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MIL.HDBK.63036-lA (TM)

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

This handbook has been developed for uae in conjunction with the technical content
specif Ications to provide the additional guidance material needed to produce usable, uaer-
oriented TM.

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

a. Target audience .. .

b. Type of equipment

c. Complexity of equipment

d. Representative examples of TM’s on similar equipment.

A handbook like this, by its very nature, can treat only a portion of available materiala in a
general way. Therefore, some of these rules are written in general 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 also the user’s information requirements in the
specific situation.

Requirements for technical “writing style are contdned in a companion publication:

Technical Writing Style Guide M IL-H DBK63038-2

●

✎

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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1,

DiVISIONS/TITLES/HEADINGS
NUMBERING

Page Page
Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,:1 Paragrapha. Illustrations,
Methods and Requirements . . . . . . . 1 tsbles, and charts . . . . . . . . . . . . . . . . ..3
Divisions . . . . . . . . . . . . . . . . . . . ....”... . ..1 Subdivisions of paragraphs . . . . . . . . . . ...3
Titles and headings . : . . . . . . . . . . . . . . ..2 Pages . +.. . . . . . . . . . . .. . . . . . . . . . . . . . ...3

m

This topic contains requirements and guidelines foc

a. Division of manuals into parts, chapters, sections, etc.

b. Numbaring of these divisions.

c Selection of titles and headings for various subdivisions of a manual. The requirements
and guidelines include:

(1) Placement

(2) Capitalization

(3) Style

METHODSANDREQUIREMENTS

Diyisions

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

.
a.

b.

front matter c. appendixes

parts d, glossaries
chapters
sections e. checklist items
paragraphs
illustrations/ta bIes/c harts
subparagraphs f. indexes

(

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

1/1
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A manual should be divided into parts only where it ia desired to separate the coverage for
the various maintenance levels; where more than one model 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 iteelf.

)

Depending on the circumstances, a manual may be divided into

Chapters or Sections orily
Chapters and Sections

These circumstances are prescribed by the content specification, usually on the basis of ●

manual size and equipment complexity.

Tit/as and haadings

The method of placing and standardizing titles and headings 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~Sect!onl OPERATING CONTROLS

D PRIMARYHEADING1 (Optional - fZRIMARY HEADING)

E+Stand-Alone Haading (Optional)

F~un-in f-feadmg. (Optional) Text follows on from heading.

G+Untitled text is used to break materisl into short. easily read segments.

a. First-Level Subparagraphs. Indented three
H+ SpaCeS. lettered a. b aa. az. ba.

May be untitled

11) Second. Leve/ Subparagraphs, Indented five spacea. Numbered (1 ), (2), . . . May
be untitled

(a) Thtrd-1-evel Subparagraphs. Indented seven spacea. Lettered (a), (b),... May
be untitled.

Numbering and placement of titles for parts, chaptera, appendixes, glossaries, checklists. and
sections should be in accordance with MIL-M-387S4 and tha applicable technical contant
specification.

1J2
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.

f

Paragraphs, illustrations, tables, and charts.

Paragraph headings should also be used as shown in D thru G, preceding page. Primary
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
“facing pages whenever possible.

Paragraphs and figure numbering are optional for the text, depending upon the particular
style of presentation selected; the option wil I be selected by the procuring ,activit y.
Modules may be assigned paragraph numbers as required. Fora module of more than two
facing pages, the title $.hould be repeated at the beginning of each new left-hand page
followed by “cent” in parentheses. Overview information should not have paregraph
numbers.

Example:

TIMING ADJUSTMENT (CONT) or TIMING ADJUSTMENT (CONT)

Illustrations, tables: and charts will usually be integrated into the modules of information
and will not be assigned separate numbers. If several illustrations, tables, or charts are
collected together (for example, schematic diagrams or wiring tables) figure or table
numbers may be assig ned in accordance with M IL-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 (see F, preceding page) should be separated from the title by a period 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 shall begin at the left margin.

Pages and paragraphs.

Pages and paragraphs (when paragraph numbers are used) should be numbered in
accordance with M IL-M-38784.

1/3 (1/4 Blank)
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Section 2
INDEXING

Page ‘ ‘ - Page
Overview . . . . . . . . . . . . . . . . . . . . . . . . ...1 Major Types . . : . . . . . ... . . . . . . . . . . .2
Methods and Requirements . . . . . . . . ...1 Symptom index . . . . . . . .. . . . . . . . ...3
Objectives and Principles . . . . . . . . ...1 Other Indexes . . . . . . . . . . . . . . . . . . ..4
Content . . . . . . . . . . . . . . . . . . . ... . ...2 Referencing . . . .. . . . . . 4
Types oflndexes . . . . . . . . . . . . . . . . . ..2 Maintenance information indexed . ..4

Other indexes . . . . . . . . . . . .. . . . . . . ..4

Fig. No. Title
Page

1. Front Cover Index . . . . . . . . . . . . . . . . . .,.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2. Table of Contents: ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
3. Alphabetical Index ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~
4. Section Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5. Symptom Index.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
6. Logic Tree Symptom Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . 8
7. Maintenance Information Index. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

.=’

.

,

The term indexing is used in its broadest meaning in the following diecueeiom and
requirements. Indaxing applications in technical manuals include

a. Conventional alphabetical index, usually Iocated”in the beck of ● ,menual.

b. Conventional table of contents, usually located in the front,of a manual.

c. A front cover index of major areas of a manual.

d. Chapter or eection,indexes Iocetad in front of each major division of the manual. In some
w aubeection Indexes are required.

e, Special indexes, such se a symptom index for locating proper troubleshooting
procedures.

I
.,- . .

M~O08 ANOREQUIREMENTS

Objectims and Principles

Effective indexes:

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

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

c 2/1
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c.

d.

e.

Are readily available when needed. )

Give the user an ovetview of the manual.

Show the organization of tha manual and the relative location of different parts of the
manual inclu-ding:

(1) Introductory and descriptive information
(2) Operating instructions
(3) Maintenance instructions
(4) Appendixes

.
Content

The content of specific indexes varies depending on the user’s needs. It may include
.,

Codes Headings Symptoms ●

Common names Indicators Tasks

Controls Part numbers 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 multiple
entries as necessary (e.g., ’’radio receiver’’ and “receiver, radio’’: ’’iandain frareda)eThisishisis
necessary since the official nomenclature is not always readily recognized bythaueer.

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 user is more likely to avoid
them rather than make anextra effort tounderatand them.

Types of Indexes

In addition to the detailed table of contents and list of illustrations, manuals may require
standard indexes and possibly unique ones. Theobjective istoprovide whatever indexes the
user needs.

a. Thernajor types of indexes are:

(1) Front cover index (fig. l)listing themost important areas of the manual.

The entries in the front cover irxfex must be chosen carefully. If too many entries are
used, then the type size becomes small and difficult to read, and the bleed-to-edge
indicators (if used) are hard to differentiate.

The titles must be descriptive enough to pravent confusion between similar topics
within the TM.

.

.

.
212 .)
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(2)

(3)

Tab/e of contents (fig. 2), located in the front of the manual, 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 legibility. Special in-
dexing information such as that covered in (5) below may be included also in the
table of contents.

A comple{e; alphabetical, subject index (fig. 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’alphabetical index should enable the user to find important items under those names
most likely to be looked for. Entries should be constructed so that they accurately label
snd pinpoint the applicable information. For example

List : A\SO List,
Alarm, troop Troop alarm . . .

Blades, droop snoot Droop snoot blades
Measurements, waveform Waveform measurements
Motor, starter Starter motor
P/ates, we/ded 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 pagas). An
alphabetical index should be provided when:

● Required by the technical content specification.

● The manual size exceeds 35 pages.

● Otherwise needed .to enable the manual user to quickly locate any needed information

(4)

(5)

For a multivolume manual, each volume, as applicable, should contain its own
alphabetical index.

Chaptar and section indexes (fig. 4 or7)Jocated at the front of each major division of the
manual. Entries should Iiat every heading in the material. Usually, listings shall be in
order of appearance; however, if more effective, other methods of listing may be used
(e.g., alphabetical, equipmant categories, taak cetegoriea).

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 facilitate troubleshooting
or scheduled maintenance. Listings maybe 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 subject, symptom,
controllindicator, aquipment subunit, task, location, etc. /.

● Symptom index. A separate index for locating the applicable troubleshooting
procedure when a trouble symptom is apparant should be included in every
manual.

(
.

2f3
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The symptom index should be located at,the front of the troubleshooting section and
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
applicable.

Symptoms should be listed in the same terminology as they are encounte~ed (“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 (Mll) which Iists 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 alphabetical
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 related to the component. Figure 7 is an example of an M1l.

b. Other indexes. Other indexes should be supplied as necessary. These maybe by location,
configuration, serial number of subassembly, auxiliary test equipment, control or indicator,
task, or any outstanding similarity ordifferencethat 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 help locate the exact procedure wanted.

Referencing

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

Chapter ) By number
Section

Paragraph

}

If unnumbered, by, page number
Subparagraph If numbered, by number.
Illustration, table, or chart

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

214

.)
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Figure 1. Front Cover Index
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lww(xxx-xxx-20

ALPHABETICAL INDEX

Subject, Pere Subject, Para

A H

Armamant Subsystem, Helicopter, Etoldback Pin Extansion Verification
TOW Guid+ Missile XM S5, 1-1 ;(See Shear Pin DOpf’OSSiOfl

Verification). 3-12
B

Built-in-Teet, 2-3,3-7
.. .

cc

Cheoka contrdls and indicators, 3-2
Cleaning, : L
CaWols and Indicators Check, 3-2
Croae-Refemncee, 1-5 Launchem

D
oats, 1-1o
Deaorlptlon, 1-3

Figure 3. Alphabetical Index

,Section V. LAUNCHER AND LAUNCHING-HANDLING
RAIL CHECKS AND ADJUSTMENTS

Para Para
Atr Smvicing the Accumulator. . . . . . . . . . . . . . . ...3-36 Mobile Launcher Checks . . . . . . . . . . . . . . . . . . . . . ..3-3S
,Axle Brake Adjustment . . . . . . . . . . . . . . . . . . . . . . ...340 Tesl Stalion Ak Pressure Check . . . . . . . . . . . . . ...3-34
Axle Brake Servicing Procedures . . . . . . . . . . . . ...3-41 Test Station Oil Flush and
Oownlock Switch Che~ks . . . . . . . . . . . . . . . . . . . ...3-20 AkBleed Procedure . . . . . . . . . . . . . . . . . . . . . . ...3-32
:Launcher Atr Bleed Procedure . . . . . . . . . . . . . . ...3-28 Uplockawitch Checks . . . . . . . . . . . . . . . . . . . . . . ...3-21
Launcher Leveling Chicks . . . . . . . . . . . . . . . . . . ...3-36 Wedgelcck Switch Checks. . . . . . . . . . . . . . . . . . ...3-17
LauncherOil Orain Procedure. . . . . . . . . . . . . . . ...3-21

Figure 4. Section Index

2/7
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SYMPTOMINDEX

GGOUNG SYSTEM

R*dkator
Beilaowr . . . . . . . . . . . . . .
Luh . . . . . . . . . . . . . . . . .

TemPoratu?e Gaca
Nehdiutlen . . . . . . . . . . . .
Rur-celd . . . . . . . . . . . . . . .
RIUI*2K4 . . . . . . . . . . . . . . .

ENGINE

Uiemam .. .. .. .. ... . .. ... . .
Ovarbcats . . . . . . . . . . . . . . . . .
Wem’tstart . . . . . . . . . . . . . . . . .

CXNA22ST SYSTEM

Exaemlve smoke . . . . . . . . . . . . .
Wamrvapo? . . . . . . . . . . . . . . . .

S-12
S-17

CANNON WILL NOT TRACK TARGET

I

Fi9Ure 5SPecial Index--Symptom Index

RADAR COM&TER

[

tmna Does not .No acquisition signal
(Go to para. 6-11)

(GO to PWa &27)
Control Panel Dark

isplay blank (Go to para. &43)
(Go to wm. 6-51 )“

-1/0 light flashing
ntrol panel dark (Go to pare.. 6-82)

((3.3 to para. 6-46)
.RANGE display erratic
(Go 10 Pafa. 6-104)

kPEED dLSpIaY erratic
(Go to rmra. 6-112)

AZIMUTH/Ei.EVATIGNASSY

No azimuth motion
[Go 10 para, 7-4)

No elevation motion
[Go tO pare. 7-12)

Does not track molar
IGO to para. 7-26)

Loud grinding noise
IGO to mm. 7-1)

AUTO(MAN switch stuck
[Go to Para. 7-24)

Ooesnotrespondto manualcontrol
[Go to para.7-40)

Responds only to manual control
(Go to Para. 7-53)

.

.

Figure6. Logic Tree Symptom Index

2/8
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Nomenclature PIN

Aperture
Corrector 3206s5

Crystal Clock
and Logic 319004

Elevation Motor
~mbly 318272

Logic Card A6 31e319

Summing Amp
Card AZ 31s557

Sync Generator 225322

MIL-HDBK-63038-1A (TM)

OGassemble Clean Inspect Repair Replace Reassemble Tesl/Troubleshoot

3-11 2-14

3-42 —

3-5 3-7

— —

.- —

— 3-67

5-s9

.5-28

5-6

5-14

5-14

5-s

7-25

12-14

7-23

7-s7

7-62

7-56

7-16

7-53

4-21

4-27

7.s1

NOTE: Reference is to page tmleee otherwise indicated.

Figure 7. Maintenance Information Index

3-17 6-S

245 11-74

3-s S-7fTable 6-1

— a+z

— S-14

— S-68

‘c
2/9 (2/10 Blank)
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ACCESSING
Page Page

Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1
Methods and Requirements . . . . . . . . . . . . 1 Requirements . . . . . . . . . . . . . . . . . . . . . ...1
Objectives and Principles . . . . . . . . . ...1

m:’.’.
‘m

The term accessing as used in the following discussions is limited to physical ent~ featUreS
that halp a technician quickly find tha particular section of a manual that contains the needed-
information.

Othar aspects of accessing ara discussed elsewhere in this handbook. Thea& other aspects .-”
include:

a. Indexing (Section ‘2)
b. Divisions, Titles, Haadings, Numbering (Section 1)
c. Text Associated with Illustrations (Section 5)

METHODSANDREQUIREMENTS/

c . Objectives and Principles

Any effective accessing method should improve the usability of the manual by the following:

a. Lowering performance time by allowing quicker access to information.

b. Reducing number. of errors in finding information.

c. Increasing efficiency and convenience of use of the “manual.

. Methods

Methods which may be used to improve acceaaing includes but ia not limited to:

a. Black box at edg’e of pages.

b. Different colored stock.

Requirements

Black box at edge of p,age (fig. 1) is the preferred physical entry feature because it is a Iesa
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.

3/1
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b. Each page within a major topic area should include identically placed black box bled
to the edge opposite binding.

c. 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 ao
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 9reater and qualitY control more difficult.)

Smrt: SYMPTOM

.

.

I TM S.*2.SO.ZTJ.20 1

Tdal. of ..nl.nh on *

/

s*tCm in&x

Blw+?c-dso lob

:/’”

●

●

Figure 1. Accessing. Sample )
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(
TEXT PREPARATION

Ovewiew . . . . . . . . . . . . . . . . . . . . . . .
Page Page

. . . . . 1 Methcda and Requirernenta (Oont)
Methods and Requirements . . . . . . . . ...2 Oafermining ua& reading level . . . . . . . . 2
Objective . . . . . ... . .. . . . . . . . . . . . . . . . . . 2 Oavelopment of text . . . . . . . . . . . . . . . . . . 3
Preparation for writing . . . . . . . . . . . . ..’.2 Uaeof Stylized text . . . . . . . . . . . . . . . . . . 4

,.

(.

Section 4

This section providea general guidelines for various aspects of text preparation for teohnicel
manuala. 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 ara discussed under other eetilona are also valuable to make
Information aeay to find, read, and undaratand and they include

a. Tables

b. Illustrations

c. Text Associated with Illustrations

d. Liata

When these approaches are utilized effectively, they reduce or eliminata the following
problems with conventional (paragraph. sentence) text formati

a. Writing style difficult to understand.

b. Paregraphs and sentances lengthy. \

c. Specific bit of information difficult to find quickly.

d. Text which explains illustration difficult to find because it is not on aema or facing page.

e. Frequent cross-referencing.

4/1
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For additional coverage’ of this topic, see the Technical Writing Style Guide, MIL.
H DBK.63038-2.

I METHOOSANOREOUIIIEMENTSt

The objective of technical writing is to convey information to a read6r in a style and format
which is easy to understand and use. The style and format should 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
manual 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 ideas the user under.
stands, 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
echooling.

J
..

3

.

-.

)..
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#

.

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

STEERING SYSTEM consists of:

1. Steering wheel
2. Forward steering tube
3. Steering quadrant
4, Rudder levers (2)
5. Rudder clevises (2)
6. Transverse steering rod
7. Rudder plates (2)

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

FORWARD STEERING TUBE, Engages teeth of

/2eve/opment of text. Text is usual] y the moat difficult part of the manual to uee. For this
reaeon, illustrations, tables, lists, and charts should be considered as ways of presenting
technical information. Where text ia,required, it should be carefully prepared to be as easy
as possible to read and understand.

The following principles should be used:

Usa alternative to conventional paragraph/sentence text wherever possible:
Illustration (See Section 7)
Tablea
Lists
Charts

When conventional text is used, limit

(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

Place an illustration 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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d. Develop text in logical order

e. 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.

f. Simplify long or complex sentences and paragraphs by using lists. Parallel portions
of sentences can be individual y Iisted rather than run together.

J

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

‘).
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TEXT ASSOCIATED WITH
ILLUSTRATIONS

Page Page
Ovewiew . . . ‘1. . . . . . . . . . . . . . . . . . . . . . . . . . Methods and Requirements (cent)
Types of Text . . . . . . . . . . . . . . . . . . . . ...1 Alternate Methods and Requirements .2

, Methods and Requirements . . . . . . . . . . . . 2 Keying Method selection Criteria . . ...3
Objectives and Principles . . . . . . . . . ...2 Content and Style Requirements . . . . . . 4

EEi!EEl
.“ .This section applies to’ text associated with (keyed to) all types of illustrations in technical

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

a. Methods of keying text to illustrations

b. selection criteria

(

.

c. Content and style of text associated with illustrations

Types of fexf. 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 tachnical manuals is to
provide the following:

a. Principles of equipment operation

b. Physical description of equipment “components

c. Control and indicator descriptions

NOTE

This section does not include procedure and illustration relationehipy see
the Procedures section. For complete discussions of illustrations see the
following:

(1) Quality Presentation Techniques. for TM Volume Control (Section 6)
(2) Illustration Development (Section 15)
(3) Color (Section 16)
(4) Locator Illustrations (Section 17)
(5) Schematics/Functionals (Section 18)
(6) Wiring/Interconnection Data (Section 19)

5/1
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I METt100SANOREQUIREMENTSt

Objectives and Princip/as

Text should be keyed to its corresponding illustration to make the combination as usable es
possible. Keyed taxt has severel advantages over conventionally correlated texl and
illustrations

a. Faater to locate information -- text and illustration in close, correlated proximity.

b. Fewer cross-references

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

d. Fewer redundent words.

ha title for

text-illustration c
/

/auoc PUMP SY SM

m—, .ccunmbtd ..b, 1-.. ,6.,. AWM. -, $UI,S d“,”
.-, dimn. . . ..-. 0Q9,.*

—. Pmm &brim 1,. -toti# - b — d Pors9nrd /
mud ..”.8$ protut punp,w8k0..
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di,.harp tmk b, — et .kai.tily v.- -UD#W
F--P.. Ac~.uc4 w ●=+ titi = IDU—

us-r mom ma SJGHT sns wos om s.sra T- .U -M..
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Alternate Methods and Requirements

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

a

b.

Leader line htween text and illustration (page 5/4).

(1) Paragraphs are titled, ,boxed, and located on the illustration.
(2) Paragraphs are located CIOS3 to items and connected by leader Iinea.

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

(1) Paragraph are assigned name, letter, or number (which corresponds to item on
illustration) and listed in logical sequence.

(2) Text and illustration should be on same or facing pages to eliminate page ttirning.

c- Integrated with illustration (page 5/5).
. . .

(1) Text ia located on illustration as integral part of illustration proper.
(2) Text appeara on illustration immediately adjacant to associated illustration element.

Keying Method Selection Criteria

Alternate a and b have onl y 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 increaae in the number of pages would ba negligible. “

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

Alternate c (the; integration of text within the illustration) has one serious limitation: By
integrating the text within the illustration, the use of the illustration is made more dift icult when
the text ia not needed. For example, with a block diagram, tha user ia forced to always scan the
text whether or not the material is of any intareat. If the user is solely interested in the diagram,
then the text is a handicap, particularly after he or she has learned the information in the text
and no longer needs it. Alternate C is useful for ehoting overall system oparation and
interrelation. It is a good method for introduction of systam information.

If the primaw purpose of the illustration ia signal tracing, then alternate b wou Id be preferred.

5/3
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Content and Sty/e Requirements

a. Paragraphs are titled.

(1) Title is noun name of part or signal being described in text. o
(2) Title must agree with name appearing on part.
(3) If no name appears on part, then an easily recognized functional title should beuaed.
(4) All capital letters in title are preferred as an attention directing device.

b. Content, style, and s+ntenca structure requirements for text keyed to illustrations are
same as for stylized text (Section 4).

\

CENTRIFUGALBLOWER

Example of Alternate ~ - Leader Line
Between Text and Illustration

.

.

‘)...

.
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.

9

2.16. RECEIVING FUN6TION

Receives reflected rf energy from Largct Channel. energy tn pr.xemi”g circuits for dk.plsy on radar imttn

@) RADAR ANTENNA Parabolic retlector which
collects reflected eriergy from tar@s along antenna
Lwresight axis. Mechanically positioned to cearch for and
track targeia. Modulafes signal to develop azimuth and
●levation pointing-error sigmJa for positioning.

@ WAVE(XJ!DECOhfPONENTS. Permituseofa single
antenna for both transmitting and remiving. Circulate .

●nergy fromtrannm~tlhwfunction to antenna and from
antenna to tr tube. Circulateany energyreflected from
tr tube to resistive load.

@ TR TURE. SbOrt.circuits rf pulse leakage ta prevent
tb entering receiving sectionwhenrf leakagem.y beof
sufficient amplitude’ to damage pmamp or image rejec-
tion mixer diodes. Keep-alive valtige maim~ins ioniz-
ationduringtransmissionbut allows received weak sie
nals w pan through tube without ionisation. V.llage
appliedonlyduringradarm operation.

,.’:!?.:;.. :L.i ., ... .,:.. ::,..’. . .
7RANSMTTI*
FUNCTION

Example of Alternate ~ - Keying Method.
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Section 6
QUALITY PRESENTATION

TECHNIQUES FOR
TM VOLUME CONTROL

Page Page
Overview . . . . . . . . . . . . . . . . . . . . . . ., ...1 Specification Requirements
Methods snd Requirements . . . . . . . . ...1 for Detailed Step-by-Step
Objectives and Principles . . . . . . . . ...1 Procedures . . . . . . . . . . . . . . . . . . . . ..l3

Volume Reduction Techniques . . . . . . ...2 Useof Locator Views . . . . . . . . . . . . . . ..15
Quantity of Illustrations. . ...2 Useof Human Figures . . . . . . . . ...’. . ..1S
Opposite Hardware,and Like Items. ..:6 Use of Tabular Presentation . . . . . . . ...21
Overkill ., . . . . . . . . . . . . . . . . . . . . . . ..lO Useof References . . . . . . . . . . . ..” . . ..’.26-”’
Coverage of Maintenance Useof Curtailed Text . . . . . . . . . . . . . . ..26
Procedures as Logical Tasks. . . ...12 General . . . . . . . . . . . . . . . . . . . . . . . . ...28

m

This section contains~examples of good and bad presentation techniques for coverage of
maintenance procedures. It also identifies several presentation approaches which com

(4

tribute to unnecessaw 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).

METHODSANOREQUIREMENTS

Objectives snd 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.
2.
3.
4.

5.
6.
7

Quantity of illustrations.
Coverage of symmetrically opposite hardware and like items.
Overkill (too much detail for simple procedures).
Coverage of maintenance procedures as logical tasksljobs rather than piecemeal
type coverage of every item listed in the maintenance allocation chart (MAC).
Specification requirements for detailed step-by .step procedures.
Use of locator views.
Use of human figures.

“m

c“ 8. Use of tabular presentation.
9. Use of references.
10. ””Useof curtailed text.

6/1
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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.

REPLACEupPEn DOORHINGE

EEmIEzl

● 13gml

T“,,”,,,WO,. Ilwno..,w*n) 1“.!4@4go*bI)
I “IA%%

~

lCOO, P.rm”n.l R.,”,,,*
G...,.! ..c.,.w. ,W ,,, ..,o.o,w. _ C.o..u.ktil MWM- smo5,-, ,?.703!

Ew@.m..lC=041un..:
4.?.>

hl.,.r.,, r,.r,. cmrla C41.,.! .Wk.
SW., ,1. - .-ml

&v

“.* ,,.,.,.,
L’xk..*.,( 3)- W3,2W4 TtlRO~LEuti,. OFF
“q. .,,, -,,,-, (w, 2, FUELh.ti,. oF,

MAS,E, FOWEBs.,,, OF,
LAUNC”iRW,E~NNECT,w,,Ch OF,

O%L

.,- \*

@&STA
~WHth< i?;

-)-.

. .... .. ..... . .. . ..... .... . ...
~~---.- ~diwk, ..,,.(, ,,,, Ollf mm-3E..1, m,

●
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VOLUME REDUCTION TECHNIQUES (cent)

1. Quantity ofilluatrations (cent).

! lnkaUand d@mnw a s l w r ( 4 1 , —
(3), end “in {2),

. .
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VOLUME REDUCTION TECHNIQUES (cent)

1, Quantity ofillustration 5(cont).
Develop illustrations for maximum use where one illustration can support several steps as
ahown inthefollowing two examples.

REPLACE LOWER DOOR HINGE

~
Thlstaskcovws, Flemovb. Inslall.

~
Tool&
Goner&dmechank% tool MI: W20motlw

EqulpmmlOondlllonx
preferences
curteron Ie*l aurime

Materials / Parw : Hand txake set
SPrinOPI” – MS2W2S-222 THROTTLE hmdla OFF
Lock washer (3J– Ms122D24 FUEL handw OFF
Hinge hall - 4197WS(20212] MASTER POWER SWNCfrOFF

LAUNQt6Efl INTERCONNECT witch OFF

NOTE
bbc. Ml ●d WI hlng*8 cm sam. W*V.
Loll hlng. Is show..

m

1. CLOSE ANOLATCHOOOR.

2. DRIvESPRING PIN(l) FROM HINGE. O
card pin,

3. REMOVE three 8crews(2), waaher8(3),
lock washers 14).ONE HINGE HALF ($),

,ashwa

m

AND WEDGE (6), 018card lock WE. ... . . . ..
hinge hall, \ L{/’

s INSTALL NEW SPRING PIN(l). .W fi~

t, INSTALL WEOGE(6), NEW HINGE HALF

(SL thins new lock washem (4), washers
(3), and screws (2),

“‘7
““ %Z+’”:<P

3. CtiECKOOOR TO MAKE SURE OOOfl
LATCHES FIRMLY ANO SEALS PROP.
ERLV. II required, sdI.at door, See
page 16.2.

16-2

NOTE

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

)
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(-
VOLUME REDUCTION TECHNIQUES (cent)

1. Quantity ofillustrations (cent).

(

2 lnslaUand tighten washw 14), Icckwas.her
(3). and riut (21.

NOTE

Further reduction of TM Daaes can be realized when usino the techniaue of coveraae of
symmetrically opposite ha~dware and like items (there-are two of “the abov6 s~ock
absorbers).

6;5
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VOLUME REDUCTION TECHNIQUES (cent)

2. Coverage of symmetrically opposite hardware and like items. .J
When separate maintenance tasks are written and illustrated for simple like items (e.g., cir-
cuit breakers), the TM pages may develop as ahown in the following two examples.

I
z.,5. comm.cm mum uaiu. mmmacf w-s (w. ● ,&

z 11 Cnwuvmp Cnx,m WalI mu81uucI W,mucmn, ,~,

.!..,.,, ,,,. .r,w, ,,,. .lIo

RfMW% INSIALLAK+. I eumMM5,u.m,cu
.W. 1“A

1.!7,

.- m.mv5- , —cc- * 2171>
. . .

3io
,-.l.O=.-rLwls-..0. ,!,

cm , —..-—-0,
;,, 4 ---,!,. *-P,
:.? ,. I ~,u,,,,m

~ XyJ ~—m. !,,

REMOVALWSTALLATUXI
..40”.

,W..W4Z=%
(m.-

‘ - g q%g “
U-.r”.” e....-- ! c.”-,,. .,.,, !,

6) -’m,-.,-b. n.. ,.m
..- ,s,

, W.0” .“4 -, .-* M .,

. -,-.-,,, ti - -,,,

.6r0m.!m

b ! ..”” W’. coo..,..,.,,, e-
.-,,,. c.”J,.,z-.0 —

~i~’~. “m2 -.... am”.q,. ,”a ‘“-cc”’’’’”
*!”

I,.

.

i“\...“
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VOLUME RE2UCTION TECHNIQUES (cent)

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

— ..—... ———-—. ——.——.. .- .-.-—
Z-J-IS. ,,..7 :grdwrL.4.2L_____— _I.A.H a.- It. cmsmr mrmmon l.-

m. .
,h. r. ,, .“ .,”

~:.d .“ !hclh= . . .
.,, !!,,., .he. c.
.,,.,,,,. ,, t
.,, !,,8, .4,.. !
p., l.d .,,. the
. ..<.”.,,,. !,,
S.., ,. ,,. ,.,
,,, , . ..., . . . .
K%! M:

,. ,“51N.L SEMSt
“$..?“, s,,”, {7 ,1.

b. fit,:: ;fy
,.”,,.s {,, .

. . ~,~ ~y
,..,,., l,).

mtvanr?ml

1.s0

NOTE

The examples shown are the first pages of eeparate procedures for pilot seat and CPG
seat. Both seats are identical.

6/ 7
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VOLUME REDUCTION TECHNIQUES (cent)

2. Coverage of symmetrically opposite hardware and like items (cent).
Symmetrically opposite and like items can often be covered in one procedure to reduce
volume as shown in the following two examples.

2.3., S. ?,03, Cm SEA, ,“sTALLATION (c.,,) 2.3-1s

WARNING——
m.,. i, .“ .p”. rd ,p, i.,
:;:&d :el~>:m:,:tb:ll‘ ~~.xj‘$‘%,j; ‘:?:..:+..
..c.p ied “he.,.., 1, 1, >“ ..3 A :, .I
.dj.st.d. 11 *k. sk. t (h;(, , ,t ]
.?,,l <,, .dju, t h..d,, 1,
r.ull,.d “be. ,h. ,.., 1s
u..t, upied. the ,.., .1,, \ [ “ ?.,
map t. the 1.11 “p Po, icl.”.
This could . ..s. ,.,.,,,

?R.NR “WXi .%’ -“2
,

NOTE

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

,,

,

6/8

“)

Downloaded from http://www.everyspec.com



MIL.HDBK.63038.1 A (TM)

VOLUME REDUCTION TECHNIQUES (cent)

2. Coverage ofsymmetrically opposite hardware andlike items (cent).

2-15. CWPARTWNTCONTROLHODULE-U41NTENANCE

NOTE

7Ms procedure is typicalfor the
follcwing circuit breakers.
INDICATORS(1). ENTRANC[PRESSURE(5).
MAIN FAN (61. and CC#PARTMIN1PA[SSURE(7]’.

RW3VAL

1. Dis&.J1e CCH

2. Remxe wire lead

3. Unscriw and rem

4. Removeci~cuit b
washe~ (3).

INSTALLATION

1. Insert circuit b
washer (31 inpa
with ~aterproof

2. Connect wire lea
p.ge 2-184.

3. Reassemble CCH (

NOTE

Where one ateplmight differ between items, it can be covered by a table or matrix listing
the difference. I!ocate each item covered at the beginning and add note that procedure is
typical.

6/9
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VOLUME REDUCTION TECHNIQUES (cent)

3. Overkill.
Overkill is providing detailed instructions and illustrations for simple or common
knowledge procedures (e.g., instructions that specify turning screwdriver clockwise to
tiahten screw: directional arrow illustrations to support a common lamp (light bulb)
r~placement p’rocedure)aa shown inthe following example.

----

,.

).>

1

$.54

6/10
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VOLUME REDUCTION TECHNIQUES (cent)

3. Overkill (cent).
Eliminate overkill as ahown in the following example.

-’”1● !.. WLLSTATUSw-. .. . . ..—. !——L

Ia!J

6/1 1
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VOLUME REDUCTION TECHNIQUES (cent)

4. hvermaintenance procedures aslogical taska/jobs rather than piecemeal coverageof
every item listed inthemaintenance allocation chart (MAC).

Piecemeal coverage generates redundant initial setup and location view of each
piecemeal item or maintenance function aa ahown in the following example.

_)

r

Develop procedures/paragraphs as maintenance function tasks (e.g., Replace) rather than
submaintenance function taaks (e.g., Remove and Install) aa shown in the following exam-
p le.

NOTE

Piecemeal coverage can result if source data is not analyzed.

Downloaded from http://www.everyspec.com
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5. Specif icat ion, requirements for detailed stepby-step procedures

‘Do list task surnmsry aubmaintenance function taaks horizontally rather than vertically.

Do list only those topics that are utilized and provide useful information.

Do prepare detailed procedures to experience level of user.

Do prevent oversimplification of detailed procedures.

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

Do include all essential information,

Do be consistent in uae of terminology.

Do prepare sentences that are shod and concise.

6/13
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5. Specification requirements for detailed stepby-step procedures (Cent).
Don’ts are shown in the following example.

3. REAR BRAKE SMOGS MAINTFNANCF 1Mw5),-. . . _________ . . .. . .. . . . . .-, .

IS TASK SOVEIIS (APPROXIMATE TIME REWIRED FOLLOWSTASK DESCRIPTION.)

“i’B$..d

ITIAL SEW? EOUIPMENT CONDMOS
APPLICABLECONFIGURATIONS PARAGRAPH CONOITlON DESSR1PTION
M915.

—
1C15A. Hub●d Drummnwwd.

TEST EOUIPMENT
NOM.

WECtAL TOOLS
N..,

MATERIALWPARTS [PIN) Don! list heading If mere are no entries

wane.

~ERSONNEL REWIRED SPECIALENVIRONMENTAL CONDITIGNS
0., (MOS638201 VeiiCle Parked .n Level Ground.

REFERENCES (TM)
None. GENERAL SA~lNSTRUCTlONS

En.@eOFF.
Trm$mis%ionin Neutral
Park Brake Set.

TilOUOLESHOOTING REFERENCES

‘“~

NOTE

Close up text; eliminate white space

6/14
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6. Locator viewa.
Locator view illustrations for common equipment items (e.g., headlights, tirea, and tracka)
as shown in the! following three examples should be avoided.

HEADUOHT ASSEMBLY [LEFTAND R1OHTIREPLACEMENT lShNt 1 0! 11

mol.%, l{mmw

RRFWEK,, E, TM 9.ZMM57.10

NOTE

Son?. rina. tn.” b ton light 10
bos.n wilh 11”s...s. Tap with
hwtmmr .“181 100... Th.n da .t.Pa
1 .nd 2.

IKW(AL,

1 u.!.. finzem, turn rin~ (A) m..terc!mkwisc
while lifting he.dlimht ,6, owe+ from bw.e
,Wmhly (c,.

R..m<>., I,,adlwnp ,B,.

1NSTALLATIOii,
1. PI* headlight IBI in positionon base azacmbly lCI.

2 Using fiw.m 1... ting (Al dock-i= .’hile Pressiw dawn cmhe=dliiht (B1. Wh*. rim

3, (’heck .pration of headlight rlli 9.23SW?S7.1O).

6/15
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6. Locator views(cont).

Tablo &2, Oteanlz.tl~al P,.vamlve Malnlen.ncs ChmcksmndSewtceslcmtl

22-QUW2.,1” S-s.nllmlw.n” A- AnnumWy s - Bi.n”lln” H-tiw. Ml -#q.

4
hem

No. o

7

(

B

\

/

B Rotateand match lima xcmdbIE to tread d,.
si~. .nddegre. cdwsr. See TM W61&ZmXZ0
f.x acceptable limits in matchkv+tires. Torq..
whed “uUto4W wud.f~(SI0.2N, ml.

A

..! :.

!..!

M..

r,,,7m,. ,!”. .,. L..,”,”*,*, ,)

@

v
?OX* w!!: 0, . ...,! ,.!. w, d,

,,.,!..., . ..1 ,, ,!.,,.

q“ %,,,,! .,, ,.:. 1,!.. 4.-.
,,

,,.. ,. .,4, ! ,.,..
>, .,.!, , ,. ,,..

%

.,, ‘“.4 .,. ..!, ,,, ,. .-

,“)!. s!.,,., . . . . .
,,, b ... !, , , ,. .,,.

,5,, .,. ..).., ... /,,.,4...
?4 *!-

,,,,,.. i.#!e,ti.,.r. b,l.,!h .4;. M. :
... !!,.C ..!, ,,4 k M..

.,-,”!. ,s ,A,.sdr,..m. w.!,,!..,”. “.. ! . ..-..!.

* ,. !...,..
{,-k!, ,m..p.! R #m , ~., .,,”

,., ,“,. -,.! .,!, ,,, ,. ,,!,.
,., /,,”...,<. .,!,3?4 ,“ ,.,.. (f)~ .,,.,.“,. ,Rti rw----, rz!. irmm:i.mm:.!”

,V”,u . . . ..! b!lb! l... ,!,.. ma,..lm\ #t,.,
!) ,. . . . . . . . . .. . 3,4 ,. .,,,,

.9
:,.1/ .,1!.,,.s ..,, m”m. ,”lk. ?, II

“.,,

SUr,r!.m !!,.” . . ,W Tin.. . . . ,-. i-c. - 7!., .* ,,, . . . . . .
WK., ..”-. ,.-.

,V.M,X.,Ln
,.,,.1,.4, ,>! 4.. !.,0
.,,, ,!,,,,,,,,,“W.W ,..., ,,. ,.. , a,.,,, : p ,?: e . c ,.. p ,.~;-’@ ,.~k-~

~?- ;.,,,’-’;,:--”.”’,,+7”
.$# ‘r-><,p~,o‘“~ep -“’’:’’”’”j:ti’g

*
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VOLUME REDUCTION TECHNIQUES (cent)

6. Locator view~ (cent).
Illustrate 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 following example.

[h~ MBL =1

2-27. FUiCTI ON,4L TEST OF DRIVE NOTOR

I

INITI.4L SETUP

Too 1S Equipment Conditions

?ower Supply 10-32 vdc, O-SO amps References
Part NO. TC-32-50 Drive Motor removed

TN 9-1 OOS-2OO-2O6P
... .

c’

1. SETUP POWER SUPPLY ON BENCH.

2.

3.

c. Rotate OUTPUT knob (3) to ] ‘y=yq L
zero.

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

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

CONNECT INTERCONNECT HARNESS
TO DRIVE NOTOR.

e
CONNECT INTERCONNECT HARNESS
(4) TO FOWER SUPPLY .(1).

(h -a. Position inter n
harness (4) a
(5) on work rf ce.

)!I

\

b. Comect inte onn ct
hakness plug 6) t dr”
motor. receDtac [

a. Connect both black wires (8) 1 461s
I

to the ncxative post (9)
on the power supply (1) .

1

.
b. Connect both red wires (10)

to, che positive post (11)
011 the pOWCr s“ppl~ (1)

NOTE

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

6/17
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7. Human figures.
The use of human figures should not be used inappropriately as shown in the following ex.
ample.

\

3--

—

VII LHI Lq. =k —!4mlww9s’-d )0u.lAllti

——

v ~/A H I .lNwEuEb-d@,am.@md

.lN%%XESShUUKWS .@md

m“, OIJEUE ANSWERW8M.JIIC.I to lsk to
.alt~ cu [WEUE ANSWERwabm.n W, )

2.!0
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VOLUME REDUCTION TECHNIQUES (cent)
7. Human figures (cent).
Illustration of human figures or handa should be used only when required to show how a
epecific function or procedure is performed aa shown in the following two examples.

h PukR REMWAA

211

6/19
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7. Human figures (cent)

d.

e.

f.

L?.

h.

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

Rotate gear clutch assembly
(1) until timing marks (6)
are in position as shown.

(9
ti

while “turning small
gear (7) until lugs
are in line with sha

Push in on handle
tool [5) and hold

Slowly release pressure on
handle (9) and remove
roller (12) next to shaft
(11).

>

.,

. .

.)
6/20
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8. Tabular presentation.
Tabular presentation is not effective for presentation of maintenance procedures. This
presentation method results in greater volume for maintenance procedures. “Location”
and “Item” columns are often blank as shown in the following four examples.

● & Q+ucw%wOnQ’.l.lala4

lN~[AL SE+W

*1 ?Cab
-, ‘rod m. 679a?a2

Launounlcu ii REMARKS II ACTION I
NRFR.4MEI

1. ‘lwS Olip

*. lhe 1OOO-IWm
* tii.

●. lfllltpintlrb.tot
■k lh. 30desres
.nmk,r-h .Lnnn
lin@910 - pm.
UplO. pmtiJnbtb.
Io30~m-k.

. . .

5.5
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8. Tabular presentation (cent).

6-12. IIIDRAuLIC SUIVEL ASSEMBLr MAIMTEMAMCE 1MSTRUCTIONS - Conttnu.d

lTml ACT 10N lEMARKS

1. S“l.*1
.ssembl#

. . aeoo”o

( 1) 01,.wln.ct t“.
w.awr. and t- r.t.rn 11.*
quick. diso.ann,ct, f,..
swivel rn, tall Prol.ct iv.’
oaps .“ op.” 11”..

6-29
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8. Tabular presentation (cent).

mu , NH. —

REASSEMBLE ANO LUBRICAT.X (COW I

b. PIa$mOnnwlndlOf(w-
- m * (12).

w
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8. Tabular presentation (cent).

32. FRONT aRAKESHOES Maintenance (M916THRU M92O)(Gmtimued).

LOSATlON/lTEM ACTION REMARKS

ADJUSTMENT. [

=
If @ck is used, support truck with blocks
so fhatitwill not fall iflacksliPs.

1 wheel. Jack or hoi% k of
grcund.

1. Twodustccwers( 271. a. Renww,
b. Insert adiustingiool. Q

@$”

c. Turn siarwheelbalt linsi
dot) until brakei drag
heavily on drums.

d.%ckoffstarwt!
mtil wheels fr y,

&T

.. Replmu%\y.7). ““”

““<.~

~.

“&yb

..3

.
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VOLUME REDUCTION TECHNIQUES (cent)
8. Tabular presentation (cent).
Tabular presentation can be effective for presentation of operator technical manual opera.
tion procedures as shown in the following example.

MODE SELECTOR
MODE SwTcn S%& REMARKS

%“1 to mint POINT 70 POINT IS mama—d
two ulec41am .,s.

Oc w0ewls8c- UOcs
— OaIlarv

AC ,umr.i,im
-mm butmv

“—10*

u v “nm-
V eux Fa —tian m●

Nile.wl.a t-w “Sln4 ac
S491Mm. m9 tu9uwns
Sls-fmnw
9wilcMlg Iadl,ty.

AC SUPV me .=orC5mwxlonma
-n.a hcitlw USUM00
dg41q. m t—
nt,. pawumhc.n,.
swl!clwq Ieithly.

sPEcm. USES

Eatms:pll -cm
FfOnOca t.mmOnnn.m0tm8@om lmcnmem4d!0mm1iN.

w w towCnon95.*. m —9d tagetm.

An 1me9!.nw sals4mwirad lm-.OnO ha. Ule-twlcm.ualm
--1!1!”.

(:”
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9. References.

Reference may be made to any task that exceeds more than a half 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.

Uae 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 disassembly sequence would not be an
acceptable candidate for this method.

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

‘)..
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10. Curtailed text (cent).

RIGHT-HAND SUSPENSION SYSTEM HYDRAULICLINES ANO FITTINGS: REMOVAL AND
INSTALLATION (CONTINUEOI

I

2. R,,”.., t,!,,, ,,., l,!,,”t,, ..”, ,If.<,,.!t<”t .,.1 )8.P!., ., . .8
w!!,. J

II

INSTALLATION
LnStaI1 lines and fitti.9s
“,j.g ill.stration as a 9,jde

LEGEND

RIG HT-HANO SUSPENSION SYSTEM HYORAULIC
,., el -., , .-in., ,en.!~l.,, ,cll,

E11.3.8
i7”#M n!,. 2 Iho”! lUCkO”# <,Io”Iw wc
Luukrn#! .,1!!”1?, IM:
P,KW,,, .,* q,
Lo.,,,.!

P-* “.,
%,...?

N,,,,,k
R,,”, m. 4 nkxk!,n,WI”*, sm.,.k aswm’a,
clam,,

clan,,
R.11,, cowed kc t. w*!1 r?- 21- t.k .-, ?
Rvh, w. 2 tee,0 w.! !?4 1h elk- ,“- -bl,

LINES ANO FITTINGS: REMOVAL ANO
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GENERAL

The good examples of volume reduction techniques will reduce voluma and cost of
technical manuala while increasing usability by eliminating extraneous material. Other
areas of TM presentation techniques that can reduce volume and cost are aa follows.

Troubleshoot ing

Source Data

Color

The wrong type of troubleshooting method can drastically increase
volume. Examples in Section 8 of troubleshooting methods should fit
hardware and target audience.

Unavailable, inaccurate, or improperly analyzed source data can
dramatically increase volume.

Technical manual pages using color should be restricted. Color
should not be used in areaa such as chapter titles, appendix titles and
common tool illuatrationa for Basic Issue Items Iiat ‘in operator type
manuala.

1!

?

.

6/28

)

Downloaded from http://www.everyspec.com



Section

MIL4-IDBK-63038-1A (TM)

7
DETAILED PROCEDURES:

ORGANIZATION AND CONTENT
Page Page

Overview . . . . . . . . . . . . . . . . . . . . . . . . ...1 Detailed procedure types. . . . . . . . . . . ...8 —
Material to recovered . . . . . . . . . . . ...3 Maintenance procedures. . . . . . . . . . . ...8

Methods and Requirements . . . . . . . . ...3 Operating procedures . . . . . . . . . . . . ...10
t Objectives and Principles . . . . . . . . ...3 Test procedures . . . . . . . . . . . . . . . . . ...10

General description . . . . . . . . . . . ...3 Quality control check . . . . . . . . . . . . . . . .12
Initial setup . . . . . . . . . . . . . . . . . . .Ways to omit information. . . . . . . . . . ...12

.

Giimcl ..

(

This section explains how to organize and prepare Oetailed (stepby-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 level of detail commensurate with the user’s knowledge and skills. To
prepare Detailed Pro~edures with the proper level 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.

b.

c.,,

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

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

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?

(
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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.

b.

c.

.)

Maintenance procedure format. Used to present maintenance instructions (e.g.,
removal, disassembly, repair, assembly, installation, packaging and shipping).

Operating procedure format. Used to present operating instructions for all an-
ticipated conditions (e.g., starting, operation, operating in standby, and shutdown of
equipment).

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, Oetailed Procedure units contain the following [nfomation:

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
iccrease the user’s technical knowledge and understanding of the job.

).

——
.

“
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NOTE

For additional information on procedures and information on specific aspacts of pro-
cedures see the following sections: -

TITLE TITLE
Procedures: ~Organization Warnings/Cautions/Notes
Troubleshooting Measurements/Tolerances
Mu It iple Experience Level Coverage .Locator Illustrations
Skill Enhancement Materials

Material to be covered:

a. The objectives of detailed ”procedures.

b. A description of detailed procedures.

METHOOSANOREQUIREMENTSI
Objectives and principles

Technical manual Detailed Procedures should have the following characteristics:

a.

b.

c.

d.

e.

f.

Be accurate and reliable.

Reflect the real-world job which needs to be done.

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

Reflect the most efficient way to do the job.

Easy to US=
(1) Making information easy to find.
(2) Organizing the information for most efficient use.
(3) Short, terse statements.
(4) Illustrations correlated with procedure.

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

Requirements
.

1. General description. Provides purposes and technical principles on selected tasks
to increaae 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 Materiala.

2. Initial setup. Lista 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.

7/3
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Examples of initial setup

INITIAL SETUP

Applicable Serial Numbers Materiala

CA-105 thru CA450 Light bulb (Spare bulb carried in vehicle
map box)

Tools
Vehicle tool kit 407425

INITIAL SETUP ,.,.

Test equipment References

Missile guidance test set TM 9-4910-474-20
(Model Number or Part Number)

Multimeter AN/uRM-lo5 Personnel Required: 2

Tools
Vehicle tool kit 407426
Wrench P/N 8078883
Eyebolt P/N 500348
Chain hoist P/N8750109 3

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 port’ion if the same instruc.
tions apply to all configurations,

Example:

Applicable configurations

CA-105 thru CA-450

‘3.
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NOTE

Information, preceded by -1 applies only to CA-105 thru CA-200.

Informationpreceded by -1 appliee only to CA-201 thru CA-450.

For b, c, and d below, list designations (e.g., part number, model 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 equipment. All test equipmef?t required to Perform the procedure shall be listed
by name and parf/model number. Example:

Test Equipment

Multimeter AN/URM 105
Oscilloscope, Type 454 13057
Optical Sight Test Set GVB225700-PK22 . . .

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

TooIs:

Vehicle tool kit (SC number)
Wrench P/N 8078683
Eyebolt P/N 500348
Chain hoist P/N 8750109

d. Mate~als/Parts. All expendable items and support materiale shall be lieted. The item
number and appendix which lists these items shall be given, Mandato~ replace-
ment parts shall be listed by name (and part number, if any). The number, quantitY. or
size necessary to complete the task shall be listed, when applicable.
Example

Materiala/Parts:

Grease Item 5, Appendix D
Safety wire Item 16, Appendix D
Range lock PIN 8675309
Range lock flange kit P/N I%7531O

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

Personnel Required: (2)

7/5
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f.

9

h,

i.

References. All Detailed Procedures or other technical manuals which will be need-
ed are listed here. References may be to a paragraph, page, figure, orTM number, as
applicable. OnlY Iiat references not listed in equipment conditions. They will aleo 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. It also makes selections of frames easy if microfilm storage and retrieval are
used. Example:

References:

Para. 2-4 Oil Change Detailed Procedure, 6-Ton Truck, Model B-2

Equipment conditions. Any epecial equipment conditions required before the pro-
cedure can be starfed 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 areneeded sha!l be explained. Example:

Special Environmental Conditions:

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 hqzardous condition.

,,

)
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DETAILED PROCEDURES

Criterion for use

A Detailed Procedure covers a basic maintenance task. Thetask covers acomplete se-
quence in itself, but may require other taaks to be included or references, e.g., preliminary
or follow-on tasks.

Description

The Detailed Procedure contains ell information necessary to perform the complete task.

Examples of Detailed Procedure subjects:

Replace a parlor an assembly.

Repair an: assembly.

Adjust frequency of a transmitter, adjust tension in control cables in an aircraft, or
adjust froht endof a truck.

Troubleshoot an assembly or functional group (e.g., a servosyatem, radio, lighting
system, or truck transmission).

The Detailed Procedures are written and grouped to provide the most logical coverage of
the autho~zed maintenance. Depending on size, there may be more than one procedure
on’apage, or one procedure may require several pages.

The Detailed Procedure:

a. Provides aconcise statement otallthat the task includes

b. /dandifies theequipmant orpaflof equipment andthework to beperformed.

c. /nc/utias:

(1) Tit/e. /dentifies pati, unit, orassemb/y involved, andtheoperation which istobe
performed.

(2) initial Setup. Therequirements onpages 3thru60fthis section apply herealso.

(3) T@sk Description. /nc/udes descriptive textinsufficient detai/fora technician to
understand thetask and equipment functional performance to the level needed
to ,perform the task.

...

NOTE

See Skill Enhancement (Section 12).

717
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(4) Procedures. StePby-step procedures which will accomplish thetask according
to specification requirements. This includes preparation of equipment, where
necessary, any operation which must be done to perform the task properly, the
basic task itself, andreturn ofequipment ortestequipment torequiredcondi-
tion after the task is completed.

Detai/ed Procedure types:

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

MAINTENANCE OF RECEIVER ASSEMBLY
1

2-46. REPLACE DRIVE SflAFT

This task covers: a. Removal c. Lubrication
b. Inspection d. Installation

~ General Safety Instructions

Turret Mechanics Tool Kit
Sc SISO-95CLA51 =

Materials/Parts

Drive Shaft
12S24302,

Grease
MIL-G-21164

Gun receiver assembly is too
heavy for one person to lift.
Get help to lift or carry receiver.
Get medical help if you are injured

Do not wear jewelry when working
on gun.

Equipment Conditions: Keep fingers aiuay from moving
~
para. 2-22 Gun (receiver)

parts of gun.

removed from turret.

~“

1. PLAcE RECEIVER ASSWBLY ON A
CLEAN, FLAT SURFACE.

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

2. REMOVE ORIVE SIL4FT.

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

b. Press button (5) in ccntet’
of, drive shaft handle (6)..
pull drive shaft (’t) from
bottom of receiver (1).

.

. )
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2-46. REPLACE DR I VE SHA F T ( C e n t )

INSPECT DRIVE SH4FT .

a.

b.

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

Get a new drive shaft if
above conditions are found.
,Repeat steps a. and b.

mERT&fm I

LUBRICATE DRIVE SHAFT .

APPIY light coat of grease
to entire length of drive
shaft (+) splines.

2.

TNSTALLAT~

1. INSTALL DRIVE SHAFT.

a.

b.

c.

d.

Insert small end of drive
shaft (4) in opening
in bottom of receiver
ass emb 1y.

Push drive shaft (4) in as
far as it will go. Push
button (5) in center of
drive shaft handle (6) .
Release button.

Pull on drive shaft handle
(b) to make sure that drive
shaft is locked in place.

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

PERFORM RSCE IVER MANUAL CYCLE
CHECK (Pala 2-10).

NOTE

FoLLoW -ON NAINTENANCE :
I“stall receiver (sun)
assembly (Para z-42).

7/9
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b. Opera:ing procedures. See MIL-M-63036.

c. Test procedures, Test procedures are used to present all test, aiinement, adjust.
ment, and similar procedures. Test procedures consist of action and indication
statements.

[ MAINTENANCE OF RECEIVER ASSENBLY 1

2-27. FUNCTIONAL TEST OF ORIVE NOTOR

INITIAL SETUP

Tools Equipment Conditions:
Reference

?ower Supply 10-32 vdc, 0-50 amps
Part No. TC-32-SO

Dr.i ve motor removed,
TM 9-1005-200-20&P

1. SETUP POWER SUPPLY ON BENCH.

a. Position power supply (1)
on work surface. Connect
power lead to 22o volt
source.

b. ;~s~:;on ON/OFF switch (2)

c. Rotate OUTPUT knob (3) to
zero.

2. CONNECT INTERCONNECT HARNESS
TO DRIVE MOTOR.

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

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

3. CONNECT INTERCONNECT HARNESS
(4) TO FOWER SUPPLY .(1].

a. Connect both black wires (B)
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)

--m

. )
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COMPUTERTEST(2 of 21

!A!!!9g
GEzl

This test destroysthe data that is stored in computer memory. If youwish
m retain the data that is stored in computer nmmofv, do not pwform thk
test.

1. PressCPII/10C/MEMOFIVswitchlamp(6) sothat,MEMORYlegend~ghts.
2. MomentarilypressMASTERCLEARswitchlamp(1).
3. MomeritarilvpressINITIATEOIACNSTswitchlamp(5).
4. Verifythat PASSED(7), FAILEOW, andRUN{3) indicatorslight.
5. WhenSTOPindicator(4) Iiihts. PASSEDindicator (7) will remain M andFAILEDindicatorW w
goout if the testis successful.If a fault isdetected.FAILEOindicator[S1willremainlit.

;l ...1
I=d-=1=1F=l-3%i““

. .
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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) so the technician can be
sure he or she did the job correctly, Quality control checks should be highlighted,

Examples:

Check that wheel turns freely.

Check that lights go on.

e. 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,

a.

b.

c.

d.

CONDITION

The user.already knows the information.

All kerns or indicators are at the same
Iocat ion.

The information is shown in tocator
illustration and doesn’t need to be
repeated for clarity.

The information is obvious or not needed.

INFORMATION OMITTED

Location

Locator iIIustration

Location

Location

Item or Indicator

Location

Locator il Iustration

Remarks

t,

.

f. 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 tit@ which appear on the top
page need not be repeated on the @Mtom page.

‘)”
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Technical manual troubleshooting ,data must promote rapid fault isolation in a system or
equipment item. This allows the technician 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 beuaed. If a technician dislikeathe method in the manual, it
is likely he or she will develop a method -- which may be inaccurate or even unsafe.

Troubleshooting data should be test and fault-isolati.on.oriented. Repair by rePlacing Pans
until the problem disappears is to be avoided if ’at all possible.

Many things must be taken into account wheri generating troubleshooting data. These
include:

a.
b.
c,
d.
e.

Maintenance concept f. ‘Automated vs manual testing
Ease of testing g. Teat equipment requirements and
Test acceas time availability
Component reliability h. User environmcmt
Test Time . . .i... Technician experience (target audience)

~ System quick-turnaround requirements

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

a. Fault DiscoveW .-, . .

(1) By operator
(2) During scheduled or on-condition maintenance by Mai IIteWWICe peMOflflel .

b. Troubleshooting data entry
(1) During Operation -- Go to Maintenance Action Precise Symptom (MAPS) List
(2) Ouring maintenance --

(a) Include in maintenance procedures
(b) Refer to troubleshooting procedures
(c) Go to Maintenance Action Precise Symptom (MAPS) List

c. Troubleshooting Accomplishmerit
(1) Logic trees
(2) Troubleshooting diagram(s)

(-
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d. Troubleshooting procedures. A troubleshooting procedure consists of action, normal
indication, and corrective action statemanta.

Example of Troubleshooting Procedure

..1

18w

1.

z

a,

b.

c.

NOIS
The k.q .IJUJW. tvwn h+ in pi.nthmci .1., t. IIWW S1 udui — inskaud.

Quirk.tkc.nmed Ck+iIW id Hmtdpu,IIp ii, b%rsr.

Open the hsndp.mp sccrnspanel (10. fig. 1.3) ●nd insert the hsndp.mp handle into SIM
handpump.

bfandpump unlosding vslve (16. fig. 2-11) fuu m

HAND PUMP PRESSURE UNLOADING VALVE (1s) . ... .. ... ... psrtisl SW.

Actuste the hsndpump handle six to ~ven strokes to purge the handpump of sir.

Connect hose ssc.emhly MS287S2.4-0250 with quick-diwonnect coupling 9194S88 to the
HAND PUMP PRSSSURE PORT (12).

Actuste the handpump handle to purge the handpump system of sir,

fbydmdk hid blows h. !h, oprn.end hme -nobly,

HAND PUMP PRESSURE PORT, quiekdisconnti mupling.

Remove the bass smembly,

Handpmq law prrmure.

HAND PUMP PR~URE UNLOADING VALVE... . fldtsw.
Actuste &s hsndpump handle until the 0.104 b%] GAGE (1) indkuies” 10 psi~ mskntsin
thii pm fc+ 9 minutec.

Tkr O-100 PSI CACErrn& 10p+, Nc.eddtcmbgei aoherved.

Gage, hsndpump, HAND PUMP PRER9URE UNLOADING
VALVE.

Actuste ths hsndpump handle until the 0-100 PSI GAGE indicstes SO@g, snd mskntain
tbii p_ for S minuteh

P
C4tMON

Do nc4 ●xcsed the 100-psig in icatlon on the 0-100 PSI GAGE if ths
* P~r is not functkcming pmpwiy.

*O-iWRl CACE=dm lmtb W* bti~b&.4

Gage, handp.mp, HAND PUMP PEESSURE UNtOADING
VALVE.

Actuste the hsndpmnp handle until the 0-1000 PM GAGE (2) indides 500 @g. Olmerve
aslmnectkmw for leakage.

8/4 .
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Other sections of this handbook which may aid troubleshooting data development are:

a. Procedures ! d. Indexing -- .
b. Schematica/Functionals e. Accessing
c. Locator Illustrations f. Text Associated with Illustrations

METHOOSANO~REQUIREMEWS ,.

Objectives and %sciples

Properly developed troubleshooting procedures have the following desirable characteristics

a.

b.

c.

d.

e.

f.

9

h.

i.

1.

Failure verified as first step in troubleshooting PrO=ss. ., . . ..

Technician not left high and dry by troubleshooting data.

(1) Sufficient descriptive data provided so technician knows what to do”and why.

(2) When troubleshooting procedures are not successful, references are provided to
troubleshooting diagrams or functional so troubleshooting of rare or difficult
problems can be continued easily.

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

All data complete and correct.

Data easy to update to account for new equipment or newly discovered problems.

Specific troubleshooting information easy to locate quickly.

Data and format simple to use and eaay to understand.

Only data required to understand/petiorm specific troubleshooting task included.

Parts verified faulty before replacement. whenever possible.

Proper operation verified after parts replacement to ensure trouble has been repaired.

Requirements

Genera/. Troubleshooting data thst fault-isolates possible malfunctions shall be included in
technical manuals.

Where required by the technical content specification, step-by-step. procsduralized (logic-
tree) troubleshooting shall be Included. The Iog@c-tree troubleshooting shall consider SII
possible malfunctions. wfsether the symptoms occur during equipment operation or normal
maintenance.

8/5
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The logic trees, when used in conjunction with any “built-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 Iogictrees, the manual user shall be directed 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
malfunction. This is accomplished by a pyramid approach that starts at a general level and
works down to details -- the’modified half-split approach, which isolatesa fault to “half”of the
remaining system at a time until the final half remaining ia 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.

Fau/t Discovery. Malfunctions in a system are discovered in one of two waya:

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

b. The fault shows up during normal maintenance such aa inspection, alinement, check
procedures, or scheduled testinglcheckout.

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

Troubleshooting Data Entry -- Trouble Discovered During Operation. When a malfunction is
discovered, the entry into the troubleshooting procedure is baaed 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 mayor
may not observe the same fault symptom. If the same fault symptom is observed, 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 all operation-discovered-fault troubleshooting
data entries. It must meet the following requirements:

(1) Contains fault symptoms for all known malfunctions.
(2) For complex systems, 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 description’s that make up the list are derived from those
formulated from the logic trees and are identical, For medium-complex.systems, either is
acceptable provided the list 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.

?
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Troub/eshootirrg, Data Entry - Troub/e Discovered During Mai@enance. When the fault is
discovered during scheduled fen-condition maintenance. three choices exist for entry into the
troubleshooting data.

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

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

(1). Designed so technician does no! have to shift to other part of manual,
(2) Suitable for Simple to medium-co’mplex systems.
(3) Should 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 troubleshooting aids for complex/unusual faults.
(3) Preferred to less precise MAPS list method below.

c. User Referred to MAPS List by Symptom

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

(2) May Use MAPS entty code in lieu of troubleshooting reference.
(3) Requires additional s6arching/decision making by technician thru a and b above...

Troub/eshoofing Methods. The following meth”ods may be used in the preparation of
troubleshooting data:

● Logic trees

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

● Troubleshooting diagrams

The above methods differ widely incest, 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. Log/c 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
Ihe answer, theuser isre/erenced to&other instruction. All troubleshooting employs
some variation of this method. The logic trees are based on failure symptoms and include
the most probable faults with the most probable causes. Faults that occur ona rare or
random basis are excluded and the technician provided with a reference to a
troubleshooting aidiuch asa, diagram.’

8/7
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Logic trees must be prepared using a modified half-split fault isolation technique.
Accurate fault isolation in the least amount of time is a must and cannot be
overemphasized. The actual logic-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

Abbreviate~”iogic tr&s may be produced aS a form of condensed tro.ubleshoofing date, if 1

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
adjunct to complete logic tree procedures, as is the case with any condensed information.

Logic treea should contain all essential and pertinent information that would be included
..

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 nialfunction 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 to be performed
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
conceptuali~tion 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.

1
LogiG Tres Format Advantages Limitations

a. Tabular (fig. 7 and S) Compact on page. Procsdure flow may not bs easily
seen.

Car! be imaduced cm preprinted forms.

Relatively easy 10 .ss

b. Branching (fig. 9 and 10) Pmced.re flow readily apparent. .Rsquirss more space tt!an tabular.

Suitable for computer generation.

c. Narrative (fig. 11) Easy to write and produce. Requires more time to use.

Pmcsdure flow 001 evidem.

Tedious to use.

8/8
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Log!c Tree Prep8ratlon

The logic tree should prowde the maintenance technician with ‘a means of isolating ayatem
failures to the probable faulty line replaceable item. Tha depth of coverage in the 109iCt@ maY
range from a unit to a aubaasembly. (In moat caaes, troubleshooting of wiring and GOnneCtO~
should be accomp~iahed by referencing troubleshooting diagrama which show the ,neceaaarj
information,) To prepare the troubleshooting logic tree, exercise the following general ground
rules.

. . .
(1) Using schematic diagrams, functional diagrams, available engineering documentation

(2)

(3)

(4)

(5)

(6)

(7)

(8)

such- aa test apecifi-cstiona, design descriptions, trouble and failu-re reports, field
squawks, and any other available documents, study the system in detail. Understand the
system operation and note what functions are performad by the units aaaociated with the
system. If possible, viait user sites and obtain actual information on fault eymptoms and
causea resulting from hardware usage. Understand the uaar’s method of troubleshoot-
ing and his or her problems. . . ..

Knowing all the variables about thes yatem such aa test SCfUiPm.ent available, ~Pair level,
technician e,xparience level, number of technicians, etc, perform a fault analysia on
papar, Iiating all problem areas and faults that could possibly occur. Actual usage of the
hardware during the fault analysis is very helpful and ehould be used as much as
possible. Bacausa 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 aa
possible causes of the fault. All components should be associated through their feilure’
mode to a malfunction symptom. Once the failure mode of the component iadeterminact,
determine all outputs that would be incorrect for each failure and describe what the
incorrect measurement would be.

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

Develop the logic tree based on tests, measurements, and decisions that must be macie
in ordar to reach the final outcome of isolating the fault to a replaceable component
related to the symptom. All of the most probable fau Ita and causes should be considered.

Include any information that will aid the technician such as waveahapes, voltage Iavels,
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 ihe 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 should 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 rough draft of the logic tree and include safety precautions such as notes,
cautions, and warnings.

(-
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(9) Build the Procedure using system self-tests first before using externel test equipment.
Avoid as much ss possible procedures that use excesswe teat equipment or require
measurements to be made m locations difficult to access

I1O) Ensure that actions requ!red of the technician are reasonable to perform. For example,
do not ask the technlcaan to connect a meter at one point and set a switch at another
point where he or she cannot obsewe.the meter reading. Be practical.

II 1 I When a rough draft procedure IS completed. validate proper operation of the procedure

by the most effm!enl and pract!cal method - preferably on the actual hardware.

112) Whenever possible, create the fault conditions on the system by inserting faults and
verifying results and correctwe actions.

113) When all “possible faults have been determlrsed 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 Iink, 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-
tions group that would be common .”Thesame would bedonefor radar, data link, display.
and tracking systems

114) Ensure that the Ioglc tree contains all the required references to other troubleshooting
aids and that all refererices are correct.

(15) For those faulta that are not identifiable through a fault analyaiS on paper. COlleCt data
through the field failure reporting system.

..

..)

Logic Tree Content

The following content information IS the recommended content for the Iogictreeformat (figure
7). Refer to the procedures seclion of this handbook for information on methods of
preparation, procedure writing sty!e. highllghtmg, step grouping, blank columns. ways to omit
information, and ways to save space

● Location
● Item or Indjcator

.-

● Action
● /ndication
● Corrective Achon -

(1) If Indication !s Oota,ned
(2) If Indication is not Obta,ned

.

● Remarks

b. Troublesfrootmg Diagrams Troubleshoot ng diagrams can be used to supplement logic
tree troubleshooting data or as stand-alone troubleshooting aids. The three types of
diagrams commonly used for troubleshooting purposes are:

(1) System functional diagrams “->
8/10
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(2) Test-loop functional diagrams

(3) Fault-isolation diagrams

For troubleehooting diagrams to ba used as stand-alone aids raquirea a rather highly
experienced; technician who haa considerable system experience. Even when used
effectively, diagrama require more time than the two other methods to accomplish moat
troubleshooting.

Requirernen& for troubleshooting diagrams areas follows:

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

(a) Depict functional operation of system.
(b) Show system broken down by reakworld functions.

(2) Test-1oop functional diagrams (fig. 12)

(a) Show all circuits involved in test loop.
(b) Are stimuli- and responae-oriented.
(c) Show built-in or automatic test provisiona.
(d) Include all test conditions:

Test stimuli
Component under test
Teet measurement equipment

(e) Show pre-test setup conditions.
(f) Show other pertinent data.

(3) Fault-isolation diagrams

(a) Show all circuits involved in troubleshooting 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 @ an overall terse manner. Enough material shall be Presented to allow an
understanding of what the troubleshooting is trying to accomplish and what the expected
result(s) will be.

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

Schematic/Functional Diagrams (Section 18)
Text Associated with Illustrations (Section 5)

Troubleshooting Method Select;on Criteria

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

8/11
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expensive they are:

a. Logic 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 Troubleshooting Methods Selection
criteria Matrix below can be used by the writer to aid in making the choice.

f

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 containa two
criteria. which may apply to the troubleshooting job at hand. Thefj~st steP taken to uae the
matrix is to choose which of the criteria apply.

4

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 forrna!a. The
narrative type should not usually be considered for any but simple mechanical systems.
Becauae the tabular and branch!ng formats are equally effective for ate>by-step trouble-
shooting, either can be used m most Ntuations.

.

.

8/12
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For applications where space is at a premium, the tabular may have a alight edge. If it ia
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 routinea are presented graphically in functional order and are sup-
ported by functional diagrama.

Each troubleshooting routine appears aa a table containing three graphic symbols:
oblongs, squares, and diamonds. Each symbol has itS own PurPOSe and meanin9: ‘“’ :

a.

b.

c.

Oblong. Provides directive information.

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

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

To isolate a fault, the technician begins at the top of the appropriate table and proceeds
downward. This ii done by performing the instructions given in the squares and answering
“yea” or “no” to the questions proposed in the diamonda. 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
techniaue.

8113
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TROUBLESHOOTING METHOD SELECTION CRITERIA

TROUeLESHOOTING METHOD

Selection Crilerm Lwic Trees Troubleshooting Ltiigrams

Hardware Camplaxity
Simple ●

Complex . .

OuantityProduced
Few .
Many . .

Suilt-inTest
Little . ●

Extensive .

No. of POmonml
Few .
Many ● .

Pwsonnel Experienceor
Training

Lmle ●

Extensim .

Tasks
Simple .
Caf@ex ●

Extent of parts. R9pmmnwt
Untt,Ammnbiy,Module ● ●

CempOmmPm-1 .

Mi8aionImpmmnce
UnimpOrMnt .
Ecaential ●

Frequencyat FaultOccurrence
m-m .
cammon . . .

Environment
Slmkwed
EW=ad

● .
●

Wwkii Am
Am@a . ●~w .

J

3..

8114
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SYMPTOM INDEX

Troub!ashoo:ing
Procedure
[Para)

COOLING SYSTEM

ENGINE

EXHAUST SYSTEM

Excessive smoke . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . S-S3

Water vapor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-53

( ,.

Figure 2. Maintenance Action Precise Symptom
(MAPS) List Sample

(For Simple To Medium-C%mplex Systems)

8/15
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FAULT
ISOLATION

COOE DESCRIPTION PROCEDURE

DM-1 080 umt target marker circle range incorrect - radar dominant 5-12
3k4.2 080 unit target marker circle elevation incorrect - IR dominant S-12

❑ TSO target bug range and HSI target range incorrect .data link
o TSO target bug boarmgmtd HSI target tearing inwrmct -dateline .s-2
0 HSI miles indicator incowect -data lonk

0 AM I command Mach immrrect -manual

~ L “’”:-

Computer malfunction .cantmcleared
Computer ASIA information mcorrecl
Computer value of WSEM parameter/CCM signals incorrect
Temperature call up incorrect on AWI or SS0 unit
Computer malfunction - can not be cleared
Computer manual steering erroneous - all mode8
Computer manual and AFCS steering erroneous - all modes

ARTIFICIAL HORIZON

FA Artil!cial horizon- no erection - roll e-2
FA. 1 Ariiticial horizon - no erection - pitch. e-2
FC Artificial horizon -drittsltumbles .pitch e-1
FO Artificial horizon-incorrect erection -pitch e-2

FJ Artificial horizon- missing S-12
FJ-1 Artificial horizon - distorted 2-12
FK SQ5 unit annunciator incorrect S-4

RAOAR SEARCH ANO OSTECTION

GA B-sweep missing - on and stby s-1
GA-1 B-sweep missing - on 2-1
GA-2 B-sweep mw.sing - stby s-1
GB Wsweep intensity incorrect 2-2
GC 8-sweeP s$loer march - inoperative 2-2
Gc-. B-sweep SW-. search width incorrect 2-3

Figure 3 Maintenance Action Precise Symptom (MAPS) List Sample
(For Medium-To-Heavy Complex Systems)

8/16
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Item Action Normal tndiwtton Com?ctiw Action

s Calculate card extender
“oim by wbtracti~ DVM
15A2) indication i? SIep 2. f.
from DVM (5A2) indication
in steo 35. d. of figure %2.

h. On WRA. tiuci A15R33for OVM 15A2) displays .743 +49 mV PIUScard R.PkSRA A15.

normal indication, extender noise. f indimtim
notn.ormal.

3. Hish Thr.shoid Adiutimmt 137 IA4R34, A4R801

a Pwforrn item 1 of figwe 7.5
10 remove top mier from
WRA.

b. PresI and releaseWRA
PDWER ON p.ch?wton.

c Pres and wkasa FiUNC.
TIONAL TEST/FAULT
ISOLATION pushbutton

d. Pres and rekam OVM
Nshb”ttom

e, Sekc! signal number 011.

f.

*

h

i.

i.

Remrd OVM 15A21 indication
for use in step 3 k.

Press and ,elea~ WRA
POWER OFF rnmhbutton.

O. WRA, extend SRA A4
using card extender
13070702.3)

Pressand releaseWRA
POWER ON pushbutt.a”.

Record OVM (5A2) indication
for me in step Ik.

WRA POWER ON D.shb.tton Iighf.

FAULT ISOLATION portionoof pushbutton
light.

OVM pwhbmm lights

OVM 15A2) displays 110+10 mV. pA3s: SteP.3 m
FAl L: SteP3f

WRA POWER OFF pwhburtc.n Iiiht&

.,.

WRA POWER ON pushbutton lights.

WRA 042 Ali.ement Procedure{Sheet 2 of 71

Figure 4: Example of Troubleshooting integrated Into Maintenance (Alinement) Procedure

8/17
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Item Action Normal 1.dicatio. Tro.bbshootirm Ref.

15. Display Tem 005

a on WRA, perform rhe
following
{1) Set ASPECT switch (S7)

to TAIL.

(2 I Set MLC Witch [S8) to
AUTO.

(3) Set XMTR CHAN thumb

b

c

d

wheel (S9AI m 2.

(4) Set MSL CHAN thumb
wheel {S961 to 3

Select 1.s number S05

On WRA. pref$ and hold
SPL (S5AI and ALT OIF
(55B) pushbuttons

Pressand release TEST
EXECUTE o.shb.ttm twice.

TEST I N PROGRESS readout displays 005.

TEST RESULT readout dis@ays NO GO and S31
BIT FAULT 29 and 30 indicatom light (.165
and up co” figuration WRAd or TEST RESULT
readout dimlays GO and M S31 BIT FAULT
indicators are off (.155 thr. .161 configuration
WRAd.

O. WRA, I ROT irdicamr 1A1OS4I is lit.

On WRA, SPL 1S5A) and ROR IS1l A) wshbut%.”
light gre4..

On WRA. RANGE reado.r {AIM1) d@l.ys 50.

On WRA, WCS MOOE readout (M31 disol.ys
MRL.

TEST STATUS E indicatw is lit.

TEST STATUS FF indicator is lit.

TEST STATUS BB indicamr is off.

I Kevecl m Legend that
follows for L~ti.an
of Troubleshooting Dam.)

Figure 5. Example of User Referred to Separate Troubleshooting Data (Sample
(Sheet 1 of 2)

3

2J3

32

21

..22

2s

33

24

1)

--h

.)
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EXPANDED REMARKS

Fan.
2s. 40.43, 44

1, 2, 15.16.

13
2s. 36
.10-4/3

22, 24.
pushbutton,
46, 46.55, 56,

75, 76

(R2)
6s, 70.

Se. 70.

IR4)
62.70.

11R3).
6S, 70.

(R4, S14).
Ss, 70.

61, S2.

17

18

19

20

zi

22

23

24

25

26

27

2s

2s

30

31

M IL-HDBK-63038-lA (TM).

Fautt Isolation I.1O.4I?.
Ebctrieel Aliinwnt 1.lC.X7 thr. 21
PhyaicwIAlig.nwnt I.1O.3!22.
Fu.ctionsl 0~.m 111.519, 20, 21.

Fault Isa!atio. 1.104/2.
Functional Diagam 11.S5.

Rep18ce SRAA11A10.
Disasmmbly/Reawmbly 1.105/2S, 24
Fault Imbtion 1.104/3

Fault lmbtion 1:10-4!5.

Fault Imbrion 1.1CL4/5,

Fault lsolmion 1.10.4/6,

Faul? Imlmi.an I.104I36,

FaulI Isolation 1.10.4/2,
Repb~ PULSE GAIN control (R13, S131
Functional Diagram 111.5.5.

FaulI Imlatio. 1-10.4/9,

34

25

3s

37

m
s

40

41

42

43

44

Electrical A l@wnent 1-10.3/7 thru 21. 4a
Physical Al~”nwnt 1.1112J22.

,’46
Re@ace PUL6E VI oEO control (A 1R 1)
Oisascambly/RMammbly 1.10.6/47, 4S. 47
F.”ctioml Oi~mn 111.5.16, 19, 20, 21.

Replace ERASE control (R7). 46
Oicaammbly/RSrnblV 1.105/61. S2. .1:. .-
Functional Oi_ 111.&14, 19. m, 21.- : ;.s6

Fault Isolation 1-10.4/10.

Fault Isolatk.n 1.10.45
Functional Diagmrn 111.5.5, 6,7, S, 16,23

Faull Isolation I.lW1l

Fault Imlssion I.104I6, 8.
Functional Oi~mm II 1.5.5,8,23

Fault Imlmic.n 1.104/23
R9Fleta SRAA11At4.
o.uaswmbiv/Rwmmblv 1-106/2S. 24.

R@acaSRAAll AIO,
Oinmmblv/Rmssombly 1.1@5/22, 24.

F8un lmlmiinl.1G413
Functional Diogram III-55,8, 15,23

Fault l-in 1.1Wt2.

Fault Isoktion 1.l@4/13.

Fault Isolation l-l&4/~

Faufl !soIation 1.10-4/8.

Fault l$olation 1.20.4/14.

Fault Isolmiin 1.104/5.
Functional Diwsm 111.5.5,8, 14.23

Full l~lation 1.104/16.

Fauh hlmion l-l G4/5.
Funcsiond O~rn 111.5S, 8,23

RoPlti SRA A 11A3
Oira~mbly/R.sommblv 1.10S/23. 2/’” ~~‘ti ‘ FWIt lgotiin 1.lM/4.

- Funcslonal Oiqmm III-6-7, 8,23
Fault Imlmion I.lW1
Fun@mmloiagramIll-s+ 7,S. 6! R#@#a IFF owhburton1S1lC).

Oeleud.
Dti~WIRWnmblv 1-106/S6,6@

,.
S2 Fi.lt Im!ation 1.104/3

Fwwtiond O@r.m I ll&6, 6,

S3 Fult Ilolstiori 1.10.4/1S,

64 F#uli Iml.t@n 1.10.4/24,
Functional Oi~m 111.5s, S,

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
dieconnencting or connecting electrical wnnectom and when removing or
replacing unite.

“).

,

.

NOTE

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

44. Power Turn-on.

45. To perform WCS turn-on, proce8d aa follows:
“-)

a. On hcu (figure 21. detail B) set WCS switch (7) to STBY and check that power indicator d

comes on in 30 + seconds. TNOW

NOTE

Aa a function of the tactical program, the computer teat (sequence 2) is per-
formed automatically during the 30 second displays time-in. At the eucceaaful
completion of sequence 2 a normal BIT presentation with a PSSS eYmbOl
( ) is displayed for approximately 10 seconds. At this time the tid switches
to a tactical display. If sequence 2 faila an fi display aPPears. This display maY
be removed by pressing PRGM RESTRT pushbutton on CAP. A manual se-
quence 2 should be run if the automatic sequence 2 fails.

b. Check that power reset indicator remains ou~ TNOO05

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

Figure 6. Example of User Referred to ~parate Troubleshooting Oate (Sample 2)

8120
)..
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Figure 7. Tabular Logic Tree (Sample 1)
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‘EP INSTRUCTION INDICATIDN” YES ND REMARKS

WARNING

In the f.allmving pmwd.re, opef-arbn of the armament bay
doors and missile la.ncfmra is a potemid safety hazard to
Pwconnel i“ the vicinity of the aircraft. Adhere to all detv
prcca.tiom ibw 1.0. I F.104A 2.12.

1 [TM 27.21 [Mafia warning PEWI]
‘2 I;fl;

MISFIRE remains o. afser
ATS Clw&, MISFIRE: Goe50ff the fim signal if either *
PerfcWn when TES7 MIS. Cfler g’ound path iI msinsainad

FIRE FWO md k. m tho misfire relay hokl-in
TEST MISFIRE coil c8 +2S v is mainminnd
AFT are mt to [5ZI’ to Nn m!sfire relay pull.
down (off) [1nter.

valonl.
meter]
[Misfire
relay]

NOTE

Perform steps 2 and 3 o“ wspeewd fa”lW rail only, w all
roils for a complete sysrem check.

2 [0541 Missile gone [Mast., warning parmli 3 [054]
switch Amuam

MMb gotn Witch circuit
MISFIRE: Blinks [Lww i“ fa..chw may Lwfa. hy

to the up Wsiti.m 0. llWtlMntarily Che,
for entire map wfmn the fire sig-

[Missile simubtor]
har-

nal is dekerad -1
M13SI LE . . . . . . .
SIMULATE:
GONE

[ 27-2]
ATS Chodc
Perform with S9S
TEST MISFIRE II
9vi1chm i“ the 1
down (off) position !i

3 (0S41 Misdle gone
MISFIRE: Remains ~ ‘ ~ ~~~

[Master w~nin~ panel] cheeks lb abifisy of the
Switch Actuate wem to atop ttm w-
to tfm up position .m after tha fire ! : cher mom n.auanca wti a
for ●ire step signsI isde fiuamd

I [Amnwnem bay]
i b. mwie Umditiml is

[Missile sirn.fmor] [ , ME] tifnu heed
MISS1 LE Doors Remain ! - = ‘-=- ,
SIMULATE, own
PRESENT i“ Launchers Remain I

[TM 27.2] extended
ATS CM,
Paf.a,m I

1

i.

/

.),

.

‘)Figure 8. Tabular Logic Tree - .Ssmple 2
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8-S4. K.-SWEEP OR EL MARKER JUMF3 SUGkTLY WHiN ACTICU SW1T041S RCLL4SED

I
,Rr. ss Amo “0.0 AC,, ml SW 70 SCcorm Ocrctlr WMILC ● OS1710MIW0 MANm C09rrma To TMr MAX nM
yw ~ :: WTAI,O:D,MOW Pm 10 70 Is sec. mao ● -*WCCP 08CILI.NTK ‘n-w 9TMILI xc WMEN AeTlow

.,,.__Lw_,
CON”CCT AN lSOLA. CO T--SW A/U
● zrwcc. T*Z Alto -T**9 100D).
, ● VOI.TAS’ “CAO, MO Z.1 WAC? m=wws mADOus (MOTK s). ●R=mm -- .- kru- ● w -

,SCOND DCTIWT W,.t U ● 08171 WI MS MAND CON’IWOI. TO MU
mm 991 w .ostmw mow *r Ion Sw -m 10 TO 18 ● e.

D-’l-”’-”l D9CS ANTCMNA ALSO JUMP WW#N -ION 8W 19 MUAUD?

I

SC7 M08C ●W (1ss) ,To :.
00-i NANT MOOC: -“c.. AC7,0N sw
(009) *OR 10 70 IS 9CC ANO m= LCA8C.
OOc S AX4L 00. JUMP “P - DOWN
Moms TIOAN 8/16 ,“, ?

R=”wr mADeuc (MOrr al, ‘TIJmN
CUVATION CONTROL MAX CW: WS8~
Acrlal Sw To Srcono M’78MT Moo tml.o van 19 Te Is
m 10 ’70 1S S8C: mm UA8C ACTIONSW.
-9 Aw7CWA ALW JUMP W*<KM AGTIOW
sw I* mc~cusov

II

Figure 9. Branching Logic Tree
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.1
+

I TCNT =0
1

‘6015

I
4D95. X

A

‘6023

‘8034

‘ao3a

‘an

APUTA IN M3B
OF W.51C PRINT.
OUT WORD TO
INDICATE A

Fh-i

A

4
‘sQ2T OISABLE INTERRUFT3

“c=INCREASE THE ERROR
COUNT AND STORE ERROR
AODRESS FOR THE FIRST’
ANO SECONO FAILURES

Figure 10. Branching Logic Tree
(@mputer Genereted)

dYES

PRINTOUT
TEST RESULT3

bRETURN

8124
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M,\l.FUNCIYON
TEST ON I NsPFXTION

COI{NECTIVEACTION

c

l(i. \\’ATl,:ll PUhlP~AILSTOR~ATE
S,,nl. Chwkfnr nbrok.n orcrackt4m010r. damadshoft 1hm*ds..ndhttiti

lliploce molar. if dcfactiwe.Rem... (be motor dns Ulu.ti.tJms .nd LrdrmctlonsIbted b Mmrm 4-11 US
4:12.

stw.2. chcdloracbmdimp~.
creamIhc hnpcuer.

17. WASIIFX1.F;XTl&=RB ASKE’TWILLNOTB~ATE
.s,,,,I. Chwkf.r l@ktdhr. ke.saemMY.

CO,,,CI p,-..,, ECreplam poasiblc dtfcetlve * cylinder ifiI. 4-SSJ
w.P2. Cht~klor .hrt,kc.. rcrack,~m M.r.d.m.#$ haf11hm*d~.*nd~t*~

Hel,,,o f~orc4-131Kd.l Mdell..d ngum4-141* Mdcll.d @_-

NOTE: TAG ANO DISCONNECT ELECTRICAL LEAOS AS NECESSARY.

NOTE: FOR REMOVALOF ORIVE BELTS ONLY, LOOSEN NUT (4) ANO SLIOE uASNERMOTORT014AR0
JACKSHAFT. REMOVEOTHERDRIVE BELTS IN A SIMILAR NANNER.

Figure 11. Narrative Logic Tree
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1-
0 Testforcontinuitybetweencontactb on

2W106-P5 and contsct U on 2w106.P4
with RESETswitch p~esseo:
titdier & . Connectblack test pr~b~ (1)

to conmct h on P5 (2),
● Connectred test mobe (3)
to contact U on P4 (4},

Soldier B: . Press RESETswitch (5).

Doesmultimetershowcontinuity?

T

.—.

“1..-
AP

,.
(3

- ‘ara1114 ~i 5
● Replace driver’sinstrumentpanel.
c Refer10TM 9.2350.255.20.1.3.4,

● Verifythatproblemis solved.
! \:

Fromblock10 ‘\&

v’

-———.

17
● SetVEHICLEMASTERPOWERswitch(6)
toOFF.

● Disconnect2W106.P1fromJ12anhull
<“’ J ~ .&

Qxq @ / 0. &wsnetworksbox,
● Seefigure16.271.

● C.mnectbreakoutboxto TJI onhull
networksbox,

I b DisconnectAOAPTERNO. 2-Pi {7)
from TJ1 (6) on driver’s instrument
oanel (9). I

b Connect“AOAPTERNO. 2-Pi (7) 10
TJ1 (10) m hullnetworksbox(11}. I

Y

6

#

.

‘).Figure 16. Branch Format for Troublesttooting
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.- TABLE 17-2,9, ELEVATION LEADANGLE- ROUTINE9 (FIG. 17-2A)
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VIEH D - ELEVATKNANDTI~-OF-FL16~ +

COMPUTERJl
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LEFT SIDE
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L J
Branch and Flow-Fault Isolation Techniques
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Section 9
MULTIPLE CONFIGURATION

COVERAGE
Page Page

Overview .. . . . . . . . . . . . . . . . . . . . . . . . . . . ..1 Objectives and Principle . . . . . . . . . . . . 1
Methods and Requirements . . . . . . . . . . . 1 Requirements . . . . . . . . . . . . . . . . . . . . . ..]

-
r;, , ,. .,. ..,,

.,. . ...,.:{. ,.

Multiple configuration coverage concerns covering more than one configuration of a system,
equipment, unit, assembly, or part in the same manual.

ISETHOOS ANO REQUIREMENTS .. ..

Objectives and” Principles

Effective coverage of multiple configurations in a manual will have tha following results:
‘a

a, Showing the reader the differences betw~n configurations in an aasily understood
manner.

(“”’ b. Reducing bulk required for separate coverage when configuration differences are smafl.

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

d. Material arranged so that all information doesn’t have to be completely read to determine
instructions fo( individual models.

Requirements, ,

More than one configuration of a system equipment, unit, asaambly, 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 information that
applies to other configurations.

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

a. Show differences in configuration throughout the baaic publication at the point where the
differences occur.

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

(. 9/1
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(1) Many configuration exist.

(2) Differences are minor or localized in a few parts of the manual. (Difference’ data
sheets are difficult to use because of tha cross-referencing involved end are not
suitable to cover multiple changes scatterad throughout a manual.)

(3) Any one user will encounter only a few of the many configurations.

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

c. Cite models or types to show configuration differences wherever possible rather than
part numbers or aerial numbers. Use part numbers if the differences exiet intheeame
model or type of equipment. Use serial numbers only where the differences cannot be
clearly stated otherwise. ,. .. ,.. ,

Examples:

Seria/ No. 1 thru 41: . .

Remove 3 bushings and 3 screws.

Serial No. 42 and up:

Remove 3 plastic-coated screws.

d. Explain in the introduction or f!xeword that the manual applies to all configurations of the
equipment and differences between configurations will be indicated where necessary
throughout the manual. Explain which models may be treated aa a single configuration.

e. Where clarity will be improved, establish a Shvt easily =membemd abbreviation or
symbol for eacli configuration covered. Explain the method used in the introduction or
foreword.

Examples of Configuration Symbols

Configuration
Model Reference

Liquid Cooler LC-908 8

Liquid Cooler LC-909 9

or

Portable Shelter SV-17A A

.-l

3

Portable Shelter SV-17B B

9/2

Downloaded from http://www.everyspec.com



.
MIL.HDBK-63038-lA (TM)

Section 10
MULTIPLE EXPERIENCE
LEVEL COVERAGE

Page Page
Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Objectives and Principles.. .’. . . . . . . . . Y
Methoda and Requirements . 1 Requirements . . . . . . . . . . . . . . . . . . . . . . . 1

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

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

( . , METHOOSANDREQUIREMENTS
\.. Objectives and Principles
;,

Any manual developed for multiple experience level users should meet the following basic
criteria:

a. High level of detail for novice.

b. Critical information for experienced operetor or technician

c. Information easy to use by the above experience levels.

Highlighting important information enables the experienced user to 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

““(” Underlining is the least expensive and easiest method to produce and is re”comm.endedfo!
‘most highlighting situations.

10/1 (10/2 Blank)
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HOW=TO=USE-THIS=MANUAL
INFORMATION.,..

Page ‘ ‘“ “ Page
Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1 Requirements . . . . . . . . . . . . . . . . . . . . 1
Methods and Requirements . . . . . . 1 Uaage statement . . . . . . . . . . . . . . 1
Objectives and Principles 1 “Manual overview . . . . . . . . . . . . . . . . . ..1

~

How-to-Use-this-Manual Information describes the manual content, format. features, use. and
value to its user. ,.

METHODS ANO REQiJlllEMENTS I

.. .

Objectives and Prirrcip/es

The manual should contain information which:

a. Tells the user what he or she must know to uee the manual affectively and to operate of
maintain the equipment effectively.

b. Explains any unusual aspects of the manual. “’

c. Givea practice using the manual to solve real problems.

d. “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 complex manuals, it may be preferable to have this information at the
beginning of each major division.

The how-to-use information includes:

● Usage Sfarement

“You must familiarize yourself with the entire maintenance procedures before beginning the
maintenance taak.’”

● Marrua/ Overview

(1) Provides a general description of entire manual.

(2) Clearly and. concisely explains imponant features of the manual contents and

11/1
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organization, stressing any unusual or unique features.

(3) ,3escribes any special or unusual features; this description to include short, interesting,
‘“real-life” examples that make use of the feature(s) and enable the uaarto pre&lce using
it while reading the exampla.

( 4 ) May include practice problems, where the inclusion of such problems combined with (3)
above more effectively covers the unique features of the manual.

PROBLEM

As a maintenance technician, you are responsible ‘for maintaining and repairing
equipment. During training they told you the surest andquickeaf waytofix your truck was
by using your manual, so you grab your’ manual.

1~ HOW do you start?
Tur,l to the cover of your manual.
On the right aide you will find a listing for “TROUBLESHOOTING Symptom index.” It
tells you togotopaga3-105. (To find that section quickly, open the manual by Ueing
the black tab on the side of the manual that lines up with the “TROUBLESHOOTING
SYMPTOM INDEX” listing)

2, 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 etart.”
Next to the aymptorn is the page number of the troubleshooting procedure that will
help you solve your problem. This procedure is on.page 3-122.

3. How do you datarmina whaf is causing your problem?
Turn to paga 3-122.
You find there the troubleshooting procedura you need. The procedure has columns
with haadinga: “Step,” “Action,” “indication, “ “Rerparks.” Starting at etep 1, read the
procedure horizontally acroas tha page. Each step tails you what to do (!’Action”
column) and what to look for (“lndica~on” column) at that time. The “Remarke”
column has answars or explanationa to some of tha the questions you mey have in
your mind aa you are following the instructions. Lat’s aasume 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 iathe maintenance procedure for raplacing the air filter elemant. This procedura
ia arranged the same way as the troubleshooting procedure. Start at step 1, read
horizontal y acroas, and perform the action in each step. When you have finished the
last stap, you will have replaced the air finer element. Now you are ready to go.

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

11/2
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Section 12

MIL-HDBK-630W1A (TM)

JOB/SKILL ENHANCEMENT
MATERIALS

.:

Page Page
Overview . . . . . . . . . . . . .. . . . . . . . . . . . . . ...1 ,. Methods and Requirements (cent)
Methods and Requirements . . . . . . . . ...’. 1

{
Requirements (cent)

Objectives and Principles 1 Ovewiews (Complicated Tasks) . . . ...2
Requirements . . . . . . . . . . . . . . . . . .. . . . ..1 Procedures . . . ... . . . . . . . . . . . ... . . . . ...2

Jobm.k~lI enh~ncement materials Increase the user’s ‘understanding of the job and the
equipment. The procedures in a manual cannot posaiblj 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
include:

a. Overviews . . . . . . . . . . . . . . .

b. Procedures . . . . . . . . . . . . . . . . . . . . . . . .

situations.. Joblskill enhancement materials

For ioblskill reinforcement of
COmPl icated tasks or information

For joblakill upgrading beyond present
job

,.. . .,-,

Objectives and Principles

Job/skill enhancement materials should have the following characteristics:

a. Introduced subtly so as not to interfere with using the ‘manu”ai to p&form regular job.

b. Presented so as to motivate the technician to use it to do a better job.

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

d. Packaged so as to add minimum bulk to the manual.

e. Formatted so aa to easily determine whether information is for thenoviceorexperienced
user.

Requirements

Overviews (Comp/icafed tasks). Job&.kill reinforcement should be provided only for
complicated tasks or iriformation 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 taak or

1 2 / 1
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information. Where the material to be reinforced is lengthy, the overview information should be
interspersed throughout the material. Overv@w information should not have paragraph
numbers.

Overviews present the material that Will 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 uae of the material.

Overviaw of Ammunition Chapter

This chapter has some very important information that you need to know about the
organizational maintenance requirements of ammunition tor the TOW ayatem. Thts
information includes:

a. Identification of TOW encaaed missiles.

b. Normal care of the encased rniaeiles.

c. Visual inspection of the encased missiles.

d. Missile color coding data.

e. Shipment and handling data.

Procedures. The best time for the technician to improve hia 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 underatafld the job better.

● Motivate the user to do a better job - - most people have a naturel desire to learn and
progreaa.

● Enable the user to gain general technical knowledge which can betranaferred toaaimilar job
or other equipment,

● Enable the user to progre?s beyond the “robot” level in cases where fully proceduralized
maintenance information is used to do the job.

Skill upgrading materials shall “beused only in cases where obvious skill upgrading benefits
will accrue -- not aa filler material with every trivial procedure or step. Skill upgrading materials
are patilcularly useful for procedures which are unusual or unique. ~

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

c

b. General techrrica/ principles. This shall be a brief functional description, written in
general terms, giving task related technical principles. Such data increaaee user
knowledge of the type equipment being repaired and enables transfer of this information
to similar equipment. An illustration or!unctional diagram maybe included if it will aid in
the explanation

,

,

Task description. This shall be a brief description of how the general technical fWinCip@
relate to the specific task to be accomplished. This also gives the technician an OVerVleW
o“f the procedure by explairiing the purpose of each major group cf s:eps’thal 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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WARNINGS/CAUTIONS/NOTES
Page Page

Overview ... . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Methods and Requirements (cent)
De finitions . . . . . . . . ... . ... . . . . . . . . . . ...1 Placement Requirements... . . . . . . . . . . . 4
Methods and. Raquirernents . . . . . . . . . . ...2 Format Requirements . . . . . . . . . . . . . . . . “’5
Objectives and Principles . . . . . . . 2 Pictorial Symbology
General Contant Requirements. . . . . . 2 Requirements . . . . . . . . . . . . . . . . . . . . . . . 6
Radiation and Laser Warning Matrix , . . . . . . . . . . . ... . . . . . . . ...7
Warnings . . . . . . . . . ... . . . . . . . . . . . . . . . . . 3
Warning Topics for
Atrcraff Manuals . ..~. . . . . . . . . . . . . . . 3

n:

WARNINGS, CAUTIONS, and NOTES are means of attracting’attentionto essential or critical
information in a manual. The types of information included under each are outlined below.

Oefinitiorrs

WARNING

Conditions, practicas, or procedures which must be observed to avoid:

a. Personal injury

b. Loss of life

CAUTION

Conditions, practices, or procedures which must be obsemed to avoid:

a. Damage to equipment

b. Destruction of equipment

c. Longterm health hazard

NOTE

Essential information of special:

a. Importance

b. Interest

C. Aid In job performance wh;~h . .

13/1
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)
(1) Should be remembered

(2) Will facilitate decision

(3) Would otherwise ba difficult to find

(4) Would otherwise be difficult to incorporate

I METHOOS ANO REQUIREMENTS 1

Objectives and Principles

The technical manual user’s attention must be attracted to practices. procedures. and
cond~tiona which could lead to injury or equipment damage. In addition to safety
considerations, the manual should highlight essential information of special Jntareet or
importance which will aid in, or simplify job performance. Critical safety information or
information to be highlighted should:

a.

b,

c.

d

e.

f

Be located with the material to which it applies.

Stand out on a paga full of other material.

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

Be apparent to the uaar no matter what method is used to accasa information and enter
the manual.

Contain all necessary information,

Be easy to reed and understand.

The text of WARNINGS and CAUTIONS should contain the following information, ordinarily
in the order indicated:

a. The specific nature of the hazard

.3

*

b. The steps to be taken to avoid or minimize the hazard

c. Tha location or source of the hazard

I d. The conaequencas of failing to heed the warning or caution

I e. Corrective or first-aid actions to be taken if the hazard materializes

~“’” f. Time considerations, when critical

The information should be presented in a few simple words, in a straightforward, non-
exaggerated manner. It should be self-contained: to obtain the above information. the user
must not be referred elsawhere. Howaver. whan the location of a hazard. its consequences,

“>
13J2
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and remedial actions are clearly implied by the type of hazard, or have appeared elsewhereon
the same page. such information may be omitted.

NOTES do not have 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
MI L-M-38784 shall be prepared as reproducible illuatrationsfor printing on the page facing the
inside front cover. ‘The’ radiation and Iaaer symbols shown shall be used. Active chemical
elements present in the equipment shall be listed by chemical symbol (e.g., Co 60, Sr 90),
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.

●

●

Nut/ear radiation warnings. Nuclear 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 shall be included on the diagram. Procedures to be
followed inthe event of breakage of radioactive parts or components shall also be included.

Elactromaorretik radiation warninos. When the eauioment beino covered radiates
electroma&etic waves in frequen~les from 100 ‘megahertz to 100,bOO “megahertz with
power densities above 10 milliwatts per square centimeter, the procuring activity will
furnish the contractor with a warning notice in compliance with AR 40-583. Warnings
specifying the radiating element and indicating that portion of the surrounding area in
which radiation with average power densities above 10mw/cmz will exist shall be included.

Warning topics for’Aircraft Manuals.

For aircraft, manual,s, 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 95-13.)

c. Grounding aircraft.

d. High voltage.

e. Use of fire extinguishers in confined areas (e.g., bromochloromethane, monobromotri-
fluoromethane).

f. Armament,

1313
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9.

h.

i.

L

k.

Ejection seats.

Carbon monoxide.

Toxic fumes or fuels, solvents, etc.

Handling fuel.

Acids or electrolyte (handling, mixing, diluting, etc.).

1. 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, cadtion, or note just before the procedural step to
which it applies is the most logical action. Also, with most itemsof equipment there are general
warnings or cautions that apply to several procedures for tha! item. In this case, It is desirable
to put ail these general warnings and cautions inside the front coveroron a warning page at the
front of the manual and then reference them where they apply

The following rules should be observed:

a. WARNINGS and CAUTIONS should precede and appear on theaemepage as the text
or procedural steps to which they apply.

b. NOTES may precede or follow applicable text depending on the material to be
highlighted.

c. A NOTE should always precede a procedural step to which it applies.

d. WARNINGS, CAUTIOf’JS, and NOTES should not contain procedural steps.

e. When a WARNING, CAUTION, or NOTE consists of two or more paragraphs, the
heading WARNING, CAUTION, NOTE should not be repeated above each paragraph.

f, If it is ever necessary to precede a paragraph by both a WARNING and a NOTE, or a
CAUTION and a NOTE, etc., they should appear in the sequence noted, namely,
WARNINGS, CAUTIONS, NOTES.

g. When several WARNINGS, CAUTIONS, or NOTES appear together, the heading
should appear only orice. They maybe separately identified by the use of “bullets’’(*).

h. General WARNINGS and CAUTIONS should be placed on the inside front cover or a
WARNING page at the front of the manual.

.4

13/4
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Format Reqwremeqfs

The forma! for WARNINGS, CAUTIONS. and NOTES is intended to:

a. Attract the user’s attention

b Visibly differentiate it from any other text

c. Enable critical Information to be obtained quickly

Two general formal conditions can exist: where the material 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
informatmn m bold capital letters or capital letters.

Color may be used as an attention-getting dewce When authorized:

When only WARNINGS and CAUTIONS appear together on a page they should be ordered
from the most to the least 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 ‘danger may come from several sources or may require more than one

remedial action, the danger may be referred to once in bold 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 alternative. See

,

following example,

WARNING

CAUSTIC CHEMICALS IN NICAD BAITERIES

● Use rubber gloves, goggles and apron to avoid severe bums.

● If chemicals get on your akin, clothes, or equipment, wash immediately
with water.

. If chemicals get in your eyea, waah them with plenty of water and get
medical help immediately.

——. —
When space permits, the type size may be larger than normal to make the material easier to
read. The following illustrations show how format and typography may be used to emphasize
crilicai ir,formation when WARNINGS are separated from the text.

13/5
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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 easier to
read and rememba~ sentences need not be complete, providing the meaning is clear,

Pictoria/ Symbo/ogy Requirements

Any one aet of the following may be used.

a. non
==

b. NOTE CAUTION WAltNING

c. NOTE
------
CAUTION------

To draw attention to the WARNINGS, CAUTIONS, and NOTES certain symbols maybe
employed to identity specific situations when authorized.

Radiation hazard &&&
=

‘aserligh’hazard+%-= 12w5_.1
The following specific WARNING aymbola are optional:

‘Iectrica’hazard/ l=q
Gaa and respiratory
hazards

@ [-l

Heat Jilll -1

For CAUTIONS, the following general symbol ia optional:

.%

-J

*

.
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Section 14
MEASUREMENTS AND

TOLERANCES

Page Page
Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Objectives and Principles. ., . . 1
Methods and Requirements . . . 1 Requirements . . . . . . . . . . . . . . . . . 1

EiiiiEc
This section concerns the representation of numerical values and tolerance in technical””
manuals. Considerations include:

a. Units e.

b. Numerical values; or tolerance f:

c. Torque 9.

d. Temperature values h.

Units of measurement. time. and quantitv

Decimal numbers

Numerical ranges

Waveform date

METHOOSANOREQUIREMENTSI

Objectives and Principles

Measurement and tolerance data in a technical manual should meet the following criteria: m

a.

b.

c.

d.

Numerical values, expressed in easily understood. unambiguous manner.

All waveform illustrations reflect actual oscilloscope display with all data required for
equipment setup.

Tolerance values given in terms of normal uae or wear Iimita rather than original
manufacturer’s values (if these values differ).

Measurements and tolerances must be expressed in vaiues that can be measured with
equipment authorized at the maintenarice level(s) covered by the manual.

Requirements

1. Use the same units as, written on the equipment.

If no units are wrilfen on the eauipment, use U S units first. followed by metric, values in
parent heses.

14/1
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2. For numerical data, all values of measurement should have tolerances given in the form of
a range of values. Thus: 128 (125 to 129), where 128 ie the desired value; or 12510129,
where there is no desired value,

All numerical values should be given to the number of dacimal 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 to 29) vdc
upper (+) and lower 0.10 (0.09 to 0.11) in.
(-) values

3. For torque measurement, use values 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 equivalent measurement should appear
in parentheses. following U.S. Customary (e.g., 20 foot pounds (27 N.m)). When metric
wrenches are primarily used, the U.S. Customary equivalent 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:

Torque wrenches are normally marked with a measurement term (FT LB, POUND
INCHES, etc.). The term(s) used within this manual are (insert 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 parenthetically.
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, clarify it in
this same manner.

70° F (21.1” C) 5 0 ” c (122” F)
. . .

459.6” Rankine (32” F) or 459.6” R (32” F)

5. Usually expreaa units of measurement, time, and quantity in numerals ragardleea of
magnitude.

EXAMPLES

..1

.

Age: 6 years old; of 41 years’ duration

Time.’ 0025 hours; 15 April 196025 hours later

Decimals: 0.25 inch; 1.25 inches

1412

Downloaded from http://www.everyspec.com



(\

MIL-HDBK=63036-lA (TM)

Degrees: 35 degrees of elevation, 5°C (41° F)

. . .

Measurements: 1-1 /2 miles (1’% miles if typeSeI), 2500 feet, 1 ‘ohm, 0.5 ampere

. . .

Money: $3.65, S0.65

. . .

Unit modifiers: 5-day week, 5-percent increase, l-ohm resistor

6.

7,

8.

Use a zero before the decimal point for any decimal number leas 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, spell out
“thru. ”

EXAMPLES.

1-4 feet, pages 264-381, the 1950-1960 period.

To show waveform data. use a photograph or IinecIrawing of the waveform taken frOm the
oscilloscope measurement. Make sure all the equipment conditions necessary to obtain
the waveform are clearly stated.

14/3 (14/4 Blank)
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ILLUSTRATION ~VELOPMENT
Page Page

Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Board Art (cent)
MtMhods and Requirements .“.. 1 Art Work Stnadarda . . . . . . . . . . . . . ...2
Ohjectins and Principles 1 Paate-Up . . . . . . . . . . . . . . . . . . . . . . ..lO
Requirements . . . . . . . .. . . . . . . . . . . . . 1 Camera-Ftesdy Copy . . . . . . . . . . . . . . . ..l8
Board Art . . . . . . . . . . ... . . . . . . . . . . . . . . 2 Introduction . . . . . . . . . . . . . . . . . . . . ..18
Irrtroduction . . . . . . . . .{. . . . . . . . . . . . . 2 Preparing Camera-Ready Pagea . . ...19

E!EEc’
Ill Jstration development is an extremely broad subject which includes many topics This
section deals only with the qeneral asPects of illustration development i? technical manuals -

Illustration topics covered separately in their own sections are

a.

b.

c.

d.

Color

Locator Illustrations

Schemstic and Functional Diagrams

Wiring Interconnection Data

I METHOOSANDREQUIREMENTS
Objectives and Principles

Style and techniques should be of a quality which wi!l produce illustrations that clearly.
adequately, and economically portray the information to be illustrated. Illustrative material m
should be used to: ‘

a

b

c

d.

e.

Describe sn ,tem or idea when this can be done more efficiently and effectively by graDhic
methods.

Clarlfy text

Supplement tntormatlon which IS diff,cult to describe by text alone.

Call attention to detabls.

Furnish graphic identification of parts and epecial tools for critical applications.

(‘“
lieautrements

The followtng genersl ,nslructtons apply to ,Iluslratlons

15/1
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a.

b.

c.

d.

“e.

f,

In each case, use the minimum number of illustrations essential.

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 Illustrations.)

Minimize use of full-page illustrations that must be placed horizontally on a page
particularly if associated text appeara on the facing page. If a figure number is re-
quired, place it in the same viewing position as the art.

Subordinate or delete extraneous or unnecessary details which maY be a source of
confusion. Highlight the item of interest. Some techniques for clarity are:

(1) Presenting effective angle of view.
(2) Using varying line weights.
(3) Avoiding excessive shading.

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 requirement and provide information in a clear, easily used format.
Border, title blocks, manufacturer’s notes, and irrelevant material should be
removed in most cases.

Ensure that lettering on illustrations is not reduced to the point where it cannot be
easily read.

introduction

When preparing board arl to accompany manuscript copy, the illustrator prepares mounts
and crops the illustrations. Illustration 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.

3.,
‘15/2
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Lme Drawings

,(.

The above Inking Illustrates the quality of line drawing required It has been reduced by Onp
third

Pencil is not acceptable for Iinedrawings. Youcanuse pencil ondraftingfilm (which Iookslike
ink when copied) Only if you furnish a sharp stat or a photo copy of the drawing. Any broken
lines MUSt then be relined with ink.

(

on the above mkmg’. notice that the screw, threads are spaced further apart than normal. lf ye,,
ink threads as close as they really are, the ink w!II run together when the drawing is reduced

1513
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Line Weights

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 weighta will approximate 00 pen for highlight and a No. 2 pen for heavy
line

@

I
.

kI ~ect will hove a heavy
wtline and a thin highlight
line.

O=.=,.” .,
A rwnded edge ~1 I be shown
with a broken line or I ines same
weight as the highlight line.

@

outline
line

breaks

When a form is in front of another
form, it should be outlined. This
isn’t mondotory, but it does help
clarify the illustration.

-Shim (si ngle line weight)

@@-

Washer

A cylinder wil I have an extm h;avy
shadow line on the bottom. Holes
will have a shadow line an tap.

[::~rsg will be a straight cross
.

c1
Far shadow purposes, the light
swrce is ccmsiderad to be the
upper left.

—-— . . %nal I

Welding presentation wil I vary

according to the size of drawing.

. .

.-)

““
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e

.. .

I WRONG: This line dmwing is presented as on example of what not tO dO. I

I i,
“=+. :

K
\’

“ JKLill,Dm’t use&etchy lines for shodow.
Dcm’t use.sketchy lines, mriod.

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.

15/5

Downloaded from http://www.everyspec.com



M IL.HDBK-63036.lA (TM) -

Lead Lines

Use lead lines to make clear to the user how the item was disassembled, and how it goes back
together. Lead lines aren’t required when it’sobvious where the exploded part belongs, but the
drawing must be clear to the user. Use lead lines co![ectly:

..q 42 .;~-’.
LEAD LINE STYLES: -

< Preferred

\ b“

o

/‘> ~-”
\ -/

WRONG
‘?

r -- ‘A~ceptable
RIGHT

S;arp covmrs alwmys

Viewing Angle

If a major item is being disassembled with a series of exploded views, the project Ieadershould
insure that all (or as many as possible) of the illustrations are shown from the same angle:

Figure 1. Right Keor View

oQ*
Figure 2. Left Front View

WRONG: Viewing angle has been
reversed from figure 1.

J
Figure 1. Right Rear View

e Q
Figure 2. Right Rear View

RIGHT: Viewing angle is tha sams in
both figure 1 and figure 2.

Exploded views, often shown in perspective, are drawn either from photographic setups or
from blue prints. Perspective comes naturally when tracing a photo, but must be drawn in, if
desired, when working from blue prints.

15/6
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Photographic Set-ups

The illustrator should t~ 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, it is not necessary to lay out the parts in
exactly the right order. Keep the angle correct and rearrange when making the pencil layout.
See below:

Phatogmphic set-up with parts app’mximately located

J5/7
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Drawing From B/ue Prints

To achieve some degree of uniformity in exploded view illustrations done from blue prints,
three layout guides are provided below and on the next page.
PERSPECTIVE

30 Tem Iote
falmost uII length

37”

——— —-- ——- — ——— — ~_h_–––– –____
orizontol I ine is for reference only

- - 7%7 1 $ 4 ’ -The guide can be flipped over:

The maim Ii”e of items should be on the 15° angle:

-*--*

\ ’ ‘ /
,cJ

25° 30”

\
\’
\

@ *W
Items on the 37- angle :
will b<

\ ..0 --h

l“x-templote

~ ~~ltem*; 15: .“s3!.md cm vertical are draw”
w drawn to only approximately ‘“ to their actual length

3/4 of mew acwa! Iengm

15/8
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AXONOMETRIC
\ 37” angle Mangle

>f ~

/ 30° \
30° ellipse

r
PW&l

\

\

30< :,

‘\

- x::”>‘L.
Items on the 37? angle
:~1,1b,e,~wn to o,n!yapproximore, y. . \- %and on verticle ore

~>-
Parallel lines

I

..-, / ~>. Ite.$ .n 15° a.gle
a/+ 0! mefiractual length

\

drown to, their
actual length

ISOMETRIC
30°angle

r
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3.,
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.

All artwork must be mounted. Three suggested standard board sizes are: 9 x 13 in., 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 (unless foldout pages are involved).
Mounting board must beat least 14-ply, When mounting an illustration, allow at least 1-1/2 in.
margin for crop marka.

Illustrations should beeitherdry mounted or rubber cemented. Dry mounting is preferable and
is mandatory for retouchings. There is a remountable mounting tissue available which is
excellent. There is one exception to this rule: if an inking iidone on flat, unwrinkled paper, it
may be taped to the mounting board.

Pasteup Standards

The pasteup of callouta 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.

Cal louts and arrows must be cut neatly, as the outline of the cal lout will appear on the final
copy. Allow 1/16 in. white margin around type. All typed callouts must ba sprayed with a fix-
ative to prevent smearing. Callouts shall be neatly arranged and straight.

5
5

4

b

4

3

23

\&

k

\ ~b

2 Q

1 1

\(j) d)

o

ACCEPTABLE

Q
PREFERRED

Q

“3,..

.&

3
15/10

l.”

Downloaded from http://www.everyspec.com



. . .-

MIL-HDBK-!33038-lA (TM)

‘(
Callouts 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 unavoidable. Do not cross arrows, Arrows should not
cross any part which is called out. Avoid arrows that are too short or too long,

WRONG I RIGHT

ELEVATION I KNOBt=
ELEVATION

KNOB =

ELEVATION
-KNOB

“a

KNOB ~
ELEVATION ~~fiV&TION

Not good; but acceptable

ELEVATION
Kt.JOB

\

ELEVATION KNOB EL~NA:~ON ELEVATION KNOB

/ \ /

VALVE ‘ VALVE // KNOB

The arrowmustnot touchthe caltout:

2{ ~ 22H

Goodpasteupjust touchestheobiect:

((
15/11

Downloaded from http://www.everyspec.com



M IL.HDBK.63038-lA (TM) -

When alining numbers with each other, don’t overdo it. The example below Ieftdemonstratesa
misplaced effort at good pasteup layout. Keeping the numbers even requires arrows much too
long. The example below right demonstrates good paateup layout.

10 6 20

Lti$ \q

\

10

\. .
.

B“
6

k

@

/
/ p
/ 0 /

0
&

0, . 0,
/ .

, 0/ /
/. /. \ 0/

/

~

\

8

/
/ / \

/ ‘. /
/

-.
/

. \ .
,. . // .

●

r

●

T

9

~. J ,

1 9 .-- a~”
r- .~

.,-, ,.

.1

WRONG Klunl

Illustrations may have an identifying number on the the illustration, if desired by the procuring
activity. Theee 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.

3
15/12
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Cropping and S~zing

Cropping and sizing is that part of the paate-up operation which marka up the board art for the
printer. The drawing below showa what ia required on each board:

Identifying no. Neatly lettered abOut 1/2°’ high

+
(black felt tip pen preferred)

/x= *&//
Protective cover

~--- ---
Tissue flap

TM no. atsd fig no.
(printed with black
pencil) also page no.

~ ‘ ““
Identifying

if known.

Cr0Pm~~~~~”dfi9”o m‘*,,, .*,,,,
Size of illustration in TM (always in picas)

(printed with black
pencil) also page no.
if known.

COVERS

All board art shall be protected by an innar
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.

(“”
... . ... ___ ._ ..... “_

15/13
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Crop Mark&

Illustrations are to be ,cropped and sized in pencil (not ink or grease pencil). The crop marks
will Wail about ‘A in. from the edge of drawing and be about% to ‘Ain. long. How an illustration
is cropped depends on whether it’s a halftone or line.

Cropping Halftones

Hail Iones must be cropped on all four corners as illustrated below. Crop marks will be about K’
in. out from edge of retouching. If a retouching extends beyond crop marks, allow about %to %
in. bleed. This bleed area must be retouched like the rest of the photo.

!

!--+-- --—---- .42 W
--l

15/14
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c.
Duplicate Artwork

An artboard which consists of a photographic copy print of an original illustration is celled a
duplicate. This is treated just as if it were an original. The only difference m croPPin9 i8 that
halftones cannot be cropped a half mch m to allow for bleed. but must be cropped on the
extreme edge: ;

Even though duplicates are already reduced tothefmal print size. do not write as mforthes(ze
Always write the size in p!cas.

s..
.

Croppurg Lme Drawings

i \\ /

‘ J!ll’

rr \l noNl MOUNTING

I

o~j-t ----------- u------ -_____--Mvl-’

Line drawings are cropped even with the extreme edge of the drawing. They need onlybe
cropped on the bottom or right side, wmchever dimension is critical.

15/15
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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. type to 9 pt., you can uae 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 eiplain when and how to crop
artwork on the side. The hand written dimensions are the size of the original. The typed
dimensions (in picas) are the reduced sizes.

..T
134
,..

L—

. . .

FuLL PAGE VERTICAL (FW)
Full heigh! end page width w prcpr,im
con be croppscm width or height.

5 M 5 ;..

I I I

: ~ ‘“ ~t ‘

. .. ~____-,
I I
r _____ 1

1

k.----;

I

L----;—

I
1,9,

! w.

n

T.,

Le$>tLA.-
13)~ :Jl

l_20 ,ko,+ K20 ,,..s+ , 1.

slNGLE COLUMN
Crop cmwidth up to 13-1/2 in. h;gh. ~
CroposFW il height i, more ;.
cwcm.r,i.n to width.’

“.4 r-
— 10.?. ,?. -

-.,

‘uLL PAGE VERTICAL (FPv)
:rop m height when width is Ies tk
mge width.

i- ---- ---- _-+
i’ i----- -------- 1

- r --------- .-lI

I
1

-r -----------i

El7..
~— 42 pk., -+

HALF PAGE VE$YICAL (HW)
Crop Ml poge w,d,h on rhe width up
,. FFV ,;., .

15/16

Downloaded from http://www.everyspec.com



MIL-HDBK-83038.lA (TM)

T

,1.
~- 42pi..s—{

. . . . . . .-..!---- . ,, .-..
&

‘-E==2-
‘Kci

~ npi..~
I——-. - $----- --- -1
L ----------- --- J

I

FuLL PAGE HORIZONTAL
Crop width when height is 1= then 10-1/8 i..
t.uI width i, 13-1/2 in.

L4!i
FuLL PAGE HORIZONTAL
@ horizmtol (54 pied whm dimensims.* ●xod
Ii.it cf aim.

T

JI

FuLL PAGE HOWZONTAL
Crop heish, when widfh h I.= #m. 13-1/2 in.
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An acceptable alternative to the slzlng requirements just given would be to have boards pre-
Iayed out:

BOARD LIGHT BLUE LINE :
(COULD BE pRINTED)

‘--

\If page is Iayed out
for 1/3 reduction,
dimensions w;II be
as shown

3 1/2”

~
10 1/2”

BLACK P~NCIL

-.

J.

III ustmtion centered on page
does not hov~ to fi I I poge

,4

,{.

II II
1

~42 ,L%5.-i=b+
\F’ercent of origimal size written

in corner as aid to printer

You would center the illustration On the board. even ,f d Isn’t big enough to touch the edges
This method has several advantages: lt makes Cropping eas!er. Since every board will take the
same reductlonp ercentage. all cal louts will be the same size when printed. It will aavetime for
the prtinter because the plate maker WIII not have to measure and then adjust his camera for
each illustration

The disadvantages to th!s method are that most illustrations WIII not fill thepageand that extra
large inkings would have to be Copied and reduced (before paate-up) to fit the pre-layed out
area

one third reduction is’best for books with exploded views, e.g, parts manuals. A 200/0or 250,,
reduction may be best for operator manuals. which would have small illustrations. Whichever
Orlgmal art size you choose. keep i! the! same for the whole manual.

CAMERA-READYCOPY

Introduction

Camera-ready copy consists of manual pages sent to the prhter requiring no typesetting or
Iavout work on the part of the printer

15/18
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The text may be typeset or typed on an office cold-type composing machine. An ordinav
typewriter is not acceptable. Text or legend in an illustration do not have to be right hand
justified.

Remove handle retainer (9) frain each of 10 Move •.~mctnr OWayI* obturatornut
w turnbuck1es and extend turnbuckle (18), cupportfirina nmchonisrnblock (20)
handles (10). Turning in a clockwise
di racti on, tighten

7

ondhousina(19) end unscrewcbtumtor
turnbuckles evenly nutwith spamwrwrench (2I ). Smnwo

until all slack Is %-wed frm the travel firing mechmien hawim andblock.
lock chains (5). 7

Right hand iustified / Uit@sfifiod ‘

The size of the page when printed must match the requirements of MIL-~:88784. Text may
be all the way acroas the page or divided into two columns. Type size’’should be n?; 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 eheets. 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 atiff 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.

Whan placing text and illustrations 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 math ines doea not have to match exactl y the t ype st ylea given in MI L-M.38784.
However, type styles must have the approval of the procuring activity.

You must do the following when laying out camera-ready text:

(-

a.

b.

c.

Conserve epace and avoid blank pages.

Begin all chapters on a right hand page. All right hand pages are odd numbered. Two
chapters can appear on the page.

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.

15/19

Downloaded from http://www.everyspec.com



. .

MIL41DBK.63038.lA CM) “:

d. Place the TM number on the same side of the page as the page number.

When 1ayi ng out camera-ready text:

a,

b.

c.

d

Do not divide the last word on a page.

Do not Oivide a paragraph so that the first line appears at the bottom 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 following paragraph at
the top of the next page.

Do not divide a NOTE. WARNING or CAUTION.

Layout of ///ustrations .

Fulftone 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 the correct proportions, will be pasted onto the page where the ilhJStratiOn will,
appear. MI L-M-38784 also allows a screened halftone print (instead of a black square) to be
pasted on a camera-ready page

Line draw!ngs can also be prepared overs~ze. 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 havea print made. If the original line drawing is pasted on an ordinary layout
sheet. the cal louts and arrows could get knocked off before printing. If camera-ready pages are
mounted on boards and covered, the Oriq]nal line drawing can be pasted right on the layout
page.

When placing illustrations on the page, keep the illustrations close totheappropriate text. but
pract!ce good layout principles.

.3
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\

Pege

Overview . . . . . . . . . . . . . . . . . . . . . . . ..~l Methods and Requirements (cent)
Methods and Requirements . . . . . . . . ...1 Requirements (cent)
Objectives and Principles . . . . . ...1... Color Printing Costs . . . . . . . . . . . ...4
Requirements . . . . . . . . . . . . . . . . ...4 Separation of ColorS . . . . . . . . . . . ...5

,, .,
Register Marks . . . . . . . . . . . . . . . ...5

,....

Colar refers to the use of any color other than black (including gray shades, patterns,
white, etc.) for illustrative purpases in a technical manual.

/“ Related section:
.-

Illuatration Development (Section 15)

?.

i METHODSANOREQUIREMENTS

Objectives and Principles

Use color in a technical manual when essential far one or more of the following functions:

a. Highlight important information

b. Complex schematics

‘( c. Complex wiring diagrams

16/1
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Avoid the unnecessary use of color. Wherever possible, use

.,
a. Shsding
b. Cross hatching
c. Patterned Lines

EXAMPLE

Avoiding
Unnecessa~
Use of Color

/
MSNIFOiO

-C”A”-

RETuRNLINES “o

PRESSURE LINEa

COMelNSTiON PRESS or RET. ~-{

FLEXISLE NYORAISJC UNES

LE~

3

M16 SUBSYSTEM

WffiK O+SCONNECT bFILTER ASSY

HYDRAULIC SYSTEM

16f2
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Example of Color-Keyed Functional Flow

PIN LOCK
...

II /

-
-

,..-

\.

I

HYDRAULIC MOTOR

J

SIADILILCK
VALVE ASSEMBLY

+

STABILIZATION SOLENOID VALVE

TER

1! ANTI-BACK LASH CYLIND@

~ RETURN PRESSURE (Blue)
- REGULATED AUXILIARY PRESSURE 10C-150PSl(Bluel
_ PUMP ANO MAIN ACCUMULATOR PRESSURE (Red)
~ OPERATING PRESSURE (Red)
~ DRAIN AND RESERVOIR PRESSURE (Red)
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...
Authorization shall reobtained from thecontracting agency foruseof amlor imprinting.
(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
under the ambient Iight conditionsin which the manual may beuaed.

Select the density of print and background stock so aa to achieve maximum brightness
contraat inthelight environment in which themanual will beused. ln normal daylight,
black print on highly reflactive,,white-matte background gives maximum brightness
contrast.

Use of a second coloi should be restricted to special circumstances where one color, shades,
and tints arenotadaquate,

The second color should be chosan very carefully. By various printing processes an additional
color can be created by overprint ing the onscolor on anothar. If overprinting to create athlrd Is
not being considered, then any color pair would be accaptabla. (That Ssaumaa both are
compatible in the environment in which’they will ba used.) If overprinting Is being conaldarad,
then the following pairs should be avoided becausa they produce a mud-brown colon (The
aeparste colors balowmaybeusedlf ovarprintin~ isnotua@)

a. Red+ Green .
1

b, BIue+ Orange } AVOID!

c. Yellow+ Purple
J

Listed below arethe colors that prirna.~ pairs will produce

a. Blue+ Yellow= Green
1’

b. Yellow + Red = Orange
}

,USE!

c. Rad + Blue = Purple
J“

(Reference MIL-STD-595)”

Color Prirrting Costs. Printing costs are usually determined by the number of separate press
runs on each sheet of papar. This factor is not as important in caaea whare modarn printing
presaas are available which can print two colors in a singla run. Whanevar tha uae of color

.1

.,
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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 difficult
because of excessively close color printing tolerances.

Another cost factor is color separation (see below). When several colors are used, separation
becomes difficult i(and costly).

The black and white (or key) illustration may be prepared on the illustration board or 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 aides, top, and bottom. The register marks on each
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 primaW color used are considered aa one color (e.g., a
two-color printing could consist of black and three shades of red).

.

(
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Section 17
LOCATOR ILLUSTRATIONS

Page Page
Overview . . . . . . . . . . . . . . . . . . . . . . . . . ..1 General Requirements (cent)
Methods and Requirements . . . . . . . . ...1 Successive Locators . . . . . . . . . . . . ...6
‘ General Requirements . . . . . . . . . . . ...1 Parta Locatore . . . . . . . . . . . . . . . . . . . ..8

Showing Relationship of Parts to . Exploded Views . . . . ... . . . . . . . . . . . ...8
Overall Equipment . . . . . . . . . . ...6

t

m.

This section describes how to use illustrations to identify and locate equipment parts.
including ways to cross-reference between ~

a. Illustration

b. Legend, parts lists, text

c. Actual equipment

Emphssis is given to:

‘\,

..<

a. Placing nomenclature snd reference designatora directly on the illustration where
possible instead of’ in a legend.

b. Showing the relationship between tha component parta and overall equipment.

For additional Information see the sections on:

Text Associated with Illustrations (Section 5)

1

2

3

4

(

Procedures (Section 7) ,,..

METHOOSANOREQUIREMENTS

Geceral Requirements
m

Place nomenclature directly on the illustration where possible instead of in a legend

Always show reference designatora directly on the illustration.

Don’t show stock numbers or SMR (source. maintainability, and’recoverability) codes on
illustrations

When space perm,ts. write nomenclature or reference deaignatora directly on items -
otherwise use leader Ilnes Leader lines may be used wtth or without arrowheads and
should be straight rather than dog-legged If possible

17/1
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5.

6.

.-7.

8.

9.

Ordinarily, don’t use grids for parts location — use leader lines.

a. Use grids only to go from parts list-to-illustration-to equipment.

b. Oon’t use grids to go. from equipment-tO-iWstration-to-Parfs list or from illustration
to parts list.

Make type size consistent within each illustration. Use 8-10 point type. (Diagram callouts
may be as small as7 points.) Lowercase Iettersshould be used only if absolutely necessav,
and only if the type size is 10 point.

.4
Use nomenclature and reference designators wherever possible for callouts instead of
index numbers.

Call out no more than 20 items in a 7x9 in. area if nomenclature or reference designators are
used. If index numbers are used, there may be as many as 50 if they meet the criteria in 9 1.

below.

When text is not cued directly to an illustration, index numbers and legends may tr&used.
Illustration complexity, space limitations, and quantity of parts or tex;must be taken into
consideration. When index numbers arid legends or listings are required:

a.

b.

c.

d.

e.

Always place the legend or listing on the same or facing page with the associated
illustration,

Use Arabic numbers for index numbers.

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. Renumberwhen substantial change has to be made, illustration usability
would be impaired, or added costs are not significant.

If an index number is subsequently added to an illustration, use a suffix letter (26 A,26B) if
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 affected.

Assign index numbers clockwise in sequence starting at 11 o’clock

. There should be no more than 5 index number callouts in any given one-square-inchf.
area.

g. All callouts should be outside the boundaries of the parts being called out

10. Orient illustrations to reflect technician’s view during task performance.

1712
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11Control line weights so that the heavieat lines are used for part outlines. Detsilsand callout
lines should be medium weight. Axis lines should be somewhat lighter. Reference parts
(not called out) should by ahown with phantom Iinaa. The lightest lines used should be
0.3mm (O Wn).

Exampla of index numbers and leader lines with mferan~ designator directly on items.

1

‘\

‘\

‘\

,,>

w“’s,

R14 .. .

@

(
.
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Example of Nomenclature Callouts

CONTROLLERUNIT ASSEMBLY
I

CA

LOCK

HER

Nomenclature is preferable to item numbers for use as callouts

Exceptions

1. Index numbers are required by procuring activity.

1714
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If callouts must show sequence, use index numbers instead of nomenclature. (Use
nomenclature snd index numbers together, if necessary.)

Exsmple of locator illustration with procedural atepa ahowing the method generally used to
enlarge and clearly indicate component detail and locate specific component features.

WARNING” LIGHT AND STOPLIGHT SWITCH: ADJUSTMENT

4&an7””.

‘ “1IT A
NARNING LIGHT SWITCH ADJUSTMENT 7-” J
~ Loosen locking nuta (1 ) and T

move parkirig brake handle (2) out
3/8 inch (0.95 cm). \ 7

3 Adjust nutsuntil switch touches arm (3).

,p

/,.. =

Tighten locking nuts.

“~fl”””

STOPLIGHT SWITCH ADJUSTMENT
A Depress b~ake pedal 3/4 inch (19-mm) and lock brakea.

B Loosen socket head screws (4) and turn stoplight actuator (5)
until it touches stoplight switch (6).

C Tighten screws (4).

.-

1715
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The illustration should be placed adjacent to the step to which it appliea. Several adjacent
steps may use the same illustration if all the items can be clearly shown in the illustration and it
is clear which illustrations apply to which steps.

In procedures, illustrations that cannot be made small enough to fit in locator illustration 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.

Showing Re/afionship of Parfs to Overat/ Equipmant.

The following discussion provides the requirements for successive locators used in
procedures only and gives examples of methods used in parts lists.

a. Successive /ocafors - where the reader is led systematically from. the large, overall view
to successively lower level views as shown below:

1

2

3

4

5

Using ‘7/16 in. wrench, unscrew bolt (l).
Remove bolt(1)and clamp (2).

Using 7/16 in. wrench, unscrew bolt (3).
Remove bolt (3) and clamp (4).

Using 7/8 in. wrench, unscrew nut (5) and
@ 2WY plug (6).

till connector (I)mt of bracket.

f4smove rubber washer (8) from connector (7),

.

1
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The successive locator series helps the inexperienced technician pinpoint a pert’s
location withs logical search routing - from general to specific.lhe successive locators
take the user from the most general (and familiar) view of the equipment to the location of
a specific small item.

k
Successive locators are most useful on larger items of equipment such es trucks, combat
vehicles, and aircrsft. Item exploded viewa are neceeearyonly’where further diaf#eembly
is required. .

[

.

(“”..

● Limits anddisadvantages ofsucceesive locators

Require more space
Expensive
Unnecessary information for experienced user

. Conditions of Use. Successive locators are to be used only with procedu,ml eteps when:
.

Reader is not familiar with the location of equipment major components.
Taak is performed infrequently.

The successive locator consists ot

General locator - shows location of item in system ~ solid black ares.
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.
Item exploded view - showa exploded parts on dashed lines to indiceteactual locations.

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 a way to show the physical relationship of parts to the higher
assembly.

. .~

#

,

@ ““

Exploded Views

An exploded view is a line drawing of an assembly (or part of an assembly) that has been
separated into its component parts .

Exploded views are used for

a.

b.

c.

d.

Par’k identification and Iocaticm

Disassembly and reassembly procedure illustrations. ,

Removal and installation procedure illustrations.

Parts locator illustrations.

Exploded views must meet the general requirements for locator illustrations. In addition, they
..-.

must faithfully represent the real orientations of all parts in the actual assembly.
)
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Section 18
SCHEMATICS AND FUNCTIONAL

DIAGRAMS
Paga

Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Definitions . . . ... . . . . . . . . . . . . . . . . . . . . 1
Forma and purpose of schematics
and functionals . . . . . . . . . . . . . . . . . . . . . 1 -

Methods and Requiremanta . . . . . . . . . . . 4
Principles . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
General methods and requirements . . . 6
Specification Requirements . . . . . . . . 6
General Methods . . . . . . . . . . . . . . . . . . . 6
Portraying Signal Flow . . . . . . . . . . . . . . 6
Oetailed methods and requirements ..15
Conventional . . . . . . . . . . . . . . . . . . . . . ... . 15
Schematic . . . . . . . . . . . . . . . . . . . . . . . . ..15
Functional . . . . . . . . . . . . . . . . . . . . . . ...15

Page
Methods and Requirements (cent)
OetiIled methods and
muirements (cent)

‘--picto”rial.” ... . . . . . . . . . . ..l.. ~”~.... . . 22
Cutaway . . . . . . . . . . . . . . . . . . . . . . . . . . 24
.L6gic . . . . . . . . . . . . . . . . . .. . . . . . . . . . 25
Simplified . . . . . . . . . . . . . . . . . . . . . . . . . 27
Partial . . . . . . . . . . . . . . . . . . . . . . . . . . ...28
Indicator . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Teat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Troubleshooting . . ..’ . . . . . . . . . . . . . 34
PoWer distribution . . . . . . . . . . . . . . . . . u
pyramid . . . . . . . . . . . . . . . . . . . . . . . . 36

Iw!E!!!’
LSefirritions

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 fwrctiorre/ component ia separately represent-
ed.

Functional diagram - a modified schematic diagram in which each group of maintenance
significant components that together perform one or more functions ia represented by a single
symbol or block. Tha symbol or block representing the group of components ahowa all input
and output signals. ~

Forms and Purposes of Schematic and Functional Diagrema

This section covars the various forms of schamatic and functional diagrams. Each form differs
in the equipment cov~d, mathod of representation, mannar of g~ouping, or ~leotion or
content. Dapanding on the intendad purposa, schematic and functional diagrams may
combine ona or more of the major features from the varioua forms.

NOTE

(’

In actual practice, schamatic and functional diagrams usually are combina-
tions of one or “more of the below types.

18/1
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I METHODSANOREQUIREMENTSI

Schematic and functional diagrama 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 eaaier to locate, understand, and use.
The material that follows shows how to create properly drawn and organized schematic;
and functional diagrams.

sectiori 18
Action Topic Page No.

1. Determine where diagrams are needed. ———— ———.—

2. Choose proper form (or combination of Forms and 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.

1. Be guided by general principles. Principles 5

1, Follow methods and requirements for General methods
chosen form (or combination) and requirements: 6

Specification
Requirements 6

Generaf Mathosts 6

Portraying Sinai
Flow 1 6

Detailed methods
and requirements: 15

Conventional: 15
Schematic 15
Functional 15
Pictorial 22
Cutaway 24
Logic 25
S,mplif ied 27
Pariial 26
Indicator 28
Test 30
Troubleshooting 34

Power distribution 34
Pyramid . 36

.3
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Principles

Schematic and functional diagrams should conform to the following prinolpl=

a.

b.

c.

d.

Properly Organized Layout

(1) Left-to-right, tOp-tO-bCitfOM Si9naf flOw

(2) Uncluttered, uncrowd~.appearance

(3) Minimum of crossed lines

(4) Sufficient spacing for legibility

Consistent

(1) Standard referencing system for

Associated text
Signal flow
Other diagrams

(2) Standard names for:

(3)

Hardware Controls
Functions Indicators
Signals Switches

Standard graphic ey’rnbols (special eymbols in chart)

Complete detail

(1) Hardware (7) Terminal boarda

(2) Function (8) Pin numbers

(3) Signal identification (9) Signal names

(4) Measurement data (10) Raference designators
(voltages and waveforms)

(5) Explanato~ text (11) Component valuee and tolerencas

(6) Connectors (12) Replaceable components

Pertinent detail

(1) Information not pertinent to purpose of diagram omitted.

(2) Details of nonrepairable and nonreplacaablb components minimized.

18/5
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Genera/ Methods and Requirements

Specification Requirements

Subject Equipment Covered

Abbreviations All

Drafting Practices Mechanical
Electrical and electronic
Fluid power

Engineering Drawings All

Graphic Symbols Electrical and electronic
Mechanical
Digital (Logic)
Fluid power

Reference Designators Electrical and electronic

Unit Symbols All

Specification

MIL-STD-12

ANSI Y14.14
ANSI Y14.15
ANSI Y14.17

MlL-STD-lW), MIL-D-1OOO

ANSI Y32.2
MI L-STD-17-1 and-2
ANSI Y32.14
ANSI Y32.3

ANSI Y32.16

ANSI Y1O.19

General Methods. The drafting practices specifications referenced give useful general
methods. Some important recommendations follow:

a. Layout -- formost diagrams, order aignals andcomponents functionally (for example,
don’t show signals in connection pin nuryberorder, but unfunctional order). Avoid clutter
-- no more than 3 components per square inch or 15 crossed lines per 4 square inches.
Allow’fi in. between parallel lines. Usealeft-to-right functional flow with right-to-leff
feedback.

b. Consistency --use atandard graphic symbols when possible: ifspecialgraphic aymbols
are required, make them visually diatinctivefrom other graphic symboliusad and include
them inapecial symbols chart.

c. Appropriate detail - - include all information required to fulfill intendad purpose of
diagram: be careful not to overcrowd -- when necessary, use text keying methods
,discussed in Text Associated with Illustrations section. Cleirlylabal all inputs and
outputs and place them near edges of diagrams.

d. Inappropriate data --ieaveout data not related topurpose of diagram

Portraying Signs/ Flow

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

w

..

,

,

“3.-

Downloaded from http://www.everyspec.com



.

,.

MIL.HDBK-63038-lA (TM)

1, Signal Connations

Three methods are available to represent signal connections

a. Point-to-Point Method - Shows each signal separately with a continuous line to
rapresent its flow.

J!

a

Point-to-Point Method for Signal Flow

b. Highway ~ethorj .Blands two or more signala together in a single line. This method is
useful in showing the flow of a group of~elated ~ignals,

~

\ t

Highway Method for Signal Flow

I Rulas for Using Highway Method

1. Any number of signals can be blended together.

2. Any signal that haa been blended into the main line will be blandad out at some other
point on the line.

I 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.

1817
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c. Interrupted F/ow Method -- uses special symbols to interrupt signal flow. This method
may be used within a single sheet of a diagram, between sheets of a diagram, or between
diagrams.

(1) W!thin 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.

Rules for Using Oval Connectors

1. Any Nuniber 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 reside the oval.

4 The position of the source and destinatmn connectors will be identified by zone
numbers.

EXAMPLES

DESTINATION SOURCE

ZONE ZW E

)-~\ iF
-AL A

SGMAL 0
A8 4A ,0 M

SIGNAL C

CONNECTOR IDENTIFIER “

3.

.3

Oval Connectors Used to Continue Signals
:,

F7=S7’’A””’:’’’A’”N,— /
03 St4ECT0R=’~~.=

Oval Connectors Used to Continue Signals to More Than One Destination,
3

18/8
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(b) Signal Returns -- -useto continua signal returns within a single sheet of a diagram.

“’”-~y~
Signal Returna Uead to ~ontinue Signal

Rules for Using Signal Returns

1.’ Raturns will have a unique number identifier inside the network.

2. Each return will ba labeled the first time it appears on tha diagram (preferably on the
left adge of diagram).

(c) Breakoff Symbols( ) -- use to continue power forms, clock pulses or other
multi~use minor signals

D)1ET13 *V

.16 v
1s .15 v F

‘~; FP
_—

1

.15 v F

1“

Jo

WA c

L-’ ’ 6_J
CVB

Breakoff Symbols Used to Continue Signals
18/9
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Rules for Using Breakoff Symbols

Each signal will be identified adjaCent to ita breakoff symbols.

The source of signals will be shown at the left edge of diagram.

Only power forms. clock pulses, and other multi-use. minor signala will use the
breakoff symbol technique.

(2) Between Sheets of a Diagram

(a) Boat Symbol - use to continue signals from the right edge of oneaheet to the left
edge of the following sheet within a multi-sheet diagram.

Boat Symbols Used to Continue Signals
Between Adjacent Sheets of a Diagram

Rules for Using Boat Symbols

1. Use for single signals only.

2. Boat symbols will have a unique letter inside the boat.

3. Use to continue signals between adjacent sheets of a diegram only.

‘4

,.

4*

(b) Oval Connector -- use to continue signals from one area of adiagramtoanother.
Application is the same as within a single sheet of a diagram. Identification of
source and deatinafion areas, the following zoning rules are recommended for
multi-sheet diagrams. 4

18/10
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Rules for Zoning Multi-Sheet Diagrams

1. Number vertical zones; letter horizontal zones 1 -
2

3

Limit number of horizontal zones to 10,

Always number zones as below, even if all zones are not used on any sheet.

Sheet 1 Starts with Zone 1
Sheet 2 Starta with Zone 11
Sheet 3 Starte with Zone 21, etc ,

(3) Betweeh Diagrams -- Three techniques are available

(a) Block technique.

‘D
ORlalN—

0,1 DIAGRAM
SGURE 2-15

SIGNAL A pOag.3!

SIGNAL 8
?%%%

- c mA,-_,
lZ@iE lCI

[

(Figure 9-3)

R.oAn REcEwlffi
01A6F3AU
F,GURE 9-3

,m-14 _
IzeNf xl

1--7
lmNE ISAl —

Ire-m _
mNE sly

(Figure 2-15)

aOIS’fR1OUT~NSIGNAL A

SIGWL B

slGIiAL c

r~Elock Technique for Continuing Signals Between Diagrams

1. Include figure name and number.

2. Include connector and pin numbers.

18/1 1
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_.).
(b) Oval Connectors -- insert source

references.

Dssllrwllon
Plelme-*

k.

\
M-

-L m

and destination figure numbers before zone

/

w-% -n

4

-A

2+0 AD

UOrLU t

(Figure 2-4) (Figure 8-3)

Oval Connectors Used to Continue Signals Between Oiagrams

(c) Pyramtd Diagram

FI—

-c

(Diagram 2)

_ 01N3MM _
-us 34 Smrlm A

—n
-m

-L c

1’

(Diagram 1)

#

<.

Pyramid Diagrams Interdiagram 8ignal Continuation

18/12
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Sigr-ra/ Difference

Coded Signal Flow. Various codes are SISO available to indicate signal importance
and type:
a. Line Width -- use wide lines to represent major signals.

,
Line Width Code Used to Indicate Signal Importance

b. Arrowheads -- use special arrowheads to indicate signal types.

[ 1

MIMAW SIGNAL

-AMV 8W4AL

WSD94CX SIGNAL

PwEn

-==+

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 bythewayslgnal
junctions are represented.

Subordinate Junctions Used to Indicate Differences in Signal Importance

Coordinate Junctions Usad to Indicata Equality in Signal Importance

f

.

18/14
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Converrfiona/. The essential characteristic of conventional schematic and functional .
diagrams is that they cover a complete item of hardware--system, subsystem,
assembly, or.subassembly.

a. Schema!ic.

‘Requirements Methods

Show every maintenance significant (1) Directly pick up engineering drawing
functional ,component. wherever possible removing nones-

sential date.

For non-repairable assemblies:
(l). Show all inputs and outputs.
(2) Show enough detail to understand how

inputs’ relate to OutputS.
(a) Show complete details for

simple circuits.
(b) Use symbols for ccmplex circuits.

(2) Show piece part detail only:. when
replacement is suthorizsd at mainte-
nance level covered or when “under-
standing is required for fault isola-
tion.

Functionalize complex aasembliea
which are nonrepairable.

b. Functional.

Requirem&rts Methods

Show complete system or subsystem Functionalize components group sub-
on one sheet (if possible). (Block functions into functions continue until
functional only.) complete system or subsystem can be

shown on one sheet (may be a foldout).

Provide enough details to relate input (1) Use arrowheads to indicate signal
to output signala. flow diraction when necessary.

(2) Specify signal characteriaticeltoler-
antes in pictorial or tabular form.

Account for all maintenance signifi- Make sure the reader can relate the
cant components. ‘ schematic disgram 10 the functional

diagram: block the components on the
schematic to correspond with blocks on
the functional or provide a table relating
components to functional blocks.

18/15
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Show hardware boundaries. Use solid. dashed, or dotted lines: various
weight Iine$ different types of zip color
shades and tints.
(1) Procuring agency approval required
(2) Yellow and grey ahades praferred
(3) Use lightest shades where diagram is.

densast.

*

:. *-

‘.

*-
:. -i ..

,-------
*-

. . . . . . . . .
~
.

I I

Conventional Schematic Example

1

.J

‘t

.

-..

-)

,.

4
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rw-------l

x

u!.:

.

:

L-------------------
J:$;:: *;Q
T 1.-. ,--i
_&— —L —-— —

/ II

-- ‘ --

i
.-

.- ---

—-

.- i’—;———

—

I !_
~

* I . I “ I .

Multi-sheet Functional Schematic - Functions Enclosed in Subordinate Level
(Sheet I of 2)
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Multi-sb*et Functional Schematic - Functions Enclosed in Subordinate Level
(Sheet 2 of 2) J

18j18”

Downloaded from http://www.everyspec.com



.—

,

(

(“

MIL-HDBK-63038-IA (TM)

.-----=
$ Ilzunrl ;
,nlERMO-POO ,
: (A8URMT) ,

L--. -_-J

.1 Duusrlcs mm

i
ANTENN41

+-clt nexlv,lm
Wll ; mm

{’

CLCV ●OSITION I
~----------- --- 1

T STEERING
I a-c SIGNAL
I

c$::iAyzc cL~V,TlON
* s~:LG SECTION

o-c

RaUcz
.wmcltml

Azmurm
+ sTCCRI.C

.: -& c“’”%”
I VOLT&G[ 1*

L ------ -- +--- A
u WITION I Sy o o,;c

nAT?ACK
OIS?LAY

SECTION

Block Functional Example

18/19

Downloaded from http://www.everyspec.com



MIL-HDBK-63038-1 A (TM)

,

Symbolic Functional Example
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r-+Ya”-7
.t

I vALvE%

L- F N uR

P a c & u l a

FUEL TANK

ONAIN

Line Drawing Block Example
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1.
2. Pictorial.

Requirements Methods

Show physical view of components; show Use line drawings (trace from photo-
relative location and size faithfully only grapha when poaaible) or photogrspha.
when doing so aids understanding of (Line drewings ere preferred -- halftone
relavant information. photographs usually do not meet the

requirements for clarity set forth in the
section on Illustration Development.)

NOTE

When necessa~ to portray position’or relative location, other equipment items may I%ahown
in phantom

Identify all maintenance significant func- Use leader lines to identify,components.
tional components,

Shjg;irection Of mechanical action or fluid Uae arrowheads to indicate direction.

Present data from user’s viewpoint. Use only orientations that ere clearly viaibie
to user. 3

Show waveform data pictorially. Use photographa and show all necei.a~
data.

Downloaded from http://www.everyspec.com
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Pictorial Schematic Example

18/23
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3. Cutaway.

Requirements Methods

Use only when necessary to show inter- Use conventional cutaway techniques.
nal functioning or flow,

Identify all fluid flow. USe different zips to potiray different
flows; use color only when approved by
procuring agency.

Iu a bll-nw

= .
r CODE Ia., -.) UA1ORS m ..“m>. .,,..,., .

F,*”,. 2.3-? ,,,P, , . ...,., .,6,..,,= ,,.,,”, (*/,.#, , .,2,

3

.3

Cutaway Schemaiic Example
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“c’
4. Logic.

*

c

Show digital circuitry operation.

Identify power and clock connections,

When necessa~ for clarity, add truth
table or timing diagram.

NOTE

a. Use’graphic symbols from ANSl Y32.14.

b. If logic circuit haa no specified
symbol, identify with rectangle that ia
labeled to show all circuit functions.. ....—.

Provide truth table (aa ahown on exam-
ple) or connect using, breakoff signal.

Integrate into diagram - aee example for
truth table - or reference from diagram -
see Text Associated with Illustrations.

For logic functions, truth table or timing diagram may be shown inside of
block to describe relation of input to output signals.

1

18/25
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Logic Schematic Example
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5. S/mpfi/ied.

Requirements Methods

Identify simplified circuitry (as in exam- Indicate exc!uded or included compo:
pie) andlor simplified functional dwls- nents in diagram title
Ions

r ----.——---- -
—.

!! -

1!

i ~

.,. .

S,mplhed Schemat!c Example
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6. P.srtia/. Show all circuit details completely - reference all d.eetinations of input or output
connections,

I
●12VDC

&mscTos

0s 07
SC

74
hoc

450 Sss Os?scroa WUBCWISW
nay w ?11

*
U4 To4SC

AGC Cbui4

Partial Schematic Example

7. Indicator.

Requirements

Show all inputs and controls
atitvating indicator(s).

involved in

NOTES .

1. B-model signal nomenclature, controls, and indicators ere the same as the A-model.

2. When power is suspected aa faulty refer. to figure 2.17.

3. Wiring configuration differences are indicated by prefix- (a). indicates A-model, (b)
indicatea 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-
lem to the unit level.

!4

.
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Checks andaCJlustmentslF 106a 2272
I Functional dlagramslF 106A2275

Ind#cator Funcllonal Example

-1
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8. Test.

Requirements Methods

Show test stimuli, item (or circuitry) When diagrama exist for item under test,
under test, and test measurement com- a block diagram representation may be
mments. used (aa in example).

—— —— —— —— —. —— —— —— ——

I ?GP&XT TEST I
STIWL1

I

I rwr I

I
STIXW1 SE%asz

CENERATION UEAsrmIJalm

I
L ——— ——— I l–’-____J

nom

In test manuals, the Item Under Test ia emphasized (shown in detail). In test
equipment maintenance manuals, the test aquirsment is emphasized.

18/30
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9. 7ioub/eshoofing. See section on Troubleshooting.

10. Power Distribution.

1

I—.— . ~..

Power Distribution Example (Sheet 1 Of 2)

18/34
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Power Distribution Example (Sheet 2 of 2)

18135

.. .

Downloaded from http://www.everyspec.com



.-
.

MIL-HDBK-63036-1A (TM)

Pyramid. Pyramid diagrams are a se( of interrelated diagrams which conaiat of

a. A maaier block diagram /

b. Detailed block diagrams

c. Schematic diagrams

If the equipment covered is complex, several levels of detailed block diagrame may be
reauired.

Interrelation of Pyramid Diagrams

18/36
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Section 19
WIRINGIINTERCONNECTION

DATA
Page Page

Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1 Requirements . . . . . . . . . . . . . . . . . . . . ...1
Methods and Requirements . . . . . . . . 1 Cable Diagram . . . . . . . . . . . . . . . . . . . . . 1
Objectives and Principles . . . . . . . . . . . . . 1 Wtring Diagram . . . . . . . . . . . . . . . . . . . ..4

~lre~st . . . . . . . . . . . . . . . . . . ... . . . ...’. .“6
Selection Criteria . . . . . . . . . . . . . . . . . 6

!@EEl ,.-.’
Most systems involving electrical or electronic components have some kind of wiring or
cabling between those components. Technical manuale supporting ayetema which have
wiring or cabling should include interconnection information in one or more forma. The
forms available are:

a. Cable diagrams

b. Wiring diagrams

c Wire lists

Other useful information can be found in the following sections:

a. Schematic and Functional Diagrams.

b. Illustration Development

METHOOSANOREQUIREMENTS

Objectives and Principles

All interconnection information should have the following characteristics:

a. Information keyed to appropriate maintenance level. ...:.~~

b. User experience level requirements met

c. Diagrams simple and straightforward

d. Only required data on diagrams

Cab/e Diagram. Cabled iagrams provide all the information necessary to make the electrical

19/1
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connection between assemblies, chaeeie, beya, “units, and ayetems in an eaaily understood
format for

a. Installation
b, Assembly or disassembly
c. Modification
d. Service

Each cable diagram consists of .an illustration and accompanying table. aa ahown in Ihe
adjacent example

The illustration may be either a composite photograph or a“two-dimensional line sketch end
shall be in accordance with the following requirements:

a. Uiew shows all related connectors.
b. Assembly names and jack numbers given exactly as in list.

The table IS essentially a list which meats the fOllCWing requirement

a
b
c

Cable entnea Iiated in numeri~al order or by preferred connection sequence.
Cable origin precedes cable deatinat!on
Cable or!gm and daatination include aasembly name, aesembly jack number, and cable “3
plug number J

If cable routing is of a special nature, it shall be ao noted. For vefy complex systems, where
routing is of great importance, additional diagrams ahowing desired cable locations may be
necaaaery.

Both list and illustration should appear on the same page. If riot feseibla, they ahould be PleCOd
on facing pages.

,For simple equipment a table may not be needed andpibtorial diagram that actually ahowathe
routing may be aubatituted.

19/2 )
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Example of simple cabledlagmm
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Wiring Diagram. Wiring diagrams provide an illustration of signal flow. They may also be used
-d

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 follow these guidelines:

a. Limit each drawing to an individual system to eliminate overly large foldout
illustrations that would be confusing to the user.

,b. Show point-to-point wiring between connectors and terminals.

c. Show continuity of wiring through junction boxes and other equipment to permit
following the wires from their origin to their termination.

& Use terminal, 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 level of maintenance for which the
manual is written.

g. Include a list of components giving the reference designation, nomenclature,
location. and accesa 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.

1. Use a logical. easy to follow technique tO show wire continuation onto other
diagrams.

Alao see ANSI Y14.15,
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Wire List. Wire lists provide wiring data in a tabular format. For usable wiring lists follow
guidelines:

a. Create one table that is in hardware number numerical order.

b. Create another table that is in signal code numerical order.

c. List from wire origin to wire destination

d List terminal, connector, and wire identifiers that appear on the hardware.

e. List onl y the wiring thst is appropriate for the level of maintenance for which the manual is
written.

... ,

Also see Section 18 and ANSI Y14.15.

Se/ectiorr Criteria

Cab/e CJiegrarrr. Provide a cabl ing diagram if the technician must install or remove cables when
performing installation, assembly/disaeaembly, modification or service.

Wiring Diagram. Provide wiring diagrams for madium complexity assemblies in which the
technician must fault isolate and repair wiring. If complete coverage of wiring is included in
schematic, no special wiring diagrams are required.

I

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. )

f

19/6

Downloaded from http://www.everyspec.com



—
..”

MIL.HDBK-63036.lA (TM)

(

c;

Example of Wire List

MM

L&?final

J*-B
Ja-c
Ja-D
m
S1-1
S1-2
S1-e
S1-4
81-6
014
an-l
Ss-1
as-a
Isa-!
es-l
M-*
M-1
et-l
M-a
s-l
S&1
a-a
S-1
p$-,

m-a
m-l
m-1
m-a
Ae-1
se-l
es-s
es-I
m-a
m-a
m-A
81+1
#lD-a
S1O-8
SID-4
Tm
TM-l
Tal-1
TB1-1
ml-t
‘ml-a
TB1-$
TD1-4
TB1-4
Tel-s
TM-5
TB14
Ta14
Tal-?
Ta$-?
TB1-8

—
Wms
m

ml
389

Z
w

x H
%3

U&
55A
568
.378
565

%

%9
$70
W
$70
an
SM
S?l
87s
559
S7S

so

%
ml

x

t14
S75
=5

z
S7S
w
Ssl

gz

ass
*M

WA

?2

am
567
33s
558

—

10

A1’1
A1’1
All
Al?
,139
A 1’/
AM
A17
A17
ASS
Al?
A17
A17
A17
A17
A17
A17
A17
A17
A17
A 17
A17
All
A17
A17
A17
A1’1
A1’J
A17
A 17
A17
A17
A17
A17
A1’1
A17
A17
A17
A1’J
A17
A17

AIT

A17

Az7

A17

A17

A17

All

A17

J1-A
J1-B
al-c
J1-D

TM-l

‘ml-a
Tal-2

TM-4
as-1
‘ins-l
TB1-5
m-l
m-l
‘ml-s
m-1
as-1
‘ml-l
m-l
66-1
TB1-S
a6-1
m-1
Tal-o
ad- 1
*1
TB1-11
.97-1
SS-4
Te2-4
TBS-6
TB24
TBa-’J
Ss- 1
S104
ma-a

%.:0
=-4
Tall
S1-1
TB19-I
S1-4
Tam-a
m-s
TB1l-I
S1-S
TB1S4
62-1
Talz-s
as-a
Ta1a4
H-2
rala-~
as-s

u
w

T

SWTE
CDOE
.

A-D

A-D

A-D

A-D

A-D

A-D

A-D

A-D

rw

y(-)

Tat-$
TB1-9
IZ.1-10
Tal-10

~::

TBS-8
TBS-3
‘mS-a
Taa-a
Tas4
TSS-4
Tas-5
Tas-5
Taz-d
Tas-s
TM-7
TBZ-7
TBS-8
TBS-S
Tas-e
Tas-o
T%S-10
TBs-lo

418

k
8$-A
J1-A
J1-B
J1-B
al-c
J1-c
J1-D
J1-D
IS-A
J1-B
Js-c
JS-D
m
81-1
S1-a
S1-S
S1-4
S1-5
S1-6
es- 1
-I
SS-1
-1
m-l

W
WI
w-z

Wmt
m

&
Ma
so
Mel
am
an
w,
am
am
am
SST(
551
w]
532
5871
ma
$871
864
Ys’
$071
887,
SST
W71

Tm
705
4U

417
4s1
418
al
410

AsO
4s1

as

aPO
ma

89s
891

SD:

m
416
594

406
595
608

w

10

AM

All

All

ASQ

Am

AN

A17

A17

A17

A17

AIT

Al?

Ala
A18

AM

A18

A18

A18
A18
A18
AM
A18
AU
AM
A49
A1O
A18

1%
A18
A18
A18
A18
A18
A18
A18
A18
A18

TBIS-8
aa-a
TB 11-9
SI-2
‘TZ.12-10
TB1$
PS- 1
Tins-a

TBIS+ ]

Ta1a41
M-:
TB1l-11
88-1
TB12-12
S-2
TB1l-lS
se-s
TB1l-M
S1O-1
TBIS-U
S1O-2
IBIS-13
ma-a
TBIS-14

em

Plo-%’
JZ-A
P1o-B
J2-B
Pto-c
Ja-c
P1O-D
J2-D
J1-A
J1-B
al-c
J1-D

ml-l

Tml-1
TBI-2

Tal-4
al-l
TB2-1
Tel-s
az-!
m-l
TB14
es- 1
S-1
TB1-7

—
ROUTC
Cam

A-D

A-D

A-D
A-D

A-D

A-D

A-D

A-D :

A-D

A-D
A-D

A-D

A-D
A-D
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ERROR REPORTING
Page Page

Overview . . . . . . . . . . . ... . . . . . . . . . . . . . . . . 1 Mathcda and ‘Requirements (cent)
Methods and Requirements . . . . . . . . . . . 1 Objectives andPrinciplas. . . . . . . . . . . . 1

‘.Raqui~ments . . . . . . . . . . . . . . . . . . . . . . . 1
,.

m

Any errors in a technical manual should be reported es soon es poeebile. Uear reporting of
errors is encouraged by

a. Inclusion of tear-out DA Form 2028-2 in the beck of the technical manuai.

b. Inclusion of a‘ standard Errors Reporting paragraph In the front portion (Table of
Contents page) of the technical manual.

METIIOOSANOREQUIREMENTS

To be effective, error reporting data in the technical manual must

a.

b.

c.

d.

Get the user’s attention.

Ss readily availa61e.

Be easy to fill in with minimum effort.

Assure the uaar that

(1) The information will reach the responsible agency quickly.

(2) He will receive prompt feedback.

e. Encourage user aubmiseion.

ReQuirernerr?s

To encourage error re&ting by the user, the technical manual shall include

a.

b.

c.

One filled-out DA Form 2028-2 (see adjacent sample).

Three blank, tear-out DA Forma 2028-2.

The following statement. which should appear on the Table of Contents page in each
publication: .,

.

20/1
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“You can help 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

. . ----
..0,“..

2-290

4-5

151

1.

/

.3
F
ii
“o

0

~

RECS+WENDED CNANG= 10 ESSJIPMCMTTECNNtCAL ~IWALS

SOMETHING hl%loll;~wlm TNISMAIIUSL?
,mu> (,0”. “.1?4 CO”*I.CTEAwRrs$l

~#MOTE;$l;TCI;Ti.F#LO ATTN: Af4xTE-~E

TM 9-1430-! 22 Feb 74
Guided Missile S stems, Semf -
trajl.er f4QUnted %N/MSO-79 (XO-I

. . . . . . . ( 7.1S SPACE 7ELL WHAT IS WRONG
“O WWAT SHOULD BE C+MK ABOUT 1~.

.,, ,., .. . .

.. .. . .
Item .5 fs 1is ted as a Screw but should be listed
as a Knob. .

In bubble J, callout 8 fs depicted as a Uasher
and in bubble G. callout 8 is devicted as a
Terminal Board:” Reco~nd that” bubble J
cal lout, 8 be changed

NCTE ?0 READER:

to callout 2.

Your comnents w; 11 ,go diraetlg I% the eata20ger.
re8pon8ible for th%8 manual, and he oil 1 prepare
the rep ly that is retu?wsd to ,you. To he 1P
him in his evaluation of ~our raccmerdztwna,
please e-zplain the reason fo? each of vow
recommendations, WIZese the raaaon ia obuioua.

A11 ca?rnext8 w: Z1 be cppreciaki, and will be
given inrnediate at ten tion. Hand#A*tin -rite
are acceptable.

FOr your conveni.ante. blank “tsar mt * foams,
preprinted, addr=wed, w.ti redy so mi L MW
includad in this manual.

. . . . . “.,U. . . . . . . . . . . . .“”...

JAMES M. FOWLER. AUtC , 2263
k. Frmn,Mah Gmp Sbl! e,, EFC B!

) A , :%. 2028-2 (TESTI ,, “4. 7, 7. ..0. ..O” T “,.. “.. ”., . ..!.0 .. M4K1
.,., ,, TO “0”. “C.m”. ”mds.

J-,

I

“32012
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READABILITYIUSABILITY
Page

Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .“.1
Page

Usability Principles . . . . . . . . . . . . . . . . . . ...2
Readability Principles ..: . . . . . . . . . . . . . ...1

m

This section discusses: . ... . .. .. ..

a. Factors in a technical manual which contribute to easy, practical use of information and
instructions.

b. Principles which a “usable” manual should contain. ...-

READABILITY PRINCIPLES

Where narrative text is concerned, it should be made up of simple words, simple sentences,
and simple ideas as much as possible.

a. Physical characteristics of the words.

(1) Minimize the average word length.

(2) Minimize the average number of syllables in a word.

(3) Avoid using compound and hyphenated worda.

b. Physical combinations of words (sentences).

(1) Minimize the. average sentence length (i.e., number of words).

(2) Reduce the use of modifiers such as adjective, adverbs, or multiword nouns.

(3) Avoid verbal connectivas (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 levels.

(3) Use verbs that are commonly used by particular technical populations, and defined as
most frequently used by that population.

( 21/1

Downloaded from http://www.everyspec.com



MIL-HDBK-63038-lA (TM) -

(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 possible.

See MIL-M-38784 for readability standards and sampling.

1 USABILITY PRINCIPLES -1

A ccessibi/if y

Make ii easy to find a particular portion (page) of a manual quickly or determine which page
contains the needed information. (Finding the specific bit of information in the portion or
on the page is covered under’perceptibility on page 21/3.)

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 information—eliminate the need to get additional infor-
mation as the job progresses.

Consistency

“3

Use the same names, terminology, style, format, usage, etc., for the same purpose
throughout the manual—avoid causing the user to guess the meaning when subtle varia-
tions are employed. i

Continuity

Provide continuous coverage and easy transition
tion—from procedures to troubleshooting, from
diagram to associated theory, etc.

Convenience

between different types of infonna-
troubleshooting to diagrams, from

.)
Make it easy to handle, store, and hold information—make it easy to use information in the

21/2
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Fanri/iarity

Use common terms and names—always go from the familiar to the new.

‘, ’.:;..

Legibility

Produce and display” Ietteres; symbols, and lines on a page ao 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 binding—legibility, and
hence usability, suffers. If lines on a schematic are not easily traceable from input to out.
put, the schematic is not easily legible. If too many reproduction processes are used and
letters or numbers drop out, legibility and understandability suffer.)

(

optimization for Decision-Free Action

o
i.

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 signal code lists.) Including this type of information in the manual both reduces job
performance time (the user does not have to 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 find a specific bit of information quickly—such as a circuit description, an
explanation of a procedural 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 includes:

. Effective positioning of information on a page

. Effective pagination

. Spacing—both vertical and horizontal

. Placement of headinga

● Use of different type sizes

. Use of blank space

21/3
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● “Use of attention-getting devices such as—

underlining arrows
italics leader Iines
boldface type indenting

special symbols

Pertinence

Exclude unnecessary information-include only essential (but real-world) information for
job at hand.

Simplicity

Present material as simply as possible, from the simple to the complex,

0
<..

:-)

~.
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