenclature on the illustration, indicating the reproduction size with crop marks, and
covering the art board with tissue and flap.

Mounting

All artwork must be mounted. Three suggested standard board sizes are: 9 x 13in., 12x16 in.,
and 14x 18 in. There is no requirement to use these sizes. However, you should not use more
than three or four different board sizes on any one job {(uniess foldout pages are involved}.
Mounting board must be at least 14-ply. When mounting an illustration, allow at least 1-1/2 in.
margin for crop marks.

llfustrations should be either dry mounted or rubber cemented. Dry mounting is preferable and
is mandatory for retouchings. There is a demountable mounting tissue available which is
excellent. There is one exception to this rule: if an lnklng is done on flat, unwrinkled paper, it
may be taped to the mounting board.

Pasteup Standards

The pasteup of callouts and arrows is one of the most critical phases in the preparation of
quality artwork. A sloppy pasteup can ruin an otherwise good piece of art.

Callouts and arrows must be cut neatly, as the outline of the callout will appear on the final
copy. Allow 1/16 in. white margin around type. All typed callouts must be sprayed with a fix-
ative to prevent smearing. Callouts shall be neatly arranged and straight.

SRR

2
o
\Q @ ACCEPTABLE PREFERRED
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Caltouts should be right-hand justified when the arrow comes from the right side. Arrows
which come from the center of the callout are not preferred, but acceptable. Avoid bending
arrows, although this is occasionally unavaidable. Do not cross arrows. Arrows should not
cross any part which is called out. Avoid arrows that are too short or too long.

WRONG RIGHT
ELEVATION ELEVATION
KNOB KNOB
ELEVATION '
rAntig ELEVATION LY ATION
KNOB
Not good; but acceptable
EVATION — elevaTION KNOB ELEY o™ ELEVATION KNOB

\

KNOB—/ VAI.VE/

The arrow must not

Good pasteup just touc

B O

2"

—
<N

/

VALVE e KNOB~"

touch the callout:

cu

hes the object:

—{
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el Pl A LR A LR Lt

misplaced etfort at good pasteup layout. Keeping the numbers even requires arrows much too
long. The example below right demonstrates good pasteup layout.

When alining numbers with each other, don’t overdo it. The example below left demonstrates a

o
[
n

)

— —y—— g:
—
)

X3

\
9 r

WRONG ' RIGHT

-J——FQ

Illustrations may have an identifying number on the the illustration, if desired by the procuring
activity. These identifying numbers will be provided by the proponent command. The number
will be placed in the lower right-hand corner of the illustration, even with the bottommost line
of the inking or slightly below.

715/12
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Cropping and Sizing

Cr_opping and sizing is that part of the paste-up opération which marks up the board art for the
printer. The drawing below shows what is required on each board:
Identifying no. Neatly lettered about 1/2" high-
(black felt tip pen preferred)

Protective cover

T~ Tissue flap

TM no. and fig no.
{printed with black
pencil) also page no. Identifying

if known. i no.in
: I-\ m..,‘/ illustration

12 Pl.c .
as
A
\AI TM no. and fig no.

| (printed with biack
pencit) also page no.
if known.

COVERS

. All board art shall be protected by an inner
flap of non-oily tissue and an outer flap of
heavy paper. These are secured to the back
of the board and folded over the face of the
illustration. Brown wrapping paper is ac-
ceptable. '
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Crop Marks

Hiustrations are to be cropped and sized in pencil (not ink or grease pencil). The crop marks
will start about % in. from the edge of drawing and be about % to % in.iong. How an illustration
is cropped depends on whether it's a halftone or line.

Cropping Halftones

Haiones must be cropped on all four corners as illustrated below. Crop marks will be about %’

in. out from edge of retouching. If a retouching extends beyond crop marks, allow about Vs to ¥
in. bleed. This bleed area must be retouched like the rest of the photo.

= 4in

_— v e d e —— o - - -t . WS S04

15/14 | ~
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Duplicate Anwo:rk

An artboard which consists of a photographic copy print of an original iHlustration is called a
duplicate. This is treated just as if it were an original. The only difference 1n cropping is that
halftones cannot be cropped a half inch in to allow for bleed. but must be cropped on the
extreme edge: | ' ‘

' The-half inch
| for bleed is
now missing

o — — —

p—— 20 preas —puf 20 piens

.Original Duplicate

Even though duplicates are already reduced to the finai print size. do not write as 1s for the size
Always write the size in picas.

Cropping Line Drawings

CABLE ASSEMBLY AND
FACE SHIELD GROUP

FRONT MOUNTING

B\ SRACKET GROUP |
|

i
| |
) |

| SREECH AND HINGE
| MECHANISM GROUP )
i . I
M t
”—"‘-‘_‘L ___________ e e e - - _ —a90000

= 92 pread =]

Line drawings are cropped even with the extreme edge of the drawing. They need onlybe

cropped on the bonorn or right side. whichever dimension is critical.
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Doing artwork oversize has several advantages. and one is that the drawings sharpen when
they are reduced. However, the callouts should not be smaller than 8 pt. You can reduce your
drawing by one quarter, which changes 12 pt. typeto 9 pt., you can use 16 or 18 pt. type on the

original drawing and reduce it by half, or you can work same size.

Artwork is usually cropped on the bottom. The following pages exotaln when and how tocrop
artwork on the side. The hand written dimensions are the size of the original. The typed

dimensions (in picas) are the reduced sizes.

-—-——ID"/Z Mo ]

3% 54 134 54
o picas ' picas
¢
1 1
L fo————— 42 picas —————f
FULL PAGE VERTICAL (FPV) ! FULL PAGE VERTICAL (FPV)
Full height and page width or proportion Crop on height when width is less than
car: be cropped on width or height. page width,
Y R [ - Sl‘h_—f-i "————/04 TR el
T == —=—n r_—_—— - ———- -
& Ter " L [ ]
I | | |
F===== 1 P ST T TT e a
i I ) I
:—-————._l r..—...._..-—-.—--——-.-—]
J ! |
Shuiaiiats Fe—— = ———-—- 1
. ] | 1
13/1 1 1
(. | Tap Tow
I Lesstha
|3I/Z .
1

vade
e O -3 fin, — ]

7}-—20 picas }-—20 pncos

SINGLE COLUMN

Crop on width up te 13-1/2 in, high,

Crop os FPV if height is more in
propartion 1o width’

15/16

b 42 picas ———|

HALF PAGE VER?ICAL (HPV)
Crop full pege width on the width up
to FPY size.

-/



Downloaded from http://www.everyspec.com

MIL-HDBK-63038-1A (TM)

e /0% A —

— OVE ) S i

I : g Tor _T‘l
: i
bk : P;Z::,, }-——-——13-)& i ]
Ll Tk .

| - 1

[ . |
= . ToP I '
1 |26 s P4
‘ffﬂ picas g

=L._ 4f::ces———ﬂ fo————  S4picas ————=

HALF PAGE V|ERTICAL (HPV) FULL PAGE HORIZONTAL
May be cropped on height if width is less Crop horizental (54 picas) when dimensions ore exoct
than 10=1/2 in. and height is 6=1/2 in, timit or proportion.
or proportionate. :
— 4 over gl in.
13-4 M it 13 20
F-----==" - =" -= r Tor %
r D L AN W AN T I o S - ﬂ . '
] ] ' |
j | :
bmdet e I
ofin. 0g 40-1/2
1 [} picas
I 1
] 1
L-—— 54 pices 4——.4 I I
L _J | !
— - - ————— M '
b m e re e ———————d L -4

FULL PAGE HORIZONTAL FULL PAGE HORIZONTAL
Crop width when height is less than 10-1/8 in. Crop height when width ts less than 13-1/2 in.
but width is 13-1/2 in.
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_An acceplable alternative to the sizing requrrements just given would be to have boards pre-
layed out:

BOARD LIGHT BLUE LINE {llustration centered on page
\ (COULD BE PR|NTED) does not have to fiil page
s,

=N

If page is loyed out
for 1/3 reduction,
dimensions will be
‘as shown

131/2"

.‘r
‘0 ]/2n

BLACK PENCIL | . \Percent of original size written

in corner @s aid to printer

You would center the illustration on the board. even if it 1sn’t big enough to touch the edges
This method has several advantages: It makes cropping easier. Since every board will take the
same reduction percentage. ail callouts will be the same size when printed. It will save time for

the printer because the plate maker wm not have to measure and then adjust his camera for
each illustration

The disadvantages to this method are tﬁat most illustrations will not fill the page and thatextra

large inkings would have to be copied and reduced (before paste- up) to fit the pre-layed out
area ;

One third reduction is best for books with exploded views. e.g. parts manuals. A 20% or 25%
reduction may be best for operator manuats. which would have small illustrations. Whichever
original art size you choose. keep it the, same for the whole manual.

CAMERA-READY COPY

Introduction

Camera-ready copy consists of manual pages sent to the printer requiring no typesetting or -

tavout work on the part of the printer

15/18
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The text may be typéset or typed on an office cold-type composing machine. An ordinary
typewriter is not acceptable. Text or legend in an illustration do not have to be right hand
justified.

Remove handle retainer (9) from each of 10 Move extractor away from obturator nut
two turnbuckles and extend turnbuckle (18), support firing mechanism block {20)
handles (10). Turning in a clockwise and housmg (19) ond unscrow obtyrator
direction, tighten turnbuckles evenly nut with spanner wrench (21), Remove
until all slack is removed from the travel firing mechanism housing and block.

lock chains (5). .
Right hand justified _ : ~ Unjustified

The size of the page when printed must match the requirements of MIL-M-38784. Text may
be all the way across the page or divided into two columns. Type sizeé shouid be no: smaller
than 10 pt. if you are using 12 pt. composing machine and are working same size text all
the way across the page would be good. if you are working on an oversize sheet, two
columns would be better.

Preparing Camera-Ready Pages

To prepare camera-ready pages you'll need page layout sheets. These are sheets of paper
with ruled or printed guidelines to aid in making layouts. They don't have to be boards
card stock or even good stiff bond paper is acceptable.

Preprinted sheets make layout work faster and easier and assure uniformity of page layout.
The guidelines should be light blue; either pencil or printed in non-reproducible ink.

If you are using 12 pt. type you cannot reduce your page more than 20%, since MIL-
M-38784 requirements for camera-ready copy require at least 10 pt. type. The dimensions
given on the sample sheet are for a 20% reduction.

When placing text and ilustrations on a page always try to practice good layout prin- .
ciples.

Layout of Text

Use the table in MIL-M-38784 regarding type styles. A manual done with office cold-type
composing machines does not have to match exactly the type styles given in MIL-M-38784.
However, type styles must have the approval of the procuring activity.

You must do the following when laying cut camera-ready text:

a. Conserve space and avoid blank pages.

b. Begin all chapters on a right hand page. All right hand pages are odd numbered. Two
chapters can appear on the page.

c. Begin sections on either right or left hand pages, unless the TM has no chapters. In

this case sections can start only on right hand pages Two sections can appear on
one page. :
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When laying out camera-ready text:

a. Do not divide the last word on a page.

b. Do not givide a paragraphso that the first line appears at the bottomn of a page or column.
or the last line at the top of a page.

¢. Do not place headers at the bottom of a column or page with the followmg paragraph at
the top ot the next page.

o

Do not divide a NOTE. WARNING or CAUTION.

LA or L/ -

Layout of IMustrations

Fulltone artwork is prepared as board art. It can be prepared for any reduction percentage. The
artboards are sent to the printer along with the camera-ready pages. A black or dark red
square, cut to ihe correct pTODOF‘lIOHS wiil be pas:eu onio ithe page where the iliustration Wlll
appear. MIL-M-38784 also aliows a screened halftone print {instead of a black square) to be

pasted on a camera-ready page

Line drawings can also be prepared oversize. A reduced print of the line drawing will be pasted

“on the page. A line drawing which matches the reduction percentage of the oversize layout
sheet still has to have & print made. i the onginal line drawing is pasted on an ordinary layout
sheet, the callouts and arrows could get knocked off betore printing. Hf camera-ready pages are
mounted on boards and covered. the original line drawing can be pasted right on the layout
page.

When placing illustrations on the page. keep theillustrations close to the appropriate text. but
practice good layout principles.

15/20
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Section 16
COLOR .

_ Page Page
OVEIVIEW . ..ot it 1 Methods and Requirements {cont)
Methods and Requirements ........... 1 Requirements (cont)
Objectives and Principles ........... 1 ColorPrintingCosts.............. 4
Requirements . .................. 4 SeparationofColors.............. 5
RegisterMarks .................. 5

Color refers to the use of any color other than black (including gray shades, pattems,
white, etc.) for illustrative purposes in a technical manual.

Related section:

{llustration Development (Section 15)

METHODS AND REQUIREMENTS |

Objectives and Principles

Use color in a technical manual when essential for one or more of the following functions:
a. Highlight important information

b. Complex schematics

c. Complex wiring diagrams

161
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Avoid the unnecessary use of color, Wherever possible, use:

a. Shading
b. Cross hatching
¢. Patterned Lines

EXAMPLE

Avoiding
Unnecessary
Use of Cotor

RETURN LINES

PRESSURE LINES

CHARGER

Hm
R
COMBINATION PRESS. or RET
it

MANIFOLD FLEXIBLE HYDRAULK: LINES

PRESSURE LEGEND
. M16 SUBSYSTEM
SERVO VALVE : SERVO VALVE

SOLENOID VALVE

QUICK DISCONNECT

| e :
5 SQUICK DISCONNEGT US~FILTER AsSY

HYDRAULIC SYSTEM

16/2
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Example of Color-Keyed Functional Flow

E | PIN LOCK

,' _ : - _ , HYDRAULIC MOTOR

SERVO VALVE

PILOT CHECK
VALVES

o Il e

R

17/

TRAVERSE
STABILIZER
VALVE ASSEMBLY

STABILIZATION SOLENOID VALVE

ANTI-BACK LASH CYLINDER

‘K’}T’. N
I

J ' \FILTER

RETURN PRESSURE (Blue)

G REGULATED AUXILIARY PRESSURE 100-150 PSt (Biue)
Y=Y PUMP AND MAIN ACCUMULATOR PRESSURE (Red)
OPERATING PRESSURE {Red)

DRAIN AND RESERVO!IR PRESSURE (Red)
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Requirements

Authorization shall be obtained from the contracting agency for use of a color in printing.

(Black, white, shades of gray, patterns, etc. are not considered colors for the following
discussions.)

Any color used should be compatible with the user's environment. It must be easily visible
4 i .¥ ssal

A o ieas
Hay v uUaug,

Select the density of print and background stock so as to achieve maximum brightness

contrast in the light environment in which the manual will be used. in normal daylight,

black print on highly reflective, white-matte background gives maximum brightness
contrast. :

Use of a second color should be restricted to specia! circumstances where one color, shades,
and tints are not adequate.

The second color should be chosen very carefully. By varlous printing processes an additional
color can be created by overprinting the one color on another. If ovarprinting to createa third is
not being considered, then any color pair would be acceptable. (That assumes both are
compatibie in the environment in which they will be used.) !f overprinting is being considered,
then the following pairs should be avoided because they produce a mud-brown color: (The
separate colors below may be used if overprinting is not used.)

a. Red + Green

b. Blue + Orange AVOID!

C. Yellow + Purple
Listed below are the colors that primary pairs will produce:

a. Blue + Yellow = Green

b. Yellow + Red = Orange USE!
€. Red + Blue = Purple J

(Reference MIL-STD-595)

Color Printing Costs. Printing costs are usually determined by the number of separate press
runs on each sheet of paper. This factor is not as important in cases where modern printing
presses are available which can print two colors in a single run. Whenever the use of color

16/4
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printing is authorized, the costs of separate printing runs should be minimized by restricting
the number of distinct colors.

Using separate colors for closely spaced lines, on a schematic drawing for instance, is difficuit
because of excessively close color printing tolerances.

Another cost factor is color separation (see below). When several colors are used, separation
becomes ditficuit (and costly).

Separation of colors.

he biack and white (Or Key} iliustration may be prépared on the -iiusirat on board oF on
acetate. Each succeeding color overlay should be made on acetate, or equivalent, and
attached securely to the key illustration. Each color overlay should be marked with its correct

color.

-
|

A color legend should be an integral part of an illustration. The legend should contain the exact
duplicate of each 'solid, tint, or pattern of color and identify the usage in the illustration.

Register marks.

The key illustration and each overlay should contain a minimum of three register marks
located outside the reproduction area at the sides, top, and bottomn. The register marks oneach
acetate overlay should accurately aline with one another and with the key art.

" interpretation of color use.

Use of a color refers to the primary (black, red, yellow, blue) color ink used during the printing
process. Any number of shades of a primary color used are considered as one cotor (€.9.. &
two-color printing could consist of black and three shades of red).

16/5 (16/6 Blank)
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Section 17

LOCATOR ILLUSTRATIONS

Page - Page
OVEIVIEW ..., 1 General Requirements {cont)
Methods and ﬁequirements ___________ i Successive Locators ............... 8
General Requirements . ............. 1 Parts Locators. .................... 8
Showing Relaﬁonship of Parts to . Exploded Views ..... R R . 8
Overall EqQuipment ............. 6 "

OVERVIEW

This section describes -how to use illustrations to identify and locate equspment parts.
mcludmg ways to cross-reference between:

a. lllustration

b. Legend, parts lists, text

c.
Emphasis is given to:.

a. Placing nomenclature and reference designators directly on the iliustration where
possibie instead of in a iegend.

b. Showing the relationship between the component parts and .overall equipment.
For additional information see the sections on:
Text Associated with fllustrations (Section 5)

Procedures (Section 7)

METHODS AND BEOUlREMEHTS

General Requirements

1. Place nomenclature directly on the illustration where possible instead of in a legend.

2. Always show reference designators directly on the iilustration. -

3. Don’t show stock numbers or SMR (source. maintainability, and recoverability) codes on
illustrations

4 When space permits. wrile nomenclature or reference designators directly on items -
otherwise use leader hines Leader lines may be used with or without arrowheads and

shouid be straight rather than dog-legged if possible

17/1 .
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5.

Ordinarily, don't use grids for parts location — use leader lines.
a. Use grids oniy to go from parts list-to-illustration-to equipment.

b. Don t use grids to go from equipment-to-iliustration-to-parts tist or from iflustration
to parts list.

Make type size consistent within each illustration. Use 8-10 point type. (Dlagram callouts
may be as small as 7 points.) Lower case letters should be used only if absolutely necessary,
and only if the type size is 10 point.

. Use nomenclature and reference designators wherever possibie.for caiiouts instead of

index numbers.

. Call out no more than 20 items ina7x8 in. area it nomenclature orreference designators are

used. if index numbers are used, there may be as many as 50 if they meet the criteriain 9
below.

. When text is not cued directly to an illustration, index numbers and legends may be'used.

lustration complexity, space limitations, and quantity of parts or text must be taken into
consideration. When index numbers and legends or listings are required:

a. Always place the legend or listing on the same or facing page with the associated

Hlustration,
b. Use Arabic numbers for index numbers

c. If an index number is subsequently deleted from an illustration, don’t necessarily
renumber. Place the word “Deleted” in parentheses after the appropriate legend or
listing number. Renumber when substantial change has to be made, illustration usability

R mrm mmd ol TE e e

would be impaired, or added costs are not significant.

d. If an index numberis subsequently added to anillustration,use a suffix letter (26A,26B) it
desired. Suffix letters do not have to be eliminated in future revisions unless the
illustration is also changed substantially, usability is impaired, or costs are not
significantly atfected.

e. Assign index numbers clockwise in sequence starting at 11 o'clock.

f. There sheuld be no more than 5 index number callouts in any given one-square-inch
area. .

g. Ail callouts should be outside the boundaries of the parts being called out.

10. Orient illustrations to reflect technician's view during task performance.

17/2
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11 Control line weights so that the heaviest lines are used for part outlines. Details and cailout
fines should be medium weight. Axis lines should be somewhat lighter. Reference parts
{(not called out) should by shown with phantom lines. The lightest lines used should be
0.3mm {0 pen). :

Example of index numbers and leader lines with reference designators directly on items.

T
NS LT N -t

o
.

;
/_
\
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Example ¢f Nomenclature Callouts

CONTROLLER UNIT ASSEMBLY

CAP SCREW
LOCK WASHER

WASHER

WASHER

clg/ LOCK WASHER :
gcm SCREW ,

Nomenclature is preferable to item numbers for use as callouts.
Exceptions

1. Index numbers are required by procuring activity.

17/4
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2. If callouts must show sequence, use index numbers instead of nomenclature. (Use
nomenclature and index numbers together, if necessary.)

Example of locator illustration with procedural steps showing the method generally used to
enlarge and clearly indicate component detail and locate specific component features.

WARNING LIGHT SWITCH ADJUSTMENT

A Loosen locking nuts (1) and
move parking brake handle (2) out
3/8 inch (0. 95 cm).

B Adjust nuts: untll switch touches arm (3)
Tighten locking nuts.

STOPLIGHT SWITCH ADJUSTMENT
A Depress brake pedal 3/4 inch {19-mm) and lock brakes.

B Loosen socket head screws (4) and turn stoplight actuator {5)
until it touches stoplight switch (6)

C Tighten screws (4).

17/5
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The illustration should be placed adjacent to the step to which it applies. Several adjacent
steps may use the same illustration if all the items can be clearly shown in the iiiustration andit
is clear which illustrations apply to which steps.

tn procedures, illustrations that cannot be made small enough to fit in locator iliustration or
remarks column should be placed between steps, providing it is clear which step the
illustration applies to. In such cases, horizontal lines may be used to group the procedural
steps with the appropriate illustration; or, if necessary, the illustration may be placed on the
facing page.

The following discussion provides the requirements for successive locators used in
procedures only and gives examples of methods used in parts lists.

a. Successive locators - where the reader is led systematicaiiy from the iarge, overaii view
to successively lower level views as shown below:

1. Using 7/16 in. wrench, unscrew bolt (1).
Remove bolt (1) and clamp (2).

2 Using 7/16 in, wrench, unscrew bolt (3).
Remove bolt (3) and clamp {4).

3 Using 7/8 in. wrench, unscrew nut (5) and
pull away plug (6).

4  Pull connector (7) out of bracket.

5 'Remove rubber washer (8) from connector (7).
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The successwe locator series helps the inexperienced technician pinpoint a part's
focation with a Iog:cal search routing - from general to specific.. The successive iocators
take the user from the most general (and tamiliar) view of the equipment to the location of
a specific small item. N

Successive Iocators are most useful on larger items of equipment such as trucks, combat
vehicles, and arrcraft Item exploded views are necessary only where further disassembly
is required. .

o Limits and disadvantages of successive locators:

Require more space
Expensive
Unnecessary information for experienced user

e Conditions of Use. Successive locators are t0 be used only with procedural hteps when:

Reader is not familiar with the location of equipment major components.
Task is performed infrequently.

The successive locator consists of:

General locator - shows location of item in system as solid black area.

Specific locator (at least 1% inches from general locator) - shows location of item in
general locator. ‘

Item enlargement (at least % inch from specific locator) - shows closeup of item .
standing alone.

Iltem exploded view - shows exploded parts on dashed lines to indicate actual iocations.

Sequence arrows should be:
Tapered
Open-bodied

Unnumbered _
Within % inch of enlarged view.

17/7
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b. Parts Locators

The example below is 2 way to show the physical relationship of parts to the higher
assembly.

Exploded Views '

An exploded view is a line drawing ot an assembly (or part of an assembly} that has been +
separated into its component parts . .

Expioded views are used for:
a. Parts identification and location
b. Disassembly and reassembly procedure illustrations.
¢. Removal and insiallation procedure illustrations.
d. Parts locator illustrations.

Exploded views must meet the general requirements for locator illustrations. In addition, they o
must faithfully represent the real orientations of all parts in the actual assembly.

17/8
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: Section 18

QNALHEMAT I(‘Q AMI"\ I':II NCTINNAI
Wl ll—l'lﬂ 1% | IS’ 1 INVIY M
Page Page
OVerview ...........ociiiiiiin i 1 Methods and Requirements (cont)
Definitions ...................... ... .1 Detailed methods and
forms and purpose of schematics 'requtrements {cont)
and functionals ..................... 1 - ----Pictorial............... IO 22
Methods and Requirements ........... 4 Cutaway .........cooceenrnnnn. L. 24
Principles .............ccoieiiiiinnn 5 Logic................. e aaaesenas 25
General methods and requirements... 6 Simplified...........ccc.iievennnnn 27
Specification Requirements ......... 6 Partial .............ccooovvienn.t. 28
General Methods ................... 6 Indicator.....................olL 28
Portraying Signal Flow.............. 6 TO8t ... 30
Detailed methods and requirements .. 15 Troubleshootmg v i 34
Conventional ........................ 15  Powerdistribution................. 34
Schematic......... P 15 Pyramid ..........covvvvennnnan... a6
Functional ......................... 15
GVERVIEW

" Schematic diagram - a graphic representation showing the interrelationship of each

component or group of components in the equipment.- The essential characteristic of these
diagrams is that every maintenance significant functional component is separately represent-
ed. ‘ .

Functional diagram - a modified schematic diagram in which each group of maintenance
signiticant components that together perform one or more functions is represented by a single
symbol or block. The svmbol or block renresentlna the group of components shows all input
and output signals.

Forms and Purposes of Schematic and Functional Diagrams

This saction covers imtie fmarme nf schematic and functional diaarams. Each form difters
11D DWW W Tl i | W hdad 1T TIID W Pl G G VW I 1) Ulnulﬂ‘llﬂ (= - VI ARL S AR R VIR -1k ]
in the equipment covered method of representation, manner of grouping, or selection or

content. Depending on the intended purposse, schematic and functionat diagrams may
combine one or more of the major features from the various forms.

In actual practice, schematic and functiona! diagrams usually are combina-
tions of one or more of the below types.
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Form

Major Features

Mathod of

Schematic

Panctional

Reprassntation and
Special Content

Bquipment Coverags

Manner of
Groupink

System

Subsysten

Uaft

Nodule
Asseubly
Subasssmbly

t

Convent lonal :
Schamatic
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MIL-HDBK-63038-1A (TM) -

METHODS AND REQUIREMENTS

Schematic and functional diagrams play a critical role in maintenance manuals. Properly
drawn and organized, these diagrams help the maintenance technician do the job faster
and more efficiently by making the necessary data easier to locate, understand, and use.

‘The material that follows shows how to create properly drawn and organized schematic

and functional diagrams.

i Section 18
Action Topic Page No.
1. Determine where diagrams are needed. e — —————
2. Choose prc_bef form (or combination of | Formsand Purposes 1
forms}; understand method of presenta- of Schematic and
tion, special content, and equipment Functional Dia-
coverage of each form; select the form (or grams
combination) that best fulfills intended
purpose. .
3. Be guided by general principles. Principles 5
"4, Follow methods and requirements for General methods
chosen form {or combination) and requirements: 6
Specification
Requirements 6
General Methods 6
Portraying Signal
Flow 6
Detailed methods
and requirements: 15
Conventional: 15
Schematic i5
Functional 15
Pictorial 22
Cutaway 24
Logic 2§
Simplified 27
Partial 28
Indicator 28
Test 30
Troubieshooting 34
Power distribution 34
36

Pyramid 7

18/4
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Principles
Schematic and functional diagrams should conform to the following principles:
a. Properly Organized Layout
(1) Left-to-:;r_ight. top-to-bottom signat flow
(2) Uncluttered, uncrowded appearance
(3) Minimum of crossed lines
(4) Sufficient spacing for legibility
- b. Consistent
(1) Standard referencing system for:

Associated text

Qinnal flaw
sighai |

Y

" Other diagrams

{2) Standard names for:

| PR F ol Ny gy o
— naraware LONYOIS

Functions Indicators

Signals Switches

(3) Standard graphic symbols (special symbols in chart)

¢. Complete detail

(1) Hardware {7) Terminal boards
{2) Function {8) Pin numbers
) (3) Signat identification (9) Signal names
{4) Measurement data {10) Refarence desionators
(voltages and waveforms)
‘ (5) Explanatory text {(11) Co'mponent values and tolerances
{6} Connsctors {12) Replaceable components

d. Pertinent detail
(1) Information not pertinent to purpose of diagram omitted.

( .. (2} Details. of nonrepairable and nonreplaceable components minimized.

18/5
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General Methods and Requirements

Specification Requirements

Subject Equipment Covered Specitication
Abbreviations All MIL-STD-12
Drafting Practices Mechanical ANSIY14.14
Electrical and electronic ANSIY14.15 in
Fluid power ANSIY14.17
Engineering Drawings All MIL-STD-100, MiL-D-1000
Graphic Symbols Electrical and electronic ANS1Y32.2 . ..
Mechanica! MIL-8TD-17-1and -2
Digital (Logic) ANSI1Y32.14
Fluid power ANSIY32.3
Reference Designators Electrical and electronic ANSIY32.16
Unit Symbols ' Al ANSI1Y10.19
General Methods. The drafting practices specifications referenced give useful generai .
methods. Some important recommendations follow:

a. Layout - - for most diagrams, order signals and components functionally (for example,

don’t show signals in connection pin number order, butin functional order). Avoid clutter
- - no more than 3 components per square inch or 15 crossed lines per 4 square inches.
Allow 4 in. between parallel lines. Use a left-to-right functlonal flow with nght—to-left
feedback.

. Consistency - - use standard graphic symbols when possible; if special graphic symbols
are required, make them visually distinctive from other graphic symbols used and include
them in special symbols chart. '

. Appropriate detail - - include all information required to fulﬂll intended purpose of
diagram; be careful not to overcrowd - - when necessary, use text keying methods
,dlscussed in Text Associated with lliustrations section. Clearly label all inputs and

r cdnne nf d-anrame

UUIPUID an

d. Inapprobriate data - - ieave out data not related to purpose of diagram.

Portraying Signal Fiow

Hea WU Wiayiatiig.

Signal flow, especially for electrical and electronic equipment, critically affects the
understandability of diagrams. Use the recommended methods for portraying signal flow

discussed below.

18/6
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1. Signal Connections
Three methods are available to represent signal connections:

a. Point-to-Point Method - Shows each signal separately with a continuous line to
reprasent its flow,

) i .
¢ ."—i
N SIGNAL A monaca ] o

SIGNAL C HGMaAL €

SIGNAL § SIGNAL 8

3
$-J &=

Paint-to-Point Method for Signal Flow

' b. Highway Method - Blends two or more signals together in a single line. This method is
usetful in showing the flow of a group of related signals.

ac “’.

- SIGNALS A, 8

. $IOMAL & HIGHWAY SIGNAL FLOW LIGNAL A
BGMAL B / \ N SIGNAL &
SIGNAL C SIGNAL € -

HMighway Method for Signal Flow

Rules for Using Highway Method

1. Any number of signals can be blended together.

2. Any signal that has been blended into the main line will be blended out at some other
point on the line.

3. Once a signal has been blended out of a line it is no longer present on that line.

4. Each signal blended in or blended out of line must be identified.

18/7
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c. !nferrupted Fiow Method - special symbols to interrupt signal flow. This method
| may be used within a single sheet of adiagram, between sheets of a diagram, or between

diagrams.

{1) Within a Single Sheet of a Diagram. Three techniques are available for using the
interrupted flow within a single sheet of a diagram’

(a) Oval Connector - - use to continue s-gnals from one area of a sheet to another
area.

1. Any Number of signals can be bracketed together.
2. Each signal must.be identified at its source bracket and destination bracket.

3. Oval connectors will have unique letter identifier inside the oval.

i 4 The position of the source and destination connectlors will be identified by zone

't numbers.
EXAMPLES:
DESTINATION SOURCE . ) Rt
ZONE ZONE . B
SIGNAL A \ / - ___‘S'G“‘L A )
SIGNAL B } SIGNAL B
‘::. 4A 1] .AB |
SIGNAL C SIGNAL C
L connecron IDENTIFIER -
Ovai Connectors Used to Continue Signais
"
SIGNAL A
SIGNAL et e S
. DESTINATION
GENERATOR ?E{QTLE ‘l —_ _H/ZONES
SIMNAL L e F SR, %D
SIGNAL D j_\/_l .
CONNECTOR .
IDENTIFIER
SIGNAL C
\ { ——— \ Fs 3 |
\ -SIGNAL D
" source —7 '
ZONE : SIGNAL A
SIGNAL B
Oval Connectors Used to Continue Signals to More Than One Destination. )

18/8
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{b) Signal Returns - -useto continue signal returns within a single sheet of adiagram.

Ji

+78 V RETURN K1

a7

| v, I

IDENTIFIERS

Signal Returns Used to Continue Signal

Rules for Using Signal Returns
1 Returns will have a unique number identifier inside the network.

2 Each return will be labeled the first time it appears on the diagram (preferably on the
jeft edge of diagram).

{c) Breakoff Symbols( ) - - use to continue power forms, clock pulses or other
" multi-use minor signals.

il

D ]
—as YV |
+15 vss——¢—-——-—|
5V | :

‘v—I—’MTHS VF

J2
2 F—4cPA
13— cCcrB

Breakoff Symbols Used to Continue Signals
18/9
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Each signal will be identified adjacent to its breakotf symbols.
The source of signals will be shown at the left edge ot diagram.

Only power forms. clock pulses. and other multi-use. minor signais witl use the
breakoff symbol techmique.

{2) Between Sheefs of a Diagram

(a) Boat Symbo! - use to continue signals from the right edge of one sheet to the lett
edge of the following sheet within a multi-sheet diagram.

BOAT SYMBOL .
- IDENTIFIERS ~_ |

e T~

SHEET 1 : | SHEET 2

Boat Symbols Used to Continue Signals
Between Adjacent Sheets of a Diagram

" Rules for Using Boat Symbols

1. Use for single signals onty.

2. Boat symbols will have a unique letter inside the boat.

- . _-_A —eem sl o B A imme el e b b o d o A e
Bt 1Q COTHINUE 3Iyndids DELWEEN aujaceniil SNCeLws Ul a uiaygrain

w

(b) Oval Connector - - use to continue signals from one area of adiagram to another.
Application is the same as within a single sheet of a diagram. Identification of

source and destination areas, the following zoning rules are recommended for
multi-sheet diagrams.

18/10
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i
R.dan § r M i. oy H
Rules for Zoning Multi-Sheet Diagrams

1. Number vertical zones; letter horizontal zones
2. Limit number of horizontal zones to 10.

3. Always number zones as below, even if all zones are not used on any sheet.

Sheet 1 - Starts with Zone 1
Sheet 2 - Starts with Zone 11

Sheet 3 _ Starts with Zone 21, etc

(3) Between Diagrams - - Three techniques are available L

{a) Block technique.

/  omom . DISTRIBUTION )

E BiT DIAGRAM ,‘

E FIGURE 2-15 R OIAGAAM
% FIGURE 9-3
; 3
: 1BPR002- 14 SIGNAL A
3 {ZONE 2C) ]

18P9002 -7 SIGNAL B /

{ZONE 15A)
19PR002-20 SIGNAL C (
" (ZONE 518} \ .

Bovcsorcmmmmssemmenaoscsssmmsonndt J

(Figure 9-3) (Figure 2-15)

Block Technique tor Continuing Signals Between Diagrams
1. Include figure name and number.
2. Include connector and pin numbers.

3 iInclude zone numbers.

18/11



MIL-HDBK-63038-1A (TM)

{b} Oval Connectors - - insert source and destination figure numbers before zone
 referances.

(Figure 2-4)

Downloaded from http://www.everyspec.com

—

-aNR

(AB)
HGNAL §

(Figure 8-3)

Oval Connectors tUsed to Continue Signals Between Diagrams

(c) Pyramid Diagram

{Diagram 2)

DWMGRAM
WUMBERS

BIGNAL A
B
MGNAL C
(Diagram 1)

Pyramid Diagrams Interdiagram Signal Continuation

18/12
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2. Signal Difference

and type:
a. Line Width - - use wide iines to represent major signals.

Coded Signal Flow. Various codes are alsc available to indicate signal importance

v ye
a2 '
. ouTPUT :
@ MAJOR SIGNAL /
. FLOW
siAS _
/ Ll .
MINGR .
SIGNAL
FLOW

{
Line Width Code Used to Indicate Signal Importance

b. Arrowheads - - use special arrowheads to indicate signal types.

=
)
j

SECOMDARY SIGNAL -

FEEDBACK EIGNAL -

rowes — >

Arrowheads Used to indicate Signal Types

c. Color - use only if approved by contracting agency.

18/13
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3. Signal Junctions. The relative importance of signals can also be indicated by the way signal

junctions are represented.

—

< ' 7 Y (
i - X
Subordinate Junctions Used to Indicate Ditferences in Signat importance
MAJDR SIGNAL -—\ MINOR SIGHALS
2 -

Coordinate Junciions Used {0 indicaie Equality in Signal imporance

-

L § |
~—
AN

18/14
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1. Conventional. The essential characteristic of conventional schematic and functionai
‘diagrams is -that they cover a complete item of hardware--system, subsystem,

assembly, or subassembly.
a. Schematic.
L
Requirements

very maintenance significant

natl. cgmnnnnn?

For non-repairable assemblies:
(1). Show all inputs and outputs.

(2) Show enough detail to understand how

inputs‘relate to outputs.
ta) Show complete details for
simple circuits.

b. Functional.
' Requiremant

Show complete system or subsystem

on one speet (if possible). (Block
functional only.)
. Provide enough details to relate input

to output slignals.

Account for all maintenance signifi-
cant components.

(k) Use symbols for ccmplex circuits.

18/15

@

2) Specify signal cha

Methods

(1) Directly pick up engineering drawing

wherever possible removing nones-

sential data

Show piece part detail only. when
replacement is authorized at mainte-

1 1 o ; -
nance leve! covered or when under

standing is required for fault isola-
tion.

Functionalize complex assembiies
which are nonrepairabie.

Methods

Functionatize components, group sub-
functions into functions; continue untif
complete system or subsystem can be

shown on one sheet (may

be a foldout).

{1) Use arrowheads to indicate signal

flow direction when necessary.

ré
ances in pictorial or

Make sure the reader can relate the
-schematic diagram to the functional
diagram; biock the components on the
schematic to correspond with blocks on
the functional or provide a table relating
components to functional blocks.



Use solid. dashed. or dotted lines; various
densest.

weight lines; different types of zip color

shades and tints.
(1) Procuring agency approval required

{2) Yellow and grey shades preferred
{3) Use lightest shades where diagramis.

Downloaded from http://www.everyspec.com
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Show hardware houndaries.
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L X % N XK ;B K % & N N N I _J - ’,
=" b | STEERING - 3
I ac SIGNAL
4 ELEY. RATE
i } VOLTAGE E‘litt\’;;'&: SECTION
ANTENNA 0-C
A ot —
ANGUL AR
| mecervive | B RANGE  IVOLTACE] veLociTY
FUNCTION TRACKING CONVERSION
. . FUNCTION SECTION
3 l ATIMUTH
| . STEERING
" | A-C CHANHEL
AZ RATE
| i VOLTAGE
L

ELEV POSITION

rFr————
' t
b HMEATRAY
| THERNG- POD |
1 RcaarT:

-l

[ S

BALLISTICS DATA

- e e s ———*-—_—--J
AZ POSITION

SMOOTHING -
CIRCWUIT

ATTACK COURSE
DATA SIGNAL

ARMANENT
COMTROLLING
FUNCTION

D-C ELEV
STEERING
SIGNAL

D-C AL
STEERING
SIGNAL
-w v

ATTACK
DISPLAY
SECTION

PSS

|

FLIGHT INDICATOR

Block Functional Example
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AUX FUEL SUPPLY

CONI} riLEn

FUEL TANK
STRAINER
: PuupA
DRAIN

Line Drawing Block Example
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2. Pictorial,
Requirements

Show physical view of components; show
relative location and size faithfully only
when doing so aids understanding of
relevant information.

Methods
Use line drawings (trace from photo-
graphs when possible) or photographs.
{Line drawings are preferred - - halftone
photographs usuaily do not meet the
requirements for clarity set forth in the
section on lllustration Development.)

NOTE

When necessary to portray position or relative location, other eqmprnent items may be shown

in phantom

Identify all maintenance significant func-
tional components.

Present data from user's viewpoint.

Show waveform data pictorially.

18/22

Use leader lines to identify components.

[ 4 Alrmmdioe

P P o Lo e B
Use arrowheads 0 indicaie airetuon.

Use only onentatnons that are clearly visible
to user.

Use photographs and show all necessary
data.

4
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LEFT TANK
VENT TURE (2}

RJEL FILLER

LEFT

1
e L

RUEL SHUTOFF
VALVE

RUEL TANK

LT
RETURN
FROM ENGINE

Pictorial Schematic Example
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3. Cutaway.
Requirements Mathods

Use only when necessary to show inter- Use conventional cutaway techniques.
nal functioning or flow.

ldentify all fluid flow. Use ditferent zips to portray diffarant

flows; use color only when approved by
procuring agency.

SAS EXTENSIBLE LINKS FORWARD UPPER DUAL BOOST ACTUATORS

n n l] Forward Cyciu
Tam Actustor

s

k=4 | E‘Eﬂ l IM

AV B

TR AR

EA
s
A
A
“
“
A
z
A
A
A
7
7%

LLELEOEF Iy

APLU Stant Swirch
Time Deiady Asiay

Time delay ety clo!

TPencace
l"\

~aLcease

MO OF Sah uee
EMER A5 AEL < APYU AGB Switch

SA5 Caur.un -

= 1 ST
. : Releae Seiicn To Mydraulc
Baott Swich
Yaw
CODE
R #5000 e 3000 P41
STICK 8OOST ACTUATORS GZZR eoier Pressure 1400 951

LR

—
5.0,

Figure 2-32. Fhight controf Bydraulic sys temn (Sheet T of 2}

P . Py S U =
Ciutaway Schematic Example
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4. Logic.

Requirements

Show digital circuitry operation.

When necessary for clarity, add truth
tabie or timing diagram.

NOTE

MIL-HDBK-63038-1A (TM)

Methods

a. Use graphic symbols from ANSI Y32.14.

b. it logic circuit has no . specified
symbol, identify with rectangle that is

... labeled to show all circuit functions.

Pravida triith tahla fae ehAawn nn avam.
l‘lU'lUG Lr AL BEEAA I ‘“9 WIFRSTFFI] Wil WAL
ple} or connect using breakoff signal.

integrate into diagram - see example for

-truth table - or reference from diagram -

see Text Associated with lllustrations.

For logic functions, truth table or timing diagram may be shown inside ot
block to describe relation of input to output 's_ignals.
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5. Simplified. .
Requfremems
Identify simplified circuitry (as in exam-

ple} and/or simplitied functional divis-
ions i

MIL-HDBK-63038-1A (TM)

Methods

Indicate exciuded or included compo-
nents in diagram title
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Simphfied Schematic Exampie
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6. Partial. Show all circuit details éompletely - reference all destinations of input or output

connections.

= +132 VD& TO AGC
< avoL
Asc e _*a
Partial Schematic Example
7. Indicator.
Requirements

Show alt inputs and controls involved in
activating indicator(s).

1. B-model signal nomenclature, controls, and indicators are the same as the A-model.

2. When power is suspected as faulty refer.to figure 2-17.

3. Wiring configuration differences are indicated by prefixes (a) indicates A-model, (b)

indicates B-model.

DESCRIPTION OF TEST

INITIAL tests isolate the problem to one of these areas:

SL annunciator (034 unit), computer and data link reception and processing circuits.
- These areas are checked using self-tests and functional checks to further isolate the prob-

{em to the unit level.

" 18/28
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8. Test.
Requirements Methods
Show test stimuli, item (or circuitry) When diagrams exist for item under test,
under test, and test measurement com- a block diagram representation may be
ponents. ‘ used (as in example).
st Fmw ] [me ] T
I EQUIPMENT STIMULL ‘ ) RESPONSE
I TEST ITEM TEST
STIMULI —i UNDER RESPONSE
I GENERATION l TEST [ MEASUREMENT
o — — — | | — - — — — _
NOTE

In test manuals, the Item Under Test is emphasized (shown in detail). In test
equipment maintenance manuais, the test equipment is emphasized.

18/30
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9. Troubleshooting. See section on Troubleshooting.

10. Power Distribution.

Al S OuER il Sk
gmunlv.n-

Til WFTIIAOD Fimgs DEFL

WRITEA U8 Y B

AOU FILANENT 105 v ol v

Samd GAN 174 ¥ 4B W Wt

APTA DOD ¥ e

v-
- v
LT
LE I 1t sk e
H i
:
%( e .
» szi} s
GE ] H
! : R
S : d |
Y=
e 4] e -
LIRS ] AER
o)
RN H 12 BRI L,
5 & i
E? g- 150 g- EZ 2_ 52
131 85 shb s S 5
: . .. - .

Power Distribution Example {Sheet 1 of 2)
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Pyramid. Pyramid diagrams are a set of interrelated diagrams which consist of:

a. A master block diagram
- b. Detailed block diagrams

c. Schematic diagr:arns

!

If the equipment covered is complex, several levels of detailed block diagrams may be

required.
- . . 1 DETALLED BLOCK
LEVEL | MASTER BLNCK DI AGRAM LEVEL 11} Yowe vie S URTONET ToNAL GROUP)
[sunn FUNCTIONAL 1 BUBFUNC HONAL GROW®
1 6 73 781 -
2 s
. - >
TLLIT™ S _
" 3 5
RGPMENT - ey
i 7-6
i
LEVEL 11
. BT
I _3_15. ! [ l\-...is-.-—
[FumcTionat GAOwE “{.‘]i]—n-—?! C:L i
-t ra] B * e
. L. de.._ _;T
5 N Hxqyye-
—i1-2 :l"l‘l 3
Al . S — - 167

DETALLED BLOCK DIACRAM (ONE PER MASTER BLOCK FUNCTION) SCUEMATIC DIAGRAM (ONE PEX SURFUNCTION)

Interrelation of Pyramid Diagrams
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WIRING/INITERVU ECIHIUN
Page Page
OVeIVIBW . ..o e 1 Requirements . .........ccoevee connns 1
Methods and Requirements ............ 1 Cable Diagram ..........cooinuneenn 1
Objectives and Principles ............. 1 Wiring Diagram ..............cooonn 4
WireList................ P ..°6
' Selection Criteria ................. .. 6

-

OVERVIEW . AR

Most systems involving electrical or electronic components have some kind of wiring or
cabling between those components. Technical manuals supporting systems which have
wiring or cabling should include interconnection information in one or more forms. The

forms available are:

- ~_ P . s 2w

a. Cabi e diagrams

=2

. Wiring diagrams
¢ Wire lists . |

Other useful information can be found in the following sections:
a. Schematic and Functiona! Diagrams.

b. Nlustration Development

METHODS AND REQUIREMENTS
Objectives and Princi,g;les
All interconnection information should have the following characteristics:
a. Information keyea to appropriate maintenance |evel, P
b. User experience level requirements met.
c¢. Diagrams simpie and straightforward.
d. Onily required data on diagrams.
Requirements

Cable Diagramn. Cable diagrams provide all the information necessary to make the glectrical

19/1
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connection between assemblies, chassis, bays, units, and systems in an easily understood
format for:

a. Installation

b. Assembly or disassembly
c. Modification

d. Service

Each cable diagram consists of-an illustration and accompanying table, as shown in the
adjacent example

The illustration may be either a composite photograph or a two-dimensional line sketch and
shall be in accordance with the following requirements: .

a. View shows all related connectors.
b. Assembly names and jack numbers given exactly as in list.

The table 15 essentially a list which meets the following requirements:

a Cable entries listed in numerical order or by prefarred connection sequence.

b Cable ongin precedes cable destination

c. Cable ongin and destination include assembly name, assembly jack number, and cable
plug number

If cable routing is of a special nature, it shail be so noted. For very complex systems, where
routing is of great importance, additional diagrams showing desired cable locations may be
necessary.

Both list and illustration should appear on the same page. If notfeasible, they should be placed
on facing pages.

For simple equipment a table may not be needed and pictonal diagrarn that actually shows the
routing may be substituted. .

19/2
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( . Example ot simple cable diagram
'
FROW ™
CABLE rrvy
[ AsstvmLy 1 uacxk  |casie PG| assEweLy Jacx ,w."-.;‘
wit) ' JeowvenTen n 2] RECEIVER » ”
L w0l [CONVERTER n 4] RECEIVER n L]
wig3 ComvEnTER »” »” TRANSMITTER n r2
wios  [convEnTER » " RECEIVER ” ”
wik  |conventen " * TAARGMITTER n "
LAl |eonvenTen FE] L4 TRANSMITIERN | 4 »
4 i
wie? | CONVERTER “ " TAANSMITTER n ]
COMVERTER
LT L. -
0oR®® ©®

C =

M

RECTIVER

©s
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Wiring Diagram. Wiring diagrams provide an illustration of signal flow. They may also be used
to show how to connect wires. Unlike a cable diagram, however, many of the wires in a wiring
diagram may be permanently attached by the equipment manufacturer.

For usable wiring diagrams foliow these guidelines:

a. Limit each drawing to an individual system to eliminate overly large foldout
iHustrations that would be confusing to the user.

b. Show point-to-point wiring between connectors and terminais.

¢. Show continuity of wiring through junction boxes and other equipment to permit
following the wires from their origin 1o their termination.

d- Use terminai, connector, and wire identifiers that appear on the hardware.

e. Assign signal codes to wires to help the user follow signals in equipment that has
complex wiring. .

f. Show only the wiring that is appropriate for the Ievei of maintenance for which the
manual is written. ‘

g. Include a list of components giving the reference designation, nomenclature,
location, and access cover (as applicable) for every component on each diagram.

h. Use heavier lines for component outlines than for wires.
i. Label every wire or wire segment with its wire number.

j- Minimize crossing lines with a layout that has no more than 20 line intersections in
any 4 square inch area. ‘ :

k. Avoid landscaping any wiring diagram.

. Use a logical, easy to follow techn'!que to show wire continuation onto other
diagrams.

Also see ANSI Y14.15.

19/4
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Wire List. Wire lists provide wiring data in a tabular format For usable wiring lists follow
gmdehnes

a.

b.

Create one table that is in hardware number numerical order.

Create another table that is in signal code numerical order.

. List from wire origin to wire destination.

List terminal, connector, and wire identifiers that appear on the hardware.

. List only the wiring that is appropriate for the level of maintenance for which the manual is

written.

Also see Section 18 and ANS! Y14.15.

Selection Criteria

Cable Df'agram‘ Provide a cabling diagram if the technician must install or remove cables when
performing installation, assembly/disassembly, modification or service.

Wiring Diagram. Provide wiring diagrams for medium complexity assemblies in which the
technictan must fault isolate and repair wiring. if complete coverage of wmng is included in
schematic, no special wiring diagrams are required.

! : |

Wire List. Provide wire lists for cables and complex wire runs that the technician must fault
isolate and repair. include connector keying diagrams when necessary.

19/6
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Example of Wire List
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Table 4-9, Wiring Data Tabla ~ Continusd

oM knD| wiRe 0 SHD| ROUTE FROM  [SHD| WIRE T0 Ls: ROUTE
el W0 coDt Pl D pl  CODE

ALY (Cont) . Al? (Cout)
n-f\ 81, M7 Ji-A TB1-8§ sssn TB13-8 A-D
J3-B 831 AT J1-B TBI-$ 259 | A1r  s6-3
J3-C 3 | AT Nn-c TBI-§ 386 TRi2-9 A-D
J3-D 384 .| ANT J1-D TB1-10 80 | ALY 87-2
81 ] ass | A3 FT TEI-10 386K TBI12-10 A-D
B1-1 as1'| A7 TBI-1 TBZ as7 TB13 A-D
81-3 LK3ss | A TB2-1 376 | AIT  83-1
818 »3'| A7 TBI-3 TB2-1 387A TB13-2 A-D
81-4 sz | A7 TB1-3 TR1-2 388 | A ]
81-8 ED38S | A9 TR2-2 387B} TBI1 A-D
ai-8 34 | A7 TBI4 TB2-3 s | AZ0 3
B3-1 85| A1 83-1 TB3-3 387C TBR12-8 A-D
-1 376 | AT TB2-1 TE2-4 361 | ALY 88-2
83-3 355 | AV? TB1-6 TR3-4 387D TB13-11 AD
53-1 sse | AlT  83-1 TB2-5 882 | A1T  89-1 :
83-1 389 | AIT  BA-1 TB3-5 as? TB12-12 A-D
53-3 356 | AIT TB1-8 TB1-6 383 | Al7T  B9-2 . -
84-1 368 | A7 83-1 TB2-6 387 TBI3-13 A-D
84-1 370 | AT £5-1 TR2-7 e | AT  B9-3
B4-2 357 [ A7 TBI-? TB2-1 387 TBi3-14 A-D
Bs-1 370 | A7 s4-1 TB3-8 365 | AlT  B10-1
85-1 am | AL7 B8-1 TB2-8 387 TB13-12 A-D
B85-1 B8 | ALY TBI1~8 TB2-§ 388 | 1T B1O-2
B8-1 371 | AT B5-1 TB2-9 Frit TB13-13 A-D
881 x| AT 87-1 TE32-10 887 | AJ?  B10-3
so-2 359 | A17  TBI-$ TB3-10 287 TH13-34 A-D
o1-1 372 | AT B8-1 Al8
-1 373 | A17  S88-1 31 05 | ALS STP|FU
87-3 380 .| AlT  TBI-10 BTP U 1705 [ ALS EL |-
B8-1 31a | At gm J1-A 418 P10-A
Bs-1 374 | A1T  EBE-4 J1-A 430 | A8 J2-A
g8-3 %1 | AT TB24 J1-B &17 P10-B
-1 832 | A7 TE3-5 J1-B 431 | A18  J2-B-
B9-2 W3 | Al7 TB2-6 J-c 418 P10-C
BY-3 36¢ | AT TB2-7 -c a2 | A8 J2-C
89-4 e | A7 B8-t J1-D 419 P10-D
8954 s | anr 810-4 Jt-D 23| A0 J2-D
810-1 s | Anr TB1-8 I3-A 420 | A18 J1-A
830-3 s | AT TB1-9 13-B 421 | Al8  J1-B
810-3 387 | A7  TB3-10 I2-C 420 | A8 JI-C
8104 75 | AIT 594 - J2-D 423} A8 JI-D
TB1 ans ! TBi A-D 81 Fu a4 | Aw FV
TBI~1 s AT s1-L #1-1 890 | A18  TB1-1
TB1-1 388A TD12-1 A-D 81-1 [BLE 434 | A40
TBI-3 352 1 AIT  8l-4 81-8 sz | A1s TBI-3
TBI1-2 3868 TB13-3 A-D Bl-4 301 | A18  TBI-2
TB1-3 ss8 | AT 81-3 81-5 IRED 424 | A40
TBHI-3 388C TB13-3 A-D 81-6 98 | A18  TBI4
TD1-4 354 | A7 516 82-1 07| Al8 -1
TB1-4 386D TBla-4 A-D 83-1 415 | Al8  TB2-1
TBI-§ ass | A7 £2-2 83-3 394 | Al TBI-S
TB1-6 386E TB13-5 A-D 83-1 407 ] Al8 B2}
TB1-8 356 ) Al7  83-2 8s-1 48] AI8  B4-%
TB1-$ 386F TB12-8 A-D -3 395§ AI8  TBl-6
TB1-Y 387 | AT 84-3 54-1 W8 | AlS B3l
TB1-7 386G TBi2-7 A-D 4-1 wp | A8 85-1
TB1-8 s | AT BS-2 84-2 396 | Al8  TBI-7

19/7 (19/8 8B
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=) OR REPORTING
i 1T %W 7l FRifmi W illiflVWeA
Page . Page
Overview ............ o raveernaeneans 1 Methods and Requirements {cont)
Methods and Requirements ........... 1 Objectives and Pnnciples ............ 1
: Raquirements ....................... 1

OVERVIEW

Any errors in a techmcai manual should be reported as S00n as possbile User reporting of
errors is encouraged by: .

a. Inclusion of tear-out DA Form 2028-2 in the back of the technical manual.

b. Inclusion of a standard Errors Reporting paragraph In the front portion (Table of
Contents page) of the technical manual.

METHODS AND nsoulnzmms

and Pnnmnlﬂ_

Objactives ple

To be eﬂective. error r'eporting data in the technical manual must:
a. Get the user's attention. |
b. Be readily available.
c. Be easy to fill in With minimum effort.
d. Assure the user that:
(1) The informatibn will reach the responsible agency quickly.
{2) He will receive prompt feedback.
e. Encourage user submission.
Requirements
To encourage error reborting by the user, the technical manual shal! include:

One filled-out DA Form 2028-2 {see adjacent sample).

[

b. Three blank, tear-out DA Forms 2028-2.

= Mie ~

O

. The following statement which should appear on the Table of Contents page in each
publication: )

20/1
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"You can heip improve this manual. If you find any mistakes or if you know of a way to
improve the procedures please let us know. Mail your letter or DA Form 2028 directly to

{insert name of proponent). A reply will be furnished to you.”

Example of a Tear-out Error Reporting Form

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

SOMETHING WRONG wmwsmwmr |

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

MAIL!

THEN. . JOT DOWN THE
DOPE ABOUT IT ON THIS COR, Tooele Army Depot

FORM. TEAR IT OUT, FOLD|} ATTN: AMXTE-MAE
IT AND DROP IT IN THE Tooele, UT BAQTA

oATe 14 January 1975 ‘

PURLICATION NUNBER

™ 9-1430-560-20P-3

Site wie Jata Processing Station,
Guided Missile Systems, Semi-

BE EXACT, . PIN=POINT WHERE !T 1§

PAGE rama. | FIGURE| TABLE

ND. GRARK NG, NO. -

2-290 151 Item 5 is listed as a Screw but should be 1isted
. as a Knob. .o
il 3.5 1 In bubble J, callout 8 is depicted as a Washer

TEAR ALONG DOYTRD LINE

and in bubble G, callout 8 is depicted as a
Terminal Board. Recommend that bubble J
callout B be changed to callout 2.

NOTE 70 READER:

Your comments will go directly to the cataloger.
responsible for this mamual, and he will prepare
the reply that ie returned to you. ITo help

him in his evaluation of your recommendations,
pleage explain the reason for each of your
recormendations, unless the reason is obvious.

All corments will be crpreciated, and will be
given immediate attention. Handwritten commente
are acceptable.

For your convenience, blank "tear aut"oforma,
preprinted, addressed, ard ready to mail, are
included in thiz manual.

22 Feb 74 _|trailer Mounted 'KN/MSO-TQ (X0-1

IM THIS SPACE TELL WHAT 15 WRONG
AND WHAT SHOULD BE DOME ABOUTIT:

TYRLD NAME, SRMADE OR TITLE. ANQG TELENMONE MLUWRES PO NERE: i

JAMES M, FOWLER, Autovon 2263
Act Frmno, Mah Comp Rbld See, EFC Br

DA .

- mm emm mmr  mm ke emis i M e Gme g e S s S e

2028 -2 (rzsn)

P.5. ==IF YOQUR.Q T WA
A CARBON COPY OF THIS ARD GIVE IT TO YOUR MEAQQUARTE

20/2
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Section 21

]

= A P A Il ITWLWFIRD il I"F\S
READABILITY/USABILIT
! Page - _ _ Page
Overview............ e neneaeeearas 1 Usability Principles..................... 2
Readability Principies . ..............o... 1
~ OVERVIEW

This section discusses: e

a. Factors in a technical manual which contribute to easy, practacal use of mformatlon and
instructions.

b. Principles which a “usable” manual should contain.

READABILITY PRINCIPLES

Where narratwe text is concerned, it should be made up of simple words, simple sentences,

mA idans as miisi ae nAaccihla
ﬂl "na Dltllplc IUGGD G2 (1T QD Wi i,

a. Physical -charactéristics of the words.
{1} Minimize the average word length.
{2) Minimize the average number of syllables in a word.
(3) Avoid using cbmpound and hyphenated words.
b. Physical combinations ot Words {sentences).
(1) Minimize the average sentence length {i.e., number of words).
(2) Reduce the use of modifiers such as adjectives, adverbs or multiword nouns.
(3) Avoid verbal connectives (e.g., and) which result in compound sentences.
c. Word meaning familiarity.
(1) Use words that are frequently used in the general population.
(2) Use words that have been tested for comprehensibility of particular educational fevels.

re commoniy used by particuiar technicai popuiations, and defined as
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(4) Use words of a technical nature with which particular groups of technicians are

trained to be familiar.
d. Sentence structure.
(1) Maintain as much as possible a fixed order (subject, verb, object).
(2) Employ simple, active, affirmative, declarative sentences as much as possmle

See MIL-M-38784 for readabullty standards and sampling.

Accessibility
Maké iv easy to find a particular portion (page) of a manual quickly or determine which page

contains the needed information. (Finding the specific bit of mformatlon in the pomon or
on the page is covered under perceptnbulnty on page 21/3.}

Accuracy
Ensure all information is correct and up to date.
Appropriateness of User's Experience Level.

Provide details for the novice; provide highlighted or checklist information for the ex-
perienced technician.

Completeness

Provide all necessary or essential lnformatlon-ellmlnate the need to get additional infor-
mation as the job progresses.

Consistency

Use the same names, termlnology, style, format, usage, etc., for the same purpose

llllOUgﬂOUI Ine llldl’lUdI—dVOlU Ldublﬂg me user IO guess II'IE medning wnen bUUIIb‘ Vaﬁa-
tions are empioyed.

Continuity

Provide continuous coverage and easy transition between different types of informa-
tion—from procedures to troubieshooting, from troubleshooting to diagrams, from
diagram to associated theory, etc. |

Convenience

Make it easy to handle, store, and hold information—make it easy to use information in the
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Familiarity
Use common terms and names—always go from the familiar to the new.

P

Legibility

Produce and display letteres, symbols, and lines on a page so they can be deciphered,
recognized, and traced easily because their formation is sufficiently visible. (Obviously, if
a word cannot be: deciphered, it cannot be read or understood; if a letter or symbol is
destroyed by wear in the crack of a folded sheet—or lost in the b:ndmg—leglblhty, and
nence usabiliity, sunefs if iines on a schematic are not easily traceabie from input to out-
put, the schematic is not easily legible. If too many reproduction processes are used and

letters or numbers drop out, legibiiity and understandability suffer.)

Optimization for Decision-Free Action

Make decisions or do analysis in advance wherever possible—have experts do this once
during manual preparation and document their results in the manual. (Some examples are
step-by-step, proceduralized troubleshooting, test diagrams, troubleshooting diagrams,

and sugnal code lists.) Including this type of mformatlon in the he‘nde! l;eth reduces jOb
performance time (the user does not have t¢ make the decision or do the analysis} and
reduces errors (the user does not have an opportunity to make mistakes in his decisions or

analysis).

Organization

Locate all information required to perform a task close together. Follow logical pattern.
Organize for the user-—not the writer.

Perceptibility

Make it easy to fin_d a specific bit of information quickly—such as a circuit description, an
explanation of a procédural step, the location of a control, etc.—enable the reader to see
at a glance the relationship of the information to other facts or thoughts on the page.
Perceptibility inciudes:

s Effective ‘positioning of information on a page

[1]
in]
ot S

e Spacing—both vertical and horizontal

» Placement of headings

=

* Use of different type sizes

¢ Use of blank space
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* Use of attention-getting devices such as—

underlining arrows
itaiics ieader iines
boldface type indenting

special symbols

Pertinence

Exclude unnecessary information—include only essential (but real-world) information for
job at hand. .

Simplicity

Present mater_iél as simply as possible, from the simple to the complex.

-
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
' (See Instrucrions — Reverse Side)
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MIL-HDBK-63038-1A (TM) Technical Manual Writing Handbook
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