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●
FOREWORD

1. This milipwy handbook is approved for use by the Department of the Army and is available for use by all
Departments and Agencies of the Department of Define (DoD).

2. This handbook provides non-regulatory guidance for the prepamtion of technical manuals that are
required to operate and maintain the various types of equipment and weapon systems within the Department
of the Army. This handbook is for guidance only. This handbook cannot be cited as a requirement. If it is,
the contractor does not have to comply.

3. Thk handbook expands and clarifies the requirements consained in MIL-STO-4005 1, Techrrkal Manual
Preparation and provides recommended witing style, comprehensibility, format, and graphics requirements..
used by the U. S. Army for the preparation of technical manuals to the work package concept.

4. Beneficial comments (recmrsnrendations, additions, deletions) and any pertinent data which may be of use
in improving this document should be addressed to Executive Dkector, USAMC Logistics Support Activity,
Al_’lTN:AMXLS-AP, Redstone Arsenal, AL 35898-7466, by using the self-addressed %miardiition
Document Improvement proposal (OD Form 1426) appearing at the end of thk handbook or by Iener.
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1. SCOPE.

● 1.1 ~. This handbook provides non-regulatory guidanw and information for the preparation of
technical manuals (TM) required to operate and maintain the various types of equipment and weapon systems
witiln the Department of the Army. It provides preferred format and general witing style, graphics,
revisions, comprehensibility, and security guidance for the preparation of both paper and digitrd delivery of
TMs. Although this handbook encourages the use of d@al files, the requirement for digital tiles, paper, or
both will be specified by the squiring activity. This handbook provides guidance only. It cannot be cited as a
requirement. If it is, the mntractor does not have to comply.

1.2 Amlicabi]itv. This handbook is applicable for use by the Departmertt of the Army and supporting
mntractors.

2. APPLICABLE DOCUMENTS.

2.1 @@. The documents listed below are not newssarily all of the docmnersts referenced herein,
but are the ones that are needed in order to fully understand the infomration provided by this handbook.

2.2 Government dccuments.

2.2.1 Smcifications. standards. and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the latest issue of the Department of Defense Index of Specifications and
Standards (DoDISS) and supplemented thereto, and are refmenced for guidance only.

I

SPECIFICATIONS

DEPARTMENT OF DEFENSE

MIL-PRF-28000 —

MIL-PRF-28001 —

MIL-PRF-28002 —

=PRF-28003 —

STANDARDS

DEPARTMENT OF DEFENSE

MfL-STD-12 —

MIL-STD-17-1 —

Digital Representation for Communication of Product
Data: lGES Application Subsets and IGES Application
Protocols.

Markup Requirements and Generic Style Specification for
Electronic Printed Output and Exchange of Text.

Raster Graphics Representation in Binary Format,
Requimnrcrm for.

D@rd Representation for Communication of Illustration
Dam CGM Application Profile.

Abbreviations for Use on Drawings, and in Specifications,
Standards, and Technical Documents.

Mechanical Symbols (Other Than Aeronautical,

Aerospacewaft, and Spacecraft Use).

! 1
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MfL-STD- 17-2

MIL-STD- 100

MfL-STD-863

MIL-STD- 1309 —

MIL-STD-l 686 —

MfL-STD-2361 —

MfL-sTD-4o051

HANDBOOKS

— Mechanical Symbols for Aemmutical, Aerospacecratl, and
Spacecraft Use.

— Engineering Drawing Practices

— Wking D]agrama,

Electrostatic Dkd-aarge Control program for Protection of Electrical
and Electronic Parta. Assemblies. and EauiDment (Excludine
Electrically fnitiated’Explosive &vices) ~Metric).’ -

Digital Publications Development.

— Technical Manual Preparation.

DEPARTMENT OF DEFENSE

MIL-HDBK-9660 — Handbook for DOD-Produced CD-ROM Products.

(l&less oth~”se indicated, copies of the above specifications, standards and handbooks are available
from SIandardiition DDcuments Order Desk, 700 Robbins Avenue, Building 4D, Philadelphi~ PA 19111-
5094.)

m

2.2.2 Othrr Government documents and mb]ications. The following other Government docunrmta and
publications form a part of this handbook to the extent specified herein.

Joint Pub 1-02 — Department of Defense Dktionary of Military and
Associated Terms.

Library of Congress — U.S. Govemnrent printing Offke (GPO) Style Manual
Catalog Nunrber
Z253.U58

(Copies of Joint Pub 1-02 are available tium the Natioml Technical fnforrnation %-vice. U.S.
Department of Commerce, 5285 Port Royal Road, Sprin~lel& VA 22161. Copies of the GPO Style Guide
are available from the U.S. Goverrunent Printing Office, ATTN: Superintendent of Dcaunents, Washington,
DC 20402-0001.

2.3 Non-Govemnsent msblications. The following documents form a part of this document to the
extent specified therein. Unless otherwise specified, the issues of the documents that are DDD adopted are
those listed in the latest issue of the DoDISS, and supplement thereto.

AMERICAN NATfONAL STANDARDS INSTITUTE (ANSI)

ANS1Y14.15 — Electrical and Electronic Diagrams,

2
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ANSI Y32.1O —

●
Diagrams, Fluid Power, Graphic Symbols for.

1S0 8879 — Information Processing - Text and Ot%ce Systems -
Standard Generalized Markup Language (SGML).

(Copies of the documents listed above are available from the American Natioml Standards lm.titute inc.,

1430 Broadway, New York, NY 10018-3308.)

DJSTfTUTE FOR ELECTRICAL AND ELECTRONICS ENGINEERS (fEEE)

IEEE 91-84 — Graphic Symbols for Logic Functions.

IEEE 200-75 — Reference Designators for Electrical and Electronics Parts
and Equipments.

IEEE 260-78 — IEEE Standard Letter Symbols for Units of Measurement.

IEEE 280-85 — ktter Symbols for Use in Electrical Science and Electrical
Engineering.

IEEE 3 15A-86 — Graphic Symbols for Electrical and Electronic Diagrams.

IEEE 945-84 — IEEE Recnmmcnded Practice for Preferred Metric Units
for Use in Electrical and Electronics Science andI

●

Technology.

(Copies of the dncuments listcxl above are available frnm the Institute of Electrical and Electronics
Engineers, Inc., 345 East 47th Str% New York NY 10017 or from the Starrdardiition Dncomecrts Order
Desk 700 Robbins Avenue, Building 4D, Ptriladelphi% PA 191 11-5094.)

2.4 Order of Precedence. In the event of a cordlict between the text of this document and the
referemxs cited herei~ the text of the refmersced document takes precedence. Nothing in this dnctmsent,
however, supersedes applicable laws and regulations unless a specific exemption b been obtained.

3. DEFINITIONS.

3.1 Acronvrsrs used in this hrmdbmk. The acronyms used in this harsdbrmk are defined as follows:

AAL—
ASCU —
AM13F —
AMsc —
ANSI —
ASTM —
AVIM —
AVUM —
BII —

BITE —
BO1 —

CAGEC —
CALS —

Additional Authorization Lkt.
American Standard Code for Information Interchange.
Army Master Data File.
Acquisition Management System Control.
American Natioml Standards Institute.
American Snciety for Testing Materials.
Aviation Intermediate Maintenance
Aviation Unit Maintenance.
Basic Issue hems.
Built-in Test Equipment.
Basis of Issue.
Commercial and Government Entity Code.
Continuous Acquisition and Life-cycle Support.
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Ccss
CGM
COEI
DFAR

DID
DMWR
DoD
DODISS
DS
DTD
EIC
EIR
ESD
FAR
FDEP
FGC
FOS1
FRC
GL
GPO
GS
HCP
fEEE
EC
IGES
IPR
ISO
JTCI
kH7.
LRU
LSA
LSAR
MAc
MWO
MTOE

I NATO
NHA
NUN
NSA

I
NSN
OADR
OGL
OJCS

~
oPfM
0s
OSHA
PCB
PMAC
PMC
PMCS
PMS

—
—

—

—

—

—

—

—

—

—

—

—

—
—

—

—

—

—

—
—

—

—
—

—

—
—

—

—
—

—

—
—

—

—

—
—

—

—

—
—

—

—

—
—

—

—

—
—

—

—
—

Cornmodty Command Standard System.
Computer Graphics Metafile.
Components of End Item.
Defense Federal Acquisition Regulation Supplement.

Data Item Description.
Depot Maintenance Work Requirenrent.
Depsrtrnent of Defae.
Departrrrent of Defense Index of Specifications and Standards
Direct SUPPOfl.

Dccument Type Definition.

End Item Code.
Equipment Improvement Recmnnrendation.
Electrostatic Discharge.
Federal Acquisition Regulation.
Final Dmfi Equipment Publication.
Functional Group Code.
Fomratting Output Specifiestion Instance.
Final Reproducible Copy.
Grade Level.
Government Printing Office.
General Suppofi.
Hardness Critical Process.
InstiMe of Electrical and Electronics Engineers.
International Electrotechnkrd Commission.
fnitial Graphics Exchange Speeiticatiorr.
fn+rocess Review.
international Organization for Standardization.
Joint Technical Committee for Information.
Kilohertz (1000 hertz).
Line Replaceable Unit.
Logistics Supp0r5 Analysis.
Logistics Support Analysis Record.
Maintenance Allocation Chart.
Modification Work Order.
Mcdfied Table of Orgtition and Equipment.
North Atlantic Treaty Organization.
Next Higher Assembly.
Natioml km Identification Number.
Natioml Seeurity Agency.
Natioml Stock Number.
Originating Agency’s Determimtion Required
overall Grade Level.
Organhtion of the Joint Chiefs of Staff.
Opemting Instructions Information Module.

Output Specification.
Occupational Safety and Health Act.
Printed Circoit Board.
Preliminary Maintenance Allocation Chart.
f%ventive Maintenance Checklist.
Preventive Maintenance Checks and Services.
Preventive Maintenance Semiees.

4
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PN —

●
QA –
R4M—
RGL —
RPSTL —
SGML —
SMR —
SRA —
TM —

TMDE —
TMQA —
TMSS —
TRADOC —
USAPPC —
WP —

WYSIWYG —

MIL-HDBK- 1222

Part Number.
Quality Assurance.
Reliability, Availability, and Maintaimbility.
Reading Grade Level.
Repair Parts and Special Tools List.
Standard Generalized Markup Language.
Source, Maintenance and Recoverability.
Specialized Repair Activity.
Technical Manual.
Test, Mess.umrrrent, and Diagnostic Equipment.
Technical Manual Quality Assumnce.
Technical Manuals Specifications and Standards.
U.S. Army Training and Doctrine Command
United States .&rrry publications and Printing Command.
Work Package.
What You See is What You Get.

3.2 Definitions of selected terms.

3.2.1 Awuirirm activisy. The DoD mmponemt, activity, or organization of a using military service, or
that organization delegated by a osing servi% that is responsible for the selection and determination of
requirements for TMs.

3.2.2 &&&t. To maintain or regulate within prescribed limits, by bringing into proper positionj or by

●
setting the operating characteristic to specified pamnreters.

3.2.3 w. To adjust specified variable elements of an item to bring about optimum or desired
performance.

3.2.4 American National Standards Institute (ANSI). A private sector organhtion which plans,
develops, establishes or coordimtes standards, specifications, handbooks or related documents.

3.2.5 Arm Master Dara File (AMDF). The files required to record, maintai~ asrd distribute supply
management data between assd from Army commands to requiring activities.

3.2.6 Assemblv. Two or more parts or subassemblies joined together to perform a specific function and
capable of disassembly (e.g., broke assembly, fan assembly, audio frequency amplifier).

NOTE

The distinction between an assembly and subassembly is determined by the individual

apphcation. .% assembly in one instance may be a subassembly in another where it forms a
portion of an assembly.

3.2.7 Auxiliarv eu uipmerrt. Equipment, accessories, or devices whic~ when used with basic
equipment, extend or increase its capability (e.g., MdIfied Table of Organization and Equipment (MTOE)
items, etc.).

●

5
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3.2.8 Aviation Intermediate Maintenance (AVIM). The next higher maintenance level afier Unit-
Organizatiortsl. Aircrafl maintenance at this Iwel is the responsibility of, and is performed by, designated
maintenance activities for direct support of the using organizations. IIS phases normally consist of:
calibration, repair, or replacement of damaged or unserviceable parts, components or assemblies;
emergency manufacture of non-available parts; and techrrka] assistance to using organizations.

3.2.9 Aviation Unit Maintenance (AVUM). Aircraft maintenance which is the responsibility of, and is
performed by, the using organization on its assigned equipment. Its phases normally consist of inspecting,
servicing, lubricatin~ adjusting, and replacing parts, minor assemblies and subassemblies.

3.2.10 Basic Issue Items (BfI). Equipment essential for operation, and to do emergency repairs,
but not listed on the drawings. These items mayor may not be shipped separately packaged, but must be
with the equipment when it is operated or transferred between property accounts.

3.2.11 Basis of Issue fBOI). The quantity of an item (special tool) authorized for the end item
density spread or for the unit level specified.

3.2.12 Block diagram. A modified schematic diagram in which each group of
rnainterrarrce-significant components that together perform one or more functions is represented by a single
symbol or block. The block or symbol representing the group of components shows simplified relevant
input and output signals pertinent to the subject diagram.

3.2.13 Built-in Test EouiDment (BfTE). #my identifiable device that is part of the supported end
item and is used for testing thatsupported end item.

3.2.14 Calibrate. To determine and cause mrrcctions or adjustments to be made to instruments
or tssr,measuring, and diagnostic equipment used in precision measurement. Consists of comparisons of
two instruments, one of which is a certified standard of known accuracy, to detect and adjust any
discrepancy in the accuracy of the instrument being mmpared.

3.2.15 -. Anythiig placd on an illustration to aid in identi&krg the objects being
illustrated, such as index numbers, nomenclature, leader lines, and arrows..

3.2.16 CALS raster. Compressed scanned raster images (CCITT, Group 4) in accordance with
iWL-PRF-28002.

3.2.17 m. A statement or some other notification about an operating or maintenance
procedure, practice, or condition thaL if not strictly observed, could result in damage to, or destruction of,
equipment or loss of mission effectiveness.

3.2.18 Commercial and Govcmrnent Entitv Code (CAGEC). A five character code assigned to
cmrurrercial activities that manufacture or supply items used by the Federal Government and to
Government activities that mntrol design or are responsible for the development of certain specifications,
staodards, or drawings which cantrol the design of Government items. CAGE Code assignments are listed
in the H4/H8 CAGE Publications.

3.2.19 CommocMv Command Standard System (CCSS). A system that standardizes the
wholesale logistics operations performed by the major subordinate wmmimds of the U.S. Army Materiel
Command in the management of aecondq items and repair parts.

6
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3.2.20 Comulete Dan number. Consists of the CAGEC and pare numbeq used for requisition

● processing. The CAGEC is entered on a requisition fomr first, followed by the part number.

3.2.21 Comulete rc~air. Maintenance capacity, capability, and authority to perform all the
corrective maintenance tasks of the repair function in a use or user environment in order to restore
serviceability to a failed item. Excludes the prescriptive maintenance functions, overhaul and rebuild.

3.2.22 Comurehemibility. The completeness with which a user in the target audience
understands the information in the TM.

3.2.23 Continuous Awuisition Lif&cvcle SuDPort (CALS1. A DoD initiative to tmnsition fmm
paper-intensive, non-integrated weapon systems design, manufacturing, and support processes to a highly
automated and integrated mode of operation. This tmnsition will be facilitated by squiring, managin% and
using technical data in standardized digital fomr.

3.2.24 Comuuter Graphics Metafile (CGMJ. A standard digital fomr for graphics preparation.
Defined by MfL-PRF-28003.

3.2.25 Continuous tone vhoto!zrm bs or drawin~. Continuous tone photogmphs or drawings
have a continuous gradation of toml values ranging from light (white) to dark (black), including gmy.
These toml values are not created by lines or dots.

3.2.26 COPYfreeze date. A date set by the contracting activity after which no additions,
deletions, or changes will be accepted to the publication material

● 3.2.27 “C-t as of’ date. Irrdicatcs the date that all data in the Repair Parts and Special Tools
List (RPSTL) were vcritied as being current prior to forwarding for printing.

3.2.28 Data Item Description [DID). A form used to define and describe the data required to be
furrskhed by the contractor. Completed forms are provided to mntractom in support of, and for
identification of, each data item listed on the Contract Data Requirements List.

3.2.29 Demmtment of Define (DoD]. The Offke of the Secretwy of Define (OSD) cmcluding
all boards and councils), the Military Departments (Army, Navy, and Air Force), the Organization of the
Joint Chiefs of Staff (OJCS), the Unified and Specified Commands, the Natioml Security Agency (NSA),
and the Define Agencies.

3.2.30 Deoartnrent of Define Index of Stsecifications and Standards (DODISS). The DoD
publication that lists unclassified Fedcml asrd military specifications and standards, related strmdardhtion
d@wsnents, and voluntary standards approved for use by DoD.

3.2.31 Deoot-level maintenance. Maintenance that is beyond the capability of the msit, direct

SUPPOIL and general support activities. Depot-1evel maintenance norrrdy consists of owrtmd,

recondiio~ manufacture., repair, or mothfication asrd requires technical assistance beyond lower
maintenance level capability.

3.2.32 Dersot Maintenance Work Reauiremmt (DMWR). A maintenance serviceability
document for depot maintenance operations. The document prescribes the essential factors to ensure that

●
an acceptable and rest-effective product is obtained. The following are some of the essential factors.

7
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a. Scope of work to be performed by depot level maintenmsct facilities on an item, including organic

Types and kinds of materiel to be used.

Quality of workmanship.

Repair methods, procedures, and techniques.

Modification requirements.

Fits and tolerances.

Equipment perfnrmarrce parameters to be achieved.

Quality assumrrce discipline.

I
or contract suppnrt. ●

b.

c.

I d.

e.

I f.

g.

h.

3.2,33 Digital ~D hits forms. A strmdrrrd graphics form acceptable for graphics preparation in
accordarsce with graphic standards listed in MIL-STD-40051. These forms include CGM, CALS rester,
arrd Initial Graphics Exchange Specification (IGES).

I 3.2.34 Dkect SuDvon fDS) maintenance. Mainterrrmce acamplished on a component, accessory,
assembly, subassembly, plug-in urriL or other portion either on the system or after it is removed. The
replace functinn for this level nf maintenarrce is indicated by tie letter “F” appearing in the third position of
the Source, Mairrtemarrcz, Recoverability (SMR) cede. An “F” appearing in the fnurrh position of the SMR
code indicates complete repair is possible at the direct support maintenance level. ●

I 3.2.35 Disassemble. The step-by-step tahng apart (or breakdown) of a spa-e or functional
group-coded item to the level of its least componerscy identified as maintenance-significant (i.e., assigned
an SMR code for the category of maintenance under consideration).

3.2.36 Document Type Definition (DTD). The definition of the markup rules for a giverI class of
dncuments. A DTD or refererrce to one should be mntained in any SGML conforming dccument.

3.2.37 Eauirsmem Improvement Recommendation (EIR). Solicitation of suggestions from end
item users/operators for means to improve the operation and effectiveness of equipment. SF 368 is the

I
instrument by which suggested improvements are forwarded to the cognizant agency.

3.2.38 Expendable items. Items, other than repair parts, that are consumed in use (e.g., paint,

I

lubricants, wiping rags, tape, cleaning compounds, sarrdpaper).

3.2.39 Final Remnducible CoDv ff RC). The fti documerst ready for reproduction and
publication as ssr authenticated TM, including all necessary charrges made as a result of
validationkeritication rmd acquisition activity conditions of acceptance or approval. The delivery meda

~

includes, but is not limited to, reproducible camera-ready copy, negatives, disks, tapes, etc., as specified.
For Army, FRC equates to Final M Equipment Publication (FDEP).

3.2.40 -. One or more lines of standard text that appear m the bottom of each page (also

I
called feet and -ng f-).

8
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3.2.41 Formatting OWLS

●
ot Swcification lnstmce (FOS1], The FOSI interprets the style and

formatting requirements of the Output Specification (OS). The FOSI can include font, leading,
hyphenation characteristics, etc.

3.2.42 Functional diagram. A type of illustration in which symbols are connected by lines to
show relationships among the symbols. The symbols may be rectangles or other shapes, standard
electronic symbols representing components or functions, or pictorials representing equipment or
components. Where appropriate, voltage readings are shown. The lines may represent procedures or
prccesses, such as signs] or logic flow, and physical items, such as wires. Functioml diagmm includes
schematics, wiring and piping diagrams, logic d]agmnrs, flow charts, and block diagmms.

3.2.43 Functional Group Code fFGC). A basic (usually two-position) group code assigned to
, identifi major components, assemblies, and subassemblies to a functioned system. Subordimte

subfunctioml groups/subassemblies are coded to relate back to the basic (top position) FGC in a
sequential, Next Higher Assembly (NHA) relationship (i.e., topdown breakdowm structure).

3.2.44 General SUDDOI-t(GS) maintenance. Maintenance accomplished on a componen~
accessory, assembly, subassembly, plug-in unit, or other portion either on the system or after it is removed.
The replace function for this level of maintensnw is indicated by the letter “H’ appearing in the tilrd
position of the SMR code. An “H appearing in the fomth position of the SMR code indkates complete
repair is possible at the general support maintenance level.

3.2.45 Grade Level (GL). Level of readiig comprehensibility to which a document is written.
The required readhg gmde level of a document is specified by the contacting activity. For example a level

●
of about ninth grade may be required for materials of a technical mture to be included in maintenance
manuals.

3.2.46 Gmii.c@. AIIYwe Of p~cn~tiOn or ~p~~~tiog which sives a c]= vis~l
impression.

3.2.47 Haltlones. Halftonm are the tonal values of gray and black created by lines or dots. It is a
conversion of a continuous tone print.

3.2.48 -. One or more lines of standard text that appear at the top of each page (also called
heads and -ng heads).

3.2.49 Horizontal (Landscape) TM format. Positioning of technical manual so that page
horizontal (width) dimensions are greater than vertical (height) dimensions.

3.2.50 ~. Pictorial representatio~ visual image to give immedate recognition of a hazard or
to provide essential information.

3.2.51 Initial GmDhics Exchsnke %mcification (IGES). A standard digital form for graphics
preparation. Defined by MIL-PRF-28000.

3.2.52 Illustration. A general terns meaning graphic presentations of all types. Illustmtions
include pictorials, functioml diagmms, and line graphs. This term is used instead of such terms as figure,
gmphic, drawing, diagmm, and artwork.

9
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3.2.53 Index numbers and letters. A number or letter (on a figure or an illustration) usually
attached to a line or an arrow which points to an object on the illustration. This number or letter
corresponds to the same number or letter in a legend or text which defines or identifies the objets in the
illustration.

3.2.54 =. TO d~~ine *C s~ic=biliw of m it~ by cOmp*ng is physi~l, m=hsnical,
and/or electrical characteristics with established standards through examination (e.g., by sighL sound, or
feel).

3.2.55 Institute of Electrical and Electronics Entineera (IEEE). Membership organization that
includes engineers, scientists and students in electronics and allied fields. Founded in 1963, it has over
300,000 members and is involved with setting standards for computers and communications.

3.2.56 International Organization for Standardization [1S0). Organization thst sets intematioml
standards, founded in 1946 and headquartered in Geneva. It deals with all fields except electrical and
electronics, which is governed by the older International Electrotechnical Commission (IEC), also in
Geneva. With regard to information processing, ISO and LEC created JTC 1, the Joint Technical Committee
for information technolo~.

3.2.57 Landacaue mode. To print an image sideways on the page so that the longest edge of the
form corresponds to the horizontal axis.

3.2.58 L&g?!?d. A tabular listing and explanation of the numbers or symbols on a figure or SOI
illustration.

3.2.59 Line Reolacernent Unit (LRU). An item normally removed and replaced as a single unit to
correct a deficiency or malfunction on a weapon system or end item of equipment. ●

3.2.60 Load limit. The design load for unrestricted opemtions, and/or elseequivalent of a
designated condition, for the load envelope cases consistent with any aircraft operatioml restrictions.

3.2.61 Lotic tree. Diagram comprised of a branching series of questiona, resulting in a “yes” or
“no” answer, leading to detemrina tion and resolution of problem.

3.2.62 Lotistics SuDoort AnaNsis (ISA). The selective application of scientific and engineering
efforts undertaken during the acquisition process, as part of the systems engineering process, to assist in
squiring the required suppofi, and providing the required support during the opemtiorrai phase at
minimum cost.

3.2.63 Lubricant. Any solit fluid, or semifluid material that performs a lubricating or related
specialty !imction. Such materials include lubricating oils, greases, hydraulic fluids, damping fluids,
dielectric coolants, anti-seize compounds, corrosion preventatives, and bonded or mrbonded solid films.

3.2.64 Maintenanw Allocation Chart (MACl A list of equipment maintenance fiusctions
showing maintenance level. The MAC is arranged in functional group code sequmsce or in topdo~
breakdown sequence in a logical order of disassembly following the RPSTL order of
assemblylsubassembly listings.

3.2.65 Maintenance level. The scp=ation of maintenance activities or functions in the U.S. krrsy
accordkrg to the required skills and available facilities. ●
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3.2.66 Maintenance stem Asinglemaintenance action, sucha.ssening astitchtotie OFF

● position. Usdly, ast~hmoneadion, bminwmin m=, timemaybea serimofidentiml actiom, such
as removing seven bolts.

3.2.67 Martirral coDy. Copy (generally headers and footers) placed outside that portion of the
page used for either text, foil page tabular data, or full page illustrations, but within the printing area
dimensions of the page.

3.2.68 National Item Identification Number fNIIN). The last nine digits of the Natiorral/NATO
stock number. The first two digits of the NUN identi~ the country assigning the number and the remaining
seven digits are a serially assigned number.

3.2.69 National Stock Number (NSN).
requisitioning purposes.

..
3.2.70 Next HMrer Assemblv (NHA).

or subassembly area subpart.

A 13digh number assigned to a repair parl to be used for

Assembly or subassembly of which subject mmponent(s)

3.2.71 Nomenclature. The approved name or sdpharrurrseric identifier assigned to an item,
equipment, or component in agreement with an organized designation system.

3.2.72 N=. A statement or some other notification that adds, emphasizes, or clarifies essential
information of special importance or interest.

●
3.2.73 Operator maintenance. Consists of inspecting, servicis-g lubricating adjusting, replacirr~

arsd repairing those items authorized by Logistic Support Arralysis (LSA) a@or Maintertarrce Allocation
chart (MAc).

3.2.74 Qe!!aQ. Last l~e Of a parasmph pmh~ to a n~ page, s~d~ alOne (OfPbSI@ at the
top of the page without the rest of its paragraph.

3.2.75 Overall Grade Level (OGL). Computed average reading comprehensibility of specified
number of document text samples. As expressed in the following fcmnulrc

I
OGL = 0.39(a) + 11.8(B) -15.59 (rounded off to the nearest integer~ where,

“A” is the average sentence length for all samples (ratio of words to sentences); rmd

I “B” is the average number of syllables per word for all samples.

3.2.76 Overhaul. That maintenance effort (sewicdaction) prescribed to restore an item to a
mmpletely serviceabldoperational corrdkion as required by maintenance starrdards in appropriate technical
publications. Overhaul does not normally return an item to like new condition.

3.2.77 Part Number (P/N). A primary number used to identifi an item used by the manufacturer
(individual, company, firm, cm’poratio~ or Government activity) that cmstmls the desigq characteristics,
and production of the item by means of its engineering drawings, specifications, and inspection
requirements.

● 3.2.78 Phantom. Portraying arr item (i.e., part, equipment, etc.) on arr illustration with broken
lines mther than solid lines to de-emphasize the item.

11
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3.2.79 Pictorial. A type of illustration showing the physical appearance of equipment or

mmponent parts. This term is used instead of such general terms as illustration, drawing, and diagram.

3.2.80 Portrait mode. To print an image the regular way so that the longest edge of the form
corresponds to the verlical axis. ”

3.2.81 Pm-screening. A prcess in which a clear material with a dot pattcm or crossing opaque
lines is used drrough which an image is photographed in making a halftone.

3.2.82 Preventive maintenance (scheduled maintenance). The performance of scheduled

inspections and maintenance functions necessary to keep the equipment in serviceable condition and ready
for its primary mission.

3.2.83 Preventive Maintenance Checklist (T’MC). A listing of all before, during, and after
opemtio~ preventive maintenance checks, including tactical and safety checks, that the operator or crew
performs to ensure that the equipment is mission capable and in good operating rendition.

3.2.84 Preventive Maintenance Checks asrd Services (PMCS). Periodic inspection and
maintenance at scheduled intervals to ensure that the equipment and its components remain mission
capable and in good operating condition. In aircraft, checks are required of mandatory safq-of-flight
items. Lubrication is part of PMCS.

3.2.85 Readabiliw. Text comprehensibility measured by such vsriablm as number of syllables,
words, and sentences.

3.2.86 Readime Grade Level (RGL). A measurement of reading difficulty of text related to grade
levels (such as ninth grade level, fourteenth grade level, etc.).

●
3.2.87 Refcrerrce designator. Letters or numbers, or both, used to identifi and locate discreet

units, portions thereof, and basic parts ofa specific equipmmr~ assembly, or subassembly.

3.2.88 Reliabiliw. Availability. Maintainabiji tv (RAM). Requirements imposed on materiel
systems to ensure that they are operatiomlly ready for use when needed, will successfully perform assigned
functions, and can be economically opemted and maintained within the scope of logistic cmscepta arrd
policies.

3.2.89 Removehstall. To remove and install the same item when required to perform service or
other maintenance furrctiorrs. frrseall maybe the act of emplacin~ seating, or fining into position a spare,
repair pq or module (comporrerrt or assembly) in a manner to allow the proper functioning of an
equipment or system.

3.2.90 R.?P@I. The appli=tiOn Of maint~m s~= (imp- W, s*=, adjust, afign
calibrate, arrrilor replace), including fault locationhoubleshooting, removahstallatioz and
disassemblvhasemblv procedures. and maintenance actions to identifi troubles and restore scrviceabilitv to. .
an itcm by correcting specific damage, fault, mrdfunction, or failure in a p- subassembly, module

..

(component or assembly), end item, or system. Repair is authorized by the LSA/MAC and the assigned
mainterrarrw level is show as the fourth position code of the SMR code.

3.2.91 Reuair Part. Those support items that are an integml part of the end item or weapons
system which am coded as not repairable (i.e. consumable items).

12
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3.2.92 Remir Parts and Special Tools List (RPSTL). The technkal document which contaims an

●
introduction, list of repair parts, list of special tools, NSN index, part number index, and reference
designator index for a specified equipment item.

3.2.93 M. TO ~move ~ ~e~i~ble SP~ or Wair PWI ~d im~ll a semi~ble
counterpart in its place. Replace is authorized by the LSAIMAC and the assigned maintenance level is
shown as the thkd position code of the SMR code.

3.2.94 Revision. A revision is comprised of corrected, updated or additioml pages or work
packages to the current edition of a manual. h consists of replacement work packages that contain new or
updated technical information, or improves, clarifies or corrects existing information in the current edition
of the manual.

3.2.95 Schematic diamam. A graphic representation showing the interrelationship of each
component or group of components in the equipmert. The essential characteristic of these diagrams is that
every maintenance-significant functional component is separately represented. Also, where appropriate,
voltage readings shall be shown.

3.2.96 Sentence. A group of words conveying a complete thought and temrimted by a semicolo$
period, exclamation mark or question mark- Headers, captions, and paragraph titles are not mnsidered
sentences.

3.2.97 w. Operations required periodically to keep an item opemtin~ i.e., to clean (includes
deccnrtamimte, when n?quired), to preserve, to dm@ to paint, or to replenish fuel, lubricants, chemical

●
fluids, or gases.

3.2.98 Source. Maintenance. and Recovembilitv (SMR) code. The five-position code containing

supply/requisitioning information, maintenance level authorization criteria, and disposition instruction.
The fmt two positions of the SMR code determine how to get an item. The third position represents who
can install, replace, or use the item. The fourth position dictates who can do complete repair on the item.

The fifth position represents who determines disposition action on unserviceable items.

3.2.99 SDare Dart. Those support iterns that are an integral pari of the end item or weapons
system that are coded as repairable (i.e. repamble items). Spares include those equipments authorized by
TOE line item plus equipments, assemblies, and modules designated as operational redness float. TOE
training equipment is excluded.

3.2.100 %recial tools. Those teds that have single or peculiar application to a specific end
iterrr/systeor.

3.2.101 Specialized Resrair Activitv C3RA). A level of maintenance usually characterized by the

capability to perform maintenance functioos requiring specialized skills, disciplined quality control, Irighly

sophisticated and expensive special tools, and TMDE. Its phases normally consist of adjustments,
calibration, alignment, testing troublcshcdrrg, assembly, disassembly, fault isolatio~ and repair of
unserviceable parts, modules, and printed circuit boards (PCB).

3.2.102 Standard Generalized Msrkm La mtwze (SGMLl A language for document

representation that fotilzes markup and frees it of system and processing dependencies.

● 3.2.103 Standard Generalized MarkuD Lmrmmee (SGML) declaration. Defines which characters
are used in a document instance, in which syntax the DTD is when, which SGML fmtures are used, etc.

I 13
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3.2.104 Subssserrrblv. Two or more pats that forma portion of sn sssembly or a component
replaceable as a whole, but hsving a pat or psrts that me individually replaceable (e.g., gun mount stsnd,
window recoil mechsnism, floating piston, intermediate frequency strip, mounting board with mourtted
psrts).

3.2.105 Technical Manual Cnsslitv Assurance (TMQA) proarsrn. A systematic, coordinated effort
to establish a high level of cotildence thst the TM product offered mnfortns to established, contractually
defined technical requirements. A QA progmnr includes efforts by the contracting activity snd squiring
activity, including, but not limited to, IPRs, validatio~ and verification.

3.2.106 Technical Manuals (TMs). Manuals thst mntain instmctions for the installation,
operation, maintenance, and support of weapon systems, weapon system components, and support
equipment. TM irrfomratimr maybe presented, according to prior agmenrerrt between the contractor snd
the Govmerrt, ierany form or chsrscteristic, including hsrd printed COPY,audio snd visusl displays, disks,
other electronic devices, or other meda. They nomrsll y include opemtionrd mrd msintenarrce instructions,
parts lists, srrd related technical information or procedures exclusive of adrnhistrative procedures.

3.2.107 ~. To verify scrviwability by measuring the mechanical, pnemnstic, hydrsuliq
electrical, or electronic characteristics of sn item srrd campsring those characteristics with prescribed
Stsndards.

3.2.108 Test, Measurement. srrd Diagnostic &I uiermcnt CTMDE). Any system or device used to
evaluste the operational condition of arr end itern or subsystctrr thereof, or to identi& srdor isolate my
actual or potential malfunction. TMDE includes diagnostic rmd prognostic .squipmen\ semiautomatic mrd
automatic test equipment (with issued software), arrd calibration test or measurement equipment.

3.2.109 ~. The written parts of the teclrrkal sectiorts excluding labels, legends, and callouts in ●
i1Iustrstions.

3.2.110 Too-down breakdown. The pymrniekd breakdown of an end item, with the top itcrn being
the complete end item. The process of breakdown is established from the engineering drawing structure in
an NHA progression until the lowest repsrsble in each family tree group is identified. All notrreparsbles
cart be identified in like msrurer to establish their NHA relationships.

3.2.111 Unit maintenance. The responsibility of a using organization to perform maintenance on
its assigned equipment. It normally mrrsista of inspecting, scrvicin~ lubricating, adjusting, snd replacing
parta, minor assemblies, arrd suba!iserrrblies. The replace function for this level of maintetrsrrce is indicated
by the letter “O” in the third position of the SMR code. An “O” appearing in the fourth position of the
SMR code indicates mmplete repair is possible at the unit maintenance level.

3.2.112 ~. A person using the technical rrrsnual.

3.2.113 Validation. The process by which the contractor teats a TM for technical accuracy and
adequscy, comprehensibly, srtd usability.

3.2.114 Verification. The fiml QA iteration by the Government for acceptance of the TM during
which a TM is tested to determine its adequacy rmd opemtional suitability for operation mtd maintenance of
equipment or systems using target audience personnel. The government may perfoms their verification by
observing the contractor’s validation..

o
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3.2.115 Vertical TM format. Positioning of technical manual so that page horizontal (width)

dimensions are less than vertical (height) dimensions.

3.2.116 Waminq. A statement or some other notification about an opemting or maintenance
procedure, practice, or condition that, if not strictly observed, could result in long terms health -d, injury

to, or death of persomel performing the task prescribed in the TM.

3.2.117 w. First line of a paragraph that is left alone (widowed) at the bottom of a page.

3.2.118 wiring diaeram. Dlagrarn ilhsstrating signal flow or wiring comections. Where

appropriate, vokage readings shall be shown.

3.2.119 ~. Any string of characters (including letters, numbers, symbols, and groups of

letters) separrncd from other stings by one or more spaces. Hyphenated words and contraction count as
one word. For example, each of the following count as one word: coukin’q GFE, i.e.; 32,008; 19-inc~

..
+25”F; left-hand. Thus a sentence like “The left-hand MLG door shoukln’t open more than 25”.” mnsists

of9 words.

3.2.120 Work Packages (wF’s). presentation of information fonctiorrally divided into individual

task packages in the logical order of work sequence. These WPs shall be stand alone gcneml information,
descriptive, theory, operating, maintenance, troubleshooting, parts, and suppofling information units
containing all information required for directing task performance.

4. TECHNICAL MANUAL DEVELOPMENT

● 4.1 General. This handbook is intended to provide guidance and tlnlher clarify the requirements
contained inMIL-STD-40051, Standmd Practice Standard: Teclmkal Manual Prepamtion. The general
style, fomsa~ and graphics guidance mntained herein is applicable for the preparation of the following
types of tecbnkd manuals developed to the work package (WP) concept.

a. Operator level (-10).

Unit maintenance level (-20) and unit maintenance level w“tb Repair Parts and Special Tools List
(RP;TL) (-20&P).

Ducct suppofl maintenance level (-30) arsd direct support maintenance level with RPSTL
(-3:&P).

General support maintemmce level (40) rmd general suppofi maintenance level with RPSTL
(-40d&P).

e. Combined operator and orrit maintenance levels (-12) and opemtor and unit maintenance levels
with ftPSTL (- 12&P).

f. Combined operator, unit, and direct support maintenance levels (-l 3) and operator, uni~ and
direct support maintenance levels with RPSTL (-13&P).

Combined operator, unit, direct support, and general support maintenance levels (-14) and

●
opa%r, oni~ direct suppo~ and general support maintenance levels with RPSTL (- 14&P).
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h. Combined unit and direct support maintenance levels (-23) and unit and direct support
maintenance levels with RPSTL (-23&P).

i. Combined unit, direct suppo~ and general suppon maintenance levels (-24) and unit, direct

support, and general support maintenance levels with RPSTL (-24&P).

Combined direct support and general support maintenance levels (-34) and direct support and
gen~~l support mainterrarrce levels with RPSTL (-34&P).

k. Depot Maintenance Work Requirements (DMWR) asrd DMWR with RPSTL.

1. Aviation Unit Maintenance (AVUM) level (-20) ~d Aw level wjtb RpSTL (.20&p)

(aircrafi only).

Aviation [ntcrmediate Maintenasvx (AVIM) level (-30) ~d AVIM level Mti RpSTL (-3 Ll&p)
(ai:fi Ody).

Combined AVUM and AVIM levels (-23) and AVUM and AWM levels with RpSn (.23&p)
(ai& only).

0. All RPSTLS (-P),

P. Aircr@ troubleshooting,

q. Akcraft preventive maintenance services (PMS).

4.2 S~ This handbook contains guidance which may not be

appli=ble for the Prepmtion of ~1 TMs list~ in 4.1. Selective application and tailoring of requirements
are the responsibility of the acquiring activity and is accomplished usingM3L-STD-40051. If arr
identifiabl~ written conflict exista between this handbcak and the detailed content standard, the detailed
content standard takes precedence.

4.3 Preparation of TMs in didal format. Tectrnhd manuals prepared in work package format arrd
delivered digitally are Standard Generalized Markup Language (SGML) tagged and assembled using
modular Document Type Definitions (DTDs). Thcae DTDs have been developed in accordance with MtL-
PRF-28001 asrd 1S0 8879. The modular DTDs interpret the technical conterrt and structure of the
functioml requirements explainedinMIL-STD-40051 smd this handbook.

4.4 Stvle and format for minted Dage oriented TMs. Mandatory style and format requirements we
provided inMIL-STD40051. The style and format guidrmce provided in this handbook is recommended
for use when acquiring TMs for the U.S. &my. Modular Formatting Output Specification Instances
(FOSfa), developed in accordance with MIL-PRF-28001, interpret the style and format requiremcrrts
contained in MIL-STD-4005 1 and this bandbook. Style sheets developed by the TM developer maybe
used in lieu of FOSIs for printing paper manuals.

4.5 Obtainine the modular DTDsff 0S1s. Information on using and obtaining the DTDs, FOSIS and

associated tag and attribute descriptions, which are SGML constructs, is contained inMIL-STD-2361.
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4.6 Fieures

●
contained in this handhook. The figures provided in this bandbcok are intended to

illustrate style and format ordy. They should not be used for the interpretation of techoical content or
detailed maintenance task requirements. Text and language requirements are established by the applicable
technical manual content requirements specification and thk guide.

4.7 Comridrts, Dromietarv names. and advertising.

4.7.1 Co!wrr“Ehtlcnpvrl“gbt credit line. TMs should not contain copyrighted material except as

specified in the Federal Acquisition Regulations (FAR) and Defae Federal Acquisition Regulation
(DFAR) Supplement. When copyrighted material is included in a TM, the TM developer must obtain prior
written permission from the copyright ovmcr or authorized agent for its use. The written permission must
contain a statement declaring whether or not a copyright credit line is required.

4.7.2 Prourietarv names. Do not use trade names, copyrighted names, or other proprietary names

apPIYing exchJ.$iveIy to the product of one mmpany unless the itemscannot be adequately deacrihed
because of the technical involvement, constmction, or imposition. In such instances, list one, and if
possible, several cm-nrrrercial products, followed by the words “or equaL” The same applies to

manufacturers’ part numbers or drawing numbers for minor parts where it is impractical to speci~ the exact
requirements. If possible, define the particular characteristics required for the “or equal” products.

4.7.3 Advertising. Publication material will not mntain advertising matter.

4.8 Development of work uacka~e technical manuals. The style and format guidance provided in

this handbrmk has been established to facilitate the development of technical info~ation for the WP

●
concept. The WP concept is defined as a logical combination of requirements and improved presentation
tecbrdqucs designed to enhance digital display of page-formatted pages. A WP technical manual is
specifically designed to support individual funcrioml information or maintenance work tasks for a weapon
system or equipment in accordance with the requirements ofMIL-STD-40051. Refer to Appendix B for an
example of a TM prepared in work package format.

4.8.1 Tvoes of work rsacksvzes. There are basically two types of work packages. The first type is
information oriented work packages. (Refm to figure 1.) It provides support information such as general
information about the TM or weapon systernkquipment, theory of operatioz and opemting instructions.
Additional data that supports the maintenance tasks, such as, lists of expendable and durable items,
manufactured items, Components of End Item (COEI) and Basic Issue Items (BII) lists, etc. are also
considered information oriented WPs. The second type of WP is task oriented. (Refm to figure 2.) Task
oriented WPs reflect all required maintenance tasks at the assigned level of mabaenancc, assd environment,
material, and support equipment required for each defined task. WPs arc titters to reflect the engineering

design, Logistics Support Analysis (LSA), approved maintenance PI- and the established repair concept
(SMR codes).

4.8.2 Technical manuals developed in accordance witht@L-STD-40051. MfL-STD-4005 1 contains

technical cmrtent and mandatory format requirements for the preparation of technical manuals at all levels
tbrougb depot. The requirements mntained in MIL-STD-4005 1 we divided into the following specific
frmctioml elements (parts) to enhance documentation usability in perfomce of weapon
systenr/equipment and component maintenance.

●
a. Introductory Information With Theory of Operation

b. Operator Instmctions
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c. Troubleshooting Procedures

d. Maintenance Instructions

e. Repair Parts asrd Special Tools List (RPSTL)

f. Supporting Information

Each of these parta provide instructions on how to develop and structure the required tecbnkrd
information into chapters containing individual work packages in a logical order of work sequence. These
WPs are stand-alone units containing all irdormation essential for directing task performance.

Author’s Note: Chopters are used to divide the TM datainto the spectJicfunctional
information listedin paragraphs 4.8.3 through 4.8.8. For simple equipment a single
chaptermay sufficefor eachfunctional element. For complex weapon systerns/equipmentit

may be necessa~ tO createseveral chaptersfor each of thefunctional elements (e.g., a
separatemaintenance chapterfor each system of an aircraftor a tank). Each chapter is
made up of one or more workpackages.

4.8.3 introductory information with themv of oneration. Introductory information with theory of
operation data is divided into the following specific types of work packages, as applicable to the weapon
systernkquipmcnt.

a. General information work package.

b. Equipment description and data work package.

c. Theory of operation work package.

d. Support data work package for repair parts; special tools; Test, Measuremmt, and Diagnostic
Equipment (TMDE] and suppoti equipment work package.

4.g.4 Operator instmctions. Operator instructions data is divided into the following specific work
packages, as applicable to the weapon systernkquipment.

a. Description and use of controls and indicators work package.

b. Operation under usual conditions work packa~s).

c. Operation under unusual conditions work package(s).

4.8.5 Tmubleshootirw Drocedurea. Troubleshooting procedures dats is dividrd into the following
specific work packages, as applicable to the weapon systernkquipment.

a. Introduction work package.

b. Troublcshcmting symptom index work package.

c. Troubleshooting testing work package.
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d. Troubleshooting procedures work package.

● 4.8.6 Maintenance instructions. Maintenance instruction dataisdivided intothe follotingspmific
work packages, as applicable to the weapon systenrkquipment.

a.

b,

c.

d.

e.

f.

g.

h.

Service upon receipt work package.

EquipmentAsser fitting inatnsctions work package.

PMCS work package.

Preventive maintenance inspections work package (aircraft ordy).

Akcraft lubrication instructions work package.

Ammunition maintenance work package.

Auxiliary equipment maintenance work package.

Task oriented maintenance work packages.

Author’s Note: These tmk on-ented maintenance workpackages contain all authorized

maintenance tasks,such os remove, ikspect,service, test, install,replace, disassemble,
assemble, repair, clean, adjustalign, etc.for the overa[l weapon systetiequipment and each

●
maintainablesubsystem,assembly, and component.

i. Pbssed maintenance inspection work package.

j. Preventive maintenance services inspection work package.

4.8.7 Repair Pans and smcial tools lists. Repair parta and special tools lists data is divided into the
following specific work packages, as applicable.

a. Introduction work package.

b. Repair parts list work package.

c. Special tools list work package.

d. Cross-reference index work packages.

4.8.8 Sumortim? inforroation. Supporting information data is divided issto the following specific work
packages, as applicable to tbe weapon systernkquipment.

Author’s Note: The supporting information workpackages listedbelow wereformerly

referred to m appendixes, however, withthe creah”onof the workpackage concept, it S3no
longer necessaryto titlethis information m appendices.

a. References work package.

b. Maintenance allocation chart (MAC) work package.
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RPSTL work package.

Components of end item (COEI) and basic issue items (BIf) lists work package.

Additional authorization list (AAL) work package.

Expendable arrd dorable items list work package.

Stowage and decalhlata plate guide work package.

On-vehicleequipment loading plan work package.

Tool identification list work package.

Illustrated Iisl of manufactured items work package.

Torque limits work package.

Mandatory replacement pans work package.

Ammunition marking infonssation work package.

Foreign ammunition (NATO) work package.

Aircraft inventory master guide work package.

Storage of aircraft work package.

Weigl-ing and loading work package (aircratl only ).

Oepot mobilization requirements work package.

Component checklist work package.

QA requirements work package.

Wking diagrams work package.

Additional work packages.

Author’s Note: Necessary suppo~”ng datafor a spec#ic weapon system, equipment, or
componen~ that does notfall under ihe suppotiing information categorieslistedabove, may
be placed into as many additionalworkpackages as required These workpackagesshould
follow the last required workpackage of those Wed in a. through t, above, and the wiring
diagrams workpackage (t~applicable) should thenfolfow the lastadditionalworkpackage.

4.9. How to develop a work rsackage TM. The following general process should be followed when
aquinng weapon systemkquipment work package TM.

a. Review mntractual requirements and the filled-out TM content selection matrixes supplied with ●
the contract. (Refer to figure 3.)
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b. Develop a detailed TM outline, for each TM, using the filled-out TM content selection matrixes
as a guide.

c. Access or obtain the required modular DTDs. Refer toMIL-STD-2361.

d. Develop an SGML tagged source file for each WP.

e. Assemble individual WPs into specific TMs in accordams with TM content selection matrixes,
using the assembly DTD. Refer to MfL- STD-2361.

4.9.1 How to develop work packages. Tbe proponent activity must apply the requirement of weapon
systems, equipment or component engineering design to the development of the tcchrskal manuals. The
squiring activity together with the proponent activity should provide the TM developer with the filled-in
TM content selection matrixes providedinMfL-STD-40051. Based on these content selection matrixes, it
is suggested that TM outlines be developed reflecting the arrangement and alignment of the required
technkal information into the required chapter’s and work packages. The guidelines set forth in the

approved LSA or maintenance plan dictates the tecirnkd content of the w msnurds.

4.9.1.1 Develorrment of individual work ~ackaees. Ideally, each WP in a manual will be an
independent, stand rdone data unit. The author will be required to group some infomration or maintenamx
tasks in one work package and divide othets into several WPs of suitable length. Difision or selection of
coverage will depend on various factors. These factors may include but are not limited to:

a. A specific work package that is required byMIL-STD-40051.

b. A specific work package that is required by the TIvf content selection matrix provided by the
mntract activity.

Aulhor’s Note: An “R” includedfor a Specljic UT requirement contained in the TM
contentselection matrix denotes thata WP is mandatory and must be included in the TM.

c. A WP may be detemrined by the operational modes, complexity of the maintenance action, or
level(s) of maintenanw covered.

Author’s Note: Separatemaintenance WPs maybe developedfor the same equipment or
componentfor dl~ferentmaintenance [eveLs (e.g., a WPfor operator’s maintenance and a
WPfor directsupport maintenancefor the same item of equipment).

d. Two or more W% for an identical maintenance task maybe required because the task is
performed differently due to differences in configurations.

e. More than one WP maybe required because the size of the work package will exceed 30 pages.

Author’s Note It ispermissible to divide a set of maintenance tusksfor a specif~
system,equipment or component into two or more FJTs to comply w“ththepage size
limitation. (e.g., removal and installationprocedures coufd be placed in one WP and
diwwsembly,cleaning, repair, and remsembsJ could be placed in a second W).

f. Development of more than one WP because the reduction in the size of the work package would
make it more useable.
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g. Codlning the information to one WP because dividing the information into several work
packages would degrade the useability.

Author’s Note Splitting a disassemblyprocedure into two separateWI% would degrade
the useabili~ of the maintenance procedure.

h. Separate WPs due to different initial setup information for a set of maintenance tasks for a
repairable component.

Author’s Note: If the support equipment, tools, maten”afsandpersonnel used tope~orm
removal and installationk very dl~~erentihan the suppost equipment, tools, materialsand
personnel used tope~orm d&zssembsJand reassemblyfor the same gwtem or component, it

may be better to separatethis information into two WA.

4.9.2 Creating an outline for a TM. An outline for a -14, Operstor’s, Organizational, D- SupporL

and General Support Maintenance fncluding RPSTL TM for a “typic& Van Semitrailer may look similar
to tbe sample outline provided below.

Front Cover
Wartring Summary
Tkle Block Page
Table of Contents
How to Use This Manual

Author’s Note: Chapters must be arranged in thefollowing order, however, based on
the compld@ of the weapon systerrs/eguipment,more than one chapter mrzvbe createdfor

.- .-
a Speczficfunctional area (eg., maintenance of an aircraft’selecti”calsystems,fue[ system,
J7ightcontrol system may bep[aced in separatechaptersor all maintenance at all
maintenance levelsfor a r;ffe may be placed in one combined Chapter).

Chapter 1. Introductory Information with Theory of Operation

Work Packages

000100 Semitrailer General Information
000200 Semitrailer ~uipment Description and Data
000300 Ab Over Hydraolic Brake System Theory of Operation
000400 Electrical System ‘fhemy of Operation
000500 Repair Parts; Special Tools; Test Measurement and D@nostic Equipmeot

(TMDE} and .%ppon Equipment

Chapter 2. Operator Instructions

Work Packages

000600 Semitrailer Description snd Use of Opemtor Controls and Indicators
000700 Semitrailer Operation Under Usual Conditions
000800 Semitrailer Operation Under Unusual Conditions
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Chapter 3. Operator Troubleshooting Procedures

Work Packaees

000900 Introduction
001000 Symptom Index
001100 Operator Troubleshooting

Chapter 4. Unit Troubleshooting Procedures

Work Packages

001200 Introduction
001300 Symptom Index
001400 Air Over Hydmulic Brake System Troubleshooting

001500 24-Volt Electrical System Troubleabc.oting

001600 11O-Volt Electrical System Troubleshooting

Chapter 5. Operator Maintenance Instructions

Work Packaees

001700 Operator/Crew PMCS

001800 Electsiwd cotmexors Maintenance
001900 Couplings Maintenance
002000 Air Reservoir Maintcnssrce

002100 ‘he and Wheel Asserrrbly Maintenance

Chapter 6. Unit Maintenance Instructions

Work Packages

002200 Semitrailer Service Upon Receipt
002300 Organhtioml PMCS
002400 Semitrailer General Maintenance Procedures
002500 Semitrailer Lubrication PMcedurca
002600 Electrical System Maintenance

002700 Body Maintenance
002800-003400 Additional Maintcsrance WPs

Chapter 7. Direct Support and Genesal Support Maintenance - Electrical Systems

Work Packages

003500
003600
003700
003800

11O-Volt Comrcctor Receptacle Repair
24-Volt Cotrncctor Receptacle Repair
24-Volt Domelights Wm Harness Repair
Wall Receptacle Cables Repair

●
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Chapter 8. Direct Support and General Support Maintenance - Semitrailer Body

Work Packages

003900 Side Dcor snd RightRear Dnor Repair
004000 Deck Repair
004100 %nritrailer Body Repair

Chaptem 9-12. Additional Semitrailer Systensa Dh?ct Support and General Support
Maintenance Chapters

Chapter 13. Supporting Information

Work Packages

010100 References

010200 MAc chart
010300 RPSTL
010400 COEf/Bll LiStS

010500 AAL List
010600 Expendable and Durable Items List
010700-011200 Addhioml Supporting fnfomration WPs

lrrdex
DA Form 2028
Authentication Page
Back Cover

4.9.3 f)eveloument of a SGML source tile. Once an outline is prepared arrd all the work packages
have been idstrtified, a SGML source tile (document instance) should be developed for each WP. (Refer to
figure 4.) The SGML tagged source file is composed of SGML wrded ASCII, marked up (tagged) in
accordasw with the applicable modular DTD. Isrorder to tag V/P text appropriately, the author inserting
the tags must be familiar with the DTD or must provide the text file to a person who is experienced with
the DTD and who understands the type of documentation being W’r’htezespecially when content tags are
used. A customized template mndeled for the applicable DTD may be available or developed to assist the
author in creating the document instance.

Author’s Note: A temp[ate can be implemented in a kxt editor, a WkWWYG editor,a
database inputform, or a SGML authoring/composition systertt

4.9.3.1 Work ~acka~e identification numbers. For data base retrieval purposes, a unique number
will be assigned to the source tile for each WP. The WP identification number will not be changed
throughout the life of the WP. ‘llreae numbers will be assigned by the squiring activity irr accordance with
the requirements mrrtained inMfIATD-40051. Refer to figure 4 for an example of WF’ identification
number inclusion in a source file.

4.9.4 Printine the TM usirre the FOS1. The FOS1 specifies the desired appearance of the information
content of the document instances. Docmnent formatting requirements such as page layout sod
hyphmration roles are specified in the FOS1, as well as how document elements such ss paragraph titles,
tables, and lists are to be formatted. The FOSI provides the composition and imaging characteristics to be

24

I



I

I

I

MIL-HDBK- 1222

apph~ tO tie SGML tagging @Iclud@ attributes) of a SGML tagged text source file (dncomerrt instance)

●
to present the text material in pagimted or screen presentation fomr. The use of a FOSI is not mandatory.

4.9.5 printing the TM using a stvle sheet. A style sheet maybe used in lieu of a FOSI to specify the
desired appcamncc of the infomration content of the dncument instance. The style sheet provides the same

formatting requirements to an authoringkomposition system as does a FOSL

5. FORMAT ANO GENERAL ~G STVLE.

5.1 w. The format and writing style guidance contained in this section has been included to
expand, emphasize, and clarify the requimnents provided in MIL-STD-40051. To avoid unnecessary
repetition and to prnvide the user of this hasrdbnnk with a more useable document, requirements contained
inMIL-STO-40051 that are self explanatory or can ordy be interpreted in one way have been omitted from
thiS hrmdbcok.

5.2 -

5.2.1 Maior divisions. The hierarchical breakdown of a TM is: volumes (if required), chapters, and
work packages (wP). Each division used should have at least two occurrences (for example where there is

a Volume 1, there should be a Volume 2; where there is a Chapter 1, there should be a Chapter 2; etc.).
Mohiple volumes should be partitioned only between chapters.

5.2.2 Work oackages.

●
a. Work packages (WP) arc used to logically divide all data required for a certain function (i.e.,

descriptive information, opemtor’s instructions, maintenance, troubleshnnting, repair parts, supporting
infomratiow etc.). Procedural maintenance tasks or descriptive information mrrtained in a WP mnsist of a
series of paragraphs and procedural steps. When it is necessary to divide a maintenance task into
subtasks, for clarity, subpamgmph titles maybe used. Refer to paragraph 5.2.3. The words “END OF
TASK” are placed below the last data item (i.e., text, illustmtio~ etc.) in any WP containing prnccdural
tasks.

5.2.3 Pamemv hs.

a. Paragraphs contained with a WP are not numbered.

b. Pamgraphs and subparagraphs within a work package may have titles. If titled, the title should
begin at the Iefl margin. A first level pamgmph title is in all capital letters. Lower level pamgmph titles
have the first letter of the first word and of each principle word capitalized.

c. When titled pamgmphs are continued on subsequent pages, the fust level pamgmph title is
placed at the top of those pages (e.g., REMOVAL - Continued).

d. AII titles are in boldface type. Pamgraph text begins flush left and stand alone.

e. Text following pamgmph titles stands alone (i.e., text will not run-in with the title). Text begins
flush left, on the second line following the pamgmph title.

●
5.2.4 Procedural stem. Procedural steps present detailed, step-by-step instructions for perfomsing an

opemtional or maintenance cask - such as turning on a test seq changing oil; replacing a parG repairing an

assembl~ or inspecting, cleaning or removing an item of equipment, etc. procedural steps are presented in

25



MIL-HDBK-1222

I a logical sequence rmd reflect the sequence in which the wI(.s are actually performed. Procedural steps and
substeps are numbered cmrsecutively with ,%abic numerals or lower case iaem. procedural steps a-e
placed immediately after paragraph or subparagraph titles, or, if applicable, atler a small paragraph that ●
introduces the procedural steps.

Author’s Note: Thefollowing demonstrates,by example, how procedural steps are

placed after aparagraph titleor subparagraph titfe.

EXAMPLE I

REMOVAL (Exampleof aparagraphtitle)

There are two gunner-plug eyecups. One is on the mnrmander’s relay assembly and one is on the lSU.
Both are replaced the same way. The ISU gunnm-plrsg eyecup is illustrated below.

1. Remove gunner-plug eyecup (1 ) tlom eyepiece assembly (3).

2. Remove screw (4), screw sleeve (5), washer (6), and gunner-plug eyecup (1) from ISU (2).

OR

REMOVAL

1. Move SENSOR SELECT knob (5) to NEUTRAL.

2. Lumen two setscrews (7).

3. Remove SENSOR SELECT krrob (5) from SENSOR SELECT shaft (6).

EXAMPLE 2

REMOVAL

Them are two gunner-plug eyecups. One is on the cmnrnander’s relay assembly and one is on the ISU.

Commander’s Relay Asembly Gunuer-Piug Eyecup. (EsarrrpIeof asubparagraphtitle)

1. Remove gunner-plug eyecup (1) from eyepiece assembly (3).

2. Remove screw (4), screw sleeve (5), washer (6), and gunner-plug eyecup ( 1) from the ccarmrasrder’s
relay assembly (2).

LSU Gunner-Plug Eyecup.

1. Remove gumrer-plug eyecup (1 ) from eyepiece assembly (3).

2. Remove screw (4), screw sleeve (5), washer (6), and gunner-plug eyecup (1) from ISU relay
msembly (2).

5.2.4.1 Procedural step levels. Procedural steps may be, wherr requid divided into no more
than six levels.
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Author’s Note: Thefollowing demonstrates,by eample, how procedural stepsand

● substepsb?veIsareformatted and numbered

EX4MPLE

1. Primaryprocedural step number (1,2, 3, etc.) are flush left. Text begins two spaces after the
period following the numeral. The text is blocked.

a. The first-level prcaehmd substep step letters, (a, b, c, etc.), are immediately below the text of
the first-level procedural steps. Tkles are not allowed. The text is blccked.

(1) The second-level procedural substep step numbers, ((1), (2), (3), ~c.), me immediately
below the text of first-level procedural substeps. Titles are not allowed. The text is
blocked.

(a) The third-level procedural substep step letters, ((a), (b), (c), etc.), are immediately
below the text of second-level procedural substeps. Titles are not allowed. The text is
blocked.

~ The fourth-level procedural substep step numbers, (l_,~ & etc.), are immediately
below the text ofthird-level procedural substeps. Titles are not allowed. The text is
blocked.

g The fitlh-level procedural substep step letters, @Q, G etc.), are inurse&ately
below the text of fourth-level procedural substeps. Titles are not allowed. The
text is blocked.

Author’s Note: If additwnafsubstep lettersare required, use no, ab, etc. after z, or (aa)t
(ah), etc. after (Q, or ~ & etc. afterG

5.2.5 Tables and lists.

5.2.5.1 Table locations.

a. Tables are inserted in the TM on the sanre page or as soon after the first reference in the text as
possible.

b. Full-page tables using a horizontal (landscape) format arc positioned so that the page must be
rotated 90 degrees clockwise to be read. The table number and title are placed at the bottom of the page aa
it exists before rotation.

● “

5.2.5.2 Table numbering. Tables rae numbered consecutively within each V/F’in the order of
their reference starting with Arabic number 1. If only one table is refmenced in a WP, it is numbered.

5.2.5.3 Table titles. Each table has a title. The titles identi~ the contents or purpose of the table
and distinguish that table from others in the TM.

a The table title consists of the word “Table” followed by the table number, a periodj two spaces,
and the title. A period follows the last word of the title. Capitalize the tisst letter of the fmt and each
major word of the title. Table titles are in boldface type.
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b. Center table titles above the table. If the title is tno long to tit on one line, align the second line
with tbe first Icttcr of the title.

●
c. Identi& tables applicable to one Service only in a joint service TM. (For example, Table 3.

Fuel Indicator Correction Factor-a (Army Only).)

~

d. Identi~ tables applicable to more than one service in a joint service TM. (For example, Table

1. UHF Radio Contrcds (Army and Navy Only).)

e. When a cable is continued on more than one page, the table number and title is repeated

followed by a dash and the word” Continuscl” The closing rule is omitted at the foot of a continued tablq
the opening rule is continued at tbe head of the continued portion along with the he.aiing title data.

5.2.5.4 Table format. Certain required cables inMIL-STD40051 are referred to as “standard
tables”. Tables designated as standard have no deviations to the number of mhmms and the titles in the
column headings. The format and table headings are automatically generated by tbe applicable modular
DTD and FOS1 used for the functional information. The following applies to all non-standard tables
developed for a TM.

a. Place a horizontcd rule at the begirming (head) and at the end (fret) of a’tsble. Title columns

appropriately in bOldfa% uppme lettcIz. place a horizontal rule ~der the column titles. AH tables have
outside venical rules ant if required for clarity, vertical rules between columns.

b. Design tables so that related entries in different mhm-ms are aligned.

c. Align data within one cmhmm of a table by one method only, i.e., left justified, left justified with
substeps indented, centered, etc. However, diffcrznt columns within the same table may be presented
differently, i.e., one column may have the data left justified while another column may have tbe data
centzred.

d. Tables may ccmtairr procedural steps and substcps, with a maximum of four levels (i.e., (a), (b),
etc.). Number steps in accordance with 5.2.4.1. Whzrr space allows, indent the substeps two spaces.

e. Illustrations may be included within a tabl~ if necessary.

5.2.5.5 Fnntnotes m tables.

a. Unless numbers wocdd cause confusion, use consecutive superior mcmbcra beginning with 1 for
numbering fcmtnotes to tables. (Refer to figure 5.) The mmsbetig system is by table. Superior
lowercase letters, asterisks, or other designations maybe used where numbers would cause confosion.
Place footnote ref~ces at the right of letters, words, or symbols, and at the Iefl of numbers (also at the
left of such words as “None” in columns with numbers). Nombcr referecrces to fnomotes across the page
fmm left to right. Sepamte two or more foomote references nccurring together by spaces, not commas,

b. Place foomotes to tables below the closing line of the applicable table unless the table is

continued.(Refer to figure 5.) If the table is continued on orhcr pages, place all foomotes at the bottom of
the page on which they are referenced.

c. For foomotes mming before the end of the table, place a one-inch horizontal rule flush left two
line spaces below the table and place the fnntnote under the rule. Start fnotnmzs at the end of the tabIe on
the second line below the closing rule.

28



I

IWL-FJDBK- 1222

d. Indent all footnotes five spaces from the left margin of the table and return carryover lines to the

● left margin of the table. Separate fmtnote numbers or other designators from the footnote text by two
spaces. (Refer to figure 5.)

5.2.5.6 Table readability and use.

a. There is clear space between columns. Row entries in tables may also be arranged in groups

separated with clear space.

b. Entries am shgned within columns as follows:

(1) For decimal dam decimal points are aligned.

(2) For scientific notation, multiplication signs are shgned.

(3) All other numeric data are aligned flush right.

(4) Alphabetic or alphanumeric data maybe aligned flesh left, fl~b right, or centered. Data
may also be indented.

c. Units of measure am identified in appropriate mw entries or as sepamte column hesdiigs.

d. The oser will not be required to interpolate (estimate between tabled vrdues). Avoid interpolation

by expanding the table or by presenting the data in a graph.

● 5.2.5.7 Tabular infomsation. Small arnoonts of tabular information may be prepared in a tw-
mlunm format without identiwlng it as a table. Each column may have a header. Capitalii the first letter
of the first and each major word of the header. The headers am in boldface type and underlined.

5.2.5.8 J@. Lkes maybe used in lieu of tables, when appropriate. Three typ& of lists are
identified below. Lk.ts maybe unnumbered, numbered sequentially, or lettered alphabetically. They may
have an optional title in all uppercase bold letters. (Refer to figure 6.)

a Definition list. The definition list consists of the term and the definition. It may have the

headers, c’= and Definition” above the appropriate sections of the list. RefertoMIL-STD-2361 or
MIL-PRF-28001 for more information on the development of lists.

b. Random list. The random list consists of one or more items in a mndom order.

c. Sequential list. The sequential list mnsista of one or more items in a specified order, such as

alphabetic, numeric, or alphanumeric.

5.2.6 Fimsres/illustrations.

5.2.6.1 Fisrure numbering. DMWRa and RPSTLs require the use of figure numbers. For all
other TMs, figure numbers are only required for foldout type illustrations because they are always located
at the rear of the TM and not within the WP where they are used. When figure numbers are used, figures
are numbered in consecutive ascending numerical sequence wifiIn each WP, begirming with the Ambic

●
numeral 1. Figures are numbered in the order of reference in the text.
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5.2.6.2 Fi mm number and title cdacement. When used, titles and numbers for figures are part of
the illustrations and not a pan of the textual material. Figure numbers for DMWR.S, RPSTLS, and foldout
figures are plac-ed on the gmphic and become a pas-t of the gaphic. When inserting a figure into aTM in ●
the horizontal (landscape) position, the page must be rotated 90 degrees clockwise to be read. Make certain
that the figure number and title (which is pm of the graphic) is Icxated at the bottom of the graphic as it
exis~ before rotation. (Refer to figure 7.)

5.2.6.3 RPSTL fkure numbering. RPSTL TM figures and figures in RPSTL supporting
infomsation WPs are sequentially numbered within a RPSTL chapter (not within each IVP), using Arabic
numerals beginning with 1.

5.2.6.4 Fiaure titles.

a. When titles are used for figures, “Figure” is in upper- and lowercase, followed by the figure
number, a perind, two spaces, and the title. Capitalize the first letter of the first and each major word of the
title. Follow the last word of the title with a period. Center figure titles on the graphic image area below
the gmphic and begin the title on the same line with the figure number.

b. If the title of the figure is tno longto tit on one line, align the secmnd line with the first letter of
the title.

c. ldenti& illustrations applicable to one .%-vim in a joint service TM. (For exsmplc, F~ure 3.
Fuel Indicator (Army Only).)

d. Identifi illustrations applicable to more than one Service in a joint service TM. (For cxsmple,
Figure 3. Fuel Indicator (Army and Air Force Only).)

5.2.6.5 L%%?@. ~g~ds we PSITOf fIWeS md nOt PrU_IOfthe text.

5.2.7 Warnings . cautions. and notes. Warnings and cautions, are short, concise, and used only to
highlight operating or maintenance procedures, practices, conditions, or statements which are considered
essential to protect personnel (Warnings), or equipment (Cautions). Notes are used to highlight
pmcedums, practices, conditions, or statements which are not considered essential to protect personnel.
Wsmings cautions, and notes do not mntain prncedurd steps.

5.2.7.1 Format for warnings. cautions. and notes

a: Standard warnings and cautions consist of four parts: a heading (WARIWNG, CAUTION), a
seatcment of the hazard or precautio~ minimum precautions to bc tak~ and a possible result if the
warning or caution is dk’cgarded. Warnings and cautions imcndlately prexde the text to which they apply.
Notes precede or follow applicable text,depending upon the material to be highlighted. When wamin~,
cautions, and notes nccur for the same text, warnings will appear first, cautions second, and notes last.

I

I

b. The header WARNING, CAUTION, or NOTE is bold and centered above the appropriate
text. Headers are not numbered. When a wart-ring, caution, or note consists of two or more paragraphs, the

header WARNING, CAUTION, nr NOTE is not repeated above each pamgmph. Wamin~ cautions, and
notes on unrelated topics may not be contained under one heading.
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c. The icons provided in figure 8 can be used in conjunction with the WARNING or CAUTION
header. Figure 9 provides an example of the addition of an imn to a safety warning for quick recognition
of the hazard by the user. Icons used throughout the manual should also be included in the warning
summary at the begiming of the manual along with their deftitions. (Refer to figure 10.)

d. A general description of the warnings should be included in the warning s-ary provided in
the front of the TM. (Refer to figure 10.)

Author’s Note: The warningsummasy is not be a word-for-word repetitionof afl the

warnings in ihe TM and should be Iimifed 10alerts”ngthe user of the different typesof
hazards,in generul terms, thatwill be encountered in operating and maintaining the
weapon systemor equipment covered wi/hin the TM.

e.
margins.

f.

g.

Indent all lines of wirnings, cautions, or notes five spaces or characters from both left and right

Bulleted lists are not aflowed in warnings, cautions, or notes.

Warnings, cautions, or notes are not divided so that first lines or groups of icons appear on one
page and remaining lines or group of imos appear on another page. Warnings, cautions, and nOt= me nOt
separated from the text to which they apply.

5.2.8 Hazardous materials warnirres with icons. Procedures prescribed for the operation and
maintenance of equipment are consistent with the safety standards established by the Occupational Safety
and Health Act (OSHA) Public Law91 -596 and Executive Order 12196. When exposure to hazardous
chemicals or other adverse healths factors or use of equipment cannot be eliminated, guidance pertaining to
the exposure is included in the TM. A list of personnel protective devices should also be included.
Hazwdous materials warnings maybe presented in the standard warning format without an imn (as
described above in 5.2.7.la and b, or in conjunction with an iron, or a mmbination of icons. The squiring
activity must approve the use of icons other than those premrted in figure 11 of this handbook. Hazards
that result from a combmtion of materials must clearly be identified to indkate that mixing or combhdng
the materials creates the hazard.

5.2.8.1 Format for hazardous materials warnirses with icons. H=dou.s materials warnings with
irons consist of a heading (WARNING), the icon(s), and a full description of the hazardous material and
the precautions to be taken. They imnwdately prezede the text to which they apply. For mmmordy used
substances only (e.g. dry cleaning solvent, hydraulic fluids, paints, etc.), an abbreviated format maybe used
for hazardous materials warnings. The abbreviated format consists of the heading (WARNING), the
icon(s), and the nomenclature (signal word(s)) of the hazardous material. In this case the full description of
the warning is placed in the warning summary at the hunt of the TM. (Refer to figure 9.) Icons maybe
used in technical manuals warnings either singly or in combination. Whm icons are used in mmbhation,
the placement and format should adhere to the methods provided in figure 9. Figure 11 also includes all

approved single bamrd icons; additioml icons and definitions will be add@ as applicable, when @is
document is amended or revised.

5.2.8.2 Development of icons. (Refer to figure 11.) Icons are enclosed in a square or rectangular
box. The signal word(s) for irons appear outside the box placed to the right or below the icon(s). Type
size for signal word(s) should be no smaller than 10-poin\ 12-point boldface type is recommended.
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5.2.9 Page sizes.

a. Table I lists approved TM page sizes. The maximum printing area includes all printed matter on
the page (e.g., text, illustrations, revision bars, TM numbers, page numbers, etc.).

b. W!th the exception of RPSTLS supporting nuclear weapons (regulated by Department of
Energy/Defense Nuclear Agency), RPSTL TMs and RPSTL supporting information WPs are prepared in a
vertical format.

c. Table II lists manual trim sizes, foldout maximum page trim sizes, and foldour maximum
printing area for foldout pages. The minimum margin is 1/2 inch top and bottom and 1/2 inch on the side

opposite the binding edge. Foldouts will only appear in 8-1 /2 by 1I and 11 by 8-1 D inch size manuals.

TABLEI. TMpagesizes (ininches).

Style

Standard

Pocksr

Logbook

Double

Trim Size

8-li2x 11
11 x 8-ID

4 X5-lR
5-lnx4

6-1i2x9-1/Z
9-lf2x6-lf2

17X11

Format

Verrical
Horizontal

Verrical
Horizontal

Vertical
Horizontal

Horizontal Only

Maximum
Prirting Ama

7XI0
10X7

3-1/8 X5
5x3-1/8

5-li2 X8-1/2
8-IL? X5-1/2

15-314X9

TABLE IL Foldout page sizes (ii inches).

Manual Trim Size Foldout Maximum Page Trim Size Foldout Maximum
(Including Apron) Priming Arsa

S-in x II 42-1/2 X 11 36X1O

11 X8-li2 I 11X42-li2 I IO X36

5.2.10 Tvoe sizes and stvles. Table III Iisrs preferred type sizes and styles. All type sues may
be plus or minus one point. Slight variations in spacing and Icading are permitted. Exc.spt for pocket size
TMs which may use 6 point type size, 8 point is the smallest permissible type size
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TABLE M. Style, capitaliition, Ieaditg, and spacing

Cova smrity
Classification

Cover TM Number

Covet Words“Tcchniad
Manual”

Coven Type of Publication

Covet MaintenanceLevels

Covet Nommcblme of
EWipInan

Cover T~ Model,Pm
Number,NationalStock
Number,EIC,or Subjm

Covcc Subtitle (VOhmK
Thle and Number)

Covcc Availability
Smmncnt,Supmes5i0n
Notia, Disclosure Notice,
Distribution Sta!emm,
SXport Control Notim,
Destruction Notice

Cover %wicc
Nomnchture

Cover Change Number and

Cover TM Date

FronuTkc.k Matter Hcacfcrs
Warning sunmw, Tabk of
Ccmmns, How to Use This
Manual, fnda, and CJ1OS-WY
Hcadm

Preferred Font

Ty@ size.

S8N serif bold 24

Sam serif bold 24

.%nsxrifbold 14

Sms serif bold 14

%nsxrifbold 18-24

Sansscrifbold 18-24

%mxrifbold 14

Sam serif bold 8 for
hcadcrmdsansdfg
for tat

Sam scrifbold 18

Samscrifbcdd14

Sam m’ifbold 18

14 Sam scrifbold

Capitalization Leading

uppercase I

uppercase I

Uppuca.w I

Uppcrca.w
I

Uppa’caw

I1

Uppa-case
I

4=
u~ for
header and
upper- and
Iowa- case for
text

Uppcrmc

Uppcrca$e I

Uppm-ax 6

Vertical Spacing

48 p0inL5 bCIOWTM
numbec 1g points
move tat
mauwnance task
pmxdural, or

p=wwh W
table, or illusmatiow I 2
points above W3ming.
camion, and note
kadm
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TABLE 13L Style, capitalization, Ieadhg, and spacing - Continued.

n Use

E
Change Sheet

T,tlc Block Page

TM Number

PageNumber

Change Number

IISccurityClassiticaIion

llfkktcclf%.gcNcmdion

ChapterNumber and Hcada

+

Work PackageUnique
Number and Header

scow of Task Tittc

fnitid setup Bottom
Horizontal Rule

Preferred Font I Capitaliition I Leadiig I Vertical Spacing

Sam serif bold 10 Uppcxasc for first
letter of “change”

Sam serif bold 14 Uppma.w

Sam Serif Bold 14
I

uppercase

SW serif tmld 10 Upf)erwe

Sam serif bold 10 I Uppmase

30 paints from top of page

30 points IiOm bonom of

P*

30 points from bottom of

P%c

●3Opoints from top and
t.ntom of page
30 paints &am top or

2 bonom of page

6 Cctucred left to right and
top to botsom on p= 18
points bctvmen chapter
number and bcadcr

Top rule 18 points klOW
TM No.; bottom rule Ig
points above hcadcm, text,
table, or illustration

2 8 points below top WP title
horizontal rule and g points
above botmm mle

2 18 points below w bottom

I I I,,pcintsk,.wscopcof

Sam serif &old 10 u~ 2 1g Jxlint5 below scope of
task bottom mle

1g @nts below initial setup
text
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TABLE III. Style, capitalization, leading, and spacing - Continued

Use Prefaed Font Capitalization Leading Vertical Spacing

Ty@JSize

Maintenance Task Titles Sam serifbdd 10 Uppefme 2 18 points bdOWTM
and Narrative Text Titles number, tiontiack matter
(same level as mainmmncz header, WP or initial s-mup
task dtlcs) IxmizOnti b-worn rulq I 2

points abc!w$xlow tat,
table, or illustration,; 12
points abavchclow
uaming, caution, and note
hcadcrshext

%ouduml Text Titles or Samscrifbold 10 All uppercase or 2 18 points bClOWTM
Paragraph TItJcs uppercase for number, tiontik matter

fm letter of header, WP or initial setup
each principal horizontal bottom rufe,
wwrd (dcpcnd~ maintenamx task or
upon Cmpkis) namative text titk I 2

points abovelxlow tat
table, or illustmtiom, 12
poilns !3b0Vemelow
wamin8, c@tiOU,and note
hcadmshxt

Text serif 10 Uppu- and 1 18 fminls bClOWTM
10— number, WP or other

hcadcq I 2 points
abovo’below table or
illustm.tiom 6 points FILUVC
page no.; 6 points
abwemxlow warning,
cauiion. and note heackn

Emphasis Italic bold 10 Upper- and 1
lo—

Formulas and Equations Italic 10 UppU- and I I 2 points ELxw71Elow lest,
10— table.,or illusmntion

FigureNumber and Title %ifor italic 10 Uppcrcasc for 2 18 points below illusmxion
fmt letter of (within the figure area)
each principal
word

Legend on hstrations %nsscrif8 Uppacase for I ~ ~~
fml ktser of first
ward

illustration Calloms %nsscrif 8 Upp.awx As rquird
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TABLE US. Style, capitalization, leading and spacing - Continued.

Foomows

Warnings, Cautions,
and Noms Headcn

Illustration Captions
(titles)

Table Numkr and
Title

ColumnHcadeIs

Table Text

List Headers

Warnings, Cautions,
and Notes Headers

RPSTL Parts L/in,
Special Tools Li
md Crms-Refemncz
fndacs (National
StockNumberfnda
W, Pan Number
fndcx WP, md
Rcf~ce Designator
fndex WP) Cohmln
Headers

RPSTLText

Rules

preferred Font
TWsii

Serif 8

Sam serif mtm bold 12

%s serif bold 10

serif or itahc bold 10

%ifbold 10

serif10

%nsscrifbold 10

serif 8

SUIISserif cors bold 12

Samscrifbcdd8- 10

Samsuif8- IO

3/4 of a paint (0.010)

Uppcrcasc
I
1

Uppmax 1,

1

Uppucasc I 1

upper- and lo— ! 2

UPPU-md lowercase
1’I
I

Uppmax
I
1

-1
Uppcrcasc 1

U!qxr- and Ioucrcasc I 1

upper-and 10— 1,

Vertical SPi?&18

18 points below text or table

12 @nls below text and 6
yuims above text

18 points below ilh.strstio”

6 points above title

12 @lLS above list

18 paims below text or table

12 points tdOW tat and 6
points above text

~OTE: When a TM is classifi~ the TM number is 48 points from the top of the page and the page
number 48 points flom the bottom of the page. AH other spacing is adjusted accordingly.
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5.2.11Placem nt ~.e
. .

5.2.11.1 ~ a“ e.

a. Preferred text format for S-1F2 by 1l-inch manuals is single column (page wide), although
double column can be used. Both single and double column formatted WPs csm be included in asingle
TM if it would make the data more readable or comprehensible, however, both formats should not be
used in the same chapter.. Te’kt is single spaced (double spaces between prwedural steps).

“b. The first line of a paragraph should not be located “atthe bottom of the page or column. ‘fire
last line of a paragmph should not be placed at the top of a new page. Da not place the title or header on
tie last line of a page or calumn. Wkiows and orphans are not allowed.

5.2.11.2 ent of t xt and relae ted illu-.

a. Do not pl~e procedural steps in illustrations.

b. Place text and illustrations in such a mamrer that will conserve space without crowding or
degradhrg the usablliiy or clarity of the material. Avoid blank spaces whenever possible. Whenever
possible, place ilhatrations on the same or facing page of associated text. If thk is not possible (for
example, more tbaa one full-page illustration), place the illustration as close to the related text as
possible.

5.2.11.2.1 Piacement of text and relat Place text for pocket-size

manuals on the right-hand pages with supporting illustration on the facing Ietl-hand pages.

5.2.11.3
. .

TfiwWaJung Always position te”Mwithin the required image area: Do not wrap text
around illoatration~. (Refer to ~grsre 12.)

5.2.11.4 ~ . Illustrations arc placed either immediately above or
below the supporting text or the procedural step or group of steps. Ilhrslrations may float on a page to
seduce the white space on a page. If there is not enough mom on a page to place a supporting illustration,
place the iIluatration on a facing page i impossible.

Author’s Note: When developing an SGML document instance, use thefollowing worokto
indicatep[acenrent opfi”onsfor digitalillustrations: “Above”, “Below”, ‘Immediate
(deJau&)”, “Facing”, and “Ffoat”. Tag the appmprs”ateposition in the text withthe correct
optiofi (Refer to~gure 13.)

a Use the “Above”reference toplace the illustrationabove the referenced text or
steps. ,,

.b:

Use the ‘Below” reference toplace the illustrationbelow the referenced tert or
steps.

c. Use the ‘Intermediate (defau[fl” reference toplace the illustrationimmediately

below the referenced textor steps.
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0! Use the “Facing” reference top[ace the illustrationon thepage facing the
referenced tat or s(eps.

e. Use the ‘F[oat” reference toplace the iIhstration anywhere on thepage withthe
referenced tat or steps.

For additionalinfor~”on on themethods used to indicatehow toplace illustrationsin a

document instance, refer to MIL-STD-2361.

5.2.11.5 _ tasks u~
,.

When two separate tasks appear on the same
page one illustration ems be used to support both tasks if space permits.

5.2.11.6 Illustmtions are not repeated unless necessay to support
multipage descriptions of tasks or to support a different requirement in another pare of tie TM.

5.3 ~.

5.3.1 ~ and a~.

a. At tire fti E of abbreviations and acronyms, spell out words completely and place the
abbreviation or acronym in parentheses immediately after the word(s). When a phrase is abbreviated as
an acronym, capitalize the first letter of each word and do not scpamte letters in the acronym by periods
(for example, ‘Repair Parts and Special Tools List (RPSTL)”). Abbreviations and acronyms accepted as
words, such as radar, sonar, [aser, etc., need not be spelled out.

b. Do not create new abbreviations or acronyms to duplicate those presently listed in MIISITl- ●
12. Abbreviations and acronyms may be phrra] or possessive,

c. Define all nonstandard abbreviations and acronyms (except acronyms for Electrostatic
Dkcharge (ESD) and Hardness-Critical Processes (HCP)) in the “list of abbreviatiorra/acronyms”

-graph of the general information WP.

d. Spell out abbreviations smd acronymsusedin tables, but not found in the text or other portion
of the TM, in a footnote to the applicable table. Spell out abbreviations and acronyms used in
illustrations or figures, but not found in the te~ or other portion of the TM, in a note on the applicable
illumaion or figure.

e. When abbreviations or acronyms are used as markings on equipment (placarding), w the
same abbreviation or acmrrym in the TM.

5.3.2 ~. Tire use of equationsshould be held to the minimum use required by the needs of
the TM user. (Refer to figure 14.)

5.3.2.1 SYmkQIS.

a. Any enclosing symbol, such as parentheses ( ) or bmces { ), are prepared just wide enough
to align with the hlgheat and lowest pointa of the matter enclosed. Similarly, any dividing or covering

elemenL such as tfre horizontal division symbol ( ) or the top of the radical sign ~, is

prepared just wide enough to align with the right and left outer edges of the matter divided or covered. ●
For example,
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The input impedance is determined by

,[

(K-l)*+l
ZI’=Zlm (l-m) ~

I

I

The equivalent circuit (figure 38) shows that

39

The fiwquency of peak attenuation, f -, is
0

r.

~=”
foa. (15 x 103) ; ~8 ,5 ~Hz”

l-m2 1-(0.6)2 “ -

Usc pm-en~eses, brackets, and braces in the following order to set off parts of an equation:

{[h]}.

c. Whenever possible, integral signs and summation signs should be of the same height as the
mathematical expressions they ,joclude~

d. Inferiors (subscripts) precede superiors (exponents) if they appear together but if either
inferior or su~rior is too Ion% the two are aligned on the left.

e. Avoid the use of the slant bar.

● f. In mathematical equations, use italics for all letter symbols - capitals, lower case, small
capitals, and superiors and inferiors (exponents and subscripts).

5.3.2.2

a“ Punctuate mathematical equations in much the same manner as tea but do not use commas
to set off nonrestrictive expression placed in a clear space between lines of text For example:

Figure 12 shows that the described condition

exists when tbe grid of .V35 is just suffkientlynegative to neutralize the attsactirrg power of tie plate at
the cathode.

(The commas that would bc’~quired in an equivalent nonrestrictive situation in text are omitted.)

“b. Use periods after equations at the end of sentences, except where their use would be
meaningless or confusing to the TM user. For example,
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Amplification in middle

}

~= pn
es

range of frequencies

c. Do not introduce an equation with a colon (:) unless ihe words “as follows,” “the following,”
etc., are also used. For example,

The impedance formed by the reactance in series with resistor R7 is

(’fire terminal period is omitted for clarity.)

5.3.2.3 ~.
. .

a. Place an equation too long for one line flush on the left margin. Place the wcond portion
flush on the right margin and balance the two parts as closely es possible. The equation is divided:

(1) Just before ass equals sign (=) (Equals signs are clear on the left of other beginning
mathematical signs.),

(2) Just befom’a plus (+) or minus (-),sigsr separating elements of comparable rank, or,

(3) Just before a muhiplicationsign(x). This typeof multiplication indication should& ●
used whenever line interruption is necessary at a multiplication point.

For example,

15r + 6f - llz + 38f (z--l) + 23fz

=38 f(r+14z(#+f2)

..irs this circuit the plate current is given by the equation

EP)2Ip=ol(Eg+ ~) +02(Eg+ ~

EP)2+03( Eg+—
P

b. Do not break a short equation at the end of a line. Begin the equation on the next line or
center it on a line by itself.

c. All equations included in a single line mustbe & fmm ambiguity.

5.3.2.4 ~ Of eau-. In a series of equations, align the major equal signs. For

example,

Sohstiorr Since P=EI
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the line current is 1= ~. 21,400
—30 = 93.0 amp

‘EL 2

and the field current is If=~=~=2.3 amp.
f

53.2.5 . Place cmmectingw ordsofexplassation,s uchas"therefore''and
“similarly,” flush Iefi either on the same Iipe with the equation or on a separate line.

5.3.2.6 z. Use clear space above and below, equations as needed. “Center and indent any
complex or hard-to-read expressions in a clear space between the lines of text. Start a series of such
expr6saions at the Iefl margin or indent in any consitient manner. Center and indent any impnrtarst
expression, regardless of complexity, to in!xoduce or emphasize it. For example,

The value of the cutoff wavelength c is

.[ .)”~c = 90” Aco
01 + 02

where ca = 2a”cutoff wavelength without ridges and satisfies the approximate equation

cot .92 + (bl/b2) cot @l = .0.

5.3.2.7 When it is necessary to reference equations
in the text give the equatiori a referenm number. Tlse reference number consists of EQ, followed by an
Arabic. numeral beginning wi~ 1 within each WP. (For example, EQ 1, EQ 2, etc.) (,Refer rdso tn figure
15.)

6. GRAPHIC REQUIREMENTS.

6.1

“6.1.1 ~. Plan, lay out, and size illustrations tn effectively
portray the required details, and prepare to the latest technical data.

6.1.2 ~de~ilandb

.6.1.2.1 ~~ Style and techniques should be of a qqity &at will produce
illustrations which will cl~ly, adequately, and economically portray the information tn be illuabated.
Tbe amount of detail should be limited to that required to support the content of the illustration.

a. When text aIone is not adequate, supplement the text by using iilustmtiorrs for depicting
procedures such as disassembly, assembly, removrd, end installation. 1ssaddition, illuh%ttions are used
to describe ass item, process, or pmcedm, call attention to detail> and provide identification of
assemblies, parts, and tools, etc. Number or nomenclature callouts can be used to key importasst items in
the illustration to the text.
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b. Present illustration views so that the TM user can best understand the text being supplemented.
In most instances this will be as the user would view the itcrrr in the performance of the associated task. In
some cases, however, depicting the procedure or location of parts and controls described in a procedure ●
would better serve the user if shown as viewed from a different position.

6.1.2.2 ~. Prepare illustrations to the smallest scale possible to be mnsistent with effective

use of space asrd with all essential details legible. Make the sizes of the illustrations the same size as the
areas they will occupy on TM pages. Refer to 5.2.11.4 for placement options.

6.1.2.3 Graohic size options. Size options for graphics are full page, X page, l/4 page, asrd I/g
page. Determine the size of the graphic by measuring from the top of the graphic to the bottom. More
than one illustration may be placed in the designated graphic area. (Refer to figure 16.)

6.1.2.4 Letter size. The scale of text on illustrations should provide for a minimum final letter
size, when printed, of 8 points. (Also refer to 5.2.10 and 5.2.11.)

6.1.2.5 Electrostatic dischawe (ESD) sensitive acronvm. Mark figures, drawings, and
schematics with the ESD acmrrym in accordance with MJL-STD- 1686 and MJL-STD-40051.

6.2 Elements of illustrations.

6.2.1 Border rules msd boxes. Border rules and boxes should not be used for single illustrations, but
are used to sepamte multisection illustrations on the same page or for locator/detail view?,. (Refer to 6.3.7,
6.3.11, and 6.3.12, and to figure 19.)

6.2.2 Use of the human fime. When necessary, illustrations may include a human figure or parts of
the body. The following stipulations apply. ●

a. Jewehy should not appear in any illustration.

b. The illustrated hrmsarr figure should not obscure necessary details of the item(s) being
illustrated.

c. The clothing for the human figure should be illustrated according to samples provided by tJre
squiring activity.

d. A cross-section of races should be used.

e. A cross-section of sexes should be used except when a task is gerrder specific.

6.2.3 Credit lines.

a. The photographer’s or illustrators srarrreshould not appear on asry illustmtion.

b. A manufacturers name, symbol, or trademark should not appear on illustrations for the
purpose of identitjing the illustration.

6.2.4 Cal louts. Index numbers, reference designators, nomenclature, leader lines, sweep arrows,
legends, and other identifiers are used, when necessary, to identify significant features.
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a. Use leader lines or sweep srrows to help the readers orient themselves with resp~ to the

●
illustration and to provide directional movement in tasks.

b. Callouta are prepared by a mechanical or electronic method, rather than by frechsnd lettering.
(Callouts on engineering drswings prepsred in accordance with 6.3.6 are acceptable.)

c. Callouts and their leader lines should be easily dktinguishable from components and other
lines of the illustration.

d. Callout leader lines or arrows sre strsight lines where possible. Don’t allow leader lines to
WOSSeach other.

.
e. When prsctical, all callouts should be placed outside the boundaries of the psrts illustrated so

that the parts sre not obscured.

f. Use a type size no smsllcr than g points and no Isrger than 10 points.

g. Use uppercase lettering for nomenclature willows.

h. Nomenclature may appear on illustrations only if it can be done wMsout crowding or reducing
type size so aa to mske reading dificult. (Use diagrsm callouts of no smaller thssr 8 pointa.)

i. When an item is first illustnned and its location haa not yet been specified, a simplified general
locator illustration may be used to identi~ the location of the equipment item within the sy?.tem. (Refkr to

●
figure 23.)

6.2.4.1 index numbers. Index numbers starl with Arsbic msrnersl 1 and continue consecutively.
fndex numbers mntinue in sequence from one sheet to another in a set of multisheet ilhrstrstions.

Author’s Note: When a sen”esof illustrationsare ured within the same informational,
operational or maintenance task (e.g., theoty, operator instruction,or removal procedure),
index numbers should conts”nuefrom one illustrationin thatseries to the ncct, however, t~
an item thatalreadyhas been assigned an index number b ured in more then one
illustrafi”onin thatsen”es,it must retain the same index number.

a. Index numben should be in clockwise sequence (beginning at 11 o’clock), disassembly
sequence, or in order of mention in tie text.

Author’sNote: To @orove elar~ withina TM,all threeind.zxnumbersequencemethodsmay
be used,however,thesequencemethodwithinindividualchaptersshorddremainconsirterst

b. Identifi all items shown aa exploded (Refer to figure 17). Items drawn in phsntom need not
be identified. (Refm to figure 17.)

Index numbers should not be ccmtsined withh circles urdess required for a specific resson in
MIL:STD-40051

6.2.5 RPSTL firzures.

●
For RPSTL figures, the sequence of index numbers stsul at 11 o’clock and

proceed clockwise.
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6.2.6 Nomenclature. Nomenclature of more than one line should have the left margin justified when
placed on the right side of the ilhsstratio~ right margin justified when placed on the left side, or stacked
with the text centered when on the top or bottom of the illustration. All lines of copy should parallel the ●
horizontal edges of the figure, whenever possible. (Refer to figure 33.)

6.2.7 Leader lines and arrowheads. Do not allow leader lines to touch the callout. Do not allow
arrowheads to enter the object to which they apply. If it is necessary to enter the object to provide for
greater clarity, a bmakoff symbol should be used in lieu of an arrowhead. (Refer to figure 33.)

a. Lines are to be uniform, short, and as straight as possiblq avoid the use of dogleg-shaped lines
unless absolutely necessary.

b. Leader lines should be placed at an angle. o

c. Arrowheads may be added for clarity.

d. Arrowheads should be uniform in shape and size where multiple arrowheads are used on a page

e. Lha ~d arrowheads should not cress or come in contact with other cdout lines or
arrowheads nor should they obscure essential details.

6.2.8 Illustration le~ends. When necessary for clarity, legends are prepared to identifi index
numbers on illustrations.

a. Legends are a part of the illustration and are not be placd in the text arm.

b. The header is prepared in the following format: @e@

c. If the legend is continued, repeat the header, followed by a dash and the word “Continued.”

d. The list is placed one line space below the heading. It is single spaczd, and indented two

spaces.

e. The list consists of the index numbers correspondktg to the index numbers on the illustration,
followed by a period, two spaces, and the namddeacription of the itenr.

f. Only that information which is necessary to clearly identi~ the items is included in the legend.

g. Where methods such as tabular presentation are used (i.e., in a RPSTL), no legends are
requirsd.

6.2.9 Color in illustrations. Black and shadea of black (one color) are normally used for TMs.
Prior approval for use of color must be obtained from the acquiring activity. The squiring activity will
provide titters approval, designating color(s) to be used.

a. When color (other than black) is required, it should be held to the minimum absolutely
necessary to highlight or clarify important information.

b. The number of colors should be kept to a minimum by use of various tecluiques such as tints,
pammrra, cross-hatching, and dots.
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c. ,4ny number of shades of a primary color used can be considered as one color (e.g., a two-color

●
printing could mnsist of black and three shades of red).

d. When color is approvedkpecifkd, the primary colors of red sad blue should be used first.

e. Yellow should not be used alone.

I 6.2.10 Identification nmrrbers. Each illustration is assigned a umique identification number
provided by the acquiring activity. (Refer to figure 17.)

I a. Contractor’s identification number may be used when approved by the acquiring activity.

b. When the identification number is to be primed in the TM, such numbers should be

approximately 4-to 6- point type and placed in the lower right-band comer of the illustration (within the

I graphics area) sufficiently removed to avoid being confised as part of the illustration.

1“
6.3 Tyrses of illustrations.

I 6.3.1 Illustrations for mxedures. Illustrations developed to support operator or maintenance
procedures should not contain the text steps on the illustration (in the figure area).

Author’sNote: For themostpart,whent.zrtispm of agraphicit isnot intelligent(i e.,
I graphiesprepareddigitalfy are in o CGM, W raster, or IGES format, thereforeaw authoring

I

I

system cm notspec@zliy accessor modt> the graphic tert dota). Mod@iation of thegraphictext

●
datausuallyrequiresthessseof sophisticatedgraphicsofiare

a. Illustrations for procedures should supplement the text by clarifying procedures which are of a
special mture or are not obvious.

b. Lame illustration(s) (except for foldouts) as close to the text step(s) as possible.

c. It is not necessary to illustrate each step of a maintenance procedure, such as the removal of
screws with an ordinary screwdriver, Ii!ling off a cover after the screws have been removed, etc.

6.3.2 Tcrol and test equipment ilhsstmtiom. Only uncmrrnron or unusual uses and connectioro for
test purposes are illustrated if it is essential to do so to avoid misunderstandmg. Unusual operations
should also be illustrated. Standard tmls and test equipment are not illustrated, nor should self-evident or
generally known uses be shows.

6.3.3 Illustrations of swcial tools and test emsi~ment. Special tools and test equipment should be
illustrated.

6.3.4 Line drawirr~. Line drawings must be of high reproduction quality.

a. Primary limes that create the basic outline (object line) of the drawing comporrcnts must have
sufficient density (darkness), line weight, and sharpness to accorranodate reproduction. When
electronically or optically reproducx@ the primary lines should require no additional gmphic enbancernent.

●
b. Secondary Iines, such as those used to indicate extensions or measurements, are lighter than

primary lines, but strong enough to repreduce clearly at the requird reproduction size.
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c. Shading may be used to give substance and fomr to the item depict@ to sharpen the contrast
between the subject and its background, or to increase effectiveness.

(1) Shading and shadows are used only when necessary to provide a clear understanding of
fomr, shape, or depth.

(2) Shading effects are not to be used for decorative purposes.

d. Accented lines may be used to emphasize detail when necessary.

e. Lined, cross-hatching or mechanical patterns used instead of color should remain clearly
defined on the Final Reproducible Copy (FRC). (Refer to figure 18.)

6.3.5 Photo ermhs. When approved for use by the acquiring activity, photogmphs (including
prescreened photographs and continuous tone artwork) maybe used for illustrations. (Refer to 6.5. 1.)
Photographs shotdd not be used on foldoots.

6.3.6 Engineering drawings. Do not use engineering drawings unless specified otherwise by the
acquiring activity. When used, the drawings should meet the following miter-k

a. They should comply with MIL-STD- 100 or user needs. They should be modified, as
necessary, to meet the legibility, format, and production requirements described in thk docoment and
MIL-STD-40051

b, All unnecessary &ta that woold reduce the comprehension or clarity of the drawing shoold be
removed. Data includes borders, title blocks, manufacturer’s notes, and other irrelevant material.

c. They must be reduced to meet technical manual page size restrictions.

6.3.7 Multisection illustrations. prepare multisection illustmtions, when necessary, to identifi

significant features on an illustration. (Refer to figure 19.)

a. Each section of a mukisection illustration is identified by a capital letter.

b. Sections may or may not be titled, but if one section is titled, all are titled.

(1) Each title, with the identifying letter as its first character, is centered with respect to the
section to which it applies.

(2) Where titles are not US4the identi~g lettem are centered.

(3) lderrtifjing letters and titles are larger and bolder than any other lettering on the
illustration.

c. Sections are clearly sepamted by ~mes. Separation by shading is not used.

6.3.8 Multiview illustrations. Multiviews maybe prepared when newssary to idcnti~ significant

featores on an illustration. (Refw to figore 20.)

a. Each view should be oriented and enlarged as necessary to iderrtifi significant features of the

item.
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b. To show orientatio~ use arrnws or text (i.e., “Rotated 180 degrees.”) as it relates to the main

● illustration.

6.3.9 Foldout and mtdtisheet illustrations. When speeified by the acquiring activity, foldout
illustrations may be prepared. Foldout-foldup pages are not permitted. When an illustration must be
larger than a single TM page for clarity or to be easily viewed by the TM user, multisheet and foldout
presentation should be considered. Multisheet illustrations are the preferred format. When an illustration
that normally would be presented as a foldout is instead prepared as a page size multisheet continuous
flow diagram (refer to figure 21), the following guidelines should be followed:

a. Allowance should be made on each page for the termimtion of data within a 7- l/2-inch image

area.

b. Data (e.g., nomenclature or symbols), with the exception of horizontal lines, should be pIaced
no closer than 118-inch tlom the image area limit after reduction.

c. Lines should not be vertically displaced during the transition from the image area on one sheet
to the next sheer.

6.3.10 Exdoded views. An exploded view (refer to figure 22) is a illustration that shows a unit

sepamted or dkassembled but with all the parts positioned in correct relationship to each other. Exploded
views are used in Repair Parts and Special Tools Lists (RPSTLS) and, when practical, to support
removahrstallation and dkassemblykassembly instruction. The following guidelines are recommended
to ensure clarity of presentation

● a. Index numbers, keyed to a Iegent lisq or text ref-ce, can be used to id.mti~ parts

b. No more than 20 items should be called out in a 7- by 10-inch area if nomenclature is used.

c. Whenever possible, the average maximum msmber of cal louts within a 7- by 10-inch area
shoold be 70. All callouts (numerals) should be outside the bousrdaries of the parts being illustrated.

d. If the criteria of subparagraphs b. and c. above cannot be m% use detail views of the figure.

e. If the equipment is of such a mture that it cmmot be adequately illustrated by a single exploded
view, it maybe exploded by subassemblies as separate views. fn such cases, locator views can be used, as
needed, to orient the user to the proper area. (Refer to 6.3.1 1.)

f. hems should be numbered sequentially, starting with the number 1 (in clockwise, disassembly,
or in the order mentioned in text sequence, depending upon how the exploded view is used).

!3 To assist in location, the relationship of all parts in an exploded view should be clearly
indicated by axis lines.

h. Limit the level of detail to that required to positively identi~ parts. Excessive detail makes the
illustration complex and does not contribute to usability.

i. Use straight (not dog-legged) arrowhead leader lines at all times, if possible.

● j. CSI1OISIleader lines should not cross each other.
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k. Use broken lines for parts shown merely for reference, but not called out. Ensure that the
broken lines are legible.

1. Center (axis) lines should be used on exploded views to show parts relationship.

6.3.11 Locator views.. When required by the complexity of the equipment or to assist in user

orientation ofpsrt(s), illustrations should contain a locator view. The overall equipment or item is shown
with the area covered by the view highlighted. (Refer to figure 23.)

6.3.12 Detail views. A detail view of a part or subassembly should be illustrated when the
subject matter cannot be clearly illustrated in the main view. The desired subject matter maybe identified
with detail letter(s) or index number(s) on the main view and illustrated, as required, in the detail. (Refer
to figure 23.)

6.3.13 Scrumed images. Scanned images md photogmphs should be of such quality and
I resolution so as to meet reproduction requirements for the FRC.

6.3.14 Cartoons. Do not use cartoon-type dmwings and other similar visual techniques unless
specified otherwise by the squiring activity. When used, such drawings should not include copyrighted
cartoon characters mrd must serve a functional purpose.

6.3.15 Diagrams The following paragraphs describe various types of diagrams that maybe
required to suppoti the operation and maintenarr~ data contained in the TM. -

6.3.15.1 %mcitication requirements. Use the following specifications as applicable.

Subject ~uipmerrt Covered Specification

Abbrcviatioos All MIL-STD-12

Dmtling Practices Mechanical
Electrical and Electronic AMIY14.15-1966( R1973)

Engineering All MIL-STD-l 00
Drawings

Gmphic Symbols Electrical and Electronic IEEE 315A-86, IEEE 280-85,
Mechanical MIL-STD-1 7-1 and 2,
Digital (Logic) fEEE91 -84,
Fluid Power ANSI Y32.1O

Reference Electrical and Electronic IEEE 200-75
Designator-s

Unit Symbols All IEEE 260-78

Logic All IEEE 91-84

6.3.15.2 Desiemations. diammrs. and svmbols. Designations, diagrams, graphic symbols, and

I
letter symbols used on illustrations are in accordance with specifications listed in 6.3.15.1.

a. As specified by the acquiring activity, new designations, diagrams, and symbols not revered by
the specifications may be used if explained in the TM’s “How To Use This Mrmusl” section. ●
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b. Symbols are spelled out when the symbols cannot be reproduced by the equipment or software

● used to prep~e the final &producible copy (e.g., PIUSfor +).

6.3.15.3 General methods. The specifications listed in 6.3.
methods in acquiring diagrams. Other requirements areas follows,

5.1 are to be followed for general

a. @.cu!l. MOst diagr~, position of si=aIs. ad mmpOn~K me tO be prv~ in fmr~iOn~
order. (For example, signals are shown in functional order, not connection pin number order.)

(1) Avoid clutter — allow no more than 3 mmpmrerrrs per square inch or 20 crossed lines
per four square inches.

(2) Allow orr~eighth inch between parallel lines. Functional flow withii diagrams is left-
to-rightitop-t-bottom, with right-t~left feedback.

1- (3) D]agmms should be laid out to elimirratejogs in lines where possible.

b. Consistence. A standard referencing system for associated text, signal flow, and other

I diagrams should be used.

(1) Standard graphic symbols should be used when possible.

(2) If special graphic symbols arc required, they should be made visually distinctive from
other graphic symbols used and included in a spmird symbols chart.

● (3) Official nomenclature is used for hardware, cmrtmls, indicators, switches, etc.;
consistent, standard nomenclature is used for functions, signrds, etc.

c. Amrrcmriate detail. AN information required to fulfill the intended purpose of the diagram
should be used; overcmwdhrg must be avoided.

(1) Complete detail should be provided for hardware, function, signal identification,
measurement data (voltages and waveforms), explanatory text, comecrors, terminal boards, pin numbers,
signal names, refmerrce designators, component values and tolerances, replacement components, etc.

(2) All inputs and outputs should be clearly labeled. fn single-page diagmms, termination
points are shown for every relevant wire, pipe, etc. In multipage diagrams, urrtermimted line segments
should be idcrrtified by appropriate symbols with references maintaining continuity from page to page.

(3) To the extent possible — and to keep diagram format consistent for readability, place
inputs and associated labels near the d]agram left or top edge and outputs smd asscwiated labels near the
diagram right or bottom edge. The continued portions of multisheet diagrams and schematics should align
or should be labeled.

(4) For locating information, relevant components are identified on the diagram or
referenced to an cxpkmato~ listing. Where applicable, the wording on the diagram should correspond
exactly with the wording in the text.

●
d. Inaimrotrriate data. Data not related to the purpose of the diagram should not be included.

Pertinent detail of norrrepamble and nonreplaceable components should be held to a minimum.
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6.3.15.4 Portraying sienal flow. Signal flow, especially for electrical and electronic equipment,
critically affects the urrderstarrdabil ity of diagrams. To assist the TM user in following the diagram, where
possible, major signal or pressure flow should be from Iefi to right, and feedback or return flow should be o
from right to left. As applicable, the methods for portraying signal flow outlined in 6.3.15.4.1 through
6.3.15.4.3 should be used.

6.3.15.4.1 Sienal comections. Signal comectiona can be portrayed in one of three methods.

a. Point-t~point method. Shows each signal separately with a continuous line to represent its
flow. (Refer to figure 24.)

b. FfMwvav method. Blends two or more signals together in a single line. (Refer to figure 24,)
This method is useful in showing the flow of a group of related signals. .4ny number of signals may be
blended together. Any signal that has been blended into the main line is blended out at some other point
on the line. Once a sigmal baa been blended out of a line, it can no longer be present on that line. Each
signal blended in or blended out of the line should be identified.

c. hrtemsuted flow method. Use special symbols to interrupt signal flow. TM method maybe
used witiln a single sheet of a diagram, between sheets of a diagram, or between diagrams. Refer to
paragraph 6.3.15 .4.1.1 for types of special symbols used to interrupt signal flow.

6.3.15 .4.1.1 Techniques within a single sheet of a diagram. Interrupted flow witMn a single
sheet diagram is depicted using one of the following tectilques.

a. Oval connector. Used to continue sigmals flom one area of a sheet to another area.

(1) Any number of signals maybe bracketed together.

(2) Each signrd is identified at its source bracket and destimtion bmcket.

(3) OvaI comectora should have a unique letter identifier inside the oval. (Refm to
figure 25.)

(4) The position of the sourm and destination mnnectors can be identified by zone numbers.
(Refer to 6.3.15 .4.1 .2b.)

b. Signal returns. Used to continue signal returns within a single sheet ofa diagram.

(1) Returns have a unique mmrber identifier inside the network.

(2) Each retorn is labeled the first time it appears on the diagram (preferably on the left edge
of the diagram). (Refer to figure 26.)

c. Breakoff svmbols. Only power forms, clock pulses, and other multiuse, minor symbols use the
breakoff symbol technique.

(1) Each signal is identified adjacent to ita breakoff symbols.

(2) The source of signals is shown at the Iefi edge of the diagram. (Refer to figure 26.)
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6.3.15 .4.1.2 Techniques between sheets ofa diagsam.

● diagram shotdd be depicted using one of the following tectuiques.

Inumrupied flow between sheets of a

a. Boat svmbol. Used to continue signals from the right edge of one sheet to the left edge of the

~

following sheet within a multisheet diagram (adjacent sheers of a diagram only).

(1) Used for single signals only.

I
(2) Boat symbols have a unique letter inside the boat. (Refer to figore 27.)

b. Oval connector. Used to continue signals from one are-sofa diagram to another. Application
is the same as within a single sheet of a diagram. (Refm to figure 25.) For identification of source and

~ destination areas, the following recommended zoning requirements are used for multisheet diagmms:

(1) Vertical zones are numbered; horizontal zones are lettered.

1 (2) The nomber of horizontal zones are limited to 10.

(3) Zones are always numbemd as below, even ifall zones am not used on any sheet.

Sheet 1 Starts with Zone 1
Sheet 2 StartswithZone 11
Sheer 3 Starts with Zone 21, etc.

●
6.3.15 .4.1.3 Tecfilaues between diamarn s. Interrupted flow between diagrams is depicted

using one of the following techniques.

a. Block tecfilaue. Figure number (name optioml), cnmector and pin numbers, and zmre
numbers are included. (Refer to figure 27.)

Oval comectors. Source and destination figure numbers are inserted before zone references.
(Ref~to figure 25.)

c. -Id diaromrr. Diagram number is included from one diagmm to another. (For example,
include reference to 1 on diagram 2 and reference to 2 on diagram 1.) (Refer to figure 27.)

6.3.15.4.2 Siend difference. Various techniques are available to indicate signal flow, signal
importance, and type, such as the following. (Refer to figure 28.)

a. Use wide lines to mpmsent major signrds.

b. Use specird arrowheads to indicate signal types.

c. Use different colors if approved by the acquiring activity (refer to 6.2.9).

6.3.15 .4.3 Sitma I iunctiona. The relative importance ofsignrds may also be indicated by the way
signal junctions are represented. Subordinate junctions are used to indicate differences in signal
importance. Cowtihsate jarrctions are used to indicate equality in signal importance. (Refer to figure 29.)

●
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6.3.15.5 Schematic and functional diams.

6.3.15.5.1 Schematic diagram s. Schematic diagrams show every maintenamx significant functioml ●
component and frmctionalize complex assemblies which are nomepamble.

a. Piece part details are shown only when replacement is authorized at the maintenance level
covcrcd or when undcmtandirg is required for fault isolation.

b. For nonreparable assemblies, all inputs and outputs are shown with enough detail to
understand how inputs relate to outputs (complete derails for simple circuits and symbols for complex
circuits). (Refer to figure 30 and figure 3 1.)

6.3.15.5.2 Functional diarzranrs. Functional diagrams include schematics, wiring asrd piping
diagrams, logic diagrams, flow charts, and block diagrams.

a. Functioml diagrams (block diagram only) show the complete system or subsystem on one
sheet (impossible). (Refer to figure 32.) Methods to be used include functionalizing components;
grcmping subfunctions into functions; or continuing until the complete system or subsystem can be shown
on one sheet (maybe a foldout, when approved by the squiring activity, refer to 6.3.9).

b. Functional dlagrarrrs should provide enough details to relate the input to output signals by
using arrowheads to indicate signal flow direction when necessary and speci&ing signrd characteristics
and tolerances in pictorial or tabular fomr.

c. Functioml diagrams shocdd account for all maintenance significant components by ensuring
the user can relate the schematic diagmm to the functional diagmm; blocking the components on the
schematic to correspond with blocks on the functional; or providing a table relating components to
functioml blocks.

d. Functional diagrams should show hardware boundaries by using solid, dashed, or dotted lines;
various line weighta; or different colors or shades (when approved by the acquiring activity, refer to 6.2.9).

6.3.15.5.3 Test Doint identification svm bols. Test points that are not readily identifiable on
diagrams and illustrations (e.g. junction of R4 and R12) are considered artificial test points and should be
identified by test point symbols. Identification of teat points by symbol is not employed where test pointa
are readily identifiable by other means (e.g. test jacks (lT-5), comeceor pin (JI-M), and relay pin (?C4-2)
are redly identifiable points and should not be identified by test point symbols). The symbol for

artificial teat points is composed of an encircled upper case letter (idemi~hg the component on which the
test point is located) and an Arabic numeral (in numerical s.quence on the compormtt). These test points
are referred to in text as test point Al, test point A2, etc. Dlffcrent letters should be assigned to each
component (on a diagarn~ for example, test points Al, A2 and A3 in component 1, test points B 1, B2
and B3 in component 2. All test points will be identified cm the diagmm by their assigned iderrti@iig
code.

6.3.15.6 pictorial dia erarrrs. (Refm to figure 33.)

.s. pictorial diagmms are used to show the physical view of mmporrents and show relative
Ioe.stion and size when doing so aids in the under-standing of relative information. When necessary to
portmy position or relative locatio~ other equipment items maybe shovm in phantom.

b. All maintenance significant functional components arc identified with leader lines.
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Arrowheads are used to show direction of mechanical action or fluid flow.

Data is presented from the usefs viewpoint by only using orientations that are clearly visible to

Unless specified otherwise by the acquiring amivity, waveform data will be shown.

(1) When required, waveforms are shown pictorially, and all necessary s.ppnrting data
should also be shown.

(2) If not prnvided on ftmctioml and schematic diagmms and required in support of
maintenance tasks, waveform dlagraoss should provide the waveforms and nominal valuea at designated
points for normally functioning equipment or systems as seen on an oscillosmpe.

6.3.15.7 Cutawav diamrrr s. Cutaway diagrams (conventional cutaway techniques) are used ordy
when necessary to show the internal functioning or flow. Fluid flow is identified using patterns or color
when approved by the squiring activity. (Refm to figure 34.)

6.3.15.8 Logic dia grams. (Refm to figure 35.)

a. kgic diagrams are used to show digitsd circuitry operation. Graphic symbols from IEEE STD
91-84 are used. If the logic circuit has no specified symbol, it can be identified with a rectangle that is
labeled to show all circuit functions.

●
b. Power and clock connections are identified in a truth table or arc connected using breakoff

signals.

c. When nec-sssry for clarity, a truth table or timing diagram should be prepared or shotdd be
refmenced frnm another diam. For logic functions, the truth table timing diagram maybe shown inside
a block to describe the relat~n of input t: output signals. (Whenever poss~ble, ~ tables should be
placed in the text area assd not on the figure.) (Refer to figures 36 and 37.)

6.3.15.9 Simcdified diammn s. Simplified diagrams include key components for explanatory

purposes and omit selected components or groups of components, or details for clarity. Simplified
circuitry andlor simplified fimctiortal divisions indicate excluded or included mmponents in the diagram
title (for exampl% “Figure 3. Siplitied R-T Control Circuit with Cockpit Control Switch in Off Position
(All Relays Unopemted.”)). Refer to figure 38.

6.3.15.10 Partial diagrams. Partial diagrams are used to show all circuit details completely and
reference all destinstiom of input or output connections. (Refer to tigurc 39.)

6.3.15.11 Test diaemm s. There arc two types of diagmms used to support test prwedures. Test
diagrams (refer to figure 40) ars used to show test stimuli, item (or circuitry) under test, and test
measurement componerys. Test setup diagrams (refm to figure 4 l) are used to show the interconnection
between the test equipment and the unit (s) under test. The setup diagram may be presented schematically
or pictorially.

a. When diagrams exist for the item under test, a block diagram representation maybe used.

● b. [n TMs containing testing data, the item under test should be emphasized (shown in detail); in
test equipment maintenance TMs, the test equipment should be emphasized.
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6.3.1 S. 12 Power distribution diamrns. Power distribution diagrams depict components involved
in power input, power fores genemtio~ and power distribution. They are grouped by power flow. (Refer
to figure 42.)

6.3.1S.13 Pvmmid dlamams.

a. Pyamid diagrams area set of interrelated diagmms consisting of,

(1) A master block diagram.

(2) Detailed blcmk diagmms.

(3) Schematic diagmms.

b. If the equipment covered is complex, several levels of detailed block diagrams maybe required.
(Refer to figure 43.)

6.3.15.14 W!rine and interconnection data. Weapon systems and equipment which have wiring or
cabling must include intemmsncction information in one or more fomrs such as cable d]agrams, wiring
diagmms (MIL-STD-863), or wire Iistshablca. In general, the diagmms should meet the requirements for
illustrations and diagrams presented above. The lists and tables must meet the requirements for lists and
sables provided in MIL-STD-40051. Additional detailed requirements that apply to this information is
given in the following paragraphs. Interconnection information has the following characteristics,

a. Information keyed to the appropriate maintenance level.

b. User experience level requknrents met.

c. D]agmnra simple and straightforward.

d. Only required data on diagmrns.

6.3.15 .14.1 Cable diaemrn s. Cable diagrams are included in a TM if the tectiician must install or
remove cables when performing installation, assembly, dkssembly, mdlticatio~ service, etc.

a. Cable diagmms provide all the information necessary to make the electrical connection between
assemblies, chassis, bays, units, and systems in an easily understood fomsat.

b. Each cable diagmnr should consist of an illustration and accompanying table. If cable routing
is of a special mture, it should be so noted.For ve~ complex systems where routing is of great
importance, additional diagrams showing desired cable locations may be necessary. (Refer to figure 44.)
The accompanying table should meet the following requirements:

(1) Cable cntriea are listed in numerical order or by preferred connection sequence.

(2) Cable origin is preceded by the cable destimtion.

(3) Cable origin and destination includes assembly name, assembly jack number, and cable
plug number.
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(4) Both table and illustration should appear on the same page or facing pages. The table is

considered text and is not part of the figure.

Cable diagrams show all related connectors. Assembly names and jack numbers should be
listedC

d. For simple equipment, a table may not be needed, and a intereomtection dlagrsm that actually
shows the routing of the cables maybe substituted (refer to figure 45). The internal connection of the
equipment or assemblies are usually omitted.

6.3.15 .14.2 Wkinzdtazrruns.

a. Incomplete coverage of wiring is included in the schematic, no special wiring diagrams are
required.

b. Wiring diagmma provide an illustration of signal flow.

Wking diagrams may rdso be used to show how to comect wires, when required. (Refw to

ti~46 and ANSI Y14.15.)

d. Wting diagrams should include the following requimrnenta.

(1) Each drawing should be limited to an individual system to eliminate overly large foldout
illustrations that would be confusing to the user.

● (2) Point-t&point wiring between comectors and terminals is prefh.

(3) Continuity of wiring through junction boxes and other equipment should be showm to
permit following the wires from their origin to rheir termination.

(4) Termiml, connector, and wire identifiers that appear on the hardware should be used

(5) Signal codes arc assigned to wires to help the user follow signals in equipment that has
complex wiring.

(6) Ordy the wiring that is appropriate for the level of maintenance for which the TM is
tine% is shown.

(7) A list of comwments giving the reference designation nomenclatiire, Iesation, and
access COV; (as applicable) fo~ every ~mpo~ent on each dia~.

(8) Component outlines use heavier lines than those used for wires.

(9) Every wire or wire segment is labeled with its wire number.

(10) Turning any wiring diagram sideways (90 degrees) on a page should be avoided, when
possible.

●
(11) A logical, easy-t-follow technique should be used to show the wire wrntinuation onto

other diagrams.
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6.3.15 .14.3 Wke list. Wire lists, if available, can be used in lieu of wiring diagrams when approved
by the squiring activity. Wire lists are normally prepared for cables and complex wire mm that the
tectilcian must fault isolate and repair. Wire lists are usually computer generated and are being used ●
more and more by weapon system contractors in lieu of wiring diagrams in arr effort to reduce design and
life cycle costs,

a. Wie lists provide wiring data in tabular fomrat. (Refer to figure 47 and ANSl YI4.15.)

b. Connector keying diagrams can be included when necessary.

c. Wire lists are prepared in the following format.

(1) One table in bardware number order should be prepared.

(2) Another table in signal code number order should be preparsd.

(3) Wke origin to wire destination should be listed.

(4) Terminal, mnncctor, and wire identifiers that appear on the hardware should be listed.

(5) Onfy the wiring that is appropriate for the level of maintenance for which the TM is
written is listed.

6.3.15.15 Piping diagram s. Weapon systenss or equipment which include piping in their design are
supported with information in the form of piping diagrams. The diagrams should meet the requirements
for illustrations and diagrams presented in tirk handbook. (Refer to figure 48.)

6.3.15.16 Electronic items. (Refer to figure 49.)

a. Exploded views should not be used to identi~ electronic items such as components on circuit
cards that are not to be dkassembled for repair. hem numbers should not be stacked (i e., showing the
item numbers next to a bar at the end of a leader line) unless each item and the itenr nunsber are shown in a
detailed view elsewhere on the illustrations. In the RPSTLS, all repairable electronic items are identified
with a reference designator and an item number.

b. Tables are used rather than item Ieadsr lines to provide clarity. The table(s) should be part of
the figure and not part of the textual data. For RPSTLS, the reference designators for electronic items
should cross-reference the item numbers used in the associated parts list. (Refer to figure 50.)

c. Applicable refmence designators are placed above the itern number.

6.3.15.17 Charts and ma~hs as illustrations.

a. Information which would be most usable as a chart or graph should be so presented.

b. Charts and graphs are prepared as illustmtions. Instmctiorrs should be provided for use and
interpretation of complex graphs.
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6.3.15 .17.1 Line mobs.

a. m. The number of ideas conveyed per gmph should be minimized. Line graphs should

depict a maximum of four relationships between the axis variables. Lhws depicting relationships are to be
coded to distinguish one from another.

b. Orientation of axes. If there is a mtural orientation for the axes (for example, altitude on the
vertical axis) the axes are to be so oriented.

c. Grid lines. The number of grid lines used are such that the user can read values to the required
degree of accuracy. Size of the illustration is such that the grid lines should be no less than 0.1 inch apart.
Grid lines are lighter than the graph lines and should not obscure detail necessary for proper use of the
graph.

d. Graoh scales. Graph scales are linear or nonlinear as required for proper mmprehension and
use. The axes should be labeled to indicate the variables and units of measurement.

6.4 Rearsirements for digital smxrhics tiles. Graphics tiles arc delivered in one of three acceptable
graphics formats: Computer Graphics Metrde (CGM) (MIL-PRF-28003), Continuous Acquisition and
L]fe-Cycle Support (CALS) raster (MIL-PRF-28002), or Inhial Graphics Exchange Specification (lGES)
(MIL-PRF-28000).

a. The CGM file format is the prcfemcd gmphics file format.

b. All graphics tiles for a particuk+r TM shouid be supplied in the same graphics format if
practical. Otherwise, files may be delivemcl in any mmbination of the allowable formats.

c. Appropriate header and identification information should be included in each graphics tile.
Refer to the applicable specification for the specific rcqcdrcrrrerrts.

6.5 Reauiremmta for final reproducible mvy.

6.5.1 Line drawinzs. mescreecred uhotozrtm hs. dieitized artwork. and combination illustrations.

When digital files are not required, line drawings should be prepared on a suitable material, capable of
maintaining ccmsistent and permanent high-density reproducible values (such as acetate or its equivalent).

6.5.1.1 Line drawine& Ordy line drawings should be prepared

a. Exiiting ilhsstrations, photographs, or engineering drawings maybe u@ where they meet the

requirements of this document.

b. Line drawinga maybe prepared from source data and equipment photographs

6.5.1.2 ~CKHled photo eraPhs. Although not preferred, prescreened photographs are
acceptable as final reproducible copy provided they are screened only once. The screen of the fiml sized
illustration will be specified by the aquirirrg activity. When prescreened photographs are used, they

should be clearly marked to indicate prescreerring. Unscreened continuous tone photographs andor
origiml illustrations must be supplied with final reproducible copy.

6.5.1.3 Diaitized artwork. Continuous tone artwork, whether photographs or drawings, should

be clear in detail, sharp in contrast of tones, and have light and shadow in proper relation to a ccmsistent
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light source. The background should be light enough to contrast fully with the subject photogmphed and
should extend the full width and depth of the photograph or drawing.

6.5.1.4 Combination illustrations. Combining photographs or continuous tone artwork with line
drawings is not recommended.

7. REVISIONS.

7.1 Tvms of revisions. The WP concept precludes the need to prepare changes for TMs. Only

revisions are required. There are basically three types of revisioms that can be prepared for a TM. A
standard revisio~ a pickup revision, and a complete revision. The type of revision required is based on
the percentage of change required and the reason for the revisio~ such as, change in the equipment

configuration, excess number of standard revisions outstanding, major inadequacies, cost considerations,
etc. The squiring activity will determine the type of revision required.

7.1.1 Standard revisions. A standard revision (formerly referred to as changes) is used to

incorporate appropriate new information (for example, MAC changes, Modification Work Orders
(MWOS), engineering dmwing changes, DA Forms 2028, etc.) into the basic TM, or clarifies, corrects, or
improves existing information in the basic TM. when this type of revision to a TM is requir@ the
revision will be written in the same style and format as the basic manual.

7.1.2 Pickup revisions. A pickup revision incorporates the basic manual, all previous standard
revisions, and the new data that would require the issuance of an additional revision. Only those updated,
revised, or added pages for the additional revision data will have the current revision number and date.
Other existing pages must be reissued without changes to dates, revision symbols or other modifications.

Author’sNote: A pickssprmidon ispreparedonlyinspecialcases,arrdrequiresacquiringactivily
approval

7.1.3Comulete revisions. A compl.se revision requires rewrite and reorganization of the technical
content of the data. All existing revisions to the basic manual will be merged. All revision dates and
revision symbols till be removed and, if necessary, all WF’swill be a$signed new WP sequence numbers
in consecutive order. If the last two digits of a WP sequence number was used for expansion during a
previous revision cycle, they should be recycled to 00. (i.e-, if WFI003401 and WP 003402 were inskxted
between WY 003400 and WF’003500, WP 003401 should be renumbered 003500, WP 003402 should
be renumbered 003600 and WF’003500 should be renumbered 0037 00).

7.2 Revision format. Revisions consist of a revision transmittal page and applicable revision
pages or work packages.

a. Each revision to a TM is numbered in sequence beginning with 1.

b. Front matter, work packagq and rear matter revision pages should conform to the style and
format of the basic TM and should incorporate all approved information.

7.2.1 Revised work gackams. When updates to a work package are made, the entire work package

must be rew”sed and reissued. fn a WP revision, WP pages, figures, tables, index numbers, etc., will be
rerrumbered, as necessary, to eliminate all number suffixes and alpha characters and to establish correct
sequence. All former revision numbers (and revision dates, if any) will be removed from pages. All
partial pages and change symbols will be elimimted. All pages of a revised WP will include the a
applicable revision number located to the right of the page number. Although the WP sequence number is
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not a permanent number, once assigned, it should not be changed unless she squiring activity directs that

● the eritire TM or series of TMs be reissued.

7.2.1.1 Additional WPs for a normal revision. When it is necessary to develop new work
packages during a revision cycle, new WF’sequence numbers can be assigned using the last two digits of
the existing V/F’sequence numbers in the basic manual. The lzst two digits of the WP sequence number
are used for expansion. For example, if it is necessary to insert several new WF’s between WP 004500
and WP 004600 of the basic manual, the new work packages would be assigned as WP 004501, WP
004502, WP 004503, etc.

7.2.2 Revised front and rear matter Da~es When updates to the front and rear matter of a TM are
required, only the effected pages are revised rmd reissued. Copy is prepared for both sides of tbe printed
page on which an update is made, even when en update is made to one side only.

7.2.3 Revision svmbols. The use and insertion of revision symbols to identi~ techrrkd updates for
text, tables, and illustrations is covered in detail inMIL-STO-40051.

7.2.4 SuDersedum notice. When the TM or revision under preparation supersedes other TMs or
portions of TMs, place a supersedure notice, as provided by the acquiring activity, on the front cover. Use
the applicable portions of the following supersedure notice “This (manual or revision) supersedes (insert

applicable manual or revision number or portions thereof) dated (insert date of superseded document).”

8. COMPREHENSIBILITY.

●
8.1 Reading Grade Level (RGL) and target audience description. TMs are witten at the RGL

specified by the acquiring activity. The RGL will match the Capability of the manual users (i.e., the target
audience description).

g.2 RGL measurements. The method used to determine RGL is optional. Measurements cited in
these rquiremems will be based either on the technical contents sections of the entire TM or on samples
obtained using a method similar to that presented irr Appendix A. RGL maybe calculated using the
procedures described in Appendix A.

&3 Nomenclature

g.3. 1 Nomenclature mnsisterscv and aocdicabilitv. Nomenclature, other terms, and names must be

cmrsistent within a manual and throughout the RPSTL, MAC, and other directly related marruals.
Statemmts that explain applicability for individual items of equipment will use specific serial numbers,
blcck desigmttions, model designations, or similar identification. Such terms as “on later equipment” and
“on early serial numbers” will not be used.

8.3.2 Official/ammmmd nomenclature. Unless specified otherwise by the squiring activity, only

approv~ names and official nomenclature will be used. (Official nomenclature is the nomenclature used
in the RPSTL.) If unofficial nomenclature (common name) is approved, m appropriate nomenclature
cross-reference list will be prepared for the TM. Shortened versions of the approved nomenclature are not
considered deviations. Approved nomenclature will be used wherever the use of a common name might be
ambiguous.

●
8.3.3 Neutral terms. TMs will make no reference to age, sex, race, or national origin. Use sex

neutral terms. Terms such as “midshipman” and “workman” are considered sex neutml. Terms such as
male and female connectors, pins, etc., are acceptable.
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8.3.4 Military terms. Military tenrrs used will be in accordance with Joint Pub 1-02, or arry approved
dictiomry or glossary of Army military terms. ●

8.3.5 Automatic electronic test and checkout tcrrninolofl. Terms used for automatic electronic test
and checkout will be in accordance with MIL-STD-1 309.

8.4 Standard English munmar. The U.S. Government Printing Office Style Manual will be used
as a general guide for standard American English usage, i.e., capitalization, punctuation, compounding of
words, numerals in the text, spelling of nontechnical words, etc. Colloquial and slang expressions will not

be used.

8.5 Narrative. nonoromdural text,

a. Word order. Narrative text (nonprocedural) will be written using simple word order (subject,
verb, object) to the extent possible. Modifiers, includlng prepositional phrases, will be as close as
possible to the word modified. Simple word order will ordinarily be used for description rmd discussion
statements such as warnings cautions and notes.

b. T~Dical sentence. when necessary, for greater clarity, the first sentence of each paragraph will
be the topical sentence. The topical stmtcnce describes or summan ‘zea the content of the paragraph. All
information in the paragraph relates to the topical sentence.

c. Limitations for nonmoccdurrd text. Explanatory, descriptive or theoretical text will not
contain procedures

8.6 Procedural text. Detailed task steps will be identified and then properly worded for the target
audience. Task steps will be organized in a logical order. They will be presented so that they sequentially
show what action the user will be perfomring or what the user sees or detects on the equipment at each
step of the procdtre. Prcedurrd steps will be worded and arranged in the order that will provide the most
effective and efficient results. Emphasis will be placed on the specific steps to be followed, the results
that may be expected or desirq amd the corrective measures required when the expected results are not
obtained.

8.6.1 w. procedural steps will not be prefaced by a lead-in that merely duplicates the title as in
the following example: “Disassembly of a sensing unit. The sensing unit is disassembled according to the
following procedure ...”

8.6.2 Form and content of swomdures. A proccdurrd step will be linrhed to a single operation or to
repetitions of a single operation with the following exceptions:

a. If simukaneous operations are required, eJrey will be listed together in the same step.

b. If the step represents a detailed procedure, so basic that the details should rarely be needed by
the intended users., or if the procedure is very frequently repeated, such as turn o% turn off, and calibrate
procedures, the written procedure for that step will use a single verb and cite a reference to the detailed
steps (e.g., “Turn equipment ON. [See WP 005600 for derails.]”).

c. [f needed, text will show verification of the result of a procedure performed in the step (e.g.,
“Ress pushbutton A rmd be sure indicator A is lit.”).
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● theoretical material (except in notes, etc.).
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procedures should not contain explanatory, descriptive, or

8.6.4 Sentences in !mxxdures. Sentences directing the actions of the user will begin with the verb

(e.g., Remove four screws (1) and cover (2).). If more thsn one person is involved, the directiom will be
in the active voice, for-pie, Csnnonecr 1 shall... while Cannoneer 2 ... .

8.6.5 Positive form. Procedursd steps will be in positive form (i.e., “Close mntainer.” rather than
“Do not leave c.ontsinm open.”) unless the meaning demands the negative form.

9. SECfJfUTY CLASSIFICATION AND HANDLING RESTIUCTIVE h4ARKfNGS.

9.1 w. when prepsmtion of a classified technicsl manual (TM) is specified by tk acquiring

sctivity, the security classification msrkings will be identified in accordance with DoD 5200. I-R
DoD 5220.22-M, snd Executive Order 12958. Specific msrkings for classified msnuals, chapters, work
packsges, paragraphs, tables and illustrations areas prescribed herein. For guidsnce on security
classification and handling restrictive msrkissgs on Compact Dkk-Read Only Memory (CD-ROM), refm
to MIL-HDBK-9660.

9.2 Oversll classification. (Refm to figures 51 and 52). The oversfl classification assigned to all
TMs agrees with the highest classification assigned to any page therein. Place the oversll classification
assigned to a TM at the top snd bottom of the front cover, title block page snd rear cover. When this
results in a cover or title block page being msrked with a higher clsssitication than that assigned to the
mntems of that page, provide an explanation of the higher classification on that page under the bottom

●
classification marking. For example,

confidential or SECRET
(This page is UNCLASSIFIED) (This page is CONITDENTfAL)

9.3 Classification of tsble of contents. (Refer to figure 53.) Every effofi should be msde to use
urrclassified Captionshitles in the table of contents. when classified captiordtitlcs sre used, place the
security classification of tfre captionhitle precdng the Caption/title. The classification marking is for the
captionhitle only and does not indicate classification of the content of work packsges, tables, or
illustrations. Do not mark unclassified titles.

9.4 Classification of chauter. (Refer to figure 54.) The overall classification assigned to a chspter

agrees titb the highest classification assigned to any element therein. Place the overall classification
sssigrral to a cbspter at the top rmd bottom of the chapter title page. When the chspter title page is
msrked with a higher classification than that =signcd to its contents, provide an explanation on that page
beneath the bottom classification merking. For exsmple,

CONFIDENTIAL or SECRET
(This page is UNCLASSIFIED) (This page is CONFIDENTIAL)

If a chspter or a classified document does not contain sny classified information, a statement may be
placed under the chapter heading ss follows: “THIS CHAPTER IS UNCLASSIFIED”. Also, if a chapter

contains classified information at one security level and can be clearly identified, sn explanation maybe
placed under the chapter heading. For mwrrplq “THfS CHAPTER IS CLASSIFIED SECRET only

●
because the mnge of the TOW missile is discussed throughout. It contains no other classified
information.” With situations of this type, ordy page msrking at the top and bottom of each page is
needed for thst portion of the document.

61



MIL-HDBK-1 222

9.5 Classification of work packages. (Refm to figure 55.) Each work packsge is.considered a
stsnd alone unit and for clsssitlcation purposes is equivalent to a portion of the publication. Msrk each
page of the work package with the highest classification required for my element of the work package.
Wherr any page is msrked with a higher clsssiticatiorr thsn thst sssigned to ita contents, provide sn
explanation on that page beneath the bottom chrssit%ation msrkirsg. For example,

CONFIDENTIAL or SECRET
(This page is UNCLASSIFIED) (This page is CONFIDENTIAL)

9.6 Classification of pages. (Refer to figure 56.) Mark each page (other tharr cover, title block
page, chapter title page and work package pages) according to ica highest content. When classification of
two pages of one sheet (two pages back to back) differ, use the higher classification on both pages. When
two pages of one sheet sre ursclsssified, mark each page unclassified. When srsy page is marked with a
higher classification than thst assigned to its contents, explain the higher classification on that page
beneath the bottom classification marking for exsmple,

CONFIDENTIAL or SECRET
(This page is UNCLASSIFIED) ~ls page is CO~~EN’lTAL)

If a blsnk page backs up a classified page, show the classification of the classified page on the blsnk page
snd explain the higher classification as described above. Blsrdc pages backing up unclassified pages need
not be msrkcd. If the clsasification shown on the last page of a publication is not the same as that shown
on the front rover, then add a blank sheet to the back of the publication showing the ssme classification as
the front cover. The last page, if blsnk, or rear cover’ of the publication reflects the same classification as
the fimrt cover (i.e. the highest ck+ssitication of the publication).

9.7 ParaeraD h rmd table msrkin~. (Refer to figures 57 and 58.) Msrk sill parsgrsphs, ●
subparagraphs, steps smd tables to show the level of classification contained in or revealed by it, or that it
is unclassified. Classification levels sre show by the appropriate classification symbols immediately
before the begiting of a psmgmph or irmnedately following a table number or procedural step, letter or
mmrber. Use the following parenthetical symbols: (TS) for Top See@ (S) for Secret, (C) for
Contldential, snd (U) for Unclsasified. In marking wsrnirsgs, csmtioms, or notes, place the appropriate
marking irnrrmdately precedhg and to the left of the warnings, cautions, or notes involved. The
abbreviated classification markings are for interns] content use only, not for overall marking of pages.
These instructions apply to all new and revised publications.

9.8 Illustration markirrm. (Refer to figure 59.) Msrk illustmtiom, photographs, figures, graphs,
drawings, chsrta and similar portiorra of classified dccumenta to show their classification or unclassified
status. Errsure thst msrkings stand out snd are plawd within the illustration. Mark captions, if US* on
the bssis of their content alone by placing the symbol “(TS)”, “(S)”, “(C)”, or “(U)” imsrrediately before the

caption.

9.9 Dowm?mdin .e/Declassification.

9.9.1 Dmwseradh#declassification notice. (Refer to figures 60 and 61.) The downgrading/
devlaasificatimr notice on the cover or title block page will be in a.xmdance with DoD 5200.1 -R (Date of
classification guide not required in technical publications). The “’Classified By” line will not have a
calendar dste but will contain the phmse “Originating Agency’s Determination Required (OADR)”.
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● publication’s classification is changed with a new classification, if an;, marked immediat~ly-below the old,
and a “Classification chanced to” notice will auoear in the IJDDSIleft comer. The notic.s will remain until
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Classifications are lined throueh on the title block Da~e when a

—
the first following revisio~ at which time the I% classitica;on mvst be indicated. If classification of a
secret rmbkation is dowrmraded (with a Dortion of the secret material becoming confidential and a uortion
of the ~cmainder becomin~unclsts~itied), “orif portions of a cofildential publica~on are dowrrgrad~, all
affected pages will be prepsred showing new classification, if any, for each paragraph, illustration, etc.,
and for the page itself. The old classification, lined out, w“ll not be shown. If the ordy downgrading action
is that all secret material has become confidential, and no secret or confidential material has become
unclassified, changing the title block page (and explaining this with a downgrading note thereon) is
satisfactory and each classified page need not be clmnged. (Refer to figure 60.)

Author’s Note: Titlepage and listof effectivepages are the only pages required to be
pn”ntedl~the only downgrading action is thatallsecret material has become confidential;
however, the ati”vityacquin”ngthatupdate will takeimmediate action to change all secret
markings to confidentialon thefina[ reproducible copy.

9.9.3 Declassification mrcedures. All security markings, disclosure notice, and nomenclature
classification will be lined throw?h when a Dublication(s classification is cancelled, and a “classification
changed to” notice will appear in the upper letl comer. provide a statement below the notice to the effect
that classification on all pages of the publication will be lined out by personnel responsible for
maintaining the publication in c-t status. The notice will remain until the first following revision, at
which time the publication will be issued unclassified. If classification of a publication is cancelled,
claasitied pages will not be reprepsred unless there are technical changes to such pages, or unless a

●
revision of the publication is warranted. If a revision is warranted classification will be removed fbm all
paragraphs, illustrations, tables, and pages.. If the only update to the publication is the cancellation action,
a revised cover and title block page and list of effective pagdwork packages will suflicc. These markings
will remain on the title block page until issuance of a complete revision. (Refm to figure 6 1.)

Author’s Note: Title block page and listof effectivepagdwork packages are the only
pages required to be printed 10cancel apublication chzssl#ic&”on;however, the activig that
prepared thatupdatewill takeimmediate actianto remove all chzssl&iiationmarkings,
except the titleblockpage, from thefmal reproducible copy.

9.10 Reurintirw classified !wblicatioms. Publications are to be reprinted with existing classification
markings unless they have been declassifieddowngraded. Whenever reprint action is required on a
technical publication that has been declsssitieddovmgmded, every effort w“I1be made to reprint the
publication so that all required remarking has been accomplished. If the technical publication has been
declassified, markings on all pages except title block page will be opaqued or taped out before the reprint
action. If a publication has been downgraded from secret to mnfidential and final reproducible mpy is
available, the secret pages should be prepared showing the mntidential markings so that new negatives
can be prepared for these pages. If final reproducible copy is not available, the publication may be
reprinted with the security markings on them, with the covedtitle block page noting that “Secret”
classification of all pages in this publication will be lined out and marked “Confidential” by personnel
responsible for maintaining the publication in current status.

●

i
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10. NOTES.

10.1 Intended use.

MIL-HOBK-1222

Technical manuals prepared in accordance with the information and guidance
mntained in this handbook are used to support operation and maintenance of various types of equipment
and weapons systems within the Department of the .krmy.

10.2 Subiect term (kev word) Iistin!z. The following terms are to be used to identifi the MIL-STD-
1222 document during retrieval searches.

D@itizedartwork
Graphics
Hazardous materials warnings
Icons
Illustrations
Introductory material
Maintenance instmctions
Operator instructions
Re-sdmg grade level
Repair parts and special tools list (RPSTL)
Revisions
Supponing information
Theory of operation

~

Troubleshooting information

Security classification

Work package

I
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TMll&6254178-14

TRANSPORTABLE ELECTRONIC SHOP 002100
GENERALINFORMATION

SCOPE

This technical manual contains instructions for operation, checks, and adjustments, and comective maint-
enance for the AfWSM-191 (v)” Tmnspotiable E!edmnic Shop (sheHer). The sheller provides a field level
direcf maintenance level, pmtecfed ted fadffy which is used to support and impmve the operational read~
ness of Army electronic and avionic systems.

Type of Manual: Operator, Unil, Direct. and General Suppon Maintenance.

Model Number and Equipment NamW AfVRM-191fV)2 Transportable Electronic Shop, AN/TSM-192(V)3
Transportable Eledronic Shop, AfWISM-191&)4 Transponabfe Electronic Shop.

Purpose of Equipment: The sheffer provides afield level dlract suppori maintenance level, protected lest
facility wfsich is used to suppotl and improve the operational readiness of Amsy electronic and avionic
systems.

AN/TSM-191(V)2

AWTSM-191(V)3 ANITSM-191(V)4

002100-1

I

FIGURE 1. ExamEJe of an information oriented work Backaze.
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TMlf-B625-317S-i4

TRANSPORTABLE ELECTRONIC SHOP 002100

GENERAL INFORMATION -Continued

MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for equipment maintensnca will be those prescribed
by (as applicable) DA PAM 73E750, Functional Usera Manual for the Army Maintenance Management
System (T#&fMS); DA PAM 73S-751, Fundlonal Users Manual for the Army Maintenance Management
Syslem - Aviation (TAMMS.A): orAR 700-138, Army Logistics Readiness and .%stainabiliiy.

REPORTING EQUIPMENTIMPROVEMENT RECOMMENDATIONS (EIR)

Ifyourshelterneeds lmprovement,let usknow. Sendusan EIR. You, iheuser, aretheonly onewho can
teilusviisat yourlonl likeaboutyour equipment. Letusknowwhy youdonl likelhedesltjn orperfor-
mance. Putiton an SF368(Product Quality Deficiency Report). Mail ittothe sddrasaspecifiad inDA
PAM738-750,0ras specified bythecontmcOng actttity. Wewillsand youareply.

CORROSIONPREVENTtON ANDCONTROL(CPC)

Comdon~=ntion and Contml(CPC) of~ymateriel isacotinuingmnwm. Itisimportant thatany
corrosion pmbtems with ths item be reported so that the problem can be corrected and improvements can
be made to prevent the problem in future items.

While corrusion is typically associated with rasslingof mafa!s, it can also include deterioration of other
materials, such as rubber and plastic. Unusual cracking, softening, swelling, or breaking of these materi-
als may be a unmsion problem.

If a mrmsion problem is identiied, it can be reported using SF 36B, Product Quality Deficiency Report
Use of keywords such as ‘mrmaion”, “mat., “deterioration”, or ‘cracking” w“ll ensure that the information is
identified as a CPC pmbfem.

The form should be subm”tiad to the address spesified in DA PAM 73S-7E0.

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

For procedures to destroy ths equipment to prevent its use by the enemy, refer to TM 750-244-2,
Procedures for Destruction of Electronic Materiel to Prevent Enemy Use.

NOMENCLATURE CROSS-REFERENCE LIST

Common Name Official Nomenclature

Shelter Transpwfabfe Elecfnsnic Shop (all models)

ANrlSM-1 91(7 Transportable Electronic Shop (all models)

002100.2

FIGURE 1. ExamVie of an information oriented work vackage - Continued.
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TM1 14625-3178-14

TRANSPORTABLE ELECTRONIC SHOP 0021 00
GENERAL INFORMATION -Continued

LIST OF ABBREVfATfONS/ACRONYMS

AbbraviatiorVAcronym

ac Alternating Current
BIT Built-in Test
c Celsius
ECU Environmental Confml Unit
MCPE Modular Collective Protedion Equipment

SAFETY, CARE, AND HANDLING

The follawing procedures should be obsewed hen handling all ESD sensitive compcmants and units
containing such components. Failure to ot6erve all of these precautions can cause permanent damage 10

the electrostatic device. lhs damage can cause the device to fail immediately or at a later date when
exposed to an adverse errvimnmenL

1, Turn off and/or disconnect all power, signal sources and loads used wfth the unit.

2. Place the unit on a grounded non-conductive vmrk surface.

3. Gmrmd the rapair operator using a non-conductive wrist strap or other device using 1 megaohm
series resistor to protect the operator.

4. Ground any tools (mduding soldering equipment) thaf will mntact the unit. Contad with the
opersto~s hand provides a su~cienf ground for tools that are otherwise elesfricalty isolated.

S. All electrostatic sensitive replacement components are shipped in non-cnndutiive foam or tubes
and must be stored in the original shipping container until insfslled.

b

6. When these devices and assemblies are removed from the unif, they should be placed on the non-
conductive work surface or in non-condutitve mntsiners.

7. When not being worked on, ptace demnnected cinwit boards in plastic bags that have been coated
or impregnated with a non-conductive material.

8. 00 not handle ~ese devices unnecessarily or remove them fMM their packages until aCtUaliy used

or tested.

002100-2

FIGURE 1. Example of en information oriented work package - Continued.
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TM 9-ioo54f9-z3&P

BLANK FIRING Attachment (MISA2) MAINTENANCE 006200

THIS WORK PAcKAGE COVERS:

Xemoval, cleaning, inspadion, painting, replacement, and installation

INITIAL SETUP:

Maintenance Level Genetai Safety Instructions
Unit Oo not keep live ammunition near the

Materials/Parts work area.

Cleaner, lubricant, and preservative (CLP)
(Ilem9,WP113200)

Only blank cartridge M200 is 10be used
when the bfarrk firing attac$meM is

Coating compound, enamel (Rea- ttached to the weapon.

Ml 6A2) (Item 23,WP1132 00)

GENERAL

This work package contains information and inslructiona to keep auxiliary equipment used wfth your
weapon in good repair.

REMOVAL

CAUTION

Oo not use tools to tighten the blank firing attachment.

USE HANDS ONLY.

1. Unscrew slide (1) to remove from compensator (2).

2. Unhook blank firing attachment (3) from behind the M groove of com~ensator (2).

3. Screw slide (1) all fhe way in on blank firirrg attachment (3),

3

006200-1

FIGURE 2. Examrrle of a task oriented work ~ackafze.
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TM 9-100S-319-23&P

BLANK FIRING Attachment (MISA2) kWINTENANCE - Continued 006200

CLEANING

1. Clean blank firing attachment with CLP, ‘Mpe drj, and coat with CLP.

tNSPECTtON

1. inspect blank tirtngattachment fOrcrackSOr dtatortion. Besuratlse pertain the$lidearaclear
and clean. lfblank firing tiatimentis cmck&ordfitofled, iltiunsewiwable.

PAtNTING

1. Repaiti blank firing amchment using enamel Wting Wmpound (Rtifor Ml WrifleOr Yellow
for M4/M4Alcarldne). Painting istheontyrepair authorized.

REPLACEMENT

1. Replace blank firing attachment if unserviceable.

INSTALLATION

NOTE

M23 blank firing anachment is stamP2d “k&t Carbine Only” painted yellow and may be used
on the M4 and M4A1 carbines. Ml 5A3 EFA is painted red and is used on the M1BA2 rifle.

1. Unscrew and pull stide (1) all the way out on btank firing attachment (2).

2. Hook blank firing attachment (2) behind the first groove of the compensator(3).

*& ,

w

@

I\e/

~/ ~~1 ~

4

w
/

END OF TASK

006200-2

FIGURE 2. Example of a task oriented work Dackege - Continued.
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-12 -13 -14
MIL-STO-1005 I Element Req’ti

TM Content
-lo

-12&P -13&P -14&P
Refcrcmx Name Not Req’d

FRONT MATTER R R R R 1-5.8.1 <fmp

Front cwu R R R R 1-5.8.1.1 <fmtmv&

warning Sumnlnry I-5.8 .1.2 <mUr@ R

Lst of tirnive pages / work
1-5.8 .1.3

NR
packages

Revision tm.nsmittal Past R R R R 1-5.8.1.4 -=chgshccv

Title block p~e R R R R 1-5.8 .1.5 <titleblb

Table of contents R R R R 1-5.8 .1.6 CLvntmw

How [0 usc thh mud 1-5.8 .1.7 @KWtOUse m

CHAPTER 1.
3NTRODUCFORY
INFORMATION WITH

R R R R 2-5.1 <giw

THEORY OF OPERATSON

GENERAL INFORMATION R R R R
wORK PACKAGE

2-5.1.1 +nfov

saw R R R R 2-5.1 .1.1 Qua*

Maintemmcc forms, records,
R R R R 2-5.1 .1.2 C*

and rcpcms

Flepx-ting Cquipnlcnt
impmvanalt R R R R 2-5.1 .1.3 -=ciG.
mcmmmcndations(SIR)

Hand mxipt mmuals 2-5.1 .1.4 <bandmeipt> NR

Corrosion pmmuion and
R R R R

mntml (CPC)
2-5.1 .1.5

f2esmmi0n of Army malcriel R R R R
to pm’ent Cnnny USC

2-5.1 .1.6

Preparation for storage or
Shipmcnl

R R R R 2-5.1 .1.7 <pssrcE-

Wsnunty infOrnWiOn 2-5.1 .1.8 -Wllllylr* NR

Nomemlaimre cmss-rcfcren= 2-5.1 .1.9 @mlenmflisl>
NR

Iii

List of abbmviaiiim 2- 5. I.I.1O <I* R

QtMIitY A55W-WVX(QA)
2-5.1 .I.11 qainfo>

NR
(aviation only)

Safe?/. cam. and handline 2-5.1.1.12 .sfminfm NR

FIGURE 3. Partial sanmle of a tilled out content selection matrix for a van semitrailer -14&P TM.
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-12 -13 -14
ML.STD40051

Element Name
Req’dl

TM Content
-lo

- 12&P -13&P - 14&P
Rcfmce Not Req’d

Nuclear hardness 2-5.1.1.13 -=lwp o

Scmuity me- for electronic
data

2-5.1.1.14 ~- ‘R

Calibration 2-5.1.1.15 -aalr+ NR

Copyn“ghtcrcdii line 2-5.1.1.19 -ampylV NR

EQUIPMENT DBCRIPTION
AND DATA WORK PACKAGE R

R R R 2-5.1.3 dew

Equipment characteristics,
R R R R

capabilities, and fcatum
2-5.1 .3.1 qpinfw

bxation and dcsuiption of R R R R 2-5.1 .3.2 <Iccdcso
major mmpormus

Differem?esbetween models 2-5.1 .3.3 qpdim R

F.quipmcm &w R R R R 2-5.1 .3.4 qpdaw

Squipmcnt amti,gu.mtion 2-5.1 .3.5 *P mntlg> R

THEORY OF OPERATION R R R R 2-5.1.4
WORK PACKAGE

SUPPORT DATA WORK R

PACL4 GE FOR REPAIR
PARTS, SPECIAL TOOIS, 2-5.1.5 -*W
T,UDE. AND SUPPORT
EOUIPMENT

CRAPTER X. OPERATOR R
msTRuclloNs

R R R 3-5.1 *pi@

DESCRIPTION AND USE OF
OPERATOR CONTROLSAND R R R R
INDICATORS WORK

3-5.1.1 QIindwp

PACKAGE

OPERATION UNDER USUAL
CONDITIONS WORK R R R R 3-5.1.2 -pusuatwp

PACKAGE

Siting requiremmts 3-5.1 .2.2 -=si& NR

shelter reqUircments 3-5.1 .2.3 *heltc* NR

Assembly and prcpam!ionfor 3-5.1.2.4 —
R

USC

fnitiat adjustments,beforeuse, 3-5.1.2.5 <initial>
R

daity checks,andxlf-test

Opus ting procedures R R R R 3-5.1 .2.6 -am R

FIGURE 3. Partial samule of a tilled out content selection matrix for a van semitrailer - 14&P TM - Continued.
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-12 -13 -14
MfL.sTo-4005 I Element Req’d/

TM Content
-lo

-12&P -13&P -14&P
Reference Name Not Req’d

t)cca)s and insmxtion piams 3-5.1 .2.6.3 41stnKlplP R

Opcmdng auxiliary equipment 3-5.1 .2.7 -=Jpcmllx> NR

Preparation far movement 3-5. I.2.8 <pmptnOv- R

OPERA TION UNDER
UNUSUAL CONDITIONS WORK R R R R 3-5.1.3 -=JplJnuwp
PACK4 GE

Umtsuat cnvirrmntmt / weather 3-5.1 .3.2 -=unusualm@ NR

Fording and swimming 3-5.1 .3.3 <fording> NR

Emmsemy Pl13dluC5 3-5,1 .3.4 -alwqmw NR

Interim nuclear, biological, and NR
chemical (NRC) 3-5.1 .3.5 -acmw
dccamtilon pmccdums

lamming md clecmxtic R
mtmtcnncasurcs (SCM) 3-5.1 .3.6 -
proadures

CHAPTER X.
TROUBLESHOOTING R R R 4-5.4 +nF-
PROCEDURES

LVTRODUCTION WORK
PAC.K4GE

R R R 4-5.5.1 +lnmvp

hL4LFUACT10AI/SYMPTOh4 4-5.5.2 0
INDEX WORK PACKAGE

==swdxw~~

TROUBLESHOOTING
PROCEDURE$ WORK R R R 4-5.5.3 -
PACKAGE

CHAPTER X.
MAmTSNANCE
fNSTRUCTfONS

NOTS
AU ti- v.Qdcpmkl18CS

R R R R 5-5.3 -=*

Sflzdlincludeascopeof mk initial
setup,andauUtaintmancctasks
applicableto theequip-t.

SERVICE UPON RECSIPT NR R R
WORK PACKAGE

R 5-5.4 .5.1 csurwp

Siting 5-5.4 .5.1. I -=siting> NR

S-Idler rcquin!malts 5-5.4 ,5.1.2 -Mm= NR

Swim up n receipt of materiel 5-5.4 .5.1.3 am> R

FIGURE 3. Partial sam!ie of a filled out content selection matrix for a van semitrailer -1 4&P TM - Continued.
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-12 -13 -14
MfL-STO-40051 Elemmt Req’di

TM Content
-lo

-12&P -13&P -14&P Rcfcm7cc Name Not Req’d

In5rMation “mctions 5-5.4.5 .1.4 <“Ml=- R

Preliminarysmwicing of 5-5.4 .5.1.5 <prcscrv>
o

quipmem

preliminary checks and 5-5.4 .5.1.6 .p~j> o
sdjusrrmntof cquipmmt

Prclinrinsry calibration of 5-5.4 .5.1.7 <precsl> 14R
equipment

circuit shgmncm 5-5.4 .5.1.8 +igp> h’R

Ammunition markings 5-5.4 .5.1.9 <msrkin@ NR

Classification of dcf- 5-5.4.5.1.10 -dcfe NR

Arnrmmirion M+mMmg 5-5,4.5.1.11 <hslrruii> NR

Pmcedum to activare 5-5.4.5.1.12 -
NR

snmnmirion

EQUIPhfENT/ uSER FITTfNG NR

INSTRUCTIONS WORK
PACKAGE (personal usc

NR 5-5.4.5.2 W=qPw>

eqllilmralt)

PMCS. INCLUDING
LUBRKATION INSTRUCTIONS, R R R R 5-5.4.5.3 <pmcswp

WORK PACKAGE

MrOduaion R R R R 5-5.4.5 .3.1 <prncsinrr@

PMCS pPXdlWS (Ulbk) R R R R 5-5.4.5 .3.2 <pmcstabl@

.U41NTENANCE WOEX
PACKAGES

NOTE
As E@klbk, the fOltOWiIlg R R R R 5-5.4 .5.8 -w
M.9inrcnuncxrnsks shall be
prc5cnred in du gaxnd orderIkrcd
Mow

Assembly and pmpamtion for usc 5-5.4 .5.8.1,3 m-
NR

(avistirm only)

Semicing 5-5.4 .5.8.1.4 -i- R

Ground Irandfii 5-5.4 .5.8.1.5 <s!rmmchsk> rift

FIGfJRE 3. Partial samde of a filled out mntent selection matrix for a vsn semitrailer - 14&P TM - Continued.
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<mim tmrro==’9-2350-3 14-10’>
~owp level=t’operator” wpno= “MO 1567-9 -2350-3 14“>

<title 155 MM, M284 HOWITZER CANNON AMMUNITION MAINTENANCE

<wps~~text>Cme, Handling, Storage, hrspectio~ and Cleaning
<VJpinfcc’
<maintlvl level=’’opemtor’~

<mtrlp~etup-item~nam=texPCloth, wiping<narn*

<itemreXxref wpid=’’MOO479-9-23 50-3 14“ callout=c’item 31”>

*f@nf-pro@<titl~Crrre4titl*

wep 1><par@Ammunition is packaged to withstand conditions ordinarily encountered in the field.
Keep packing boxes from bemroing broken or damaged.
~eplxparaX3ince ammunition is impaired by moisture, frost, extreme temperature, rmd foreigr
matter (mud, oil, etc.), observe the following:
~tep2~pWDo not break the moisture-resistant seal on the container until ammunition is to be
used.
*tcp2><pWShield all arrummition from high temperatures (e.g., the direct rays of the sun). When
covering projectiles to provide this shield, cover with tarpaulin keeping 18 in. (45.7 cm) air space
over and 6 in. (15.2 cm) of air space on sides. This will ensure free air flow necessary to keep the
projectiles cooler in hot weather.
+iep2~par>Refer tp WP 199200 for information regarding maintenance of the M712
Copperhead (HEAT) projectile.
atep2~paraXtore Ml 10 projectile in an upright position at all times.

<handling=pro@
<warningXpar@Keep fue and flammable materials out of the ammunition

areas. There will be no smoking in the vicinity of ammunition.
<pas-aX3hield all ammunition fim high temperatures (e.g., direct rays of the sun). When outside
temperature is expected to reach +100 “F (+3 S“C), failure to shade could result in damage to material
and loss of life.
4 Wsrning>
-tep 1xparoDo not expose ammunition and components containing explosives to extreme
temperatures. Do not expose to direct sunlight, flame, or other sources of heat.
<step 1XP-DO not expose unpacked propelling charges and fiu.es to raim excessive humidity, or
ground moisture.

AX4Mi%E OFA SOURCE FILE

FIGURE 4. %nrule of a SGML source file.
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Step 1~parOPrevent rough handling of projectiles and fur-es. Do not strike projectiles together
and do not off-load ammunition by dropping projectiles on top of projectiles.
<step 1~paraXrotect fuzes, primers, and flash reducers at all times from foreign matter and impact.
A drop of 4 feet (1 .20 m) may cause the electrolyte vital in a VT foze battery to break thus causing a
dud.
*tepl~parODo not disassemble fuzes.

QtoragXproO
-4tl&Ternperature Lirnits<titl@
<dgXp~Arnrmmition exposed directly to sunlight, or in unventilated containers, enclosures,
shelters, freight cars, closed vehicles, and similar structures exposed to direct sunlight may reach
temperatures exceeding upper storage limits. Avoid exposure of ammunition components to direet
sunlight. Do not store ammunition assembled with tetrytol-loaded bursters (i.e., projectiles, 155rnq
smoke, W, Ml 10; gas H, and HD, persistent, Ml 10) at temperatures exceeding+125 “F (+52”C)
4 Wm’tring>
<step l~p*Except as otherwise specifi~ observe the following limits:
scp2xpar*Lower limit is -SOT (-62”C) for a period of not more than 3 days.
Qxep2xparaWpper limitis+16&’F (+7 1“C) for a period of not more than 4 hours per day.
*tepl~paraXtore or transport Ml 10 projectiles containing W at a temperature below the
melting point (+1 11.4T (+44”C) of the W filler. If this is not practicable, store or transport such
projectiles on their bases so that, shordd the WP filler melt, it will resolidi& with the void in the nose
of the projectile. This restriction does not apply to the M825/M825Al W projectile.
-epl~parrWrotect proximity fuzes and proximity rounds horn long exposure to high hurnidlty.
Store M728 and M732 tirzes in temperatures between -65 “F to +145°F (-54°C to +63”C) and O“Fto
+12(YF (- 18°C to +49”C) for theM514 series.

EXAMPLE OFA SOURCE FILE- Continued

FIGURE 4. %rrurle ofa SGML source file - Continued.
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TM 9-2350-3 f4-iO

155 MM. M264 HOWITZER CANNON AMMUNITION MAINTENANCE 156700

THIS WORK PACKAGE COVERS:
Care, Handling, Storage, Inspection, and Cleaning

INITIAL SETUP:
Maintenance Level Materials/Parts

Operator Cloth, wiping (iem 31, WP 0479 00)

CARE

1. Ammunition is packaged to withstand conditions ordinarily encountered in the field, Keep packing boxes
from becoming broken or damaged.

2. Since ammunition is impaird by moisture, frost, etireme tempemture, and foregn matter (mud, oil, etc.),
observe the following:

a. Do not break the moisture-resistant seal on the container until ammunition is to be used.

b. Shield all ammuntin from high temperatures (e.g., the direct rays of the sun). When covering
projectiles to provide this shield, cover with tarpaulin keeping 18 in. (45.7 cm) air space over and 6 in.
(15.2 cm) of air space on sides. This will ensure free air flow necessary to keep the projectiles cooler in
hot weather.

c. Refer tp WP 199200 for information regarding maintenance of the M712 Copperhead (HE4T) projectile.

d. Store Ml 10 projectile in an upright position at all times.

HANDLING

WARNING

Keep fire and flammable materials out of the ammunition
areas. There will be no smoking in the vicinity of
ammunition.

Shield all ammunition from hgh temperatures (e.g., direct
rays of the sun). When outaide temperature is expected to
reach +100”F (+38”C), failure to shade could result in
damage to material and loss of life.

1. Do not expose ammuntion and components cmdaining explosives to extreme temperatures. Do not
espose to direct sunlight, flame, or other sources of best

2. Do not expose unpacked propelling charges and ties to rain, excessive humidiy, or ground moisture.
156700-1

EXAMPLE OF FORMATTED DOCUMENT GENERA TED FROM SOURCE FILE

FIGURE 4. Sarnule of a SGML source file - Continued.
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TM 9-2350-314-10
I

155 MM, M264 HOWfTZER CANNON AMMUNITION MAINTENANCE - Continued 156700

+ANDLING - Continued

1. Prevent rough handling of projactilea and fuzes. Do not strike projectiles together and do not off-load
ammunition by dropping projectiles on top of projectiles.

L Protect fuzes, primers, and flash reducers at all times from fore@n matter and impact. A drop of 4 feet
(1.20 m) may cause the electrolyte vital in a VT fuze battery to break, thus causing a dud.

j. Do not disassemble fuzes.

;TORAGE

remperatura Limits

WARNING

Ammunition esposed directly to sunlight, or in unventilated
mntainera, enclosures, sheltem, freight cars, closed
veh~les, and similar structures egosed to direct sunlight
may reach temperatures exceeding upper storage limits.
Avoid exposure of ammunition components to direct
sunlight. Do not store ammunition assembled with tetrytol-
Ioaded bursters (i.e., projectiles, 155mm; smoke, kVP,
Ml 10; gas H, and HD, persistent, Ml 10) at temperatures
exceeding +125°F (+52”C)

1. Except as otherwise specified, observe the following limits

a. Lower limit is -80”F (-62°C) for a period of not more than 3 daya.

b. Upper limit is +160”F (+71”C) for a period of not more than 4 hours per day.

2. Store or transport Ml 10 projectiles containing WP at a temperature below me melting point (+1 11 .4°F
(+@c) of tie Wp filler. If this is not practicable, store or transport such projectiles on their bases so

that, should the WP filler melt, it will resolidw * the mid in the nose of tie projectile. This restriction
does not apply to the M825/fv1825Al WP projectile.

3. Protect pmtim’%y fuzes and proti’%y rounds from long e~osure to high humidw. Store fv1726and
M732 fuzes in temperatures between -65°F to +145°F (-54°C to +63”C) and O“F to +120°F (-18°C to
+49”C) for the M514 series.

156700-2

EXAMPLE OF FORMAllED DOCUMENT GENERATED FROM SOURCE FILE- Continued

FIGURE 4. %rnule of a SGML source file - Continued.
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SIGNAL NAME ! AMPLITUDE ! DURATION

2. - Continued

1= I

3X#X#XW?

Table 3. Signal Amplitude and Duration.

SIGNA NAME AMPLITUDE DUFWTION

1. ~

2. X@X#Xx’

,

2

=.. . . . . . . . . . .=. = .=. . . . . . . ..= .=. . =.. . =.=. . . . . .=. . . . . . .=.

T=hl., a =;-,..., ~.....,~...-l~ -..d m.,-+,--- e-”.: -....A

1

3

4

FIGURE 5. Exanmle of footnotes for tables.
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Tightening Metal Faetenem

Wentorquing afastener, select awrench whose mngef&tie required torque Wlue. Atorquewrenchis
mostaccurate from 25%to75°A ofitastated range. Awrench with as!ated range of OtolOO pound-feet
(&135N-m) will bemostawurate from 25t075pound-feet (33.8-101.3 N-m). Theaccuracy of readings
will decrease as you approach O pound-feet (O N-m) or 100 pound-feet
(135 N-m). The following ranges are based onthis principle

Stated Rarme Moat Effective Rarme

0-200 lb-in. (O-22.6 N-m) 4-13 lb-l? (5.4-17.6 N-m)

O-6001t-ft (0-810. ON-m) 50-4501b% (67.5-607 .5 N-m)

O-1701b-ft (0-229.5 N-m) 44-1311b-ft (59.4-176.9 f4-m)

15-751b-ft (20.3-101 .3 N-m) 30~Olb-ft (40 S-Sl.ON-m)

TABUL4SINFORMATION (NOT LABELLED AS A TABLE)

. = --------- . -—.-.-... .. -----— . ---..--.= . . . . . . . .= =.... . ...=..------ -— —--- _- —____ -----

~ Definition

Equipment One or more units capable of perform ing specified functions.

Icon Pictorial representation; viaualimagetogive immediatereccgrsition ofahazardorto
provide essential information.

DEFINITION LIST IN ALPIL4BETICAL ORDER, UNNUMBERED

FIGURE 6. Exanmle oftsbulsr information and lists.
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Check the following for damage during shwment

Tool Box Cabinet and Tool Kits.
Drawer Asaambly.
Filing Cabinet, Security.
Ritle Mount Assembly,
Cabinet Assembly.
Shelf Aaaambly-wall.
Shelf Assembly-wall.
Radio.

RANDOM LIST

..=. . . . . =.. . ==== . . . . .==. ..=. ..== ==== ==== ==== ==== ====

1. When operating with Class I or Class II leaks, continue to check fluid levels as required in the PMCS.

2. Report Class Ill leaks immediately to your supervisor.

3. Refer to the Leakage Claeaffication List below

LEAKAGE CIX3SIFICATION LIST

a, Claaa I - Seepage of fluid (as indicated by wetness or discdoratrnn) not great enough to form drops.

b. Class II - Leakage of fluid great enough to form drops but not enough to cause drops to drip fmm
item being checketilwpected.

c. Class Ill - Leakage of fluid great enough to form drops that fall from the kern being
chackedlinspected.

SEQUENTIAL LIST, LElZ9ZED ALPHABETIC4LL Y

FIGURE 6. Example of tabular information and lists - Continued.
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Fill

SAFETY WARNINGS ICONS

EAR PROTECTION - headphones over ears shows that noise level will harm
eara.

ELECTRICAL - electrical wire to arm with electricity symbol running through
human body shows that shock hazard is present.

ELECTRICAL - electrical wire to hand wti electricity symbol running through
hand shows that shock hazard ia present

FALLING PARTS - arrow bouncing off human shoulder and head shows that
falling pans present a danger to life or limb.

FLYING PARTICLES - arrows bouncing off face shows that particles flying
through the air will harm face.

FLYfNG PARTICLES - arrows bouncing off face with face sheld shows that
particles flying through the air will harm face.

HEAVY OSJECT - human figure stmping over heavy object shows physical
injury potential from improper lifting technique.

FIGURE 8. Lkt of safetv warnings icons,
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SAFETY WARNINGS ICONS - Continued

FI

II

HEAVY PARTS - hand wih heavy object on top showa that heavy parts can

<
crush and harm.

❑B
HEAVY PARTS - foot with heavy object on top shows that heavy parta can
crush and harm.

m

HEAVY PARTS - heavy object on human figure shows that heavy parta
present a danger to life or limb.

H

Q’
HE4VY PARTS - heavy object pinning human fgure against wall shows that
heavy, moving parts present a danger to life or limb.

❑
HELMET PROTECTION - arrow bouncing off head with helmet shows that

B
falling parta present a danger.

❑ HOT AREA - hand over object radnting heat showa that part is hot and can
burn.

El

LASER LIGHT - laser light hazard symbol indicates extreme danger for
eyes from laser beams and reflections.

FIGURE 8. List of safetv waminm icons - Continued.

83



MIL-HDBK- 1222

SAFEIW WARNINGS ICONS - Continued

‘o
=1

MOVING PARTS - human figure with an arm caught between geara shows
that the moving parta of the equipment present a danger to life or limb.

/,

FI
u

MOVING PARTS - hand with fingers caught belween gears shows that the
moving parta of the equipment present a danger to life or limb,

3

MOVING PARTS - hand with fingers caught between rollers shows that
the moving parta of the equipment present a danger to life or limb.

o

VI

SHARP OBJECT - pointed object in hand shows that a sharp object

*-
presents a danger to limb.

%J

SHARP OSJECT - painted object in hand showa that a sharp object

I

preaenta a danger to limb.

WI

SHARP OSJECT - pointed object in foot shows that a sharp object
presents a danger to limb,

=

SLICK FLOOR - way line on floor vdh Iega prone shows that slick floor
presenta a danger for falling.

FIGURE 8. Lkt of safetv warnim?s icons - Continued.
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SAFEIV WARNING

9. Secm’e Iedowd cylinder (1) to hull with with three washers (2), and bolts (3).. Using torque wrench
tighten bolts to 315-325 l&fl (427 -441 N.m) toque.

WARNING

Iq
8

If road wheel Iiiar slips you sould
get aavariy injured by carriartmck
Keep feat dear ofhackwhenusing
road whael Iiier.

10. Install road wheel Iiier. Lower sarrier and remove jack from under carrfar.

,=== ==== =..=.=. == ===.. ====.== =..=.=. .= ..=.

HAZARDOUSMU7ERIALWARNING

7. Slowly discharge pressure to 0 pig by dosiig shutoff valve and opening blaed valve.

WARNING

fluorinated cempend OTZO Lsan irritant to the eyes and
stin. Use aafaty glasses, and latex gloves or barrfer cream.
Keep spatlrs, flames, and heat away. Keep grease off skin,
eyes, and clothes.

8. Remove plug and O-ring from adapter (37) oririca. Lubricate seal (36) with fluorinated compound
0T20 and install seal end relief valve (35) in adapter.

===== ===== ===== ===== ===== ===== ===== ===== =

ABBREVIAIED H~RDOUS MAIERML W~NING (7HIS FORMXTMAY BE
USED FOR COMMONLY USED SUBSTANCES. COMPLEE EXPLANAHON

OF WmNING IS PUCED IN W~NING SUMMXRY)

6. Inaafl plug mnnador kits wirfng (7) and (8) and oontaolswiig (9,1O,and 11) fhmugh electrical
cable olamp kits (5) or (6) and appropriate capsule cable entry tube. Maintain wire twists.

WARNING

7. Isopropyl alcohol (tam5,W006200) maybe used as a lubrioant during ineertien and removal
of contacts. Apply isopropyl almhol by bmshing on Mpsule insert or by dipping mntaci or tool.

FIGURE 9. Exarnule of nlacement of warning icons in a procedure.
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I

I

1.!21SIGNALWORO

CzBbml+!xad EIEIEIEI
El EEl“’w”” HQ “-”m

EYiilEl iii’ii El El
SIGN4LWORO

Th-a9cmmzaa EIEIEI

EIEEEIEI EilEIEEHEEl
ukm SIGNALWORO

SIGNALWORO

~l+xld

RalOm -

FIGURE 9. Examole of Placement of warning icons in a procedure - Continued.
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WARNING SUMMARY

This warning summary eanfains general safety warnings and hazardous matwiala warnings thel must be
understood end applii during opetation and maintenance of this equipmanf. Failure to observe these

Putions wuld meua in aerioua injufy or death to personnel. AIao included am esPbMfione of safety
end hazafdous materials isons used within the technical manual.

EXPLANATION OF SAFISIY WARNING ICONS

I?iill
ELECTRICAL - elecbfca! wire to hand with eleotkity symbol running flwough
hand showa that shock hasard is praaant.

llq
HEAVY OSJECT - human figure stooping over heavy objad shows physisal injury
potential from improper Mting technique.

GENERAL SAFEIY WARNINGS DESCRIPllON

WARNING

13111

Whenever possible shut off system power before beginning work on equipment

00 not corns in contact with electrkal connectors.

Don’t ba mialad by low voltaga. Low potentials can be dangerous.

00 nOt work on electrical equipment alone. Be sure ahother person is nearby who
cm giva first aid.

WARNING

~[

Some objects covered in this manual are heavy and need two soldiers to Iii
them.

EXPLANATION OF HAZARDOUS MATERIALS WARNING ICONS

ob
CHEMICAL - drops of liquid on hand shows that fhe material will cause bums
or irritation to human skin or tissue.

-“

FIGURE 10. Exsrrmie of wsrnine icons in a wsrnin~ sumrmw.
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EXPLANATION OF HAZARDOUS MATERIALS WARNING ICONS-Continued

.“

❑$i!#$
g ““-~

VAPOR- humanfigure in a aloudshowathat materialvaporapresent a danger
to Iii or haalti.

“-a . :
~,

❑
FIRE- flame showsthat a materialmay ignta and cause bums.

t

131

EYE PROTECTION- parsonwith goggles showsthat the materialwill injure

‘q
the eyes.

HAZARDOUS MATERIALS DESCRIPTION

WARNING

hdmbais
DKYCLEANINGSOLVENTP-D-W

P-04S0 solventvaporsara twdc. Amid prolongedor repeated breathingof vapors or aotventmntact with
skin. Usaonly with adequateventilation. Solvent is flammableand should not be used nearopen flama.
Fin exthguishars shwld be readilyavailablewhen aolvantis used.

FIGURE 10. Exssmle of warning icons in a warnine summsm - Continued.
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HAZARDOUS MATERIALS WARNINGS ICONS

❑ BIOLOGICAL - abatract symbol bug shows that a material may mntain

Q bacteria or vimaes that present a danger to life or health.

❑&
CHEMICAL - drops of liquid on hand shows that the material will cause bums

&
or irritation to human skin or tissue.

ml

CRYOGENIC - hand in block of ice shows that the material is extremely cold
and can injure human skin or tissue.

WI

EXPLOSION - rapidly expanding symbol shows that the material may eWlode if
subjected to high temperatures, sources of ignition or high pressure.

H

~

EYE PROTECTION - person with goggles shows that the materiil will injure
the eyes.

E

f
1

I
FIRE - flame shows that a material may ignite and cause bums.

FIGURE 11. List of hazardous msterials warnings irons.
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HAZARDOUS MATERIALS WARNINGS ICONS - Continued

•1@ POISON - skull and crossbones shows that a material is poisonous or is a

x

danger to life.

•1Ah RADIATION - three circular wedges shows that the material emits

A

radioactive energy and can injure human tissue.

La!gfiffi.. “ VAPOR - human figure in a cloud shows that material kapora present a
% : .. .

+2$ danger to life or health.

FIGURE 11. List of hszardous materials wsrrtirm icons - Continued.
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I

TORQUE LIMITS

How To Use Torque Tablea

1. Measure thedismeter of thescrewyou
are installing.

2. Count thenumberof threads perinchor
use a pitch grade.

3. Under the heading SIZE, look down the left-hand column until you find the diameter of the screw you are
installing. (There will usually be two lines beginning with the same size.)

4. in the second column under SIZE, rind the number of threads per inch that matches the number of
threads you munted in step 2. (Not required for metric screws.)

INCORRECT

.. === . . . . . . . . . . .= === ===== .= .== . ...= ===== == =.. =..== ==

TORQUE LIMITS

How To Uae Torque Tablea

I
1. Measure the d“ameter of the screw you are

installing.

2. Count the number of threads per inch or use a pitch grade.

3. Under the headirg SIZE, look down the Ieh-hand column until you find the d~meter of the screw you are
installing. (There will usually be two lines beginning with the same size.)

4. In the second column under SIZE, rind the number of threads per inch that matches the number of
threads yeu ceunted in step 2. (Not required for mebic screws.)

CORRECT

FIGURE 12. Exsnmle of inmrrect (w?v_YJedtext) and correct text Dlacernentwith an illustration.
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REMOVAL

*

1

3“-/2

/3

1, Remow four acrewa (2) securing end guard (3) to beam (l).

2. Remove end guard (3) and disc.ard.

“ABOJ-17” PJL4CEMENTOPTION

====.== ======= ======. .= .==== ====.== ==

INSTALLATION

1. Install end guard (3) over beam (1) and align screw holes.

2. Install ecrews (2).

“BELOW’PLACEMENTOPTION

FIGURE 13. Examole of ditital illustration placement.
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REMOVAL

1. Remom four screws (2) securing end guard (3) to beam (1).

*

34’

/3

2. Remove end guard (3) and discard.

IIIMMEDfi TEn (DEFAUL1) PLACEMENTOPTION

s=== .=== ==== ==== ==== ==== ==== ==== ==== .===

WFLOAT,,PLACEMENTOPTION

FIGURE 13. ExamDlea of didal illustration olacement - Continued.
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Similarly, the mass leaving the shock front is

ml = p,Vl

m, = p,AL,

m, = p,Ar (v - u,) EQ 10

Invoking the principle of conservation of mass

m. = m,

P#(v - U) = p,Ar (V - U,)

P.(V - UJ = P,(v - u,) EQ1l

EXAMPLEA

--_____ -—..-_ ==== ==== s______ .=== .=== .===—-----

Equating the work done on the system with the rate of energy increase and canceling the fs

plu,A - Poll@=

Ap,(v-u,)(e, -0.5uf)-Apo(v-uJ(eo+ 0.502)

EXAMPLEB

.=== ==== =.-= =___ ==== =__--- __== ==== ________ .==--------

Cylinder Expansion Teat

An important problem faced by the designer of fragmentation warheads is that he must matimize the energy
which is transferred from explosive to metal during the detonation. The most frequently encountered
configuration is that of an e@osivWllad metal cylinder detonated by a wave moving afilly. The best scaling
Ihv that has been devised for this condition is that of Gurney, who disregardad detonation condtiona and shock
effects in the metal and assumed implicity that all the energy of the explosive is conserved, His equation for
the cylinders is

“m

where v is the velocty to whch the metal is accelerated by the explosive, E is unl energy content of the
e@osi@, C is the weight of the ex@oshve, and M is the metal weight. Ths expression of velody in terms of
C/M implies that waght-retio scaling of eWlosiva and metal is of prime importance and that dimensional
scaling need not be considered at all. The term 2 E has the dimensions of a valoc~ as was pointed out by
Siumey in his original report.

EXAMPLEC

FIGURE 14. Examples of eauetiom.
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Recovery can be accomplished by adding dilute acetic acid, but the product obtained will be impure. The heat
of formation at constant pressure is -112 to -126.3 kilocalorie per mole. The calculated heat of detonation is
2.367 kilocalories per gram. Lead azide ia used etiensMs4y as an ingredient in initiating impositions.

[N=N=~-Pb “[N=N=N=] -

EXAMPLED

________ ==== ==== ==== ==== ==== .=== ==== .===--------

In the manufacturing process ethyl nitrate (C,H50NOJ, ethyl nitrite (C,H50NO), and nitroethane (C,H5NOJ
also are produced. The intermediate products of osidation and nitration inmlved in the preparation of mercury
fulminate are as follows

CH,.C~OH - CH,.CHO -
Ethanol Acetaldehyde

EXAMPLE E

. . . . . . . . . . =..== .= === .= === ===== ===== ===== ===== ===== =====

Two equations are given for the specific heat of P=N as a function of temperature

C = 0.257+(5.21 x l@)TJor T s 140°C
and C = 0.239 +(8.OXl@Tjbr 32” C< T<127°C

EXAMPLE F
,= .=. =. ..= . . . . . ===== .= === ===== ===== ===== ===== ===== =====

N&

Y
H— C—H

7 !
fiN-o-c — c—c —o— NOY

H H

H— C—H

7
N&

EL4MPLE G

FIGURE 14. Examcks of eauations - Continued.
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n a given amount of time, t, mass moves from one side of the shock front to the other aide. By deriniton, mass,
n, is given as a function of density, p, and mlume, V, by the equation:

m=pV EQ 1

The volume, V, can be expressed in terms of area, A, and length, L, by the equation:

V=,4L EQ 2

rhe length, L, is the distance a particle travels in our assumed time imterwal, t, times the velocity, x

L=tv EQ3

~ figure 3 the velocity can be seen to equal:

V. = (V-UJ EQ 4

md

v, = (V-ul) EQ 5

----------- ======.==== ====.====== =======----------

by equations 1 through 5:

nomentum change/t= ~lAful (v-u, )-p//uo (v-u>] //

EQ 9

FIGURE 15. EXSMDISSof nurnbsring Q oations.
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●

●

●

. . . . . . . . . . . . . . . . .
: I/4 Page Graphic Area i

;==:
.. . . . . . . . . ..

. . . ..

; 1/8 Page Graphic Area ~
.. . . . . . . . . . .

I
[ 1/8 Page Graphic Atea 1
.. . . . . . . ... :

8-1 /2X 11 ‘ VERTICAL PAGES

FIGURE 16. Exanwks of size omions allowed for ~DhiCS.
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7. Examde of items in s)hantom. callouts. and illustration identification.
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●

- RECIRCULATING 011 TO DRIVE

- SUPPLY OIL FROM TANK

m RETURN OIL TO TANK

_ VENTTO DRIVE

FIGURE 18. Exanmle of use of uatterns instead of colors.
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B

FIGURE 19. Exaroule of a multisection illustration with border rules.
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FIGURE 20. ExamDleof a multiview illustration.
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FIGURE 21. Exanmle of pa~e size multisheet continuous flow diagram.
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1P410.71 ACNUSWFL
IPO1O-2I fGSOL
{PS1@3) PFOMTR”

[P4v0.41 wFSOL

[P41O.5) HIHT!+G

IP410.S1LOU?*G

< IP409.1 I
.14 lCK

I +=%
1

Q434
2N5227

K401

1

● 9*9 **9*** .
1234567 S9!019

1?uooI
cRa34

FIGURE 21. Exsnmle of page size multisheet continuous flow dia fzmm - Continued.
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1

s

FIGURE 22. Example of an ex!-kded view illu.stmtion.
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FIGURE 23. ExaMDle of a locator illustration and dtiail view.
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SIGNAL A SIGNAL A
13

SIGNAL C
{ —

SIGNAL C
2

e

12

POINT-TO-POINT METHOD FOR SIGNAL FLOW

SIGNALS &B, & C I
S4GNALA HIGHWAYSIGNALFLOW SIGNALA
SIGNALB /(

)’
SIGNALB

SIGNALC SIGNALC

(
\ )

HIGHWAY METHOD FOR SIGNAL FLOW

I

FIGURE 24. Exanmle of Isisdswavand point-tcmoint methods for sienal flow.
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OVAL CONNECTORS USED TO CONTTNUE SIGNALS TO MORE THAN ONE DESTINATION

OVAL CONNECTORS USEDTO CONTINUE SIGNALSBETWEENDIAGSAMS

FIGURE 25. Exasnule of oval comectors to continue signals.
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11 $-l

SIGNAL RETURNSUSEDTO CONTINUE SIGNAL

J2

PI2 CPA

13 CPB

\

W
-----

●15v F

Jo

CPA c

K G’
RI

---- ----’
CP B

BREAKOFFSYMBOLS USEDTO CONTINUE SIGNALS

FIGURE 26. Exarrde of sisnal returns snd breakoff symbols to continue signals - single sheet diagram.
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I
,— 1 )

BOAT SYMBOLS USEDTO CONTINUE SIGNALS
BEIWEEN ADJACENT SHEETSOF A DIAGRAM

[ ~pJG,~

D
yc.~ym :

SIGNAL A 2SAIJ8DU2-31
GONE 3C) ;

SIGNAL B 25A1J8002-49
(ZONE 125C)

SIGNAL C 25AIJW02-I
(ZONE I C)

--- N
DIS7RISUOON

~AD~~CENING

~~~g

18Pm02-14 SIGNAL A
(ZONE 2C) ,

18Pm02-7 SIGNAL B
(EONE 16A)

: 18P8D02-2S SIGNAL C
(20NE51SS)

u!m

BLOCK TECHNIQUE FOR CONTINUING SIGNALS BEIWEEN DIAGRAMS

\ I (

PYRAMID DIAGRAMS INTERDIAGRAM SIGNAL CONTINUATION

FIGURE 27. Example of boat swnbols, block technique, Dwamid method to continue sienals - multisheet diamam.
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LINE WIOTH CODE USSD TO INDICATE SIGNAL lhlPORTANCE

w-

?FmARY SIGNAL

1 POWER (
ARROWHEADS USED TO INDICATE SIGNAL TYPES

I

FIGURE 28. Exanmle of sismaldifference techniques.
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●

SUBORDINATEJUNCTIONS USEDTO lNDtCAIE DIPPERENCES
IN SIGNAL IMPORTANCE

MAJOR SIGNAL

‘ p

COORDINATE JUNCllONS USEDTO INDICATE EQUAIJW IN SIQNAL IMPORTANCE

FIGURE 29. Exanmle of subordinate and ccmrdhate iunctions.
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●

FIGURE 30. ExamPle of hardware schematic diamam.
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I

FIGURE 31. Example of a functional schematic.
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●
FIGURE 33. EXmDICof a pictorial diagram.
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FUEL FILLER
VENT CAP -

/

I ..

I&T TANK
VENT TUBE (2)

4

LY

FUEL TANK \[l

FUEL
REIURN

FROM ENGINE

FIGURE 33. Exanmle of a Dictorialdia~m - Continued.
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I
A

-3

FIGURE 34. Exanmle of a cutaway diaeram.
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MASER cnLNDERs
(PILm

P#maFJQ Em VNW-E

“y~ii!
VALVE

.

PoPPEr

lEFr WuEEL

ASSEMELY

v
SI.SED Vuwa

I
%-

Rim+’1 W’EEL

AsssMalY rVLVE.
PaPm

UuxER cnwcems
(cm

Em Rlen

●

FIGURE 34. Example of a cutaway diamarn - Continued.
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—

A
&A

r

l~z
13C3A-2

E
11C3A-8

12B1C-5

1483A-2

16C3D-9

178X.6

18A32-4

20C2D-11

‘“”-’~”’d

lBIA-11 +
5

6AIA1
7

K2G-a

282E-S
7 Xlo

10B2C-6
12

0
s 1 —

4
SHIIT
REGISIER

:
c

IoB2GI ~ II BIB-5 :
IS

c o

II BIA-2 : 1 —
13 14

FIGURE 35. Example ofa logic diamarn.
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A I B I I K I A I B
: L NO CHANGE

t
1 1 “ I n

LIL

LH L L

I A I B I SET IRESE
HIM

I L I H

1 I 1 L
:IHI

I H I L

I 1 1 n 1 L I L,” I

THEJ-z FLIP-FLOP ISA MULTIPURPOSESTORAGE
ELEMENTWHEREINTHE K INPUT IS INTERNALLY
INVERTED. DEPENDING ON THEWIRING AT THE
J-ii INPUTS,THIS FF CAN BE WNFIGURED

TO FUNCTION AS A J-K TYPE FF, J-k NPE FF,

D-NPE FF OR A T-lYPE (TOGGLE) FF.

FIGURE 36. Exanmle of a truth sable.
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INPUT

I:-:; ~~ ~

OUTPUT

PWRUP RESET

ENTR1
$

TRI- RESET
s

CLK $

E
\

CCSF ~f

ENBL8 CFIL
s

I 1S2 GATE
K—~3.55USEC -—~

NOTES: 1. SCALE -yUs$

2. SIGNALSOCCUR IN ORDERSHOWN STARTINGAT THETOP.

FIGURE 37. Examute of a timing diagram.
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Fur
.wNslw

.s -2’”’’-+-

Uw mu
Uh B

(X2 CNCRGI

C,s

FIGURE 38. Examule of a simdified diazram.
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h
u PI

w 115VAC

JSPS

i-m
mtm.aw

JSP3 P7 17
w

I I k,
-% I

r5- ““””””-””-”W~---”

!12--mE+
m

11 F-2 PI 11

[ J w LAW
ml

M

NalM73 .110 I

FIGURE 41. Example of a test seturJdiamam.
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FIGURE 42. Example ofa Dowerdistribution diagmrn.
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FIGURE 47. Exsnmle of a wire list.
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FIGURE 48. Exarrmle of a piping diamam.
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FIGURE 49. Exanmle of an electronic comttonent card illustration.
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FIGURE 50. Exarrmle of an electronic ecwbment RPSTL illustmtion.
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● APPENDIX A

SAMPLING PLAN FOR lNSPECTfON OF TECHNICAL MANUALS AND READING GRADE
LEVEL MEASURES

A.1 SCOPE.

A.1.1 -. This appendix provides a uniform sampling plan which maybe used for surveying for
Reading Grade Level (RGL) or comprehensibility for in-process reviews, validatio~ etc. Sampling is not
to be used for conduct of verifications. It also provides usetid quantitative measures for three
characteristics contributing to mmprehensibllity of text, namely, nomber of syllables, words, and
sentences. This appendix mrstairrsa method for calculating the Reading Grade Level (RGL) for Technical
manurds (TMs) or portions thereof. Calculating RGL may be performed using computer technology,
whenever possible.

A.2 APPLICABLE DOCUMENTS.

This section is not applicable to this appendix.

A.3 DEFINITIONS.

This section is not applicable to this appendix.

●
A.4 GENERAL REQUfREMENTS.

This section is not applicable to this appendix.

A.5 DETAILED REQUREMEIWS.

A.5.I Samuling DIanfor inspection. Sampling inspection in quality corrformancc is an acceptable

practice to ascertain conformance to requirements. A sampling plan is appropriate when the number of
characteristics to be checked makes 100 percent evaluation excessively time consuming and costly for the
TM being inspected. Simple random sampling of pages is not an adequate method as a TM is not a
homogeneous mass and different tests require different types and amounts of sample material. The plan
presented here uses a mixture of random sampling by we of material and scanning by the reviewer to
detect instances of nonconformance.

A.5. 1.1 Derivation of samples. Samples to be tested are obtained as a result of the p-ses of
A.5.1.1.1 and A.5.1.1 .2.

A.5. 1.1.1 Critical scanning. The purpose of critical scanning by the reviewer is to locate instances
of suspected nonccmformancefor specific testing. Each page of the entire TM should be scanned for
obvious nonmnfonnance with a requirement of this stanti, appropriate tests should then be applied to
that material.

A.5.1.1.2 Systematic sanmlimg. The purpose of systematic sampling is to provide semirandom
samples of different types of material throughout the Technical Manual (TM) for detailed examimtion and

●
testing. Different test.srequire different types and amounts of sample material. In general, the method of
deriving samples is to identify a number of equally spaced break pages and to define sample material with
reference to these break pages. (Refm to A.5. 1.6.)
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A.5.1.2 Applicable tests. %rnple material is to he examined or tested in detail for conforrna.nm
with the requirements of thk standard. In most instances, the mture of tbe tests is implicit in the
statement of the requirements. This is not the case for RGL requirements (Refer to 8.1 and 8.2).

I Additional detail is provided in A.5.2.

A.5.1.3 Extended local samdes. Under the assumption that the material surrounding an instance
of noncorsfomsancehas a higher probability of mntaining more such instances, extended local sampling
provides additional sample material for examination. (Refer to A.5.1.7.)

A.5.1.4 Validation of readability. Narrative text is to be validated for conformance to the RGL
as specified by the aquirirsg activity. If the Overall Grade Level (OGL) (includhg tolerance) is exmed~
the TM needs to be rewritten as required to meet the specified RGL. [f a sample Grade Level (GL) is
exceeded, the entire text surrounding each sample is to be rewritten as required.

A.5.1.5 Critical scanning. Each page of the TM should be scanned by the reviewer. Grounds for
suspected nonmnfonnassce include, but are not limited to, the criteria of A.5. 1.5.1 through A.5. 1.5.3.

A.5. 1.5.1 Scamine criteria for mocedures. Scanning criteria for procedures areas follows.

a.

b.

c.

d.

Procedural step does not begin with a verb.

Prmechsral step is in negative for-m(i.e., do not ...).

Proceduml steps are prefaced by an unnecessary lead-in which merely duplicates the title.

Procedure is not prefaced by relevant intmducto~ information (i.e., initial setup) such as
personnel required, special tools, test cquipmen~ etc.

A.5. 1.5.2 Warming criteria for nonprocedural text. Scanning criteria for nonprmxchusd text areas
follows.

a. Sentence(s) seem excessively long.

b. There is no topic sentence.

c. There are procedures in nonprocedural text.

A.5. 1.5.3 %mnin~ criteria for illustrations and tables. Scanning criteria for illustrations and tables
are as follows.

a. Postions of image area appear cluttered in the following circumstances

(1) Too many symbols on a functional or schematic diagrarsr.

(2) Too many line intersections on a functional, wiring, or piping diagram.

(3) Too many lines on a graph.

b. Print seems too small.

c. Callouts are hard to distinguish; arrangement or pkemcnt of CaIlouta appears unacceptable.
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fnputs are not at the left or top or outputs are not the at rightor bonom on a functional or

schematic dlagranr.

Signal flow does not read from left to right or feedbac!dretum flow from right to left on a
functional or schematic diagram.

Signal flow direction is not indicated by arrows on a functional or schematic diagram.

Locator view is required.

Table appears crowded — no aids for staying in correct row or mlumn.

Hhtstrationkable is not located close to the text where referenced.

Refmenced table has nn title.

Exploded view has no axis lines.

A.5. 1.6 Swtematic sarrmling.

A.5. 1.6.1 Identifvine break ~aees. Break pages are pages that are equally spaced throughout the
TM beginning with a randomly selected page. They are used as reference points to develop different types
of samples as described in subsequent paragraphs.

m

a Count the number of pages of text or ih.wratinrrs (or whatever is being sampled) in the TM. The
count should include all full and partial pages that contain the item to be sampled. Record the number of
pages.

b. The basic number of samples is determined by the following

Bmic No.
of samples

No. of Pages DMded bv “N” &@. &
90 and above 10 9 30
54 to 89 9 6 9
32 to 53 8 4 6
1 t031 6 2 4

c. DWidethe number of pages by the appropriate divisor, “N.” Round off the quotient to the next
lowest whole number. For example, quotients of 17.3 and 17.7 are both rounded off to 17. This
quotient will equal the basic number of samples to be analyzed.

d. For TMs nf less than 12 pages, mrrdnmlyselect two samples and mark them for analysis.

e. For TMs of 12 pages or more, randomly select a number between one and “N.” The number
selected is to be marked as the first page to be analyzed. Starting at the selected page, mark every “NW
page to the end of the TM. The marked pages will iderrtifi approximate starting points for the basic
samples to be analyzed.

● f. Check marked pages to vcri~ that at least one sample has been selected for each information
module of the TM. [f any information mndtde has been missed, randomly select one page from that
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information module and add it to the basic samples to be analyzed. Ensure thatthe portion sampled
represents the type of text (or whatever) that makes up the majority of the information module (i.e., a
procedure versus descriptive text).

A.5.1.6.2 %rmles of Lsroceduraltext. Beginning with each break page, the first complete
prcnxdure and subsequent mmplete procedures as needed are to be selected until the total mmrber of
procedural steps exceeds 20. For suspected nonconfomrancs identified by critical scanning, the above
sampling process is to be applied begiming with the suspected procedure.

A.5.1.6.3 Samples of nonprocedural text.

A.5.1.6.3.1 Calculation of RGL. Beginning with each break page, at least two hundred words should
be sampled. For suspected nonconformance identified by critical scanning, material is selected as above,
but begins with the suspected paragraph.

A . , z , * A!-- .—.- ----.. -----4 ..-, . . . . . c.:.. ------—- ,-- L- J——:—- . . ..I. ---L L---,.—-—-
ti..l., .“.J.Z VULC1 L-b “,, ,,”,,”, -UILI, KXL .Mx-ptigcXIIllplcs ocgmmng WIL1l cam D= page

should be selected. For each instance of suspected nonconformance identified by critical scanning, a
six-page sample surrmmdmg each suspected instance should be selected.

A.5.1.6.4 SamPles of illustrations and tables. A sample of each different type of illustration and a
sample of each table needs to be obtained.

A.5.1.6.4.1 Mrrmlirrgmethod for illustrations. Begiming with each break page, the first example
errmuntered of each illustration type is to be selected (ignoring those already selected when text was
sampled), no matter wherein the TM it occurs. The intent of thk procedure is to generate a sample for
each illustration type no larger than the number of break pagea and to sample each illustration type
adequately, whether they are spread out through the TM or are clustered together.

A.5.1.6.4.2-. A sample of tables is to be selected by the same method.

A.5.1.7 Extended local samtsles.

A.5.1.7.1 Procedural text. Material in the vicinity of a wrdlrmed instance of nonconfomrara%is to
be checked for similar norrcmnformance,using the two procedures immerhately before the nonconforming
procedure and the two procedures immediately following. If three or more of the five procedures arc
nonconforming, the entire information module may be suspected of nonconformance and measures to
correct it implemented.

A.5.1.7.2 Norrsmxedural text.

A.5.1.7.2.1 %rrrulcs for RGL calculation. [f nonconformance is found, RGL shoold be calculated
fmm the three pages before and three pages following the nonconforming material using the method of
Appendix B. If two or more of the three samples are nonconforming, the entire information module may
be suspected of nonconformance and measures to correct it implemented.

A.5.1.7.2.2 Other tests on norrmcedural text. If nonconformance is found, material irrthe two
six-page samples immediately adjacent to the nonconforming sample should also be tested for
conformance. If two or more of the three samples are noncanformir% the entire information module may
be suspected of noncmrfonrrasrceand measures to correct it implemented.
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Illustrations and tables. Material in the vicinity of a mnhwd instance of

●
nonconfomtarrce is to be checked for similar nonconfonnrmce, using two examples of the same illustration
type or table immediately before the nonconforming one and two examples immediately following it. All
illustrations and tables in the information module should be rescanned for potential nonconformance of all
kinds.

A.5. 1.8 Special cases of sampling.

A.5. 1.8.1 Short TMs. If there are fewer than six pages between break pages, use as samples all
material between break pages instead of six-page samples prwiously specified.

A.5. 1.8.2 Material already sarsmled. For any particular test, if the material has already been
sampld the test results already obtained will be used.

A.5. 1.8.3 Availability of material. [f the amount of material called for does not exist, all available
material is to be used.

A.5.2 Reading made level measures.

A.5.2. 1 Counts for narrative text. For each sample marked, raw &ta must be collected. Data
collection will consist of counts of the numbers of words, sentences, and syllables in each sample. The
size of the sample is based on the number of words to be analyzed. Samples will start at the beginning of
the fnt full paragraph on each marked sample page. If a sample falls on a page containing procedural
instructions, start the sample at the begirmirrgof the first full sentence on the page.

● A.5.2. 1.1 w. For cacb sample, count afl words up to the md of the sentence containing the
200th word. If the marked sample page is less than 200 words, the sample can be extended to the next
page of texq but, do not extend the sample into a new information module or text pertaining to a
completely new subject. Record the number of words in each sample.

A.5.2. 1.2 Sentences. Count all sentences in the sample including the sentcncs that contains the

200th word. Record the number of sentences in each sample.

A.5.2.1.3 Svllables. Count syllables the way the word is normally pmnourrced rdoud. Count all
numbers as one syllable. For example, 5.1, 65, and 300 each count as one syllable. However, if a numeric
expression cmstains several numbers separated by hyphens, munt each number as a syllable. For
example, the expression 9-1025-240-10 is munted as four syllables. Acronyms and abbreviations are
counted as one syllable unless they actually spell out a word of more than one syllable. For example, Hz
and DVM each count as one syllable, but TRADOC and ATCOM each count as two syllables. Record the
number of syllables in each sample.

A.5.2.2 Automatic cmnrtins!eauiDment. Devices for obtaining keystroke, word and sentence counts
automatically as text is input may be used. Keystroke mums will then substitute for syllable counts.

A.5.2.3 Calculation of RGL. Automated equipment and software rosy be used to calculate RGL
provided the computation meets the requirements of thk document.

A.5.2.3.1 Overall made level. The Overall Grade Level (OGL) of a TM is calculated as follows:

a. Add the total number of words (W) from all samples combined. Record total.
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b. Add the total number of sentences (S) from all samples combined. Record total.

c. Add the total number of syllables (P) from dl samples combined. Record total.

d. Calculate tbe average sentence length (A). Divide the total number of words (W) by total
number of sentences (S) (A= WIS). Round ORquotient to the nearest one hundreds. Record quotient.

e. Calculate the average number of syllables per word (B). Divide total munber of syllables (P) by
total number of words (W): (B= P/W). Round off quotient to the nearest one hundredth. Record
quotient.

f. Calculate the OGL of the TM by the following formula. Round off the OGL to the nearest
integer.

OGL = 0.39(A) +11 .8(B) -15.59

SAMPLE COMPUTATIONS TO DEMONSTRATE USE OF FORMULAS

MnJ2k
1
2
3
4
5
6
7
8

“9

Total No.
words

250
220
245
223
256
215
219
230
225

~
W=2309

Total ?io.

Sentences
30
35
28
22
32
27
26
30
29

~

S=287

Total No.
Syllables

500
475
420
400
510
398
395
400
380

~

P==248

A = WIS A = 2309/287 A = 8.05
B=PIW B = 424812309 B= 1,84

OGL = 0.39(A) + 11.8(B) -15.59
OGL = 0.39(8.05) +11 .8(1.84) -15.59
0GL=3.14+21.71 -15.59
OGL = 9

A.5.2.3.2 %rnule made levels. Calculate the Grade Level (GL) of each sample as follows,

a. Calctdate the average sentence length (L). Divide the number of words (V) in tJresample by
the mmsbcrof sentences (T) in the sample (L= VIT’). Round off quotient to the nearest one hundredth.

b. Calculate the average number of syllablea per word (0). Divide the number of syllables (C)
in the sample by the number of words (V) in the sample (D= CN). Round off quotient to the nearest
one hundredth.

c. Calculate the GL of each sample by the following formula.
integer.
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GL = 0.39(L) + 11.8(D) -15.59

SAMPLE COMPUTATIONS TO DEMONSTRATE USE OF FORMULAS

Total I’Jo. Total No. Total No.
- Words Sentences Syllables

1 VI =250 T1 =30 cl =500
2 V2 = 220 T2=35 C2 = 475

L1 =VllTl L1 = 250/30 LI =8.33
D1 ‘C1/Vl D1 = 500/250 D1=2

L2 = V2/T2 L2 = 220/35 L2 = 6.29
D2 = C2N2

.
D2 = 475/220 D2=2.16

GL1 =0.39(L1)+ 11.8(DI) -15.59
GL1 ‘0.39(8.33)+ 11.8(2)- 15.59
GL1 =3.25 +23.6 -15.59
GL1=ll

GL2 = 0.39(L2) + 11.8(D2) -15.59
GL2 = 0.39(6.29) + 11.8(2.16) -15.59
GL2 = 2.45 + 25.49-15.59
GL2=12

● A.5.2.4 Manual countinz techniaue. Obtaining accurate word and syllable counts rapidly can be
aided by uain.ga pushbutton operated counting device while reciting the text aloud. Certain band-held-.
electro~c calculator can be used in this way.

I
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