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FOREWORD

1. Thismilitary handbook is approved for use by the Department of the Navy and is available for use by all
Departments and Agencies of the Department of Defense (DoD).

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

3. Thishandbook expands and clarifies the requirements contained in MIL-STD-3001-1 through MIL-STD-
3001-8, Preparation of Digital Technical Information for Multi-Output Presentation of Technical Manuals,
and provides recommended writing style, comprehensibility, format, and graphics requirements used by the
U.S. Navy for the preparation of technical manuals to the work package concept.

4. Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use
in improving this document should be addressed to: Commanding Officer, NAVAIRWARCENACDIV,
Systems Requirements Department, ATTN: Code 4.1.11.1, Lakehurst, NJ 08733-5100 by using the
Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of this handbook or
by letter.

i
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1. SCOPE.

1.1 Scope. This handbook provides non-regulatory guidance and information for the preparation of technical
manuals (TM) required to operate and maintain the various types of equipment and weapon systems within
the Department of the Navy. It provides preferred format and general writing style, graphics, revisions,
comprehensihility, and security guidance for the preparation of digital datafor the delivery of all types of
work package TMs. Section 4 provides technical manual development guidance for the preparation of page-
based TMs. Section 5 provides technical manual development guidance for the preparation and display of
linear structured, scrollable, Electronic Technical Manuals and frame-based Interactive Electronic Technical
Manuals. Linear, scrollable Electronic Technical Manuals (hereafter referred to as ETMS) and frame-based
Interactive Electronic Technical Manuals (hereafter referred to as IETMs) are digital in form and designed for
interactive display to maintenance technicians or system operator end users by means of a computer
controlled Electronic Display System (EDS). Although this handbook encourages the ddlivery of digital files,
the requirement for digital files, paper, or both will be specified by the requiring activity. This handbook
provides guidance only. It cannot be cited as arequirement. If it is, the contractor does not have to comply.

1.2 Applicability. This handbook is applicable for use by the Department of the Navy and supporting
contractors.

2. APPLICABLE DOCUMENTS.

2.1 General. The documents listed below are not necessarily al of the documents referenced herein, but are
the ones that are needed in order to fully understand the information provided by this handbook.

2.2 Government documents.

2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form apart 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 referenced for guidance only.

SPECIFICATIONS

DEPARTMENT OF DEFENSE
MIL-PRF-28000 Digital Representation for Communication of Product Data: IGES
Application Subsets and | GES Application Protocols.
MIL-PRF-28001 Markup Requirements and Generic Style Specification for Exchange
of Text and Its Presentation.
MIL-PRF-28002 Raster Graphics Representation in Binary Format, Requirements for.
MIL-PRF-28003 Digital Representation for Communication of |llustration Data:

CGM Application Profile.

1
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MIL-PRF-87268 Manuals, Interactive Electronic Technical - General Content, Style,
Format, and User-Interaction Requirements.

MIL-PRF-87269 Data Base, Revisable: Interactive Electronic Technica Manuals, for
the Support of.

STANDARDS
DEPARTMENT OF DEFENSE

MIL-STD-100 Engineering Drawing Practices.

MIL-STD-1309 Definition of Termsfor Testing, Measurement, and Diagnostics.

MIL-STD-3001-1 Preparation of Digital Technical Information for Multi-output
Presentation of Technical Manuals.

MIL-STD-3001-2 Description, Principles of Operation, and Operation Data.

MIL-STD-3001-3 Testing and Troubleshooting Procedures.

MIL-STD-3001-4 Maintenance Information with 1PB.

MIL-STD-3001-5 Aircraft Wiring Information.

MIL-STD-3001-6 Structural Repair Information.

MIL-STD-3001-7 Periodic Maintenance Requirements.

MIL-STD-3001-8 Separate |llustrated Parts Breakdown (1PB).

HANDBOOKS
DEPARTMENT OF DEFENSE
MIL-HDBK-9660 Handbook for DoD-Produced CD-ROM Products.

(Copies of specifications, standards, and handbooks are available by request from Defense Automated
Printing Service, Building 4D, DPM-DODSSP, 700 Robbins Ave., Philadelphia, PA 19111-5094.)

2.2.2 Other Government documents and publications. The following other Government documents and
publications form a part of this handbook to the extent specified herein.

DoD 5200.1R Information Security Program Regulation.
DoD 5220.22M Industrial Security Manual.
EO 12196 Occupational Safety and Health Program for Federal Employees.
EO 12958 Classified National Security Information.
2
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Joint Pub 1-02

Library of Congress

Catalog Number Z253.U58

NAVAIR 00-25-701

OPNAVINST 4790.2

OPNAVINST 5510.1

Public Law
91-596

MIL-HDBK-3001(AS)

Commercia and Government Entity (CAGE) Codes.

Department of Defense Dictionary of Military and Associated Terms.
U.S. Government Printing Office (GPO) Style Manual.

Technical Guide for Organizational Level Aircraft Wiring Systems
Repair Manuals.

The Naval Aviation Maintenance Program.

Department of the Navy Information and Personnel Security Program
Regulation.

Occupational Safety and Health Act, dated December 29, 1970
and Executive Order 11807.

(Copies of directives and instructions are available by request to Commander, Naval Inventory Control
Point Philadel phia, Publications/Forms Branch, Code 03334, 700 Robbins Avenue, Philadelphia, PA 19111-

5098.)

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

AMERICAN NATIONAL STANDARDSINSTITUTE (ANSI)

ANSI Y14.2

ANSI Y14.15

ANSI Y14.17

1SO 8879

Line Conventions and L ettering.
Electrical and Electronic Diagrams.
Fluid Power Diagrams.

Information Processing - Text and Office Systems - Standard
Generalized Markup Language (SGML).

(Copiesof the documents listed above are available from the American National Standards Institute,
Inc., 11 West 42™ Street, New York, NY 10036.)

INSTITUTE FOR ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

|IEEE 91-84

Graphic Symbols for Logic Functions.

(Copies of the document listed above are available from the |EEE Service Center, 445 Hoes Lane, P.O.
Box 1331, Piscataway, NJ 08855-1331.)

3
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2.4 Order of precedence. Inthe event of aconflict between the text of this document and the references cited

herein, the text of the referenced document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.

3. DEFINITIONS.

3.1 Acronyms used in this handbook. The acronyms used in this handbook are defined as follows:

AAE
ALSS
AMCM
ANSI
ASCII
ATE
BITE
CAGEC
CALS
CD
CD-ROM
CGM
CRT
DIC
DoD
DoDISS
DTD
EDS
EO
ESD
ETM
FOS|
GAPL
GPO
HMWS
IETM
IGES
IPB
ISO
LMI
LORA
LSA
NDI
NHA
NSA
NSN
0JCS
oS
OSsD
OSHA
PAT

Airborne Armament Equipment.

Aviation Life Support Systems.

Airborne Mine Countermeasure.
American National Standards Ingtitute.
American Standard Code for Information Interchange.
Automatic Test Equipment.

Built-in Test Equipment.

Commercial and Government Entity Code.
Continuous Acquisition and Life-cycle Support.
Compact Disk.

Compact Disk-Read Only Memory.
Computer Graphics Metafile.

Cathode Ray Tube.

Direct Image Copy.

Department of Defense.

Department of Defense Index of Specifications and Standards.
Document Type Definition.

Electronic Display System.

Executive Order.

Electrostatic Discharge.

Electronic Technical Manual.

Formatting Output Specification Instance.
Group Assembly Parts List.

Government Printing Office.

Hazardous Materials Warning Summary.
Interactive Electronic Technical Manual.
Initial Graphics Exchange Specification.
Ilustrated Parts Breakdown.

International Organization for Standardization.
Logistics Management Information.

Levd of Repair Analysis.

Logistics Support Analysis.
Nondestructive Inspection.

Next Higher Assembly.

Nationa Security Agency.

National Stock Number.

Organization of the Joint Chiefs of Staff.
Output Specification.

Office of the Secretary of Defense.
Occupational Safety and Health Act.
Powered Aerial Target.

4
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PMRC Phased Maintenance Requirements Card.
PMRM Phased Maintenance Requirements Manual.
P/N Part Number.

PST Powered Surface Target.

QA Quality Assurance.

QECA Quick Engine Change Assembly.

SCC Sequence Control Chart.

SE Support Equipment.

SGML Standard Generalized Markup Language.
SM&R Source, Maintenance and Recoverability.
SRA Shop Replaceable Assembly.

SS Special Stores.

™ Technical Manual.

TMSS Technical Manuals Specifications and Standards.
TP Test Point.

TPDR Technical Publication Deficiency Report.
UAV Unmanned Aerial Vehicle.

WP Work Package.

WRA Weapons Replaceable Assembly.
WYSIWYG What Y ou See IsWhat You Get.

3.2 Definitions of selected terms.

3.2.1 Adjust. To maintain or regulate within prescribed limits, by bringing into proper position, or by setting
the operating characteristics to specified parameters.

3.2.2 Alert. Anadert isany message, communication, notice, or output which requires manual
acknowledgment from the user of the ETM/IETM.

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

3.2.4 American National Standards Ingtitute (ANSI). A private sector organization that plans, develops,
establishes or coordinates standards, specifications, handbooks or related documents.

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

NOTE
The distinction between an assembly and subassembly is determined by the
individual application. An assembly in one instance may be a subassembly in
another where it forms a portion of an assembly.

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

5
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3.2.7 Built-in Test Equipment (BITE). Any identifiable device that is part of the supported end item and is
used for testing that supported end item.

3.2.8 Cadlibrate. To determine and cause corrections or adjustments to be made to instruments or test,
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 compared.

3.2.9 Cdlout. Anything placed on anillustration to aid in identifying the objects being illustrated, such as
index numbers, nomenclature, leader lines, and arrows.

3.2.10 CALS (Continuous Acquisition Life-cycle Support) raster. Compressed scanned raster images
(CCITT, Group 4) in accordance with MIL-PRF-28002.

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

3.2.12 Commercia and Government Entity (CAGE) Code. A five-character code assigned to commercial
activities that manufacture or supply items used by the Federal Government and to Government activities
that control design or are responsible for the development of certain specifications, standards, or drawings
which control the design of Government items. CAGE Code assignments are listed in the H4/H8 CAGE
Publications.

3.2.13 Comprehensibility. The completeness with which auser in the target audience understands the
information inthe TM.

3.2.14 Computer Graphics Metafile (CGM). A standard digital form for vector graphics preparation as
defined by MIL-PRF-28003.

3.2.15 Continuous Acquisition Life-cycle Support (CALS). A DaD initiative to transition from paper-
intensive, nonintegrated weapon systems design, manufacturing, and support processes to a highly
automated and integrated mode of operation. Thistransition will be facilitated by acquiring, managing, and
using technical datain standardized digital form.

3.2.16 Continuous tone photographs or drawings. Continuous tone photographs or drawings have a
continuous gradation of tonal values ranging from light (white) to dark (black), including gray. These tonal
values are not created by lines or dots.

3.2.17 Department of Defense (DoD). The Office of the Secretary of Defense (OSD) (including 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 National Security Agency (NSA), and the
Defense Agencies.

3.2.18 Department of Defense Index of Specifications and Standards (DoDISS). The DoD publication that
lists unclassified Federal and military specifications and standards, related standardization documents, and
voluntary standards approved for use by DoD.

3.2.19 Depot-level maintenance. Maintenance that is beyond the capability of the organizational and
intermediate support activities. Depot-level maintenance normally consists of overhaul, recondition,
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manufacture, repair, or modification and requires technical assistance beyond lower maintenance level
capability.

3.2.20 Digital graphicsforms. A standard graphics form acceptable for graphics preparation in accordance
with graphic standardslisted in 6.1. These formsinclude CGM, CALS raster, and Initial Graphics
Exchange Specification (IGES).

3.2.21 Direct image copy (DIC). One-on-one reproducible without paste-overs or mortises, suitable for use
on acopier or making direct image masters. Quality should be such that if a negative were to be prepared,
only the imperfection due to the quality of photolithographic film would require touch up before making the
offset plates.

3.2.22 Disassemble. The step-by-step taking apart (or breakdown) of an assembly or subassembly to the
lowest leve of its parts identification as maintenance-significant (i.e., assigned a Source, Maintenance and
Recoverability (SM&R) code for the category of maintenance under consideration).

3.2.23 Document Type Definition (DTD). The definition of the markup rules for a given class of documents.
A DTD or reference to one should be contained in any SGM L-conforming document.

3.2.24 Electronic Display System (EDS). An electronic device on which display images can be represented;
most often a CRT or aliquid-crystal device.

3.2.25 Electronic Technical Manual (ETM). For the purpose of this handbook, an ETM isatechnical
manual normally prepared from alinear SGML document file and not a hierarchically-based database as an
IETM. The ETM isaso displayed on an EDS as a scrollable, linear structured document and may employ
a combination of an automated intelligent index, prompted dialog boxes, and content-driven logical
"NEXT" functions.

3.2.26 Footer. One or more lines of text that appear at the bottom of each page (also called feet and running
feet).

3.2.27 Formatting Output Specification Instance (FOSI). The FOSI interprets the style and formatting
reguirements of the Output Specification (OS). The FOSI can include font, leading, hyphenation
characteristics, etc.

3.2.28 Frame-based Interactive Electronic Technical Manua (IETM). AnIETM which has been designed to
be displayed frame by frame.

3.2.29 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 processes, such as
signal or logic flow, and physical items, such aswires. Functional diagram includes schematics, wiring
and piping diagrams, logic diagrams, flow charts, and block diagrams.

3.2.30 Graphic(s). Any type of presentation or representation which gives aclear visual impression.

3.2.31 Halftones. Halftones are the tonal values of gray and black created by linesor dots. A halftoneisa
conversion of a continuous tone print.
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3.2.32 Header. One or more lines of standard text that appear at the top of each page (also called heads and
running heads).

3.2.33 Horizontal (Landscape) TM format. Positioning of technical manual content so that the page
horizonta (width) dimensions are greater than vertical (height) dimensions.

3.2.34 Hotspot. An areaof the display which acts as a hidden button. Touching the hotspot selects
designated information for display.

3.2.35 Icon. Pictorial representation; visual image to give immediate recognition of a hazard or to provide
essentia information.

3.2.36 llludtration. A general term meaning graphic presentations of all types. lllustrationsinclude
pictorials, functional diagrams, and line graphs. Thisterm is used instead of such terms as figure, graphic,
drawing, diagram, and artwork.

3.2.37 Index numbers and letters. A number or letter (on afigure or anillustration) usually attached to aline
or an arrow which points to an object on theillustration. This number or |etter corresponds to the same
number or letter in alegend or text that defines or identifies the object in theillustration.

3.2.38 Initial Graphics Exchange Specification (IGES). A standard digital form for vector graphics
preparation. Defined by MIL-PRF-28000.

3.2.39 Inspect. To determine the serviceability of an item by comparing its physical, mechanical, and/or
electrical characteristics with established standards through examination (e.g., by sight, sound, or fedl).

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

3.2.41 Interactive Electronic Technical Manua (IETM). AnIETM isatechnical manual, prepared
(authored) by a contractor and delivered to the Government or prepared by a Government activity, in digital
form on a suitable medium, by means of an automated authoring system; designed for electronic screen
display to an end user; and possessing the following three characteristics. (1) The format and style of the
presented information are optimized for screen presentation to assure maximum comprehension; that is, the
information presented is frame-oriented, not page-oriented; (2) The elements of technical information
constituting the IETM are so interrelated that a user's access to the information he/she requiresis facilitated
to the greatest extent possible, and is achievable by avariety of paths; (3) The computer-controlled IETM
electronic display system (EDS) can function interactively (as aresult of user request and information
input) in providing procedural guidance, navigational directions, and supplemental information; and also in
providing assistance in carrying out logistic support functions supplemental to maintenance.

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

3.2.43 Legend. A tabular listing and explanation of the numbers or symbols on afigure or an illustration.

3.2.44 Logictext. Text that iscomposed of procedures and actions branching to a series of questions,
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resulting in a"yes' or "no" answer, leading to determination and resolution of a problem.

3.2.45 Logistics Management Information (LMI). The selective application of scientific and engineering
efforts undertaken during the acquisition process, as part of the systems engineering process, to assist in
acquiring the required support; and providing the required support during the operational phase at
minimum cost. Replaces Logistics Support Analysis (LSA).

3.2.46 Logistics Support Analysis (LSA). The selective application of scientific and engineering efforts
undertaken during the acquisition process, as part of the systems engineering process, to assist in acquiring
the required support; and providing the required support during the operational phase at minimum cost.

3.2.47 Lubricant. Any solid, fluid, or semifluid material that performs a lubricating or related specialty
function. Such materialsinclude lubricating ails, greases, hydraulic fluids, damping fluids, dielectric
coolants, anti-seize compounds, corrosion preventatives, and bonded or unbonded solid films.

3.2.48 Maintenance level. The separation of maintenance activities or functionsin the U.S. Navy according
to the required skills and available facilities.

3.2.49 Maintenance step. A single maintenance action, such as setting a switch to the OFF position.
Usually, a step has one action, but in certain cases, there may be a series of identical actions, such as
removing seven holts.

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

page.

3.2.51 National Stock Number (NSN). A 13-digit number assigned to arepair part to be used for
requisitioning purposes.

3.2.52 Next Higher Assembly (NHA). Assembly or subassembly of which subject component(s) or
subassembly are a subpart.

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

3.2.54 Note. A statement or some other notification that adds, emphasizes, or clarifies essential information
of special importance or interest.

3.2.55 Orphan. Last line of aparagraph pushed to a new page, stranded alone (orphaned) at the top of the
page without the rest of its paragraph.

3.2.56 Overhaul. That maintenance effort (service/action) prescribed to restore an item to a completely
serviceable/operational condition as required by maintenance standards in appropriate technical
publications.

3.2.57 Part number (P/N). A primary number used to identify an item used by the manufacturer (individual,
company, firm, corporation, or Government activity) that controls the design, characteristics, and
production of the item by means of engineering drawings, specifications, and inspection requirements.

3.2.58 Phantom. Portraying an item (i.e., part, equipment, etc.) on an illustration with broken lines rather
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than solid lines to de-emphasize the item.

3.2.59 Pictorial. A type of illustration showing the physical appearance of equipment or component parts.
Thisterm isused instead of such general terms asillustration, drawing, and diagram.

3.2.60 Pre-screening. A processin which aclear material with a dot pattern or crossing opaque linesis used
through which an image is photographed in making a halftone.

3.2.61 Preventive maintenance (scheduled maintenance). The performance of scheduled inspections and
mai ntenance functions necessary to keep the equipment in serviceable condition and ready for its primary
mission.

3.2.62 Readability. Text comprehensibility measured by such variables as number of syllables, words, and
sentences.

3.2.63 Reference designator. Letters or numbers, or both, used to identify and locate discreet units, portions
thereof, and basic parts of a specific equipment, assembly, or subassembly.

3.2.64 Removelingal. To remove and install the same item when required to perform service or other
maintenance functions. Install may be the act of emplacing, seating, or fixing into position a spare, repair
part, or module (component or assembly) in a manner to alow the proper functioning of an equipment or
system.

3.2.65 Repair. The application of maintenance services (inspect, test, service, adjust, align, calibrate, and/or
replace), including fault location/troubleshooting, removal/ingtallation, and disassembly/assembly
procedures, and maintenance actions to identify troubles and restore serviceability to an item by correcting
specific damage, fault, malfunction, or failure in a part, subassembly, module (component or assembly),

end item, or system. Repair is authorized by the LSA/LMI and the assigned maintenance level is shown as
the fourth position code of the SM&R code.

3.2.66 Repair part. Those support items that are an integral part of the end item or weapons system which
are coded as not repairable (i.e., consumable items).

3.2.67 Replace. To remove an unserviceable spare or repair part and install a serviceable counterpart in its
place. Replaceisauthorized by the LSA/LMI and the assigned maintenance level is shown asthe third
position code of the SM&R code.

3.2.68 Requiring activity. The DoD component, activity, or organization of ausing military service, or that
organization delegated by ausing service, that is responsible for the selection and determination of
requirements for TMs.

3.2.69 Revision. A revisioniscomprised of corrected, updated or additional pages or work packagesto the
current edition of amanual. It 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.

3.2.70 Schematic diagram. A graphic representation showing the interrelationship of each component or
group of components in the equipment. The essential characteristic of these diagrams is that every
maintenance-significant functional component is separately represented. Also, where appropriate, voltage
readings are shown.
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3.2.71 Scrollable. Ability to move atext or graphics display up and down, or left and right, or both.

3.2.72 Sentence. A group of words conveying a complete thought and terminated by a semicolon, period,
exclamation mark, or question mark. Headers, captions, and paragraph titles are not considered sentences.

3.2.73 Service. Operations required periodically to keep an item operating, i.e., to clean (includes
decontaminate, when required), to preserve, to drain, to paint, or to replenish fuel, lubricants, chemical
fluids, or gases.

3.2.74 Source, maintenance, and recoverability (SM&R) code. The five-position code containing
supply/requisitioning information, maintenance level authorization criteria, and disposition instruction.
Thefirst two positions of the SM& R code determine how to get an item. Thethird position represents who
caningtall, replace, or use theitem. The fourth position dictates who can do complete repair on the item.
The fifth position represents who determines disposition action on unserviceable items.

3.2.75 Spare part. Those support itemsthat are an integral part of the end item or weapons system that are
coded asrepairable (i.e., reparable items).

3.2.76 Standard Generalized Markup Language (SGML). A language for document representation that
formalizes markup and frees it of system and processing dependencies as defined in MIL-PRF-28001.

3.2.77 "Sticky". Inreferenceto eectronic tables, "sticky" infers that the title and column heads will be
continually displayed throughout the scrolling process of the entire table.

3.2.78 Subassembly. Two or more parts that form a portion of an assembly or a component replaceable as a
whole, but having a part or parts that are individually replaceable.

3.2.79 Task dialog. A pop-up display window by which the computer solicits user input, such as a selection
of choices.

3.2.80 Technical manuals (TMs). Documents that contain instructions for the installation, operation,
maintenance, and support of weapon systems, weapon system components, and support equipment. TM
information may be presented, according to prior agreement between the contractor and the Government, in
any form or characterigtic, including hard printed copy, audio and visual displays, disks, other electronic
devices, or other media. They normally include operational and maintenance instructions, parts lists, and
related technical information or procedures exclusive of administrative procedures.

3.2.81 Test. To verify serviceability by measuring the mechanical, pneumatic, hydraulic, electrical, or
electronic characteristics of an item and comparing those characteristics with prescribed standards.

3.2.82 Text. Thewritten parts of the technical sections excluding labels, legends, and calloutsin
illustrations.

3.2.83 User. A person using the technical manual.
3.2.84 Verification. Thefinal QA iteration by the Government for acceptance of the TM during
which aTM istested to determine its adequacy and operational suitability for operation and maintenance of

equipment or systems using target audience personnel.

3.2.85 Vertical TM format. Positioning of technical manual so that the page horizontal (width) dimensions
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are lessthan vertical (height) dimensions.

3.2.86 Warning. A statement or some other notification about an operating or maintenance procedure,
practice, or condition that, if not strictly observed, could result in long term health hazard, injury to, or
death of personnel performing the task prescribed in the TM.

3.2.87 Widow. First line of a paragraph that is|eft alone (widowed) at the bottom of a page.

3.2.88 Wiring diagram. Diagram illustrating signal flow or wiring connections. Where appropriate, voltage
readings should be shown.

3.2.89 Word. Any string of characters (including letters, numbers, symbols, and groups of letters) separated
from other strings by one or more spaces. Hyphenated words and contractions count as one word. For
example, each of the following count as oneword: couldn't; GFE; i.e.; 32,008; 19-inch; +25°F; |eft-hand.
Thus a sentence like "The left-hand ML G door shouldn't open more than 25°." consists of 9 words.

3.2.90 Work packages (WPs). Presentation of information functionally divided into individual task packages
inthe logical order of work sequence. These WPs should be stand-alone general information, descriptive,
theory, operating, maintenance, troubleshooting, parts, and supporting information units containing all
information required for directing task performance.

4. PAGED-BASED TECHNICAL MANUAL DEVELOPMENT.

4.1 General. This section isintended to provide guidance and further clarify the requirements contained in
MIL-STD-3001-1 through MIL-STD-3001-8. The general style, format, and graphics guidance contained
herein are applicable for the preparation of the following types of page-based, technical manuals devel oped
to the work package (WP) concept.

a. Aircraft systems and equipment maintenance instruction manuals.

General aircraft information manual

Plane captain’ s manual

Line maintenance manual

Principles of operation manual

Functional flow diagram manual

Testing and troubleshooting manual

Fault reporting manual

Fault isolation manual

I ntegrated weapon systems testing and troubleshooting manual
Maintenance instructions with illustrated parts breakdown (IPB) manual
Structural repair manual

Aircraft wiring diagram manual

Aircraft wire bundle manual

Aircraft wire connector repair manual

Power plant build-up manual

Periodic maintenance requirements card sets
Separateillustrated parts breakdown (1PB).
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b. Aeronautical equipment, airborne weapons/equipment, and support equipment operation and
maintenance manuals.

Operation instructions manuals
Operation and maintenance instructions with |PB manuals
Maintenance instructions with |PB manuals

c. Engine intermediate and depot mai ntenance manuals.

4.2 Sdlective application and tailoring. This section contains guidance that may not be applicable for the
preparation of all TMslisted in 4.1. Selective application and tailoring of requirements are the
responsibility of the requiring activity and are accomplished using MIL-STD-3001-1 through MIL-STD-
3001-8. If anidentifiable, written conflict exists between this section and the detailed content standard, the
detailed content standard takes precedence.

4.3 Preparation of TMsin digital format. Technical manuals prepared in work package format and delivered
digitaly are Standard Generalized Markup Language (SGML) tagged and assembled using modular
Document Type Definitions (DTDs). These DTDs have been developed in accordance with MIL-PRF-
28001 and ISO 8879. The modular DTDs interpret the technical content and structure of the functional
requirements explained in MIL-STD-3001-1 through MIL-STD-3001-8 and this handbook.

4.4 Style and format for printed page-oriented TMs. Mandatory style and format requirements are provided
in MIL-STD-3001-1, Appendix B. The style and format guidance provided in this section is recommended
for use when acquiring TMsfor the U.S. Navy. Formatting Output Specification Instances (FOSIs),
developed in accordance with MIL-PRF-28001, interpret the style and format requirements contained in
MIL-STD-3001-1 and this handbook. Style sheets developed by the TM developer may be used in lieu of
FOSIs for printing paper manuals.

4.5 Obtaining the modular DTDS/FOSIs. Information on using and obtaining the DTDs, FOSIs and
associated tag and attribute descriptions, which are SGML constructs, can be obtained from the requiring
activity.

4.6 Figures contained in this handbook. The work package examples (figures 1 through 44) show the style
and format requirements and subject matter contained in various types of WPs for page-based TMs. Inan
attempt to minimize the size of this handbook, most of the technical content provided in the examplesarein
abbreviated form and some figures referenced in the text of the example WPs have purposely been omitted.
Thefont size, leading and vertical spacing of the text for the examples have been intentionally compressed
to allow the data to fit within the boxed image area on the page. Appendix A of this handbook provides
examples of style and format requirements for the different types of specific graphics used in the
development of TMs.

4.7 Development of work package technical manuals. The style and format guidance provided in this section
has been established to facilitate the devel opment of technical information for the page-based WP concept.
The WP concept is defined as alogical combination of requirements and improved presentation techniques
designed to enhance digital display of page-formatted pages. A WP technical manual is specifically

designed to support individual functional information or maintenance work tasks for a weapon system or
equipment. WP requirements are provided in MIL-STD-3001-1 through MIL-STD-3001-6. Periodic

mai ntenance requirements card decks are prepared on reduced sized card stock because of their frequent use
and for portability. Work package requirements are not used in the preparation of these card decks.

Technical content, and style and format for all card decks are contained in MIL-STD-3001-7. MIL-STD-
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3001-8 establishes the content requirements for separate printed, page-based |PBs.

4.7.1 Types of work packages. There are basically two types of work packages. Thefirst typeisan
information-oriented work package. (Refer to figure 1.) It provides support information such as genera
information about the TM or weapon system/equipment, principles of operation, and operating instructions.
The second type of WP istask-oriented. (Refer to figure 2.) Task-oriented WPs reflect all required
maintenance tasks at the assigned level of maintenance, and environment, material, and support equipment
required for each defined task. WPs are written to reflect the engineering design, Logistics Support
Analysis (LSA), Logistics Information Management (LMI), approved maintenance plan, and the
established repair concept (Source, Maintenance and Recoverability (SM&R) Codes).

4.7.2 Technical manuals developed in accordance with MIL-STD-3001 series standards. This section may
be used in conjunction with the series of standards listed below to devel op page-oriented WP technical
manuals for aircraft weapon systems, engines, aeronautical equipment, airborne weapons/equipment, and
support equipment. MIL-STD-3001-1 through MIL-STD-3001-8 contain the technical content and
mandatory style and format requirements for the preparation of technical manuals at all maintenance levels
through depot. Each of these Parts provides instructions on how to develop and structure the required
technical information into individual work packagesin alogical order of work sequence.

MIL-STD-3001-1 Preparation of Digital Technical Information for Multi-output
Presentation of Technical Manuals.

MIL-STD-3001-2 Description, Principles of Operation, and Operation Data.

MIL-STD-3001-3 Testing and Troubleshooting Procedures.

MIL-STD-3001-4 Maintenance Information with 1PB.

MIL-STD-3001-5 Aircraft Wiring Information.

MIL-STD-3001-6 Structural Repair Information.

MIL-STD-3001-7 Periodic Maintenance Requirements.

MIL-STD-3001-8 Illustrated Parts Breakdown (1PB).

4.7.3 Preparation of digital technical information for multi-output presentation of technical manuals (MIL-
STD-3001-1). This Part establishes the requirements needed to prepare and assemble digital technical
information for multi-output presentation of NAVAIR work package technical manuals (TMs). It contains
the following requirements and data:

a. Applicable documents and definitions.
b. Genera requirements and types of technical manuals covered by the series of standards.

c. Matrixesthat provide the technical content requirements for al technical manuals covered in the
series of standards.

d. Mandatory style and format requirements.
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e. Front matter and introductory information used to devel op and assemble complete TMs.

Author’s Note: Front matter consists of atitle page, numerical index of effective work
packages/pages, Technical Publication Deficiency Reports (TPDR) page, Hazardous Materials
Warning Summary (HMWS) page, and an alphabetical index. Introductory information includes
WPs for a numerical index of part numbers, numerical index of reference designations, and
introductions for specific types of TMs and periodic maintenance requirements card decks. Also
considered introductory information isa WP for consolidated lists of technical directives, support
equipment, material, and references and an engine maintenance allocation WP.

4.7.4 Description, principles of operation, and operation data (MIL-STD-3001-2). This Part contains
technical requirements necessary to develop description, principles of operation, and operation data for
aircraft weapon systems, engines, aeronautical equipment, airborne weapons/equipment, and support
equipment. The information is divided into the following specific types of work packages, as applicable to
the weapon system/equipment:

a. Aircraft description WPs:

Aircraft general description

Aircraft arrangement

Aircraft systems description

Aircraft instrument panel location

Danger areas and precautionary measures

Aircraft stations

Aircraft dimensions

Aircraft access and inspection panels and provisions
Aircraft external power source connections.

Author’s Note: The above work packages are required when preparing a General Aircraft Information
manual, a Plane Captain’s manual or a Line Maintenance manual for an aircraft weapons system.

Author’s Note: Figures 3 through 5 provide examples of the technical content structure and
preferred style and format for several of the different types of the aircraft description WPs listed
above. The general structure, style and format provided in the examples can be used as an example to
facilitate the development of all the WPs listed above.

b. Aircraft system, subsystem, and component description WPs (see figure 6).
c. Aeronautical equipment, airborne weapons/equipment, and support equipment description WPs.

Author’sNote: Figure 7 provides an example of a combination description and principles of
operation WP for support equipment. The general structure, style and format provided in the
example can be used to facilitate the development of description WPsfor all types of aeronautical
equipment, airborne weapons/equipment and support equipment. All applicable supporting
illustrations such as location of components controls and indicators, schematics, block diagrams, etc.,
should be included in the same WP. Separate WPs containing only the supporting illustrations are
not recommended.

d. Engine and engine system description WPs (see figure 8).
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e. Aircraft weapon system principles of operation WPs (see figure 9).

f. Aeronautical equipment, airborne weapons/equipment, and support equipment principles of
operation WPs.

g. Engine and engine system principles of operation WPs.

Author’s Note: Figure 10 provides an example of a principles of operation WP for an item of support
equipment. Thegeneral structure, style and format provided in the example can be used to facilitate
the development of description WPs for all types of aeronautical equipment, airborne
weapons/equipment, engines and engine systems, and other types of support equipment.

Authors Note: All principles of operation WPs may include descriptive data for better clarity or to
facilitate ease of use. When description and principles of operation are provided in the same WP,
separate WPs for descriptive data (b. through d. above) are not required.

h. Operating instruction WPs (see figure 11).

i. Softwareloading WPs (see figure 12).
4.7.5 Testing and troubleshooting procedures (MIL-STD-3001-3). This Part contains technical
reguirements necessary to develop testing and troubleshooting procedures for aircraft weapon systems,

engines, aeronautical equipment, airborne weapong/equipment, and support equipment. The information is
divided into the following specific types of work packages, as applicable to the weapon system/equipment:

a. Aircraft and aircraft system testing and troubleshooting WPs:

Maintenance code listing (for Fault Reporting M anuals only) (see figure 13).

Fault indications (for Fault Reporting M anuals only) (see figure 14) .

Fault descriptor (for Fault Reporting Manuals only) (see figure 15).

Symbology (for Fault Reporting Manuals only) (see figure 16).

Fault isolation troubleshooting procedures (for Fault | solation Manuals only) (see figure 17).
Operational checkout (see figure 18).

Troubleshooting procedures.

Author’s Note: Based on the complexity of the troubleshooting to be performed, troubleshooting
procedures can be structured differently and, therefore, will contain different content elements.
Troubleshooting procedures can be developed in either a text, text-logic, tabular, or logic flow diagram
form. The troubleshooting procedures can be output in an all text-logic format (see figure 19), a
tabular format (see figure 20), or alogic flow diagram format (see figure 21).

Combined operational checkout and troubleshooting procedures (see figure 21).
Functional flow diagram (see Appendix A).

b. Aeronautical equipment, airborne weapons/egquipment and support equipment testing and
troubleshooting WPs.

c¢. Enginetesting and troubleshooting WPs.
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Author’s Note: The structure, style and format of testing and troubleshooting procedures provided in
figures 18 through 21 can also be applied when devel oping test and troubleshooting procedures WPs
for all types of aeronautical equipment, airborne weapons/equipment and support equipment.

4.7.6 Maintenance information with illustrated parts breakdown (MIL-STD-3001-4). This Part establishes
the technical content requirements for the preparation of maintenance information with illustrated parts
breakdown (IPB) for aircraft weapon systems, engines, aeronautical equipment, airborne
weapons/equipment, and support equipment.  The maintenance information is divided into the following
specific types of work packages, as applicable to the weapon system/equipment:

a. Maintenance WPs.

Author’s Note: These task-oriented maintenance work packages contain all authorized maintenance
tasks, such asremove, inspect, service, test, install, replace, disassemble, assemble, repair, clean,
adjust, align, etc., for the overall equipment and each maintainable system, subsystem, assembly, and
component. An |llustrated Parts Breakdown (I PB) should beincluded for all maintenance tasks that
require partsreplacement. An example of a maintenance with I|PB WP isshown in figure 2. This
example can be used as a guide to develop maintenance WPs for aircraft weapon systems, engines,
aeronautical equipment, airborne weapons/equipment, and support equipment.

b. General maintenance WPs (see figure 22).

c. Servicing WP (see figure 23).

d. Support equipment WP (see figure 24).
Author’s Note: This support equipment WP is specifically used to provide maintenance procedures for
support equipment that is not covered in separate support equipment maintenance manuals.
Instructions for required fabrication of peculiar tools, when such fabrication is approved by the
requiring activity, should be included.

e. Local manufacturing and assembly WP (see figure 25).

Author’s Note: Thislocal manufacturing and assembly WP is specifically used to provide fabrication
proceduresfor items source coded as " Make From" or " Assemble From" items.

f. Power plant build-up WPs (engines only) (see figure 26).
g. Preinduction and mandatory inspection WP (engines only) (see MIL-STD-3001-4 for an example).
h. External tubing, cabling and clamping WPs (engines only) (see MIL-STD-3001-4 for an example):
Numerical index.
Bracket installation.
External components.
Tubing, cabling and clamping installation.

Critical clearances.

i. Engine sequence control chart (SCC) (seefigure 27).
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Author’s Note: An engine SCC isonly required when the requiring activity requeststhat it be
developed. The content and format for an SCC is not covered by the modular DTD for Maintenance
Information with | PB. Seefigure 27 for an example.

4.7.7 Aircraft wiring information (MIL-STD-3001-5). This Part establishes the technical content
requirements for the preparation of wiring information for an aircraft and its systems, subsystems, and
equipment. The wiring information is divided into the following specific types of work packages, as
applicable to the weapon system/equipment:

Author’sNote: An aircraft wiring diagram manual, an aircraft wire bundle manual, and an aircraft
wiring connector repair manual should be developed for every aircraft weapon system. The WPs
required for each of these TMs are listed below.

a. Aircraft wiring diagram WPs:

Wiring diagram identification and information (see MIL-STD-3001-5 for an example).

Wiring diagram (see Appendix A).

Wirelist (see MIL-STD-3001-5 for an example).

Wire and connector component identification and location list (see MIL-STD-3001-5 for an
example).

Author’s Note: Title block, reference material lists, record of applicable technical directives, support
equipment required lists, and materials required lists (refer to 4.7.3) are not required for individual
wiring diagram work packages. A reference material list, record of applicable technical directives,
support equipment required list, and materials required list should beincluded in the introductory
information in the front of the aircraft wiring diagram manual.

b. Aircraft wire bundle WPs;

Wiring system bundle assembly identification and information (see MIL-STD-3001-5 for an
example).

Access information (see MIL-STD-3001-5 for an example).

Wire bundle assembly routing and parts data (see MIL-STD-3001-5 for an example).

c. Aircraft wiring connector repair WPs:
Author’s Note: Unless otherwise noted below, WP examples are provided in NAVAIR 00-25-701.

Wiring systems repair identification and information.

Wiring system component repair tool list.

Dedicated aircraft wiring systems repair Kit.

Wiretypelist data (see MIL-STD-3001-5 for an example).

Wiring systems connector repair tools.

Wiring systems connector component repair.

Aircraft cable assembly parts data (see MIL-STD-3001-5 for an example).

4.7.7.1 Wiring information for engines, aeronautical equipment, airborne weapons/equipment, and support
eguipment. Required wiring information for engines, aeronautical equipment, airborne weapons/equipment,
and support equipment is the same as for the aircraft wiring diagram WPs described in 4.7.7 a. When
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developing separate TMs for engines, aeronautical equipment, airborne weapons/equipment, and support
equipment, this information, however, can be included as separate WPs or be included in other types of WPs
as supporting data (e.g., as part of atesting or troubleshooting WP).

4.7.8 Structural repair information (MIL-STD-3001-6). This Part establishes the technical content
regquirements for the preparation of information for the repair, corrosion control, and nondestructive
inspection (NDI) of aircraft structure and structural components at all levels of maintenance. An Illustrated
Parts Breakdown (IPB) should beincluded for all maintenance tasks that require parts identification and
replacement. The structural repair information is divided into the following specific types of work packages,
as applicable to the weapon system/equipment.

a. Structural repair information WPs;

Genera aircraft structural information (see figure 28).

Typical repair data (see figure 29).

Specific repair data (see figure 30).

Visual structural repair indexes (see MIL-STD-3001-6 for an example).

b. Corrosion control repair information WPs:

Corrosion control materials requirements.
General information.

Typical corrosion control data.
Inspection for corrosion.

Cleaning.

Stripping.

Corrosion removal.

Chemical treatment of metal surfaces.
Corrosion control seals and sealants.
Paint systems.

Author’s Note: An example of atypical corrosion control repair WP isshown in figure 31. Even
though the content will vary based on the technical content requirements provided in M1 L-STD-3001-6,
the exampleistypical and can be used as a guide for the structure and format presentation of all the
corrosion control WPs listed above.

¢. Nondestructive inspection information WPs;

NDI general information (see figure 32).

NDI typical procedures (see figure 33).

Visual NDI repair index (see MIL-STD-3001-6 for an example).
NDI specific procedures (see figure 34).

Author’sNote: An Illustrated Parts Breakdown (I PB) should be included for all maintenance tasks
that require parts replacement.. An example of an | PB for structural, corrosion, and NDI repair
proceduresis provided in MIL-STD-3001-6.

4.7.9 Periodic maintenance requirements (MIL-STD-3001-7). This Part establishes the technical content
reguirements for the preparation of periodic maintenance inspection requirements for aircraft weapon
systems, quick engine change assemblies, powered agrial targets (missiles), support equipment, automatic
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test equipment, airborne armament equipment or special stores, powered surface targets, and aviation life
support systems.

4.7.9.1 Periodic maintenance card sets. Periodic maintenance requirements consist of a series of scheduled
mai ntenance requirements that provide abasis for planning, scheduling, and execution of scheduled
maintenance. The requirements should be developed to provide general and specific instructions required to
perform scheduled maintenance at the organizational and intermediate maintenance levels. Periodic

mai ntenance requirements are contained and subdivided into a series of periodic maintenance card sets due to
their frequency of use and to facilitate ease of use on the flight line and other maintenance environments.
Periodic maintenance requirements card sets are divided into specific types of card decks for the weapon
system and types of equipment/systems listed bel ow.

Author’s Note: Because periodic maintenance data are contained on 5-inch by 8-inch card stock, the
work package concept required by this handbook does not apply. Refer to MIL-STD-3001-7 for
additional content and format requirementsfor individual card sets.

a Aircraft.

b. Quick engine change assembly (QECA).

c¢. Airborne armament equipment (AAE)/specia stores (SS).

d. Support equipment (SE)/automatic test equipment (ATE).

e. Powered aerial target (PAT).

f. Powered surface target (PST).

g. Aviation life support systems (ALSS).

h. Airborne mine countermeasure (AMCM) equipment.

i. Unmanned aeria vehicle (UAV).
4.7.10 lllustrated parts breakdown (IPB) requirements (MIL-STD-3001-8). This Part establishes the
technical content requirements for the preparation of separate page-based |PBs for printing paper TMs or
for viewing page-based TMson an EDS. This Part also provides the requirements needed to develop a

complete IPB including the front matter, alphabetical index, and numerical indexes of part numbers and
reference designations.

Author’s Note: | PB requirements for the development of separate page-based | PBs for paper output
have been included in MIL-STD-3001 to permit developers of revisionsto legacy | PBsto usethis
standard. For all new TM programs, | PBs should be included as part of the maintenance WPs (see
MIL-STD-3001-4). Therequiring activity should be consulted before devel oping separate paged-based
IPBs.

4.8 How to develop and assemble awork package TM. The following general process should be followed
when requiring weapon system/equipment work package TMs.

a. Review contractual requirements and establish specific content requirements for each TM using the
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TM content selection matrixes supplied in MIL-STD-3001-1, Appendix A. Refer to figure 35 for an
example of atechnical content selection matrix.

b. Develop adetailed TM outline (refer to 4.8.1) for each TM, using the filled-out TM content
selection matrixes as aguide.

c. Access or obtain the required modular DTDs. Refer to MIL-STD-3001-1.

d. Develop an SGML-tagged source file (refer to figure 36) for each WP using the applicable modular
DTD.

e. Using the assembly DTD (refer to MIL-STD-3001-1), develop the required front matter and
applicable introductory information.

f. Using the assembly DTD, assemble the front, introductory, and all the technical content WP source
files developed for the specific TM into acomplete TM. The applicable TM content selection matrix or
TM outline should be used as aguide.

4.8.1 Creating an outline. Basic outline development principles are controlled and identified in MIL-STD-
3001-1 through MIL-STD-3001-8. These standards divide manuals by functional information. Work
package manual information alignment must be specifically tailored to the maintenance requirements of the
individual weapon system, related systems, and components within the system or related equipment.
Source information such as engineering design, L SA/LMI, or the approved maintenance plan is used to
define and organize each function and task in their appropriate order of sequence in the applicable TM.
Thereview of al available source information should result in the identification of the following:

a. A complete, properly sequenced listing of every maintenance task required for product support.

b. Identification of testing and troubleshooting requirements, their points of observation, and their
method of accomplishment.

c. Areas of system integration and the relationship between systems.

d. Therdationship between similar tasks.

e. Tasks nominated for additional task analysis.

f. Theleves of maintenance at which each task is authorized to be performed.

g. Therating requirements, skill levels and number of personnd required for task performance.

h. Facility and support equipment requirements.
The task identification phase of technical manual development constitutes the identification and recording of
all descriptive data and operating and maintenance tasks necessary to accomplish maintenance on a given end
item. Once the task identification phase is complete, the manual developer can begin to develop the required
number of outlines for the weapon system, related systems, and components within the system or related

equipment.

4.8.1.1 Outline development. The development of the outline begins by identifying the appropriate technical
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manual breakdown. This can be facilitated by using the technical manual content matrixes provided in MIL-
STD-3001-1, Appendix A.

Author’s Note: Thetechnical manual breakdown list can be affected by system design complexity and
the volume of information required for complete coverage. MIL-STD-3001-1, in the interest of usahility,
indicates a bulk restriction to printed manuals. This must be taken into consideration when preparing
the proposed list of TMs.

Once all individual technical manuals are identified by type, name, and maintenance level, an outlineis
prepared for each TM identified. Outline development consists of breaking down the applicable system,
equipment or component TM into its smallest repairable unit and as dictated by the LSA/LMI or approved
maintenance plan. The required descriptive data, and operating and maintenance tasks are divided into WPs
and assigned WP numbers. The final outline should reflect the proper depth and scope of each manual as
defined.

4.8.1.2 Identifying work packages. The WP concept is based on simplified presentations by grouping
descriptive information or work actions into individual task packages of 30-50 pages or less. However, one of
the advantages to WP presentation is its flexibility. In some situations, too little information per unit could be
as detrimental as excessive data.

a. For example, when covering a simple system or component, it may be more beneficial and
informative to provide testing and troubleshooting as primary headings within a WP.

b. A similar situation may apply to related maintenance tasks. On occasion it would be more effective to
present a series of similar or related tasks (remove/install) in asingle WP rather than a number of redundant
individual WPs.

c. For more complex coverage (greater volume), the philosophy could change to development of
principles of operation, testing, troubleshooting, introduction and maintenance tasks (with IPB) into
individual stand-alone WPs.

d. Notethat the degree of flexibility has exceptional latitude. For example, troubleshooting coverage
under the WP concept could appear as a series of paragraphs within a WP, as one or more individual WPs
within amanual or, if necessary, as a separate troubleshooting manual.

4.8.2 How to develop work packages. The requiring activity must apply the requirement of weapon systems,
equipment or component engineering design to the development of the technical manuals. The guiddlines

set forth in the approved LSA/LMI or maintenance plan dictate the technical content of the WP manuals.

The TM developer working with the requiring activity and using the TM content selection matrixes

provided in MIL-STD-3001-1, Appendix A, should develop TM outlines for each proposed TM. Using the
filled out TM content selection matrixes as a guide, develop an outline (refer to 4.8.1) that will reflect the
arrangement and alignment of the required technical information into the required volumes and WPs.

4.8.2.1 Development of individual work packages. Idedly, each WP in amanual will be an independent,
stand-alone data unit. The author will be required to group some information or maintenance tasksin one
work package and divide others into several WPs of suitable length. Division or selection of coverage will
depend on various factors. These factors may include but are not limited to:

a. A specific work package that isrequired by MIL-STD-3001-1 through MIL-STD-3001-7.
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b. A specific work package that isrequired by the TM content selection matrix or TM outline
approved by the requiring activity.

Author’sNote: An 'R’ included for a specific WP requirement contained in the TM content selection
matrix (refer to figure 35) denotesthat a WP or a WP requirement is mandatory and must be included
in the TM. An 'O included for a specific WP requirement contained in the TM content selection
matrix denotesthat a WP or a WP requirement is optional and should be included if applicable to the
subject weapon system or equipment.

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

Author’s Note:  Separate maintenance WPs may be developed for the same equipment or component
for different maintenance levels (e.g., a WP for organizational maintenance and a WP for
inter mediate maintenance for the same item of equipment).

d. Two or more WPsfor an identical maintenance task may be required because the task is performed
differently due to differencesin configurations.

e. More than one WP may be required because the size of the work package will exceed 30-50 pages.

Author’s Note: Itispermissibleto divide a set of maintenance tasks for a specific system, equipment
or component into two or more WPs to comply with the page size limitation (e.g., removal and
installation procedures could be placed in one WP and disassembly, cleaning, repair, and reassembly
could be placed in a second WP).

f. Development of more than one WP because the reduction in the size of the work package would
make it more useable.

g. Confining the information to one WP because dividing the information into several work packages
would degrade the usahility.

Author’s Note: For example, splitting a disassembly procedure into two separate WPs would degrade
the usability of the maintenance procedure.

h. The use of separate WPs for a series of maintenance tasks for a repairable component due to the
use of different support equipment, materials required, etc.

Author’s Note: |f the support equipment, tools, or materials used to perform removal and installation
are very different than the support equipment, tools, or materials used to perform disassembly and
reassembly for the same system or component, it may be better to separate thisinformation into two
WPs.

4.8.3 Development of an SGML sourcefile. Once an outlineis prepared and all the work packages have
been identified, an SGML source file (document instance) should be devel oped for each WP. (Refer to
figure 36.) The SGML-tagged source file is composed of SGML-coded ASCII (American Standard Code
for Information Interchange), marked up (tagged) in accordance with the applicable modular DTD,
including the identification of the supporting graphics required. In order to tag WP 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 written, especially when
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content tags are used. A customized template modeled for the applicable DTD may be available or
developed to assist the author in creating the document instance.

Author’s Note: A template can be implemented in a text editor, a WYSIWYG (What You See | s What
You Get) editor, a database input form, or an SGML authoring/composition system.

4.8.4 Printing the TM using the FOSI. The FOS| specifies the desired appearance of the content of the
document instances. Document formatting requirements such as page layout and hyphenation rules are
specified in the FOSI, as well as how document elements such as paragraph titles, tables, and lists are to be
formatted. The FOSI provides the composition and imaging characteristics to be applied to the SGML
tagging (including attributes) of an SGML-tagged text source file (document instance) to present the text
material in paginated or screen presentation form. The use of a FOSI is not mandatory.

4.8.5 Printing the TM using astyle sheet. A style sheet may be used in lieu of a FOSI to specify the desired
appearance of theinformation content of the document instance. The style sheet provides the same
formatting requirements to an authoring/composition system as does a FOSI.

4.9 Format.

4.9.1 Genera. Theformat contained in this section has been included to expand, emphasize, and clarify the
reguirements provided in MIL-STD-3001-1 through MIL-STD-3001-8. To avoid unnecessary repetition
and to provide the user of this handbook with a more useable document, requirements contained in MIL-
STD-3001-1 through MIL-STD-3001-8 that are self explanatory or can only be interpreted in one way

have been omitted from this handbook.

4.9.2 Maordivisions. The hierarchical breakdown of aTM is: volumes (if required) and work packages
(WP). Each division used should have at least two occurrences (for example, where thereisaVolume 1,
there should be aVolume 2).

4.9.3 Work packages. Work packages (WPs) are used to logically divide al datarequired for acertain
function (i.e., descriptive information, operator’ s instructions, maintenance with |PB, troubleshooting, etc.).

Procedural maintenance tasks or descriptive information contained in a WP consists of a series of
paragraphs and procedural steps. When it is necessary to divide a maintenance task into subtasks, for
clarity subparagraph titles may be used. Refer to paragraph 4.9.4.

4.9.3.1 Work package numbering system. Each WP should be assigned a permanent number as required by
MIL-STD-3001-1. The WP number should be considered permanent upon distribution of the basic issue of
the manual and should not change until WPs are renumbered for a complete revision. The WP number should
be placed on each page of the WP in the extreme upper right corner of the reproduction area.

4.9.3.1.1 WP number assignment. Each WP number should be a five-digit number, beginning with the
number 001 00. There should be one blank space between the third and fourth digit. The basic WP number
isidentified by the first three digits of the WP number. The last two digits can be used to add work packages
that reflect related coverage for the same basic descriptive information or operational or maintenance task
when there is a permanent configuration difference, different support equipment, or preferred and alternate
procedures required. Normally, "00" should be assigned as the last two digits of the WP, indicating all
required coverage for the WP subject (task) has been included. If additional work packages are required to
provide permanent configuration differences, different support equipment, or preferred and alternate
procedures for the same subject contained in the "00" WP, the additional WPs should be assigned an "01,"
"02," "03," etc.

24

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.



MIL-HDBK-3001(AS)

4.9.3.1.1.1 WP numbersfor front and introductory matter. WP numbers 001 00 and WP 002 00 are always
used for front and introductory information for the applicable technical manual. The last two digits are used
for specific types of front and introductory information as described below.

a. Alphabetical Index WP. The aphabetical index WP should be the first WP in the manual and should
be assigned WP number 001 00.

b. Numerical Index of Part Numbers WP. The Numerical Index of Part Numbers WP should be
assigned WP number 001 O1.

c. Numerical Index of Reference Designations WP. The Numerical Index of Reference Designations
WP should be assigned WP number 001 02.

4.9.3.1.1.2 WP number for technical publication deficiency reports (TPDR) page. The TPDR page should
be assigned WP number TPDR-1, TPDR-2, etc.

4.9.3.1.1.3 WP number for hazardous material warning sheets (HMWS). The HMWS should be assigned
WP number HMWS-1, HMWS-2, etc.

4.9.3.1.1.4 WP numbersfor introductory matter. The Introduction WP should be assigned WP number 002
00.

4.9.3.1.1.5 WP numbers for technical content. The technical content WPs should be assigned in numeral
sequence starting with the WP number 003 00 and continue through the WP number 999 Q0.

4.9.3.1.1.6 Assignment of the last two digits (basic WP number suffix). The Index WPs are normally the
only exceptionsto the assignment of the last two digits of the WP number in the basic issue of the manual.
However, when the basic issue of amanual requires two or more WPs for proper coverage of the same basic
task, assignment of the last two digitsis authorized (e.g., permanent configuration difference, different
support equipment, or preferred and alternate procedures). The last two digits of the WP are also used to
permit expansion of the manual to incorporate changed or new configuration data without affecting the WP
numbers previously assigned.

4.9.3.1.1.7 Reserved WP numbers. WP numbers may be reserved for future use for expansion purposes,
provided that the numbers reserved are not titled and are accounted for and marked "Reserved" in the
numerical index of effective work packages. |If aWP number has been assigned atitle and technical content
is not available at the time of distribution, the deficiency should be noted in the numerical index of effective
work packages by the statement "To Be Provided."

4.9.3.1.1.8 Deleted WP numbers. WPs deleted by a pickup revision should be accounted for and marked
"Deleted” in the numerical index of effective work packages. For complete revisions, WPs will be
renumbered and assigned new WP sequence numbers in consecutive order.

4.9.3.1.1.9 Work package humbers - division into volumes. When an existing manual is divided into
volumes, the previoudy assigned WP numbers should not be reassigned or renumbered. Thefirst volume
should contain the front matter, including a comprehensive index for all volumes, and as many WPs as
appropriate beginning with WP 001 00. The second and subsequent volumes should contain a
comprehensive al phabetical index for the volume and the WPs contained in the volume.
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4.9.4 Paragraphs.

a. Paragraphs contained within a WP should be numbered consecutively in Arabic numerals
beginning with the number 1-1,1-2, 1-3, 2-1, 2-2, €tc.

b. Paragraphs and subparagraphs within awork package may havetitles. If titled, the title should
begin at the left margin.

(1) A firstlevel paragraphtitle stands alone and isin all capital letters.
(2) A second level paragraph titleisrun-inandisin all capital |etters.

(3) A third level paragraph title stands alone and has the first letter of the first word and of each
principle word capitalized.

(4) A forthlevel paragraph title isrun-in and hasthe first letter of the first word and of each
principle word capitalized.

(5) Paragraph text after stand-alone paragraph titles begins flush | eft.

c. All titles arein boldface type.
Author’s Note: |f additional titleslevels are necessary over and above the four levels, unbolded upper
case stand-alone and unbolded upper case run-in capital letters should be used. No morethan 6
levels should be used.
4.9.5 Procedural steps. Procedural steps present detailed, step-by-step instructions for performing an
operational or maintenance task - such asturning on atest set; changing oil; replacing a part; repairing an
assembly; or inspecting, cleaning, or removing an item of equipment, etc. Procedural steps are presented in
alogical sequence and reflect the sequence in which the tasks are actually performed. Procedural steps and
substeps are numbered consecutively with Arabic numerals or lower case letters. Procedural steps are
placed immediately after paragraph or subparagraph titles, or, if applicable, after a small paragraph that
introduces the procedural steps as shown by the examples below:
"1-1 REMOVAL
1-2 The procedure below istypical for the left or right ML G uplock switch (6, figure 1) except as noted.

1. Make sure electrical and hydraulic power is off (A1-F1I8AC-LMM-000).

2. Jack aircraft (A1-F18AC-LMM-000).

3. Open LG circuit breaker 12CBJ001 on RH Essential Circuit Breaker Panel.

4. Remove clamp (1) and attaching parts from switch (6) wires being removed.

5. In MLG wheelwell and access door 47, perform the substeps bel ow:

a. Remove dlectrical bushing (22).
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b. Remove and retain switch (6) by removing screws (7)."
OR
"1-1 REMOVAL
1. Move SENSOR SELECT knob (5, figure 1) to NEUTRAL.
2. Loosen two setscrews (7).
3. Remove SENSOR SELECT knob (5) from SENSOR SELECT shaft (6)."

4.9.5.1 Procedura step levels. Procedural steps may be, when required, divided into no more than six levels.

Author’s Note: The following demonstrates, by example, how procedural steps and substeps levels
are formatted and numbered.

EXAMPLE

1. Primary procedural step numbers (1, 2, 3, etc.) are flush left. Text begins two spaces after the period
following the numeral. Thetext isblocked.

a. Thefirst-level procedural substep step letters (a, b, ¢, etc.) are immediately below the text of the first-
level procedural steps. Titles are not allowed. Thetext is blocked.

(1) The second-level procedural substep step numbers ((1), (2), (3), etc.) are immediately below the
text of first-level procedural substeps. Titlesare not allowed. Thetext is blocked.

(& Thethird-level procedural substep step letters ((a), (b), (c), etc.) are immediately below the
text of second-level procedural substeps. Titlesare not allowed. Thetext is blocked.

1 Thefourth-level procedural substep step numbers (1, 2, 3, etc.) areimmediately below
the text of third-level procedural substeps. Titles are not allowed. The text is blocked.

a. Thefifth-level procedural substep step letters (a, b, ¢, etc.) areimmediately below
the text of fourth-level procedural substeps. Titles are not allowed. Thetextis

blocked.

Author's Note: |If additional substep lettersare required, use aa, ab, etc., after z, or (aa), (ab), etc.,
after (2), or aa, ab, etc., after z.

49.6 Tablesand lists.

4.9.6.1 Tablelocations.

a. Tablesareinserted inthe TM on the same page or as soon after the first referencein the text as
possible.
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b. Full-page tables using a horizontal (landscape) format are positioned so that the page must be
rotated 90 degrees clockwiseto beread. The table number and title are placed at the top of the table.

4.9.6.2 Table numbering. Tables are numbered consecutively within each WP in the order of their reference
starting with Arabic number 1. If only onetableisreferenced inaWP, it isnumbered. Tablesthat are not
referenced except from an adjacent paragraph and are one column in width should not be numbered. Tables
that are referenced in two or more paragraphs and tables that are full page width should be numbered.

4.9.6.3 Tabletitles. Eachtable hasatitle. Thetitlesidentify the contents or purpose of the table and
distinguish that table from othersin the TM.

a. Thetabletitle consists of the word "Table" followed by the table number, a period, two spaces, and
thetitle. Capitalizethefirst letter of the first and each major word of the title.

b. Center tabletitles above thetable. If thetitleistoo long to fit on oneling, align the second line with
thefirst letter of thetitle.

c. ldentify tables applicable to one Service only in ajoint service TM. (For example, Table 3. Fue
Indicator Correction Factors (Navy Only).)

d. Identify tables applicable to more than one servicein ajoint service TM. (For example, Table 1.
UHF Radio Controls (Navy and Air Force Only).)

4.9.6.4 Tableformat. Certain required tablesin MIL-STD-3001-1 through MIL-STD-3001-8 are referred to
as "standard tables." Tables designated as standard have no deviations to the number of columns and the
titlesin the column headings. The format and table headings are automatically generated by the applicable

modular DTD and FOSI or style sheet used for the functional information. The following appliesto all
nonstandard tables developed for a TM.

a. Place ahorizontal rule at the beginning (head) and at the end (foot) of atable. Title columns
appropriately in boldface, upper case letters. Place ahorizontal rule under the column titles. All tables have
outside vertical rulesand, if required for clarity, vertical rules between columns.

b. When atable is continued on more than one page, the table number and title is repeated followed by
the notation "Cont" in parentheses. The closing rule is omitted at the foot of a continued table; the opening
ruleis continued at the head of the continued portion along with the heading title data.

c. Design tables so that related entriesin different columns are aligned.

d. Align datawithin one column of atable by one method only, i.e., left justified, left justified with
substeps indented, centered, etc. However, different columns within the same table may be presented

differently, i.e., one column may have the data left justified while another column may have the data
centered.

e. Tablesmay contain procedural steps and substeps, with a maximum of four levels (i.e., (a), (b),
etc.). Number stepsin accordance with 4.9.5.1. When space alows, indent the substeps two spaces.

f. Ilustrations may be included within atable, if necessary.

4.9.6.5 Footnotesto tables. Footnotes in tables should not be used. Notes may be placed in tables, but not
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at the bottom of a page, deliberately separated from the applicable table to which they apply.

4,9.6.6 Tablereadability and use.

a. There should be aclear space between columns. Row entries in tables may also be arranged in
groups separated with clear space.

b. Entriesare aligned within columns as follows:
(1) For decimal data, decimal points are aligned.
(2) For scientific notation, multiplication signs are aligned.
(3) All other numeric data are aligned flush right.

(4) Alphabetic or alphanumeric data may be aligned flush left, flush right, or centered. Data may
also be indented.

¢. Units of measure are identified in appropriate row entries or as separate column headings.

d. Theuser will not be required to interpolate (estimate between tabled values). Avoid interpolation
by expanding the table or by presenting the datain a graph.

49.7 Lists. Listsmay beusedin lieu of tables, when appropriate. Three types of lists are identified below.
Lists may be unnumbered, numbered sequentially, or |ettered alphabetically. They may have an optional
titlein all upper case bold letters. (Refer to figure 37.)

a. Definition list. The definition list consists of the term and the definition. 1t may have the headers,
"Term" and "Definition" above the appropriate sections of thelist. Refer to MIL-PRF-28001 for more
information on the development of lists.

b. Random list. The random list consists of one or more itemsin arandom order.

C. Sequential list. The sequential list consists of one or more itemsin a specified order, such as
alphabetic, numeric, or alphanumeric.

4.9.7.1 Wireligt. Two typesof wirelists are used to support maintenance and on-aircraft troubleshooting of
aircraft wiring systems. Thefirst typeisawirerun list. The second typeis awiring reference designation
list. Detailed content requirements are provided in MIL-STD-3001-5. For aircraft systemswiring TMs, the
lists are not used in lieu of wiring diagrams but are used to supplement the information provided on wiring
diagrams. For aeronautical equipment, airborne weapons/equipment, and support equipment TMs, these
lists may be used in lieu of preparing wiring diagrams, when authorized by the requiring activity.

4.9.7.1.1 Aircraft wirerunlist. Theaircraft wire run list should contain the technical content information as
required by MIL-STD-3001-5 and include alist of all wiresfor the aircraft systems, subsystems, and
equipment (refer to figure 38). Wires should be listed in a phanumeric sequence by system wire number.

4.9.7.1.2 Wiring reference designation list. The wiring reference designation list work package should
contain alist of al wiring component reference designations and pin humbers (refer to figure 39).
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4.9.7.1.3 Wirerun list for aeronautical equipment, airborne weapons/egquipment, and support equipment. For
these types of equipment manuals, wire run lists can be used in lieu of wiring diagrams when approved by the
requiring activity. Wirerun lists are usually computer generated and are being used more and more by
contractors. Formats may vary; however, the content information shown in figure 40 should be included.

4.9.7.1.4 Placement of wirerun lists. Wire lists should be contained in work packages. Aircraft wirerun list
work packages should be placed in a separate aircraft system wiring diagram manual immediately following
the aircraft systemswiring diagrams. Aircraft reference designation list work packages should immediately
follow the aircraft wirerun lists. When wire run list work packages are developed for other types of
equipment mai ntenance manuals, they should be placed where appropriate for maximum usability.

49.7.2 List format. Certainrequired listsin MIL-STD-3001-1 through MIL-STD-3001-7 are referred to as
"standard lists." Lists designated as standard have no deviations to the number of columns and thetitlesin
the column headings. The format and list headings are automatically generated by the applicable modular
DTD and FOSI or style sheet used for the functional information.

4.9.8 Figures/illustrations.

4.9.8.1 Figure numbering. Figures, with the exception of foldouts, are numbered consecutively within each
WP in the order of their reference starting with Arabic number 1. If only onefigureisreferenced ina WP, it
isnumbered. Foldouts are placed at the end of each work package; therefore, foldout figure numbers should
start with the next number after the last standard size illustration figure number in the WP.

4.9.8.2 Figuretitles.

a. Illustrations should be assigned afiguretitle. The figuretitle should follow the figure number.
"Figure" isin upper and lower case, followed by the figure number, a period, two spaces, and the title.
Capitalize thefirst letter of the first and each major word of thetitle. Center figure titles on the graphic image
area below the graphic and begin the title on the same line with the figure number.

b. If thetitle of the figureistoo long to fit on oneline, align the second line with the first letter of the
title.

c. ldentify illustrations applicable to one Servicein ajoint service TM. (For example, Figure 3. Fud
Indicator (Navy Only).)

d. Identify illustrations applicable to more than one Servicein ajoint service TM. (For example, Figure
3. Fud Indicator (Navy and Air Force Only).)

e. Each sheet of amulti-sheet illustration should be identified by a sheet number following the figure
number and title (e.g., Sheet 1, Sheet 2, etc.).

4.9.8.3 Legends. Legends are part of figures and not part of the text. Nomenclature use should be identical
in both the legend and in the supporting text.

4.9.9 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 procedures, practices,
conditions, or statements that are not considered essential to protect personnel. Warnings, cautions, and
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notes do not contain procedural steps.

4,9.9.1 Format for warnings, cautions, and notes.

a. Standard warnings and cautions consist of four parts. aheading (WARNING, CAUTION), a
statement of the hazard or precaution, minimum precautions to be taken, and a possible result if the warning
or caution is disregarded. Warnings and cautionsimmediately precede the text to which they apply. Notes
precede or follow applicable text, depending upon the material to be highlighted. When warnings, cautions,
and notes occur for the same text, warnings will appear first, cautions second, and notes last.

b. The header WARNING, CAUTION, or NOTE isbold and centered above the appropriate text.
Headers are not numbered. When awarning, caution, or note consists of two or more paragraphs, the
header WARNING, CAUTION, or NOTE is not repeated above each paragraph. Warnings, cautions, and
notes on unrelated topics may not be contained under one heading.

c. Indent al lines of warnings, cautions, or notes five spaces or characters from both left and right
margins.

d. Bulleted lists are not allowed in warnings, cautions, or notes.

e. 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 icons appear on another page. Warnings, cautions, and notes are not
separated from the text to which they apply.

4.9.9.2 Hazardous materials warnings 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 Law 91-596 and Executive Order (EO) 12196. It is mandatory to use the hazardous
material warnings with approved icons when preparing work package technical manuals. Refer to MIL-
STD-3001-1 for style, format, and content requirements for the hazardous material warnings. Also refer to
figure 34 for an example of placement of warning iconsin a procedure.

4.9.10 Pagesizes.

a. Tablel lists approved TM page sizes. The maximum printing areaincludes all printed matter on the
page (e.g., text, illustrations, revision bars, TM numbers, page numbers, etc.). (Refer tofigure41.) Other
page sizes may be used when authorized by the requiring activity. Table | aso providesthe image areafor
the authorized page sizes. Image areas for other page sizes will be provided by the requiring activity.

b. Tablell lists manual trim sizes, foldout maximum page trim sizes, and foldout maximum image
areafor foldout pages. The minimum margin is 1/2-inch top and bottom and 1/2-inch on the side opposite
the binding edge. Binding edge margin should not be less than oneinch. Foldoutswill only appear in 8-1/2
by 11 manuals.

TABLEI. TM page sizes (in inches).

Maximum
Style Trim Size Format Printing Area
Standard 8-1/2x 11 Vertical 7x10
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PMRCs (Phased
Maintenance
Requirements Cards)

Double

11 x 8-1/2 Horizontal
5x8 Horizontal
17x 11 Horizontal Only

10x 7

4x6-1/4

15-1/2x 10

TABLEII. Foldout page sizes (in inches).

Maximum Trim Size

Foldout Maximum Page Trim Size
(Including Apron)

Foldout Maximum
Image Area

8-1/2x11

45x 11

36 x 10

4,9.10.1 Authorized printed manua size by thickness. The thickness for an 8-1/2 x 11-inch manual should

not exceed 3 inches (approximately 600 sheets of paper). For 17 x 11-inch manuals, the thickness should
not exceed 1 inch (150 sheets of heavy stock paper). For PMRCs prepared on heavy stock, there are no

thickness limitations.

4.9.11 Typesizesand styles. Tablelll lists preferred type sizes and styles. All type sizes may be plus or

minus one point. Slight variations in spacing and leading are permitted. Except for pocket size TMsthat
may use 6-point type size, 8 point is the smallest permissible type size.

Check the source to verify that this is the current version before use.
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TABLEIIIl. Syle, capitalization, leading, and spacing.

Preferred

Use Type/Size Capitalization Leading Vertical Spacing
Title Page: Security Same or larger than Upper case
Classification TM number
TitlePage: TM Sans serif bold 18-20 Upper case
Number
Title Page: Sans serif bold 14 Initial caps
Publication or
Revision Number and
Date
Title Page: Words Sans serif bold 14 Upper case
Technical Manua
Title Page: Type of Sans serif bold 18 Upper case
Publication
Title Page: Sans serif bold 18 Upper case
Maintenance Levels
Title Page: Sans serif bold 18-20 Upper case
Nomenclature of
Equipment
Title Page: Type, Sans serif bold 14-18 Upper case
Model, Part Number,
National Stock
Number, or Subject
Title Page: Subtitle Sans serif bold 14 Upper case

(Volume Titleand
Number)

Title Page:
Supersedure Notice,
Cross-reference
Notice, Continuation
Notice

Sans serif bold 10

Upper and lower
case

Title Page:
Distribution
Statement, Export
Control Notice
Warning, Destruction
Notice

Sans serif bold 10 for
header and sans serif
6 - 8 for text

Upper case for
header and upper
and lower case
for text

Title Page: Authority
Notice (Service
Nomenclature)

Sans serif bold 10

Upper and lower
case

"A" Page (Header
Information):
Publication Number

Sans serif bold 16

Upper case

"A" Page (Header
Information):
Publication Date,
Revision Number, and

Sans serif bold 10

Initial caps
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Preferred
Use Type/Size Capitalization Leading Vertical Spacing

Page Identification

"A" Page Title Sans serif bold 10 Upper case 48 points below TM
number; 18 points
above text

TPDR and HMWS Sans serif bold 16 Upper case

(Header Information):

Publication Number,

Security Classification

TPDR and HMWS Sans serif bold 10 Upper case.

(Header Information): Dateinitia caps.

Page Identification,

Publication Date

TM Number Sans serif bold 16 Upper case 30 points from top of
page

Page Number Sans serif bold 10 30 points centered
from bottom of page

Revision Number Sans serif bold 10 Upper casefor

first letter of
revision

Security Classification | Sans serif bold 16 Upper case *30 points from top of
page

Work Package Sans serif bold 10 Initial caps

Marginal: Publication

Date or Revision

Date, and Page

Numbers

Work Package: Title Sans serif bold 10 Initial caps

for Reference Materia

List, Record of

Applicable Technical

Directives, Support

Equipment Required

List, and Materials

Required List

Paragraph Titles Sans serif bold 10 All upper case or 2 12 points below title

upper casefor
first letter of
each principal
word (depending
upon emphasis)

block bottom rule; 12
points above/below
text, table, or
illustration; 12 points
above/below warning,
caution, and note
headers/text

Text (including Group
Assembly Parts List
(GAPL))

Serif 10

Upper and lower
case. GAPL text

upper case.

18 pointsbelow TM
number, WP or other
header; 12 points
above/below table or
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Preferred
Use Type/Size Capitalization Leading Vertical Spacing
illustration; 6 points
above page no.; 6
points above/below
warning, caution, and
note headers
Emphasis Italic bold 10 Upper and lower 1
case
Formulas and Italic 10 Upper and lower 1 12 points above/below
Equations case text, table, or
illustration
Figure Number and Serif 10 Upper casefor 2 18 points below
Title first letter of illustration (within the
each principal figure area)
word
Legend on Sans serif 8 Upper casefor 1 Asrequired
[lustrations first letter of
first word
Illustration Callouts Sans serif 8 Upper case Asrequired
[llustration Captions Sans serif bold 10 Upper case 2 18 points below
illustration
Table Number and Serif 10 Upper casefor 2 6 points above title
Title first letter of
each principal
word
Column Headers Serif bold 10 Upper case 1
Table Text Serif 10 Upper and lower 2
case
List Headers Sans serif bold 10 Upper casefor 2 12 points above list

first letter of
each principal
word

*NOTE: WhenaTM isclassified, the TM number is 48 points from the top of the page and the page

number 48 points from the bottom of the page. All other spacing is adjusted accordingly.

4.9.12 Placement of text and illustrations.

4,9.12.1 Text formatting requirements.

a Preferred text format for 8-1/2 by 11-inch manualsis single column (page wide), although
double column can be used. An exception isthat double column text can be used to present principles
of operation for better readability. Both single and double column formatted WPs can beincluded in a
single TM if it would make the data more readable or comprehensible; however, both formats should
not be used in the same work package. Text is single spaced (double spaces between procedural steps)
with the left margin justified.

b. Thefirst line of aparagraph should not be located at the bottom of the page or column. The last
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line of a paragraph should not be placed at the top of anew page. Do not place the title or header on the last
line of a page or column. Widows and orphans are not allowed.

c. Text should be double-spaced between paragraphs, procedural steps, and before and after the
headings "WARNING," "CAUTION," and "NOTE." IPB GAPL pages should be considered text. Layout
should conserve space without lessening usability or clarity of material. Double spacing of text within a
paragraph, or similar wastefulness, is unacceptable. Blank space on a page should be avoided whenever
possible unless clarity or readability is sacrificed.

4.9.12.2 Placement of text and related illustrations.

a. Do not place procedural stepsin illustrations.

b. Placetext and illustrations in such a manner that will conserve space without crowding or degrading
the usahility or clarity of the material. Avoid blank spaces whenever possible. Whenever possible, place
illustrations on the same or facing page of associated text. If thisisnot possible (for example, more than
one full-page illustration), place the illustration as close to the related text as possible.

c. Foldout illustrations are placed at the end of the applicable work package.

4.9.12.3 Text wrapping. Always position text within the required image area. Do not wrap text around
illustrations. (Refer to figure 42.)

4.9.12.4 |llustration placement options. |llustrations are placed either immediately above or below the
supporting text or the procedural step or group of steps. |llustrations may float on a page to reduce the
white space on apage. If thereis not enough room on a page to place a supporting illustration, place the
illustration on afacing page, if possible. An illustration should not be inserted between two-column text on
apage. Theillustration should be placed either above or below the text.

Author’s Note: When developing an SGML document instance, use the following words to indicate
placement optionsfor digital illustrations: " Above," " Below," " Immediate (default),” " Facing," and
"Float." Tag the appropriate position in the text with the correct option.

a. Usethe" Above" referenceto placetheillustration above the referenced text or steps.
b. Usethe" Below" referenceto placetheillustration below the referenced text or steps.

c. Usethe" Intermediate (default)" referenceto placetheillustration immediately below the
referenced text or steps.

d. Usethe" Facing" referenceto place theillustration on the page facing the referenced text or
steps.

e. Usethe" Float" referenceto placetheillustration anywhere on the page with the referenced
text or steps.

4.9.12.5 Multipletasks using same illustrations. When two separate tasks (e.g., Removal and Installation)
appear on the same page, one illustration can be used to support both tasks if space permits.
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4.9.12.6 Repeating illustrations. Illustrations are not repeated unless necessary to support multipage
descriptions of tasks or to support a different requirement in another part of the TM.

4.9.13 National stock humbers. National stock numbers (NSNs) should not appear in NAVAIR WP
technical manuals.

4.9.14 Part numbers and reference designations. Part numbers and reference designations (Ref Des) should
not be used in the text or on illustrations except for the following:

a. Part numbers identifying specific support equipment or materials required are acceptable in text and
on illustrations when more than one item has the same nomenclature; for example, "Position clamp P/N
2469-10 over retaining fixture."

b. Part numbersidentifying items contained in support equipment tool Kits should be used in text or
illustrations. Thetool kit part number should be included in the " Support Equipment Required” list.

. Part numbers may be included in legends on, or adjacent to, the associated artwork asan aid in
identification.

d. When necessary for clarity, the specification, standard, or part number of consumable materials
(lockwire, adhesive, sealant, etc.) may beincluded in text and on maintenance WP illustrations but not on
IPB illustrations.

e. Part numbers may be used in figure titles to further identify the assembly or component being
illustrated. Part numberswill not be used when the Ref Des has been used.

f. Ref Des are encouraged to be used in text to couple the item or unit under discussion with the
supporting schematic or marking on the equipment.

g. Ref Deswill beincluded in figuretitles to further identify the item, assembly or component
illustrated.

h. Use of Ref Des on schematicsis appropriate and encouraged.

4.9.15 Nomenclature. Nomenclature of identical systems, subsystems, equipment, support equipment,
components, and parts of the end item should be consistent throughout a manual, volumes of a manual, and
manuals that are a part of a set of manuals covering an end item. The preparing activity should develop
official/approved nomenclature lists for associate preparing activities and sub-preparing activities to ensure
such consistency. (Official nomenclature isthe nomenclature used in the IPB GAPL.) Shortened versions of
the approved nomenclature are not considered deviations. Approved nomenclature will be used wherever the
use of acommon name might be ambiguous. The correct nomenclature should be derived from one of the
following sources (listed in the order of precedence):

a "AN" nomenclature,
b. Nameplate nomenclature,
c¢. H-6 assigned nomenclature, or

d. Nomenclature on the drawing from which the item was manufactured.
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4.9.15.1 Nomenclature consistency and applicability. Nomenclature, other terms, and names must be
consistent within amanual and throughout other directly related manuals. Statements that explain
applicability for individual items of equipment will use specific serial numbers, block designations, model
designations, or similar identification. Such termsas "on later equipment” and "on early serial numbers'
will not be used.

4.9.15.2 Noun modifiers. Noun modifiers should be added to the description of parts as required to assure
positive identification, such as cotter pins/taper pins. These modifiers need not appear on the preparing
activity's drawing. Noun modifiers, once added for clarity, should be used throughout the technical data.

a. Simpleidentifying modifiers provided for parts may be dropped after the first full identification of
theiteminthe WP. For example, "Remove attaching bolt" is acceptable and preferred to "Remove cadmium
plated stedl bolt," unless specific identification of one bolt within agroup of similar objectsis required.

b. When anitem isidentified by a common name, both this name and the correct technical name should
be clearly identified the first time the item appears in the text of aWP. The listing of common namesin |PB
GAPLsisnot required.

4.9.15.3 Neutral terms. TMswill make no reference to age, sex, race, or national origin. Use sex neutral
terms. Terms such as"airman” and "workman" are considered sex neutral. Terms such as male and female
connectors, pins, etc., are acceptable.

4.9.15.4 Military terms. Military terms used will be in accordance with Joint Pub 1-02, or any approved
dictionary or glossary of Navy military terms.

4.9.15.5 Automatic eectronic test and checkout terminology. Terms used for automatic electronic test and
checkout will be in accordance with MIL-STD-1309.

4.9.15.6 Placard data. If al or aportion of the name of acontrol or display appears as alabel on the
equipment, that portion should be written exactly as on the label, except that the placard should be written in
all capital lettersto distinguish it from surrounding text (e.g., "POWER switch" or "MAIN PWR circuit
breaker"). Itisalso permissibleto spell out the word for asymbol that cannot be reproduced by the machine
used to prepare the manuscript or reproducible copy.

4.9.15.7 Designation of equipment. The official designation of aeronautical equipment should be expressed
in specific terms such as model number, type, serial number range, or similar terms. Nomenclature
corresponding to that appearing on the equipment in the form of nameplates, decals, engraved legends or
other markings should be stated in text using the same wording that appears on the hardware.

4,10 General writing style.

4.10.1 Abbreviations and acronyms.

a. Atthefirst use of abbreviations and acronymsin a WP, spell out words completely and place the
abbreviation or acronym in parentheses immediately after the word(s). When aphraseis abbreviated asan
acronym, capitalize the first letter of each word and do not separate |etters in the acronym by periods (for
example, "lllustrated Parts Breakdown (IPB)"). Abbreviations and acronyms accepted as words, such as
radar, sonar, laser, etc., need not be spelled out.
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b. Do not create new abbreviations or acronyms to duplicate those presently listed in OPNAVINST
4790.2. Theuse of abbreviations or acronyms not listed in OPNAVINST 4790.2 should be held to a
minimum. Abbreviations and acronyms may be plural or possessive.

c. Spell out abbreviations and acronyms used in tables, but not found in the text or other portion of the
TM, in anote to the applicable table. Spell out abbreviations and acronyms used in illustrations or figures,
but not found in the text or other portion of the TM, in a note on the applicable illustration or figure.

d. When abbreviations or acronyms are used as markings on equipment (placarding), use the same
abbreviation or acronym inthe TM.

e. Abbreviations or acronyms should not be used in a publication or WP title.
4.10.2 Equations. The use of equations should be held to the minimum use required by the needs of the TM
user. For some examples of the use of symbols and punctuation in equations and equation alignment and

placement, refer to figure 43.

4.10.3 Connecting words. Place connecting words of explanation, such as "therefore” and "similarly," flush
|eft either on the same line with the equation or on a separate line.

4.10.4 Spacing. Use clear space above and below equations as needed. Center and indent any complex or
hard-to-read expressionsin a clear space between the lines of text. Start a series of such expressions at the
left margin or indent in any consistent manner. Center and indent any important expression, regardless of
complexity, to introduce or emphasize it.

4.10.5 Numbering and referencing to equations. When it is necessary to reference equationsin the text, give
the equation areference number. The reference number consists of EQ, followed by an Arabic numeral
beginning with 1 within each WP (for example, EQ 1, EQ 2, etc.). (Refer also to figure 44.)

5. SCROLLABLE AND FRAME-BASED TECHNICAL MANUAL DEVELOPMENT.

5.1 General. Thissection isintended to provide guidance and further clarify the requirements contained in
MIL-STD-3001-1 through MIL-STD-3001-7 for ETM</IETMs devel oped to the work package (WP)
concept. The general style, format, and graphics guidance contained herein is applicable for the preparation of
the following types of technical information for aircraft weapon systems, engines, aeronautical equipment,
airborne weapong/equipment, and support equipment at all levels of maintenance.

Supporting information.
Descriptive information, principles of operation, and operation data.
Testing and troubleshooting information.
Maintenance and procedural information, including:
Structural repair information.
Wiring diagram information.
Aircraft wire bundle information.
Aircraft wire connector repair information.
Power plant build-up information.
Parts information.

39

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.



MIL-HDBK-3001(AS)

Author’s Note: MIL-STD-3001-8 is not applicable for the development of ETMS/IETMs. MIL-STD-
3001-8 isto be used only for the development of separate | PBs for paper output or screen display of
page-based | PBs.

5.2 Selective application and tailoring. This section contains some guidance that may not be applicable for
the preparation of all ETMS/IETMs. Selective application and tailoring of requirements are the
responsibility of the requiring activity and are accomplished using MIL-STD-3001-1 through MIL-STD-
3001-7. If anidentifiable, written conflict exists between this section and the detailed content standard, the
detailed content standard takes precedence.

5.3 Development of work package ETMS/IETMs. A work package ETM/IETM is specifically designed to
support individual functional information or maintenance work tasks for a weapon system or equipment.
Technical manual data developed for scrollable or frame-based display in work package format should be
prepared in accordance with the requirements of MI1L-STD-3001-1 through MIL-STD-3001-7. Technical
manual data should be tagged using Standard Generalized Markup Language (SGML). Thisis
accomplished by applying the applicable Document Type Definitions (DTDs) and style sheets. The DTDs
interpret the technical content and structure of the functional requirements explained in MIL-STD-3001-1
through MIL-STD-3001-7 and are mandatory for use. The use of a specific style sheet will dictate the style
and format asit appears on the display device. Style sheets should be developed using the style and format
requirements contained in MIL-STD-3001-1 and in this handbook. Development of ETMYIETMsis
accomplished through the use of the DTDs combined with the requirements contained in MIL-PRF-87268
and MIL-PRF-87269. The requirements contained in MIL-PRF-87268 and MIL-PRF-87269 apply unless
they conflict with the requirementsin MIL-STD-3001. The requirementsin MIL-STD-3001 take
precedence over the requirements contained in MIL-PRF-87268 and MIL-PRF-87269.

Author’sNote: Theterm " work package' isused throughout this section and the MIL-STD-3001
series to denote specific increments of technical content needed to ensure that the technical
information presented in support of a given task or processis complete, comprehensible, and
effective. Theterm " work package" has been retained because it was used extensively in the
development of most paper, page-based, NAVAIR technical manuals and isrecognized as standard
terminology for an independent, stand alone data unit containing specific descriptive information or
maintenance task.

5.4 Obtaining the modular DTDs. Information on using and obtaining the DTDs and associated tag and
attribute descriptions, which are SGML constructs, can be obtained from the requiring activity.

5.5 Figures contained in this handbook. Figures 45 through 87 provide examples of preferred style and
format for the scrollable and frame-based display of ETM/IETM technical content work package data. In
an attempt to minimize the size of this handbook, most of the technical content provided in the examples
arein abbreviated form. Appendix A of this handbook provides examples of style and format requirements
for the different types of specific graphics used in the development of TMs.

Author’sNotee ETMsand IETMsfor the U.S. Navy have been developed using a variety of authoring
and presentation systems. The"look and feel" of technical content differs greatly between
ETMgIETMs depending on the authoring and presentation used. The examples provided in figures 45
through 87 have been selected from various weapon system/equipment ETMS/IETMs and are the
preferred style and presentation formats for the display of technical content information.

5.6 Types of work packages. There are basically two types of work packages. Thefirst typeisan
information-oriented work package. It providesinformation such as general information about the
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ETM/IETM or weapon system/equipment, principles of operation, and operating instructions. The second
type of WP istask-oriented. Task-oriented WPs reflect all required maintenance tasks, including testing and
troubleshooting, at the assigned level of maintenance, and environment, materials, and support equipment
required for each defined task. WPs are written to reflect the engineering design, Logistics Support Analysis
(LSA) or Logistics Management Information (LMI), Leve of Repair Analysis (LORA), approved
maintenance plan, and the established repair concept (SM&R codes).

5.7 ETMYIETMs developed in accordance with MIL-STD-3001 series standards. This section should be
used in conjunction with MIL-STD-3001-1 through MIL-STD-3001-7 to develop work package
ETMYIETMsfor aircraft weapon systems, engines, aeronautical equipment, airborne weapons/equipment,
and support equipment. MIL-STD-3001-1 through MIL-STD-3001-7 contain the technical content and
mandatory style and format requirements for the preparation of technical manuals at all maintenance levels
through depot.

5.8 How to develop and assemble awork package ETM/IETM.

5.8.1 Technical manual outline. If required by the requiring activity, an outline should be developed prior to
the start of ETM/IETM development. Outlines need not be maintained current following the initial delivery
of the ETM/IETM.

5.8.1.1 Initia outline development. Thefirst step in the development of an ETM/IETM outlineisto
determineif all descriptive and maintenance information about the weapon system will be providedin a
single ETM/IETM. It may be morelogical or effective to provide some aircraft specific maintenance
information in aseparate ETM/IETM. For instance, structural repair, corrosion control, and nondestructive
inspection (NDI) repair data is unique, voluminous, requires frequent updating, and is used at specific areas
and sites. Therefore, it may be better to provide this datain a separate ETM/IETM. Similarly, Phased
Maintenance Requirements Manual (PMRM) card sets have the same characteristics and may also be better
suited to be in a separate ETM/IETM. Once adetermination is made as to how many ETMS/IETMs should
be developed for an aircraft weapon system, a detailed outline can be generated for each using the specific
types of functional requirementslisted in 5.8.1.2.

Author’sNote: Therequiring activity should provide guidance on how many separate ETMs/IETMs
arerequired for a specific weapon system or equipment. ETM/IETM packaging can be based on
various factors, including weapon system site location; number, types, and availability of electronic
display devices; specialized maintenance facilities; and the need for only specific maintenance
information at a particular maintenance site. 1n addition, the frequency of changeto certain types of
maintenance information may preclude it from being packaged or grouped with other information
(i.e., structural repair data may be better isolated from other nonscheduled aircraft system
maintenance because of the nature and detail of the repairs and replacement parts required and the
constant changes required to keep this type of information current).

5.8.1.2 Outline content and arrangement. An outline should be a detailed breakdown of system data. The
outline should also indicate recommended information that should remain in paper. An outline should be
developed for each system, subsystem, equipment, and major component, as applicable. For each system,
subsystem, equipment, and major component, the following types of datato be developed should be noted.
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Supporting information.

Types of descriptive data (i.e., description, theory of operation, use of controls and indicators, etc.).
Procedural tasks necessary to operate the system.

Procedural tasks necessary to perform complete maintenance.

Test and troubleshooting data.

Schematics and wiring information required.

5.8.2 Development of individual work packages. Ideally, each WP in amanual will be an independent, stand
alone data unit. The author will be required to group some information or maintenance tasks in one work
package and divide othersinto several WPs. Division or selection of coverage will depend on various
factors. These factors may include, but are not limited to:

a. A specific work package that isrequired by MIL-STD-3001-1 through MIL-STD-3001-7.

b. A specific work package that is required by the TM content selection matrix or TM outline
approved by the requiring activity.

c. A WP may be determined by the operational modes, complexity of the troubleshooting or
maintenance action, or level(s) of troubleshooting or maintenance covered. (Separate maintenance WPs
may be devel oped for the same equipment or component for different maintenance levels (e.g., aWP for
organizational maintenance and a WP for intermediate maintenance for the same item of equipment).)

d. Two or more WPsfor an identical troubleshooting or maintenance task may be required because the
task is performed differently due to differencesin configurations.

e. Confining the information to one WP because dividing the information into several work packages
would degrade the usability (e.g., splitting a disassembly procedure into two separate WPs would degrade the
usability of the maintenance procedure).

f. The use of separate WPs for a series of maintenance tasks for a repairable component due to the
use of different support equipment, materials required, etc. (For example, if the support equipment, tools,
or materials used to perform removal and installation are very different from the support equipment, tools,
or materials used to perform disassembly and reassembly for the same system or component, it may be
better to separate this information into two WPs.)

5.8.3 Development of an SGML source file. Once all the work packages have been identified, an SGML
source file (document instance) should be devel oped for each WP. The SGML-tagged sourcefileis
composed of SGML-coded ASCII, marked up (tagged) in accordance with the applicable modular DTD,
including the identification of the supporting graphics required. In order to tag WP 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 written, especially when
content tags are used. A customized template modeled for the applicable DTD may be available or
developed to assist the author in creating the document instance. (A template can be implemented in atext
editor, aWY SIWY G editor, a database input form, or an SGML authoring/composition system.)
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5.8.4 Useof astyle sheet. The style sheet specifies the desired screen presentation of the information content
of the document instances. Document formatting requirements such as layout and hyphenation rules are
specified in the style sheet, as well as how document elements such as paragraph titles, tables, and lists are

to be displayed. The style sheet provides the composition and imaging characteristics to be applied to the
SGML tagging (including attributes) of an SGM L-tagged text source file (document instance) to present

the text material in screen presentation form.

5.9 Navigational, access, and other commands. The user should be provided with a comprehensive set of
commands to navigate and sequence through the information. The recommended minimum set of
navigation and control functions which should be available to the user and common to all ETM</IETMs are
provided in MIL-STD-3001-1, Appendix C. Additional functions may be specified by the requiring
activity.

5.10 ETM/IETM divisions. The hierarchy of an ETM/IETM consists of front matter and a series of work
packages that include the types of data listed below.

a. Supporting information - Supporting information includes information such as the Numerical Index
of Part Numbers; Numerical Index of Reference Designations; I ntroduction; Consolidated Lists of Technical
Directives, Support Equipment, Materials, and References; and Maintenance Allocation (engines intermediate
maintenance only). Supporting information is divided into the support-oriented WPs that are required to
supplement or complement the technical information and task-oriented WPs developed in accordance with
MIL-STD-3001 series.

b. Descriptiveinformation - Descriptive information provides information on how system, subsystem,
and components function or operate and is intended to provide the user with an understanding of the system
process. Thisinformation may consist of physical arrangement, functions, processing, theory of operation,
modes of operation, built-intest (BIT), controls, indicators, and displays.

c. Testing and troubleshooting information - Testing and troubleshooting (fault isolation information) is
the data necessary to isolate faults found in a system, equipment, or component. Fault data basically contains
outcomes, faults, and corrective actions.

d. Procedural information (operator and maintenance tasks) - Procedural information is primarily
corrective or scheduled maintenance procedures, such as adjustment, servicing, inspection, removal,
installation, and repair.

e. Partsinformation - Partsinformation is the necessary information required to identify and order a
new part, generally called IPBs (illustrated parts breakdowns) in a conventional TM.

Author’s Note: Refer to MIL-STD-3001-2 through MIL-STD-3001-6 for detailed requirements for the
preparation of specific work packages for the technical content data described above.

5.10.1 Front matter. Thefollowing ETM/IETM front matter is necessary to supplement the technical
content WPs.

a ETM/IETM installation data (see figure 45).

b. CD (Compact Disk) label and flyleaf data (if applicable) (see figure 45).
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Author’sNote: ThisETM/IETM installation and CD and flyleaf data is not contained within the
ETM/IETM. It isthe data that must be developed when the ETM /I ETMs are shipped or transmitted to
auser'ssite. Theapplicable DTD used in the development of front matter does not contain the
requirements to generate this data.

c. Preface information (see figure 46).

d. Content data (see figure 47).

e. Title data (see figure 48).

f. Log oninformation (see figure 49).

g. Revision summary data (see figure 50).

Author’s Note: Revision summary dataisused in ETMS/IETMsto replace the numerical index of
effective work packages/pages (A page) used in traditional page-based TMs.

h. List of Contents (see figures 51 through 53).

i. "How To Use ThisETM" information or "How To Use This [IETM" information (see figure 54).
j. Acronyms and abbreviation list.

k. Configuration identification list.

Author’s Note: Refer to MIL-STD-3001-1, Appendix C for detailed requirementsfor front matter
preparation.

5.11 Work packages. Work packages (WPs) are used to logically divide al datarequired for acertain
function (i.e., descriptive information, operator’ s instructions, maintenance with |PB, troubleshooting, etc.).
These data types can be further divided into tasks, subtasks (procedures), paragraphs; procedural steps;
tables; lists; warnings, cautions, and notes; and supporting graphics, etc. Partsinformation should be
accessible in any of the datatypes, as necessary.

5.11.1 Work package content. Each work package should consist of atitle, work packageinitial setup
information, and the specific data necessary to devel op the types of technical content work packages
described in 5.10.

Author’s Note: Refer to MIL-STD-3001-1, Appendix C for detailed requirements for work package
content preparation.

5.11.1.1 Work packagetitle. Each WP should have atitle that identifies the general subject or maintenance
or troubleshooting task contained in the WP. Thetitle should be displayed in thetitle bar area of the user’s
EDSin dl capital letters. (Seefigure55.)

5.11.1.2 Work package initial setup information. Work package initial setup information should be included
for each work package, as required by MIL-STD-3001-2 through MIL-STD-3001-7. The following types
of information should be included, as applicable:
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a Maintenance level.

b. Effectivity.

c. Materialsrequired.

d. Support equipment required.

e. Facilitiesrequired.

f. Personnel required.

0. Required conditions/system preparation checklist.

h. Specia environmental conditions.

i. General safety instructions.

j. Reference materials.

k. Record of applicable technical directives.
5.11.1.2.1 Display of work package initial setup information. Thisinformation may be displayed full screen

or split screen on one or multiple frames, or scrollable. (See figures 55 through 58 for examples.)
The maintenance level and effectivity data need not be displayed.

5.11.1.2.2 Effectivities. Effectivities (including tail numbers, BuNos, model numbers, serial numbers, part
numbers, etc.) are used to show limited applicability of information and instructions for different
configurations of equipment. Configuration differences may be the result of engineering changes made
during production or of service changesincorporated in the field. Effectivities should clearly show limited
applicability of affected portions of the data. The following guidelines should be followed.

a. Use specific and recognizable identification. Thisincludes (but is not limited to) model, series, type,
block, software configuration, part, and/or serial numbers as required to adequately define the applicability.
Indefinite phraseology such as "on earlier models' or "on later aircraft” is not acceptable.

b. The manner in which the effectivity is presented will be consistent throughout the data for agiven
item such as an aircraft.

c. Effectivities should not be displayed in the work packages. The effectivity should be selected by the
user when logging on.

5.11.1.2.2.1 Task effectivities. Show effectivities for tasksin the List of Contents.

5.11.1.2.2.2 Procedural step effectivities. When a procedural step must have an effectivity, use the following
guidelines.

a. When the effectivity affects asingle step in a procedure, attach the effectivity to the step.
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b. When two or more steps are affected by the same applicability restrictions, place the effectivity on
the first step and move the second and subsequent affected steps to substeps below the first step (create
substeps).

c. Do not attach more than one effectivity to asingle step. If more than one effectivity affects the step,
create an alternate step and attach the applicable effectivities to the steps.

Author’s Note: Maintenance level and effectivity data should be included for every WP but need not be
displayed. The data isneeded to permit usersto automatically access all technical information by
maintenance level and tail or model number or both.

5.11.2 Supporting information work packages. Supporting information should be logically subdivided into
the support-oriented work packages that are required to supplement or complement the technical information
and task-oriented work packages devel oped in accordance with the MIL-STD-3001 series. Detailed technical
content regquirements for the following supporting information are provided in MIL-STD-3001-1, Appendix
C. Supporting information includes:

Warnings and hazardous materials summary,

Consolidated lists of facilities, support equipment, materials, and references,

Consolidated numerical index of part numbers and reference designations

Maintenance allocation, as applicable (engines intermediate maintenance only).
Thisinformation may be developed and displayed in one or both of the following methods:

a. Theinformation may be displayed in "traditional" tables and lists. (See figure 59.)

Author'sNote: A "traditional" table or list will not include hotspotted information, but will be
scrollable through the entire table or list.

b. Theinformation may be displayed in interactive database format. (Refer t0 5.12.7.1.2.)

Author's Note: A hotspot from a descriptive, maintenance, or troubleshooting task would link to the
specific row(s) in thetable or item(s) in a list instead of displaying the entire table or list.

5.11.3 Descriptive information work packages. Descriptive information work packages provide information
such as general information about the weapon system/equipment and principles of operation. Text developed
for descriptive information type work packages, such as description or principles of operation, will, asa
default, be displayed across the entire frame and in multiple frames or scrollable. When it isillustrated, the
illustrations may be full screen, or the text and illustration may be displayed in a split screen with the text on
the left and theillustration on the right. (Refer to MIL-PRF-87268.) (See figures 60 through 63 for
examples.)

Author’s Note: Refer to MIL-STD-3001-2, for detailed technical content requirementsfor the
preparation of description, operation, and principles of operation data.

5.11.4 Testing and troubleshooting information work packages. Testing and troubleshooting data should be
developed to the extent required to maintain the aircraft weapon system, aircraft engines, agronautical
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equipment, airborne weapons/equipment or support equipment at the authorized maintenance level. This
testing and troubleshooting information should guide the technician, in as practical a manner as possible, to
the system, subsystem, weapons replaceable assembly (WRA), shop replaceable assembly (SRA) or further
to the replaceable part, interconnecting wire, or mechanical linkage which caused the malfunction or failure.
See figures 64 through 67 for examples of screen display for testing and troubl eshooting procedures.

5.11.4.1 Wiring and schematic graphic information. See figures 68 and 69 for examples of tabular and
illustrated wiring information. When possible, schematics and wiring diagrams should be simplified to
contain only the information referenced by the text for which they are displayed. However, the ETM/IETM
should provide the user access to the entire schematic or wiring diagram. |If the schematic or wiring
diagram cannot be displayed in its entirety and in full detail, it should be displayed using interactive graphic
display techniques such as those described in MIL-STD-3001-1, Appendix C.

Author’s Note: All information required to perform the tests and evaluate probable malfunctions of the
assembled systems or equipment should be provided in accordance with the technical content
requirements of MIL-STD-3001-3.

5.11.5 Procedural information work packages. Task-oriented WPs reflect all maintenance tasks at the
assigned level of maintenance, and the applicable initial setup information (refer to 5.11.1.2) for each defined
task (seefigures 70 through 74). The hierarchical organization for dividing procedural information isinto
tasks, subtasks (procedures), and steps (substeps, if required). Additional requirements for displaying
procedural data are provided in MIL-STD-3001-1.

Authors Note: The requiring activity should provide guidance and recommendations on the method
used to display procedural steps prior to the actual development of the IETM.

5.11.5.1 Procedureswith locator graphics. Complex graphics can sometimes be broken into several less
complex graphics. Figure 75 shows a context drawing (the aircraft) with an enlargement (detail) of the
interior of awhed well. The detail and legibility of the enlargement are sufficient to support the
accompanying steps. Subsequent steps relate to the enlargement, but require more detail. Therefore, figure
76 uses a second graphic, a further enlargement of figure 75's enlargement. Again, the detail and legibility
are sufficient for the relevant steps. The locator view need not be displayed on subsequent frames of the
procedure, but should be linkable at any step or from any detail graphic.

5.11.5.2 Maintenance procedure leading to IPB information. Individual parts referenced in maintenance
steps should be called out on graphics using hotspot index numbers or nomenclature that link the user to
the applicable IPB information. (Seefigures 77 and 78.)

5.11.6 Partsdatainformation. Partsinformation should be available at the point of the presentation in any
work package to which the specific system and equipment replaceable and repairable part isidentified. See
figures 79 through 81 for typical examples of the display of partsdata. Inclusion of parts information should
be used to:

a. ldentify apart or parts by part number and name.
b. Provide any additional parts data required to order the part.
c. Show the relationship of a part to other parts of the system or equipment.

d. Enhance or clarify the supporting operator, descriptive, or theory of operation data.
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AuthorsNote: Refer to MIL-STD-3001-4 for detailed requirementsfor ETMs/| ETMs parts data
information.

5.12 Style and format for display of work package text and graphics. In general the style and format for the
display of text and graphics should be in accordance with M1L-PRF-87268 and the information bel ow.

5.12.1 Descriptivetext. Work packages of descriptive text are generally formatted in paragraphs.

5.12.1.1 Paragraphs. Paragraphswithin aWP for ETM/IETM display should be unnumbered. Paragraphs
may have titles. When used, paragraph titles should be in bold capital letters. Ensure that the style of
paragraph presentation is consistent throughout the entire ETM/IETM.

5.12.2 Procedural text. Procedural text is generally divided into tasks, subtasks (procedures), and steps (and
substeps, if required).

5.12.2.1 Tasks. A task isasequential list of stepsto be performed by atechnician or a collection of
subtasks (procedures) directed toward accomplishment of a specific objective. Research has proven that
long series of actions constituting a task should be broken up into sequential increments with the use of new
subtask titles, even if the sets have to be arbitrary. For IETMs, each new task should begin on anew frame

display.

5.12.2.2 Subtasks (procedures). Each subtask should include all steps required to achieve a specific
objective. Each new subtask should begin on anew frame display. Subtasks are generally done
sequentially, and their specific objectives differ. Usually, the subtasks have to be broken up into steps.

5.12.2.3 Steps. A stepisaunit of aprocedural sequence which consists of asingle technician action. Steps
compose subtasks (procedures). Procedural steps should be used to present detailed step-by-step instructions
for performing an operational or maintenance task. In each set of steps, individual steps should be
perceptually separated from each other. (Refer to 5.11.5.)

5.12.2.3.1 Step numbering. Unless specified by the requiring activity, procedural steps should be numbered
consecutively with Arabic numerals. Substeps should be numbered consecutively with lower case letters.

Author's Note: Numbering/lettering of stepsisthe function of the style sheet.

5.12.3 Task diaog displays. Task dialogs should be devel oped, as required, and formulated as prompting
guestions to the user. Dialogs should be developed so that they require a user to respond (enter data)
before any subsequent processing occurs. Task dialogs may appear as pop-up windowsin the maintenance
work packagesto allow the user to indicate the results of the current maintenance activity. Examples of the
types of task dialog displays that may be used are:

a. Fill intheblank. Seefigures 82 and 83.
b. Single/multiple choice. Seefigures 84 through 86.

c. Composite. Seefigure 87.
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Author's Note: The content and the style and format of task dialog displays can vary widely, depending
on the specific type of dialog required to perform and complete the maintenance or troubleshooting
task. I mplementation and presentation of these dialog displays are a function of the presentation
system, DTD, and style sheet used to generate this data.

5.12.4 Titles.

5.12.4.1 Assignment of titles. Easy accessto technical data contained inthe ETM/IETM iskey to a
successful search for specific data. Titles should be assigned with full consideration of the importance they
have in finding information quickly.

a. Titlesshould be assigned to all systems, subsystems, and components, as applicable, and to all tasks
and descriptive information for each system, subsystem, and component.

b. Thetitles provided in the List of Contents should be identical to those assigned to systems,
subsystems, components, and individual tasks.

c. Each title should be exclusive within the system of which the dataisapart. A completetitle should
be definitive and descriptive of the content of the data.

5.12.5 Alerts.

5.12.5.1 Useof aerts. Analert isany message, communication, notice, or output which requires manual
acknowledgment from the user of the ETM/IETM. Alert messages are mandatory for usein ETM</IETMs
and should be displayed within a border. Warnings (including hazardous material warnings), cautions, and
notes should be treated as alerts. Detailed requirements for development and display of all types of alerts are
provided in MIL-STD-3001-1.

5.12.6 Quality assurance (QA) requirements.

5.12.6.1 Quality assurance procedures. Proceduresthat are essential to equipment performance or to safety
of personnd are considered to be "Quality Assurance Procedures.” It is necessary to ensurethat all required
tasks, including final testing of the end item (verification of repair), are accomplished prior to completion of
work.

5.12.6.2 Highlighting in-process quality assurance procedures and steps. Procedures considered to be
"Quality Assurance Procedures' should be highlighted by the addition of the abbreviation " (QA)" preceding
the procedure. It is necessary to ensure that all required tasks, including final testing of the end item
(verification of repair), are accomplished prior to completion of work. In some cases, only certain steps of a
procedure are considered to be "Quality Assurance Steps." These steps should also be highlighted by the
addition of the abbreviation "(QA)" preceding the individual step or steps. Alternate ways of highlighting
QA procedures and steps may be used when approved by the requiring activity. An explanation of the
requirements and highlighting should be given in the introduction to the data. These QA procedures and
steps may be summarized. Refer t05.12.6.3.

5.12.6.3 Quiality assurance procedure summary for procedural maintenance data. A summary of QA
procedures or QA steps(s) may be provided for each maintenance task containing a procedure or step(s)
designated for QA. This QA summary should be able to be user-invoked at any time during the
performance of the entire maintenance task.

49

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.



MIL-HDBK-3001(AS)

5.12.7 Tablesand lists.
5.12.7.1 Tables.
5.12.7.1.1 Tablelocations. Placement of tables should be in accordance with MIL-PRF-87268.

5.12.7.1.2 Display of rows. Certain tables provide data that may be required to supplement or complement
the descriptive information or maintenance or troubleshoating tasks contained in many of the work packages
within the ETM/IETM. Therefore, it may be more efficient to link the data to the specific row(s) in the
table where the applicable information is located instead of displaying the entire table (e.g., the consolidated
list of materials required table, which isused in amost al maintenance WPs). When it is determined that
only a specific row(s) of acompletetable is required to support the associated procedural task or
informational data, the information contained in the entire row(s) should be displayed.

5.12.7.1.3 Table numbering. Tablesfor ETM/IETM display should not be numbered.

5.12.7.1.4 Tabletitles. In general, tables should have atitle. Each title should be descriptive and unique.
The guiddines listed below should be followed:

a. Tabletitles should appear above the table. The table title should also appear in the display title bar.
b. If thetableis scrollable, the table should have a"sticky" table title and all column heads.
Author's Note: " Sticky" infersthat thetitle and column heads will be continually displayed
throughout the scrolling process of the entire table. (Seefigure 68 for an example of awirelistin

tabular format for frame-based display.)

5.12.7.1.5 Footnotesto tables. There should be no footnotesin tables. Notes should be used. Refer to
5.12.5. There should be an identifiable indication, such as an icon, to indicate the presence of a note.

5.12.7.2 Lists. Listsmay be used in lieu of tables, when appropriate. Threetypes of lists are identified
below. Lists may be unnumbered, numbered sequentially, or lettered al phabetically. They may have an
optional titlein all upper case bold letters.

a. Definition list. The definition list consists of the term and the definition. 1t may have the headers
"Term" and "Definition" above the appropriate sections of the list.

b. Random list. The random list consists of one or more itemsin arandom order.

c. Sequential list. The sequential list consists of one or moreitemsin a specified order, such as
alphabetic, numeric, or alphanumeric.

Author'sNote: Numbering/lettering of itemsin alist isthe function of the style sheet.

5.12.8 Figures/illustrations. (Refer also to MIL-PRF-87268.)

5.12.8.1 Figure numbering. Figure numbersfor illustrations contained in work packagesfor ETM</IETMs
may be used.
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5.12.8.2 Figuretitles. Figuretitlesfor illustrations should not be used.

5.12.8.3 lllustration identification numbers. Each illustration should be assigned a unique identification
number. These identification numbers should not be displayed on the user's EDS.

5.12.9 Abbreviations and acronyms. Abbreviations, acronyms, and unusual terms may be used in any WP
text, when applicable. It isnot necessary to spell out the words completely after the first use of an acronym
or abbreviation. A work package containing a consolidated list of abbreviations, acronyms, and uncommon
terms should be developed explaining all abbreviations, acronyms, and unusual terms used in the
ETM/IETM. Itisnot necessary to make the abbreviations, acronyms, and uncommon terms work package
automatically accessible when an abbreviation, acronym, or uncommon term is used in aWP. Hotspots
should be used to link all abbreviations, acronyms, and uncommon terms to the WP containing the complete
explanation and listing of abbreviations, acronyms, and uncommon terms.

5.12.10 References. The use of referencesin text can create undue hardship and/or confusion for the user of
thetechnical data. References should be kept to aminimum. A high amount of referencing in text frequently
indicates improper task analysisor LSA/LMI. Asapractica consideration, linking should be used and
encouraged. Hotspots should be used to link cross-referenced material.

Author’sNote: For ETMs/IETMsthewords " cross-referencing” mean linking to another source of
instruction or information. The primary goal of an ETM/IETM is preparation of self-contained task-
or descriptive-oriented data. Each WP isintended to be an independent data package for performing a
specific task.

6. GRAPHICSREQUIREMENTS.

6.1 lllustration preparation. Illustrations should be prepared in accordance with the requirements provided in
MIL-STD-3001-1, Appendix B for page-based TMs and MIL-STD-3001-1, Appendix C for ETMS/IETMs.

6.1.1 Typesofillustrations. Asapplicable, the following types of graphics should be used in the preparation
of ETMY/IETMs. Preferred format requirements of these graphics and typical examples are provided in
Appendix A.

a. Linedrawings.

b. Photographs.

c. Engineering drawings.

d. Diagrams.

e. Chartsand graphs.
7. REVISIONS AND UPDATES.
7.1 Revisionsfor page-based TMs. There are two types of revisions that can be prepared for a page-based
NAVAIR TM: apickup revision and acomplete revision. The requiring activity will determine the type of

revision required. Detailed requirements for the preparation of revision data are provided in MIL-STD-
3001-1, Appendix B.
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7.1.1 Pickup revisions. A pickup revision incorporates the basic issue or latest revision of amanual, all
previous change pages, and the new change pages that would require the issuance of an additional revision.
Only those updated or added change pages will have the current change number and date. Those pages not
affected by the current change should retain the previous change symbols and change number/date.

7.1.2 Complete revisions. A complete revision requires rewrite and reorganization of the technical content of
the data. All pages, paragraphs, illustrations and tables should be renumbered to establish correct sequence.
WPs will be renumbered and assigned new WP sequence numbers in consecutive order. All existing

change numbers, change bars, dates and change symbols will be removed. Change symbolswill beinserted
only on those pages incorporating new or changed data during the preparation of the complete revision. The
revision date will be assigned by the requiring activity.

7.1.3 Change symboals. Change symbols should be inserted to identify technical changesin text, illustrations,
and tables.

a. Text and tabular data. The text and tabular data affected by a change should be indicated by the
letter "R" or a change bar in the outer margin of double column format material and in the outer margin
(opposite binding edge) of single column format material.

b. llustrations. Change symbolsfor illustrations should be as follows:

(1) Miniature pointing hand. A miniature pointing hand should be used to highlight the area
containing the changed material.

(2) Change bar. When several changes are made in one area, or the areais congested, a change bar
may be used to indicate ageneral area. The change bar should be placed in such a manner asto clearly
indicate the changed area without confusing the user. If an illustration has been extensively changed, a
change bar may be placed aong the outer margin of theillustration (full pageillustration) or in the
applicable margin (partial page illustration).

(3) Alternate method. An acceptable aternate method for use with an extensively changed full
pageillustration is the use of the words "MAJOR CHANGE" enclosed in abox. The enclosed words
should be placed in a clear space of theillustration image area.

7.1.4 Renumbering in awork package during a pickup revision. Paragraphs, illustrations, tables, pages, and
index numbers on illustrations added between existing ones should be assigned the preceding number plus
consecutive capital letter suffixes; for examples 3A and 3B might be added between existing numerals 3

and 4. Suffix letters| and O should not be used. Other than the addition of suffix letters, existing
identification numbers and suffixes should not be renumbered.
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7.1.5 Added or deleted material in awork package during a pickup revision.

a. Added material should be placed in proper sequential order within the WP. If this causes an
overrun, the material that will not fit on the existing page should be placed on an added page. If blank space
isavailable on either the preceding or following page of the one affected, this space may be used for overrun
material; however, correct sequential order of material must be maintained. Pages should not be added
between aright-hand (odd numbered) and a left-hand (even numbered) page. If additional copy is added to
aright-hand page, the overrun should be carried to the next |eft-hand page and the overrun from this page
should be placed on an added page. Therefore, such added pages should aways be assigned even numbers;
for example: "2A, 2B, 4A, or 4B."

b. Deleted paragraphs, procedural steps, or callouts following index numbers on illustrations should
beindicated by placing the word "Deleted” after the affected item; for example: "r. Deleted.” or "2
Deleted.”

c. Deleted pages should be accounted for by placement of anote at the bottom of the preceding page
or at the top of the succeeding page; for example: "Page 7 Deleted." The note should be placed within the
required image area (with marginal copy).

7.2 Revisions and updates for ETMS/IETMs. When changesto ETMS/IETMs are ordered, the deliverable
product should be either an update or a complete revision. The requiring activity will determine the type and
frequency of the change required. Detailed requirements for the preparation of revision data are provided in
MIL-STD-3001-1, Appendix C.

7.2.1 Revisions. A complete ETM/IETM revision requires rewrite of the technical content of the datato
ensure that all new data and past updates are included. When applicable, al existing change numbers,
change bars, dates, and change symbols will be removed. When required by the requiring activity, a
revision summary should be provided. (Refer t0 5.10.1.) Revisionswill be incremental and the frequency
of revisionswill be defined in the contract. Each revision to an ETM/IETM should be identified by a
revision date.

7.2.2 Updates. Updates are changesto theinitial version of the ETM/IETM or to the latest complete
revision of an ETM/IETM. Updates are issued incrementally as necessary, or as required by the contract.
When authorized by the requiring activity, updates should include change symbols and change dates to inform
the user what has changed and where the changes or additional information islocated. When required by the
requiring activity, arevision summary should be provided. (Refer t05.10.1.)

7.2.3 Change symbols. When authorized by the requiring activity, change symbols should be inserted to
identify technical changesin text, illustrations, and tables.

a. Text and tabular data. The text and tabular data affected by a change should be indicated by the
letter "R" or a change bar in the outer margin.

b. llustrations. Change symbolsfor illustrations should be as follows:

(1) Miniature pointing hand. A miniature pointing hand should be used to highlight the area
containing the changed material.
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(2) Change bar. When several changes are made in one area, or the areais congested, a change bar
may be used to indicate ageneral area. The change bar should be placed in such a manner asto clearly
indicate the changed area without confusing the user. If an illustration has been extensively changed, a
change bar may be placed along the outer margin of theillustration.

(3) Alternate method. An acceptable aternate method for use with an extensively changed
illustration is the use of the words "MAJOR CHANGE" enclosed in abox. The enclosed words should be
placed in a clear space of theillustration image area.

8. COMPREHENSIBILITY.

8.1 Comprehensibility for page-based TMs.

8.1.1 Standard English grammar. 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,
numeralsin the text, spelling of nontechnical words, etc. Colloquial and dang expressions will not be used.

8.1.2 Narrative, nonprocedural text.

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

b. Topical sentence. When necessary, for greater clarity, the first sentence of each paragraph will be
the topical sentence. The topical sentence describes or summarizes the content of the paragraph. All
information in the paragraph relates to the topical sentence.

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

8.1.3 Procedural text. Detailed task steps will be identified and then properly worded for the target audience.
Task stepswill be organized in alogical order. They will be presented so that they sequentially show what
action the user will be performing or what the user sees or detects on the equipment at each step of the
procedure. Procedural stepswill be worded and arranged in the order that will provide the most effective

and efficient results. Emphasiswill be placed on the specific stepsto be followed, the results that may be
expected or desired, and the corrective measures required when the expected results are not obtained.

8.1.3.1 Lead-in. Procedura stepswill not be prefaced by alead-in that merely duplicatesthetitle asin the
following example: "Disassembly of asensing unit. The sensing unit is disassembled according to the
following procedure:"

8.1.3.2 Form and content of procedures. A procedural step will be limited to asingle operation or to
repetitions of a single operation with the following exceptions:

a. If simultaneous operations are required, they will be listed together in the same step.
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b. If the step represents a detailed procedure, so basic that the details should rarely be needed by the
intended users, or if the procedureis very frequently repeated, such as aturn on, turn off, or calibrate
procedures, the written procedure for that step will use asingle verb and cite areference to the detailed steps
(e.g., "Turn equipment ON. [See WP 056 00 for details.]").

c. If needed, text will show verification of the result of a procedure performed in the step (e.g., "Press
pushbutton A and be sureindicator A islit.").

8.1.3.3 Limitations for procedural text. Procedures should not contain explanatory, descriptive, or
theoretical material (except in notes, etc.).

8.1.3.4 Sentencesin procedures. Sentences directing the actions of the user will begin with the verb (e.g.,
"Remove four screws (1) and cover (2)."). If more than one person isinvolved, the directions will bein the
active voice, for example, "Technician 1 should... while Technician 2...".

8.1.3.5 Positiveform. Procedural stepswill bein positive form (i.e., "Close container." rather than "Do not
leave container open.") unless the meaning demands the negative form.

8.2 Comprehensibility for ETMS/IETMs. ETMSIETMs comprehensibility requirements are provided in
MIL-PRF-87268.

9. SECURITY CLASSIFICATION MARKINGS.

9.1 Security classification markings for page-based TMs.

9.1.1 General. When preparation of aclassified technical manual (TM) is specified by the requiring activity,
the security classification markings will be identified in accordance with DoD 5200.1R, DoD 5220.22M,
OPNAVINST 5510.1 and Executive Order 12958. Specific markings for classified manuals, pages, work
packages, paragraphs, tables and illustrations are as prescribed herein. For guidance on security
classification and handling restrictive markings on Compact Disk-Read Only Memory (CD-ROM)), refer to
MIL-HDBK-9660.

9.1.2 Overdl classification. (Refer to figure 88). The overall classification assigned to al TMs agrees with
the highest classification assigned to any page therein. Place the overall classification assignedtoaTM at
the top and bottom of the title page. When thisresultsin atitle page being marked with a higher
classification than that assigned to the contents of that page, provide an explanation of the higher
classification on that page under the bottom classification marking. For example:

CONFIDENTIAL or SECRET
(Thispageis UNCLASSIFIED) (Thispageis CONFIDENTIAL)

9.1.3 Classification of alphabetical index. (Refer to figure 89.) Every effort should be made to use
unclassified captiong/titles in the al phabetical index. When classified captiong/titles are used, place the
security classification of the caption/title between the paragraph number and the caption/title. The
classification marking is for the caption/title only and does not indicate classification of the content of work
packages, tables, or illustrations. Do not mark unclassified titles.

9.1.4 Classification of work packages. (Refer to figure 90.) Each work package is considered a stand alone
unit and for classification purposesis equivalent to a portion of the publication. Mark each page of the
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work package with the highest classification required for any e ement of the work package. When any page
is marked with a higher classification than that assigned to its contents, provide an explanation on that page
beneath the bottom classification marking. For example:

CONFIDENTIAL or SECRET
(Thispageis UNCLASSIFIED) (Thispageis CONFIDENTIAL)

9.1.5 Classification of pages. (Refer tofigure 91.) Mark each page (other than title page and work package
pages) according to its 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 are unclassified,
mark each page unclassified. When any page is marked with a higher classification than that assigned to its
contents, explain the higher classification on that page beneath the bottom classification marking. For
example:

CONFIDENTIAL or SECRET
(Thispageis UNCLASSIFIED) (Thispageis CONFIDENTIAL)

If ablank page backs up a classified page, show the classification of the classified page on the blank page
and explain the higher classification as described above. Blank pages backing up unclassified pages need
not be marked. If the classification shown on the last page of a publication is not the same as that shown on
the title page, then add a blank sheet to the back of the publication showing the same classification as the
title page. Thelast page, if blank, of the publication reflects the same classification as the title page (i.e.,
the highest classification of the publication).

9.1.6 Paragraph and table markings. (Refer to figures 92 and 93.) Mark all paragraphs, subparagraphs,
steps and tables to show the level of classification contained in or revealed by it, or that it is unclassified.
Classification levels are shown by the appropriate classification symbols between the paragraph number,
procedural step number or |etter and the start of the text and between a table number and title. Usethe
following parenthetical symbols: (TS) for Top Secret, (S) for Secret, (C) for Confidential, and (U) for
Unclassified. In marking warnings, cautions, or notes, place the appropriate marking immediately preceding
and to the |eft of the warnings, cautions, or notes involved. The abbreviated classification markings are for
internal content use only, not for overall marking of pages. These instructions apply to all new and revised
publications.

9.1.7 lllustration markings. (Refer to figure 94.) Mark illustrations, photographs, figures, graphs, drawings,
charts and similar portions of classified documents to show their classification or unclassified status.

Ensure that markings stand out and are placed within the illustration. Mark captions, if used, on the basis of
their content alone by placing the symbol "(TS)," "(S)," "(C)," or "(U)" immediately before the caption.

9.1.8 Downgrading/Declassification. The downgrading/declassification notice on the title page and
downgrading/declassification actions will be in accordance with DoD 5200.1R, DoD 5220.22M and
OPNAVINST 5510.1.
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9.2 Security classification markings for ETMYIETMS.

9.2.1 Security classification markings. When preparation of a classified ETM/IETM is specified by the
requiring activity, the security classification markings will be identified in accordance with DoD 5200.1R,
DoD 5220.22M, OPNAVINST 5510.1, and Executive Order 12958. For guidance on security
classification and handling restrictive markings on Compact Disk-Read Only Memory (CD-ROM)), refer to
MIL-HDBK-9660.

9.2.2 Display of security classification markings. Whenever classified information is displayed, the
classification level should be indicated in the left-hand corner of the footer area. The indication should be
the upper case spelling of the words corresponding to the classification level (e.g., CONFIDENTIAL or
SECRET). When color is used, these indications should be displayed with a consistent color. The
classification indication should be clearly distinguishable from the function indicatorsin the same area. If
any classified information is contained in the ETM/IETM, the classification of the entire ETM/IETM isthat
of the highest classification level used, e.g., SECRET. Inan IETM, if agiven frameisunclassified, the
label UNCLASSIFIED should appear in the footer bar.

10. NOTES.

10.1 Intended use. Technical manuals prepared in accordance with the information and guidance contained
in this handbook are used to support operation and maintenance of various types of equipment and weapons
systems within the Department of the Navy.

10.2 Subject term (key word) listing. The following terms are to be used to identify the MIL-HDBK-3001
document during retrieval searches.

Document type definition
Graphics

Hazardous materials warnings
Icons

Illustrated parts breakdown (1PB)
[lustrations

Maintenance instructions
Principles of operation
Revisions

Security classification
Troubleshoating information
Work package
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A1-F18AC-130-100 003 00
1 May 1995
ORGANIZATIONAL MAINTENANCE
PRINCIPLES OF OPERATION
DESCRIPTION AND OPERATION
LANDING GEAR SYSTEM
Reference Material
COMPONENE LOCALON -......cueeereeuiereeseerieseneseeseseseesesesseseseseeseseseesesesseseseseesenesseseessesesssesenssseseneaes WP 003 01
Landing Gear Control Simplified SChematic .........oo v WP 004 00
Landing Gear Warning and Position Indicating Simplified Schematic .... WP 005 00
Landing Gear Controlled Relays Simplified SChematiC..........ccerreeneninenennrerere e WP 006 00
Landing Gear BIT Simplified SCheMELIC .......cocorererererererereriee e WP 007 00
Catapult System SImplified SChEMELIC .......c.cueueereeeieer e WP 011 02
Record of Applicable Technical Directives
TD Type/ TD Date Title and ECP/RAMEC No. Date Remarks
Number Inc.
F/A-18 AFC 40 1Feb84 Landing Gear System, Main 15 Jun 95
Landing Gear (MLG) Downlock
Actuator Final Restrictor Assembly;
Addition of (ECP MDA-F/A-18-
00142R2)
F/A-18 AFC 110 Relay Panel No. 2 Circuit 1 Jul 87
Configuration Change (ECP
RAMEC NORIS-10-87)
F/A-18 AFC 155 Main Landing Gear Retract/ 1Jul 92
Extension System Timing,
Improvement of (ECP MDA-
F/A-18-00375)
1-1 DESCRIPTION 3. Emergency extension
1-2 SYSTEM DESCRIPTION. Thelanding gear 4. Warning and position indicating

system is made up of components listed in figure 1, and

provides:
1. Normal retraction

2. Normal extension

5. Interfacerdays

6. Built-intest (BIT)

FIGURE 1. Example of an information-oriented work package.
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A1-F18AC-130-100

1-4  Normal retraction is hydraulically powered and
electricaly controlled through the pilot controlled LDG
GEAR control handle. Normal retraction pressure is
supplied by hydraulic system no. 2A pressure.

1-5 Normal Extension

1-6  Normal extensionis hydraulically powered and
electricaly controlled through the pilot controlled LDG
GEAR control handle. Normal extension pressureis
supplied by hydraulic system no. 2A pressure.

1-7 Emergency Extension

1-8  Emergency extension is primarily free fall aided by
stored energy in the ML G shock absorber and hydraulic
system no. 2B pressure. Hydraulic system no. 2B pressure
is supplied by the Auxiliary Power Unit (APU) and
emergency brake accumulators and serves to unlock the
landing gear uplock mechanisms and aid in landing gear
down lock. Emergency extension is controlled by the LDG
GEAR control or the EMER LDG GEAR control.

1-9 Warning and Position Indicating

1-10 Warning and position indicating is controlled by the
landing gear control unit (LGCU) and provides visua
(lights) and audio (warning tone) indications to the crew of
landing gear position and safety.

1-11 Interface Relays

1-12 Interfacerelay control is provided by the

LGCU which computes input data combinations and
provides outputs to control the state of the landing gear
system relays which in turn control various other aircraft
systems.

1-13 Built-In Test (BIT)

1-14 The BIT system electrically tests theinitiated
BIT provided by the LGCU. Periodic BIT runs
landing gear system through a periodic BIT and an

003 001-3

continuoudly from electrical power application to
removal and testsinternal LGCU circuitry. If afailureis
detected by the LGCU BIT circuitry on F/A-18A and
F/A-18B, the LGCU send applicable BIT fail signalsto
the maintenance status display and recording system. If
afailureisdetected by the LGCU BIT circuitry on F/A-
18 and F/A-18D, the LGCU sends applicable BIT fail
signalsto the flight incident recording and monitoring
system. Initiated BIT runs approximately 250
milliseconds and is activated 8.5 + 1.5 seconds after
power application to test internal LGCU circuitry.
Initiated BIT is also activated to test internal LGCU
circuitry:

1. 30.0 + 1.0 seconds after aircraft touchdown
with LGCU P/N 8-347-01 installed.

2. 60.0 +5.0 seconds after airdraft touchdown
with LCU P/N 8-347-03 installed.

1-15 COMPONENT DESCRIPTION

1-16 Emergency Landing Gear Manual
Control Valve Assembly

1-17 Theemergency landing gear manual control
valve assembly is atwo-position manualy activated
valve which controls hydraulic systems no. 2B pressure
(emergency) and no. 2A return to and from the landing
gear system.

1-18 Emerg Ldg Gear and Emerg Brk
Coupler Assembly

1-19 OnF/A-18B and F/A-18D, the emergency
landing gear and emergency brake coupler assembly
provides a means of connecting forward and aft cockpit
push-pull control assemblies to asingle output push pull
control to operate the emergency landing gear manual
control valve assembly.

FIGURE 1. Example of an information-oriented work package - continued.
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A1-F18AC-742-300 012 00

1 April 1995

ORGANIZATIONAL MAINTENANCE
SYSTEM MAINTENANCE WITH IPB
RADAR SET AN/APG-65 TRANSMITTER TO FLOOD ANTENNA

WAVEGUIDE ASSEMBLY (60W-A518)

Reference Material

Extension and stowage of Radar Set AN/APG-65 .........coerieerrcceeeereresrerere e WP 003 00
Electrical Equipment Rack MT-4955/APG-65 .........cccnueurimeenieeinieeniieenieeeseeeeseeessesessesesseeees WP 014 00

Avionic Cleaning and Corrosion Prevention/Control

NAVAIR 16-1-540

Line MainteNanCe PrOCEAUIES...........ccveueiteeeeeeete ettt st be s s ste s ssesse e sesresnenes A1-F1I8AC-LMM-000

Materials Required

Nomenclature Specification/Part Number HMWS Index Number

Epoxy Primer Coating MIL-P-2337 TY2 21

1-1 REMOVAL

1.

2.

3.

Make sure electrical power is off (A1-F18AC-LMM-000).
Extend radar set (WP 003 00).
On 16395 and up, perform EMI shields removal procedure (WP 014 00).

CAUTION

To avoid damage to equipment, make sure waveguide coupling latch mechanism is disengaged before
applying release pressure to the handle.

4.

5.

6.

7.

Unlatch waveguide coupling mating waveguide assembly (3, figure 1) to Radar Transmitter T-1377/APG-65.
While supporting waveguide assembly (3), loosen four bolts (2).
Remove waveguide assembly (3) from forward bulkhead.

Inspect waveguide assembly (3) for external corrosion and clean as required (NAVAIR 16-1-540). If internal
corrosion or evidence of arcing exists, replace waveguide assembly.

2-1  INSTALLATION

1.

2.

Make sure electrical power is off (A1-F18AC-LMM-000).
Make sure two seals (1 and 4, figure 1) are installed in waveguide flanges.

1

FIGURE 2. Example of atask-oriented maintenance with |PB work package.
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A1-F18AC-742-300 012 00

L

]

Epoxy Primer Coating, MIL-P-23377TY2 21
3. Apply asmal amount of primer on threads of bolts (2).
4. Position waveguide assembly (3) and tighten four bolts (2).

5. Latch waveguide coupling mating waveguide assembly (3) to Radar Transmitter T-1377/APG-65. Make sure scribe line
on latch is completely visible and parallél to top surface of clamp.

6. Perform waveguide pressure test (WP 018 00).

7.  Stow radar set (WP 003 00).

FLOOD ANTENNA
(WPO11 00)

WAVEGUIDE
COUPLING

RADAR TRANSMITTER
4 T-1377/APG-65
(WPOO7 00)

60W-A518

Figure 1. Transmitter and Antenna Waveguide Assembly.

2

FIGURE 2. Example of atask-oriented maintenance with |PB work package - continued.
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A1-F18AC-742-300

3-1 ILLUSTRATED PARTS BREAKDOWN

012 00

3-2  This illustrated parts breakdown has data required for identifying and ordering parts. The manual introduction
has more information on IPB data.

INDEX | PART NUMBER DESCRIPTION UNITS | USE | SM&R
NO. 1234567 PER ON CODE
ASSY | CODE
RADAR SET AN/APG-65 WAVEGUIDE....................
ASSEMBLIES
1 19-12-4322-1221 SHIELDING GASKET, ELECTRONIC.......... ....... 1 PAOZZ
(SEAL) (18565) (HUGHES SPEC
929236-1C) (NHPA 3542156,
3542156-1; SM & R CODE PAOZZ
2 AlC485-1 BOLT, INTERNAL WRENCHING........ooosrerrcceee 4 * PAOZZ
(06725) (HUGHES SPEC 965834-1)
(NHPA 3542156, 3542156-1; SM &R
CODE PAOZZ)
D791184-8-14 SEE ABOVE (97928) ...covoveseoeeeeeessessceeeeesessee 4 * PAOZZ
74886-12 SEE ABOVE (56878) ....vvvveeeeeeeeeressssscceeeresssse 4 * PAOZZ
M-20884 SEE ABOVE (20019) .....vovoseeeeeeeeseesceeeeesessee 4 * PAOZZ
FIT7076-1 SEE ABOVE (58998) ....ococccccoorrr. .4 * PAOZZ
M S35338-137 WASHER (USE WITH INDEX 2).... e 4 * PAOZZ
3 3542156-2 WAVEGUIDE ASSEMBLY TRANSMITTER..... 1 [ PAOZZ
TO FLOOD ANTENNA (82577) (60W-
A518) (NHPA 5100044; SM & R
CODE PAOOD)
3542156-1 S SN =10 .V =S 1 * PAOZZ
(NHPA 3578099-1, 5015456,
5015456-1, 5015656-2,
5015456-3, 5100044; SM & R CODE
PAOOD)
3542156 SN =10 .V S 1 * PAOZZ

-

FIGURE 2. Example of atask-oriented maintenance with IPB work package - continued.
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A1-F18AC-GAI-000 004 00

1 August 1995

ORGANIZATIONAL MAINTENANCE

AIRCRAFT ARRANGEMENT

Record of Applicable Technical Directives

TD Type/ TD Date Title and ECP/RAMEC No. Date Remarks
No. Inc.
F/A-18 AFC-49 20 FEB 90 Sedled Lead Acid Battery, Addition 1Feb 87

of (ECP MDA-F/A-18-00074)

FA-18 AFC-54 1 Aug 92 Video Recording System Incorporation 1Feb 87
(ECP MDA-F/A-18-00027)

1-1 GENERAL ARRANGEMENT
1. Radome
2. Forward fuselage
3. Center fuselage
4. Aftfusdage
5. Wings
1-2 RADOME. Theradome (figure 1) spansfrom Y coordinate 60.50to Y coordinate 128.50. It isafilament
wound fiberglass/epoxy shell mounted on an articulated hinge to alow easy accessto theradar set. It provides an electrically
transparent window for transmission and receiving of radar signals.

1-3 FORWARD FUSELAGE. The forward fuselage (figure 1) spansfrom Y coordinate 128.50to Y coordinate 383.00.
The forward fuselage includes the following:

1. Windshield
2. Canopy
3. Cockpit
4. Leading edge extension
5. Noselanding gear
1-4 Windshield
1-5 Thewindshield isthe aerodynamic fairing for the cockpit and allows forward visibility for the pilot. The one-piece

windshield is stretched acrylic attached to an aluminum frame. The frame is hinged to alow the windshield to rotate forward
for instrument panel servicing.

FIGURE 3. Example of an aircraft arrangement work package.
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1-6 Canopy

1-7 The one-piece clamshell canopy is stretched acrylic attached to an aluminum frame. The F/A-18B and F/A-

18D canopy is 54 inches longer and 125 pounds heavier than the F/A-18A and F/A-18C canopy. The canopy may be opened
and closed either manually or electrically operating the canopy actuator. When closed, the F/A-18A and F/A-18C canopy is
secured by three latches and a forward latch pin on each side. The F/A-18B and F/A-18D canopy is secured by four latches
and aforward latch pin on each side.

1-8 Cockpit

1-9 TheF/A-18A and F/A-18C (figures 2, 3 and 4) have a single place cockpit. The F/A-18B and F/A-19D (figure 5) have a
front and rear cockpit. These views are for familiarization purposes only.

1-10 Leading Edge Extension

1-11 Theleading edge extension (LEX) isahighly swept and cambered extension of the wing leading edge and provides
added lift at high angles of attack. The boarding ladder is mounted in the left LEX (figure 1).

-

1-13 CENTER FUSELAGE. The center fuselage (figure 1) spans from y coordinate 383.00 to Y coordinate 557.50.
The center fuselage includes the following:

1. Mainlanding gear
2. Air intake ducts
3. External stores stations
4. Fuselagefuel tanks
5. Airframe mounted accessory drive
1-14 MAIN LANDING GEAR
1-15 Themainlanding gear is alever design with an oleo shock absorber. Thelever design provides a stable platform for

aircraft carrier and shore based operations. The shock absorbs the energy from ground loads during landing and taxi
operations.

2-1 WALK AREAS

2-2 Maintenance personnel should walk only on designated areas shown. Protective shoe coverings should always be worn
when walking on aircraft is necessary. Protective covers should be placed on walk areas during periods of high volume traffic.
Portions of the flap and horizontal stabilator area may be used for walks, provided the applicable locks areinstalled. For
ground protective devices (A1-F18AC-PCM-000).

3-1 MINIMUM STRUCTURAL ACCESS DOORS

3-2 Someaccessdoorsarein anintegral part of the aircraft structure. Any time the aircraft is subject to stress, these doors
must beinstalled and/or closed. Proceduresin A1-F18AC-LMM-000 that apply these requirements, reference the A1-F18AC-
LMM-010.

2

FIGURE 3. Example of an aircraft arrangement work package - continued.
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Figure 1. Aircraft General Arrangement (Sheet 1).
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1 August 1995

ORGANIZATIONAL MAINTENANCE

AIRCRAFT ARRANGEMENT

Record of Applicable Technical Directives

TD Type/ TD Date Title and ECP/RAMEC No. Date Remarks
No. Inc.
F/A-18 AFC-27 1 Aug 90 Lead Edge Flap/Control Stick 1Feb 87

Changes, Incorporation of
(ECP MDA-F/A-0044)

FA-18 AFC-54 1 Aug 92 Incorporation of aVideo Recording 1Feb 87
Set (ECP MDA-F/A-18-00027)

1-1 SEAT, CANOPY, SURVIVAL EQUIPMENT, WINDSHIELD AND BOARDING LADDER

1-2 EJECTION SEAT AND CANOPY EMERGENCY ESCAPE SEQUENCING. On F/A-18A and F/A-18C,
seat gection and canopy jettison sequencing is started by pulling the gjection control handle on the front of the gjection
seat bucket, firing the gjection seat initiators. Ballistic gas pressure produced by the right seat initiator does the following:

1. Acutatesthe pin puller

2. Firesthegasto SMDC initiator which fires the | FF switch and the canopy jettison system by way of the one-
way transfer valve.

3. Firestheinertiared cartridge.

4. Firesthe 0.30-second delay initiator.

5. Baligtic gas pressure from either delay initiator operates the catapult primary cartridge which starts seat ejection.
1-3 On F/A-18B and F/A-18D, the emergency escape sequencing system provices for canopy jettison and gjection of
seatsin correct sequence. The selection of sequencing is made on the gjection selector in the rear cockpit. Thereare

three selections:

1.  Norma —When sequence isinitiated from the cockpit, both seats are gjected with the rear seat first. When
sequence is started from the rear cockpit, only the rear seat is gjected.

2. Solo—Selection is used when the rear cockpit is not occupied; only the cockpit or rear cockpit.

3. AftInitiated — Both seats are gjected with the rear seat first when started from cockpit or rear cockpit.
1-4 OnF/A-18C and F/A-18D aircraft, the g ection seat(s) are equipped with a SAFE/ARM indicator switch which
indicates the gjection seat(s) not being armed under certain conditions. On F/A-18D the rear cockpit is equipped with a
seat caution mode switch which overrides the rear cockpit SAFE/ARM indicator switch for solo flight.

1-5 Internal Canopy Jettison

1-6 Canopy jettison is started with the internal canopy jettison lever. On F/A-18A and F/A-18C, theinterna canopy
jettison lever is mounted inboard and below the canopy sill found in the left side of the cockpit. The lever is operated

1

FIGURE 4. Example of an aircraft systems description work package.
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by pushing down on the safety button and rotating lever aft. Aft rotation of the lever fires the canopy jettison initiator
which in turn jettisons the canopy.

1-7 OnF/A-18B and F/A-18D, canopy jettison is started with either theinternal canopy jettison lever or the rear internal
canopy jettison lever.

1-8 Cockpit internal canopy jettison:
1. SameasF/A-18A and F/A-18C.
2. Rear cockpit canopy jettison islocated in the center of the left console.

1-9 Thelever isoperated by pushing in on safety button and pulling up. Pulling up on rear internal canopy jettison lever
fires the rear canopy jettison initiator which in turn jettisons the canopy.

1-10 External Canopy Jettison — 161353 THRU 162477. Ground emergency jettison of the canopy is started
by external canopy jettison handles which are in back of doors 5L and 5R. Each handle is attached to approximately
eight feet of cable. The cables are joined to acommon cable that connects to the internal canopy jettison lever. When
either handle is pulled and the cable extended as far as possible, the canopy jettison initiator fireswhich in turn jettisons
the canopy.

1-11 EJECTION SEAT SYSTEM. On 161353 thru 164068, the SJU-5/A ejection seat isfitted to the F/A-18A,
F/A-18C and in the rear cockpit of the F/A-18B and F/A-18D aircraft. The SJU-6/A g ection seat isfitted to the cockpit
of the F/A-18B and F/A-18D.

1-12 On 164196 and up, the SIU-17(V) /A gection seat isfitted to the F/A-18C and the rear cockpit of the F/A-18D
arcraft. The SJU-17(V)2/A eection seat isfitted to the cockpit of the F/A-18D.

1-13 The gjection seat provides support for the crewmember during normal flight conditions and a method of escape
from the aircraft during emergency conditions. The gection seet is automatic, cartridge operated and rocket assisted.

-

2-1 LANDING GEAR AND RELATED SYSTEMS

2-2 LANDING GEAR. Thelanding gear is electricaly controlled and hydraulically operated. Before the gear can be
raised normally, weight must be off the wheels and the launch bar must be retraced. The main gear is retracted aft and
inboard into the fuselage and the nose gear is retracted forward. When the geer is extended, al gear doors remain open.

2-3 LDG Gear Control Handle

2-4 Thelanding gesr is controlled by atwo-position, wheel-shaped LDG GEAR control handle, located above LH
vertical console control panel. Moving the LDG GEAR control handle up (with hydraulic and electrical power applied)
raisesthe gear. Moving the LDG GEAR control handle down lowers the gear. On the ground (weight on wheels),
movement of the LDG GEAR control handle from DN to UP is prevented by a solenoid in the LDG GEAR control
panel. However, adown lock override button next to the LDG GEAR control handle makesit possible to override the
weight on the wheels switch and retract the ML G, if afailure has occurred in the lock down solenoid circuit. In this case,
the override button allows the LDG GEAR control handle to be raised. During maintenance with electrical power
applied, the LDG GEAR control handle can be raised without pressing the override button with aircraft on jacks (weight
off wheels) and proximity switch control not connected.

FIGURE 4. Example of an aircraft systems description work package - continued.
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1 August 1995

ORGANIZATIONAL MAINTENANCE

DANGER AREAS AND PRECAUTIONARY MEASURES

Record of Applicable Technical Directives

TD Type/ TD Date Title and ECP/RAMEC No. Date Remarks
No. Inc.
F/A-18 AFC-126 10ct 94 Addition of (DFIRS) 1 Dec 92
Deployable Flight Incident
Record Set (ECP 321R1C1)
ACC 446 REV A 9Jan 85 Parachute Harness Sensing 1 Dec 86

Release Unit; Installation
of (ECP CHINA LAKE-93)

1-1 FLAMMABLE LIQUIDS, COMPRESSED GASES AND EXPLOSIVE DEVICES

1-2 Areasincluding reservoirs of flammable liquids, gases under pressure, and explosive devices are shown in figure 1.
Rescue and maintenance personnel should be aware of the hazards related to these areas.

2-1 CANOPY, SEAT AND DFIRS EXPLOSIVE DEVICES

2-2 Many explosive devices (figure 2) are located in and around the crew station. The gjection seat(s) have rocket
motors, initiators, and controls that require special handling during ground operations. The canopy has rocket motors,
initiators, thrusters, and controls that also require special handling. Safety procedures are covered in A1-F18AC-PCM-
000.

2-3 On 164725 and up; also 164627 thru 164724 after F/A-18 AFC 126, the DFIRS impact initiator, underwater
initiator and the severable door (63L) are explosive devices. They do not require special handling during ground
operations.

3-1 AIRFRAME AND EXTERNAL STORES

3-2 Externa fuel tanks, vertical gection racks, missile launchers and conventiona/nuclear weapons (figure 3), loaded
on wing or fuselage centerline pylons, may be g ected by explosive cartridges. The area near these devices must be
considered hazardous for maintenance personnel when aircraft electrical power ison.

3-3 Missile exhaust area and path of trajectory are hazardous for personnel. An inadvertently fired missile can cause
death or injury from either end.

3-4 TheM61A1 or M61A2 gun projectile trajectory path is hazardous to personnel. Gun fire can cause death or injury.
3-5 Aircraft carrying munitions must be loaded, unloaded, and parked in designated explosives parking areas.
4-1 ENGINE

4-2 Danger areas resulting from engine operation are related to exhaust velocity and temperature, air intake, and noise.

FIGURE 5. Example of adanger areas and precautionary measures work package.
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4-3  AIR INTAKE AND EXHAUST. During ground operation of the engines, the forward and aft ends
of the aircraft are danger areas (figure 4). Inrushing air can pull a person into or against the intake ducts. Engine exhaust air
can cause death or serious burns. The areaimmediately aft of the tail pipesis hazardous for 15 minutes after engine shutdown.

4-4  ENGINE NOISE HAZARD. Thenoiselevel of operating jet engines can cause hearing loss. Figure 5 shows
relative noise levels at various distances from aircraft. Ear protectors must be worn when working near operating engines.

5-1 RADAR ANTENNA

5-2  When the radome is open and the radar system is operating (figure 6), personnel should be aware that the radar
antenna can make sudden position changes and should stay 3 feet away from the antenna.

6-1 RADIATION

6-2  Radar operations are the main source of radiation injury to personnel. All radio, countermeasures set, and radar
transmitters (figure 6) are sources of rf energy. Radiation hazards are listed below.

1. Long exposureto rf energy at close range will cause personnel injury. High rf energy areas should be
posted with warning signs.

2. Accidentd firing of electroexplosive devices (EED) can result from rf energy radiated through an opening
in the EED, or conducted through the firing leads.

3. Radiation may cause photoflash bulbs to go off, resulting in injury to personnel.

4. Radiation may cause sparking between metal surfaces such as afuel hose nozzle and aircraft structure.
The sparks may ignite fuel vapor.

6-3 PRECAUTIONARY MEASURES. Personne should not work in radiation fields of operating radar antennas.
6-4  All transmitting equipment should be turned off before bringing EED into the area.

6-5  Transmitters should not be operated within 500 feet of uninstalled EED.

7-1  AUXILIARY POWER UNIT (APU)

7-2  AIR INTAKE AND EXHAUST. Danger areas resulting from APU operations are shown in figure 7. The
APU intake duct isin door 52. The APU exhaust duct isin door 66.

7-3  NOISE HAZARD. Noiselevels near APU intake and exhaust ports during operation may cause hearing loss.
Ear protection must be worn when working near an operating APU.

FIGURE 5. Example of adanger areas and precautionary measures work package - continued.
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Figure 1. Flammable Liquids, Compressed Gases and Explosive Devices (Sheet 1).
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FIGURE 5. Example of adanger areas and precautionary measures work package - continued.
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ORGANIZATIONAL MAINTENANCE

DESCRIPTION

ADF SYSTEM

EFFECTIVITY: 161353 THRU 163782; ALSO 163985 THRU 164912 BEFORE F/A-18 AFC 185

This WP supersedes WP 011 01, dated 1 September 1993.

Reference Material

ADF SyStemM LOCALON .......cueiereeuierieienerieesesee e sees

ADF System Operation — Simplified Schematic
1-1 DESCRIPTION

1-2 The description of the adf system isdivided aslisted
below:

a  System Description
b.  System Component
c. Related Systems

d.

System Controls and Indicators
2-1 SYSTEM DESCRIPTION

2-2 TheDirection Finder Set OA-8690()/ARD controls
and indicators make up the automatic direction finder (adf)
system. The adf system provides bearing to astation. The
station is selected on vhf/uhf receiver-transmitter. The adf
system sends bearing information to the mission computer
system. The mission computer system uses adf
information to position an adf bearing symbol on the HIS
display. The bearing symbol position on the HIS display
shows the bearing of the selected station in relation to
aircraft position. Thelocation of al system componentsis
showninfigure 1.

3-1 SYSTEM COMPONENT
3-2 DIRECTION FINDER SET OA-8697()/ARD.
3-3 Thedirection finder operatesin the 100 to 400 MHz

frequency range. It hastwo sections. The antenna section
receives and modulates rf signals. The audio processing

........................................ WP 012 00

WP 013 00

section resolves the bearing of the adf audio received
from vhf/uhf receiver-transmitter.

4-1 RELATED SYSTEMS

4-2 Related systems which interface with the adf
system are;

1.  VHF/UHF communication system
2. Mission computer systems

4-3 VHF/UHF COMMUNICATION SYSTEM.
VHF/UHF receiver-transmitter receives the rf from the
adf system. The detected adf audio is returned to the adf
system to determine adf bearing. The antenna selector is
an rf switching unit that connects the adf system to
either one of the vhf/uhf receiver-transmitters. The
antenna sel ector automatically switches the vhf/uhf
receiver-transmitter to the comm system antennas when
keyed for transmission.

4-4 MISSION COMPUTER SYSTEM. The
mission computer system uses adf information to
position the adf bearing symbol onthe HIS display. The
HIS display shows bearing of the selected station in
relation to aircraft position.

5-1 SYSTEM CONTROLS AND INDICATORS

5-2 Operating controls and indicators are described in
table 1. Cockpit displays are shown in table 2.

FIGURE 6. Example of an aircraft system, subsystem, and component description work package.
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Table 1. System Controls and Indicators

CONTROL/INDICATOR

FUNCTION

1.  Electronic Equipment Control.
a  ADF switch

1

OFF

1. Connectsdirection finder to vhf/uhf receiver-transmitter no. 1.

2. When squelch is selected on electronic equipment control (equip-
ment control) for vhf/uhf receiver-transmitter no. 1, automatically

disables squelch.

3.  Enables bandwidth control circuit in vhf/uhf receiver-transmitter

no. 1.

4.  Turnson power to direction finder when GND PWR control
panel assembly 2 switch isset to B ON.

1. Connectsdirection finder to vhf/uhf receiver-transmitter no. 2.

2. When squelch is selected on equipment control for vhf/uhf
receiver-transmitter no. 2, automatically disables squelch.

3.  Enables bandwidth control circuit in vhf/uhf receiver-transmitter

no. 2

4.  Turnson power to direction finder when GND PWR control
panel assembly 2 switch is set to B ON.

Turns off power to direction finder.

NOTE

On F/A-18B 161354 thru 161360, COMM 1 or COMM 2 VOL controls on
the equipment control and rear equipment control must be turned on in order
for vhf/uhf receiver-transmitter equipment control comm option displaysto

appear.

b. COMM 1VOL control

c. COMM 2VOL control

d. COMM 1 channel selector

e. COMM 2 channel selector

Controls adf audio volume when direction finder interfaces vhf/uhf
receiver-transmitter no. 1.

Controls adf audio volume when direction finder interfaces vhf/uhf
receiver-transmitter no. 2.

Selects channd of station to which adf bearing is required when direc-
tion finder interfaces vhf/uhf receiver-transmitter no. 1.

Selects channd of station to which adf bearing is required when direc-
tion finder interfaces vhf/uhf receiver-transmitter no. 2.

2

FIGURE 6. Example of an aircraft system, subsystem, and component description work package -

continued.
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Figure 1. ADF System Locator (Sheet 1).
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FIGURE 6. Example of an aircraft system, subsystem, and component description work package -
continued.
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INDEX
NO. NOMENCLATURE REF DES
1 GND PWR CONTROL PANEL ASSEMBLY 1A-HO004
2 ELECTRIC EQUIPMENT CONTROL 79A-J006
3 LEFT DIGITAL DISPLAY INDICATOR 80A-HO01
4 RIGHT DIGITAL DISPLAY INDICATOR 80A-J002
6 INTERCOMMUNICATION AMPLIFIER-CONTROL 76A-HO09
7 COMM RECEPTACLE 76J-HO16
8 RIGHT THROTTLE GRIP 52A-H048

Figure 1. ADF System Locator (Sheet 2).

FIGURE 6. Example of an aircraft system, subsystem, and component description work package -

continued.
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INTERMEDIATE MAINTENANCE

DESCRIPTION AND PRINCIPLES OF OPERATION

REFERENCE POWER SUPPLIES A2B4, A2B5

PART NUMBER 59822-40850-20

Reference Material

BIT 488-B Digitd Programming Card

INSrUCtiON ManUal ........couveveeeeeetecreceeececteee et

|EEE-488 Standard Digital Interface for

Programmable INSIrUCLiON ........c.cueueuereeceeeeesere e

Model BOP 20-10M Bipolar Power Supply

INSrUCtiON ManUal ........couveveeeeeeeiecteeeeececte et

1-1 INTRODUCTION

1-2 Thiswork package provides information necessary
for proper maintenance of Reference Power Supplies
A2B4 and A2B5. Thisinformation includes a description
and principles of operation.

2-1 DESCRIPTION

2-2 Reference Power Supplies A2B4 and A2B5 are both
located in Equipment Cabinet A2B. Reference Power
Supply A2B4 provides the reference A high and low
voltages, and Reference Power Supply A2B5 providesthe
reference B high and low voltages.

2-3 Each reference power supply consists of two
identical bipolar operational (BOP) power supplies
equipped with auxiliary digital programming cards and
two identical switching power supplies mounted on a
pand assemhbly.

2-4 Two BOP power supplies (PS1 and PS2) within each
assembly provide the voltages that are used by the stimulus
circuits within the Digital Test Station (DTS) to drive the
unit under test (UUT). The BOP power supplies are
programmable to provide a reference voltage between —20
and +20 vdc with a maximum voltage difference of 20
vdc.

2-5 Two switching power supplies (PS3 and PS4) within
each reference power supply are used to provide a 5-volt
signal in addition to the reference voltages produced by
BOP power supplies PS1 and PS2.

....................................... NAVAIR 16-45-6126-16

....................................... |IEEE-STD-488-1978

....................................... NAVAIR 16-45-6162-15

2-6 Resistors R1 through R6 providelocal sensing in
the event that remote sensing islost.

3-1 PRINCIPLES OF OPERATION

3-2 BIPOLAR OPERATIONAL POWER
SUPPLIES. Figure 1isaschematic diagram of
Reference Power Supplies A2B4 and A2B5, and figure
2 isablock diagram of BOP power supplies PS1 and
PS2 that are located within each assembly. Each BOP
power supply consists of six internal power supplies:
the —20 to +20 vdc programmable main dc power
supply, +15-volt power supply, +15-volt power supply,
+10-volt reference power supply, +12-volt power
supply, and adriver collector power supply.

3-3 AC power is supplied to the BOP power supplies
through a three-conductor line cord connected to input
power connector P201. The center contact of this
connector is connected to the BOP power supply
chassisto provide a safety ground. AC power applied
to the BOP power supplies energizes the primary
windings of the main and auxiliary transformers, which
then produce dc source voltage on the secondary
windings of the main auxiliary transformers.

3-4 Thedua dc source voltages for the main dc
power supply are obtained from the center-tapped
secondary windings of the main transformer. They are
then bridge-rectified and smoothed by capacitor filters
before being applied to two groups of series/parallel
connected NPN/PNP power transistors at the output
power stage and made available at terminal block
TB201 on the rear of the supply chassis.

1

FIGURE 7. Example of a combination description and principles of operation work package.
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The output power isdriven by PNP/NPN power

transistors with their base series resistors mounted onto a

common heat sink. The secondary windings on the
auxiliary transformer produce the dual dc voltages for
the driver collector power supply. Thedriver collector
power supply bridge-rectifies and filters the dc source
voltages for the power transistor collectors.

3-5 BOP power supply PS1 and PS2 output power is
interfaced to the DTS through connector J2; the sense
lines for these power suppliesinterface through
connector J5.

3-6 The BOP power supply front panel light emitting
diode (LED) indicators and the digital integrated circuits
for the voltage/current limiting circuitry are powered by
the +15-volt supply. Thisisasingle positive dc source
originating from the secondary windings of the auxiliary
transformer. The dc sourceis bridge-rectified and
filtered through a capacitor to remove noise. The
filtered voltage is then stabilized by a voltage regulator
and filter capacitor before being applied to the digital
components.

3-7 Thelinear integrated circuits within the BOP
power supplies are powered by the +15-volt power
supply, which isadua dc source originating from

003 00

the secondary windings of the auxiliary transformer.
The dc sourceis bridge-rectified and filtered through
capacitorsto remove noise. Thefiltered voltages are
then stabilized by a voltage regulator and filter
capacitor before being applied to the linear
components.

4-1 SWITCHING POWER SUPPLY. AC power
is applied to the switching power supply (figure 3) via
wires connected to ac input power connector J1. AC
power is applied to a bridge rectifier viatwo
suppression chokes. After the power isrectified and
filtered, it is applied to aregulator, which is part of a
pulse width modulation circuit that transmits on and
off pulsesto atransformer. These pulses energize the
transformer, which, in turn, supplies power through
severd filtersto afilter choke and two diodes (a series
diode and a flyback diode) at the output. During the on
time, power is supplied to the outputs through the
series diode while thefilter choke stores up energy.
During the off time, the series diode turns off and the
flyback diode conducts to supply power to the output
from the filter choke.

4-2 Output power from power supplies PS3 and PS4
isinterfaced to the DTS through connectors J3 and J4.
The sense lines for these power suppliesinterface
through connector J5

FIGURE 7. Example of a combination description and principles of operation work package - continued.
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INTERMEDIATE MAINTENANCE

GENERAL INFORMATION

OIL SYSTEM AND COMPONENTS DESCRIPTION

This WP supersedes WP 004 00, dated 1 March 1991.

1-1 INTRODUCTION

1-2 Thiswork package (WP) contains a general
description of the oil system components.

2-1 OIL SYSTEM

2-2 Theengineoil system is self-contained and requires no
external aircraft connections or inputs. The oil system

consists of the following components:

Pressured Oil Tank

10-Micron Nominal Filter

Oil Cooler (fuel/oil heat exchanger)

Lube and Scavenge Oil Pump

Three Main Sumps

Accessory Gearbox Sump

Magnetic Chip Detectors and Scavenge Screens
(for each main sump and for the scavenge
System)

Connecting Hoses and Tubing

9. LubeQil Pressure Transmitter

NouoprwhE

©

2-3 Oil iscirculated from the supply side of the pump
through the accessory gearbox and oil cooler to atee.

2-4 Flow from one side of the tee goes to the C-sump
where it lubricates the No. 4 and No. 5 bearings. From the
C-sump, part of the oil goes back to the gearbox sump by
gravity and then returns to the tank. The balance of the oil
from the C-sump returns to the tank through the scavenge
side of the pump.

2-5 Flow from the other side of the tee goes to the A-sump,
B-sump, and gearbox. The ail in the A-sump lubricates the
No. 1 bearing and returns to the tank through the scavenge
side of the pump.

2-6 Theail in the B-sump lubricates the No. 2 and No. 3
bearings and returns to the gearbox sump whereit is
combined with oil from the C-sump and is scavenged by the
pump and returned to the tank. The oil in the gearbox

1

lubricates all the gearbox bearings, gear teeth, and all
splined couplings at the gearbox pads.

2-7 Theail tank is vented to the B-sump. The C-sump
is vented to the B-sump between the high-pressure
turbine shaft and fan drive shaft. The B-sump is vented
overboard and the A-sump is not vented.

2-8 Theail system contains a pressure transmitter for
monitoring the pressure differential between the filter
inlet and the B-sump. Resulting pressure is transmitted
to the cockpit for monitoring.

3-1 OIL TANK

3-2 Theail tank (figure 1) is an elongated spherical
enclosure containing afill tube, avortex separator, and
apick-up chamber.

3-3 It aso contains ports for system oil supply and
scavenge return from the lube and scavenge oil pump,
avent connection to the B-sump, an oil level sight gage
indicator, an ail level switch, an oil sampling valve, and a
drain with magnetic chip detector plug.

3-4 Excessiveair isremoved by a deaerator inside the
tank as scavenged oil isreturned to the tank.

3-5 Deaerated oil enters an inner chamber of the tank
which is connected to the inlet of the oil pump. The
inner chamber is maintained full of oil by the scavenged
oil plusrequired additional oil from the tank surrounding
the inner chamber. The additional oil, if required, enters
the inner chamber by scavenge oil driven eductors.

4-1 OIL FILTER

4-2 Theoil system has a disposable 10-micron
(nominal) filter. Thefilter assembly, a part of the lube
and scavenge oil pump, has a pressure relief bypass
valve which operates when pressure across the filter
reaches 41-49 psid. Thefilter is designed to prevent
discharge of filter contaminant through the bypass valve.

FIGURE 8. Example of an engine system description work package.
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4-3 Thefilter housing has an automatic shutoff to
prevent oil drainage when the bowl isremoved. Thefilter
housing is equipped with a differential pressure activated
pop-out device.

4-4  Thedevice provides visua warning of impending
bypass with an extended red indicator when the pressure
differentia across the filter element reaches 22-35 psid.
However, when engine ail is below 100°F (37.8°C), a
lockout function preventsindicator pop-out. Once
activated, the red indicator remains extended until
manually reset with filter bow! inverted.

5-1 OIL COOLER

5-2  Theail cooler (figure 2) located on the outer
bypass duct, consists of an aluminum shell and a cross-
counterflow fuel-to-oil heat exchanger.

5-3 Thecooler isafull-flow type with no provisions
for temperature regulation. Engine fuel iswarmed asit
passes through the tubes, cooling the lubricating oil
which flows around the tubes.

5-4 Thevariable exhaust nozzle (VEN) ail cooker is
an integral part mechanically, although Iubrication and
VEN oil are separated functionally.

004 00

Fuel flowsin series, first through the lube oil cooler,
and then through the VEN oil cooler.

6-1 LUBE AND SCAVENGE OIL PUMP

6-2 Thelube and scavenge oil pump (figure 3) isa
multi-element vane pump. The pump has one pressure
element and five scavenge elements.

6-3 The pressure element supplies oil under pressure
to the ail pressure transmitter and to the oil nozzlesin
the A-, B-, and C-sumps to lubricate the bearings. It
also supplies ail to the gearbox to lubricate the gear
train. The pump has a scavenge element for each
sump and two scavenge elements for the gearbox sump
area.

6-4 The pump aso providesfiltered il to lubricate
the drive spline located between the pump and the
VEN power unit.

6-5 The pump is mounted on the forward left-hand
pad of the accessory gearbox, and provides
amounting pad and drive for the VEN power unit.

6-6 A 10-micron nominal filter is contained in the
pump, asisarelief valve set to crack at 200-240 psid
and be fully open at 285 psid.

FIGURE 8. Example of an engine system description work package - continued.
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OIL LEVEL SIGHT GAGE INDICATOR

FA-Q-6-0611-2

Figure 2. Oil Tank Description.
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FIGURE 8. Example of an engine system description work package - continued.
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ORGANIZATIONAL MAINTENANCE

PRINCIPLES OF OPERATION

EFFECTIVITY: 161353 THRU 163782; ALSO 163985 THRU 164912 BEFORE F/A-18 AFC 185

This WP supersedes WP 011 01, dated 1 September 1993.

Reference Material

ADF SyStemM LOCAION ......ccrueueeereeereeieesesieesesieeses e sesieeseseenens
ADF System Operation — Simplified Schematic..........c.cccoveenene

1-1 OPERATION

1-2 The operation of the adf system is divided as listed
below:

1. Sequence of Operation
2. Functiona Operation
2-1 SEQUENCE OF OPERATION

To start adf operation, apply aircraft electrical power. See
table 1, GND PWR control panel assembly. On electronic
equipment control (equipment control), set ADF switch 1
or 2 depending on which vhf/uhf recelver-transmitter is
desired for adf operation. When adf 1 or 2 is selected,
squelch isautomatically deselected. Set the COMM 1 or
COMM 2 VVOL control to midposition and set the COMM
1 or COMM 2 channel selector to a channel for adf
bearing. New adf frequencies can be entered using the
equipment control. Refer to vhf/uhf communication
system, sequence of operation, WP 003 00. On F/A-18B
161354 thru 161360, the COMM 1 or COMM 2 VOL
controls on the equipment control and rear equipment
control must be turned on for vhf/uhf receiver-transmitter
equipment control comm option displays. To display the
adf bearing marker (figure 1), turn on the Multipurpose
Color Display |P-1535/A or Horizontal Indicator |P-
1350/A. The adf bearing marker appears on the HSI
display when the direction finder receives asignal.

3-1 FUNCTIONAL OPERATION

For simplified schematic, refer to figure 1. The adf system
functional operation is divided into six functions:

1. Power
2. System Activation

3. ADF RF Signal Reception

........................................ WP 012 00
........................................ WP 013 00

4. Audio Signd Processing
5. Bearing Processing
6. Bearing Hold Processing

3-2 POWER. A synchro reference voltage (26vac,
C) from no. 2 circuit breaker panel assembly is sent to
the direction finder and to the control-converter. On
161353 thru 161359, the direction finder also receives
28vdc from no. 2 circuit breaker panel assembly. On
161360 and up, the direction finder also receives 28vdc
from no. 4 circuit breaker panel assembly. Thisvoltage
isrouted through the contacts of ground power relay no.
5, 1K-F057, to the direction finder. When 26vac, phase
C and 28vdc voltage exist, the direction finder is ready
for activation.

3-3 SYSTEM ACTIVATION. Theadf systemis
activated by the adf on signal (ground). The ground is
provided by setting the ADF switchto 1 or 2 on
equipment control. Setting the ADF switchto 1 or 2
enables the 28vdc to the direction finder power supply
and enables bandwidth control circuitsin the vhf/uhf
receiver-transmitter. It also provides adf sdlect signasto
the mission computer system and antenna selector and
disables the squel ch on the selected vhf/uhf receiver-
transmitter.

3-4  Theadf select signal to the antenna selector
connects the direction finder to vhf/uhf receiver-
transmitter no. 1 when adf switchisset to 1. Setting the
adf switch to 2 connects the direction finder to vhf/uhf
receiver-transmitter no. 2. The mission computer
system uses the adf select signal to compute the adf
bearing marker on the HSI display.

3-5 ADF RF SIGNAL RECEPTION. ADF system
activation enables reception of rf signals by the adf antenna
section of the direction finder. The rf is modulated at the
rotation frequency of the antenna and sent to the antenna
selector. From the antenna selector the rf is routed to the

1

FIGURE 9. Example of an aircraft weapon system principles of operation work package.
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vhf/uhf receiver-transmitter. The vhf/uhf receiver-
transmitter, tuned to a station, detects the modulated rf and
sends unattenuated audio and adf audio to the
intercommunication amplifier-control.

3-6 AUDIO SIGNAL PROCESSING. The
intercommunication amplifier-control processes the audio
received from the vhf/uhf receiver-transmitter. The
unattenuated audio is routed to the headsets (pilot,
instructor, or ground crew) for an audio indication of adf
signal reception. The adf audio is amplified and routed to
the direction finder for resolving bearing information
contained in the signal.

3-7 BEARING PROCESSING. Bearing information
inthe adf audio is resolved by the direction finder. The
resolved adf bearing signd (bearing X, Y and Z) is sent to
the control-converter for processing. The control-converter
tests adf bearing validity and provides adf valid and adf
bearing signalsto the digita data computer no. 1

01101

3-8 Thedigital computer receives the adf information
from the control-converter and does the computation
required to put the adf bearing marker on the HSI
display. The adf bearing marker (figure 1) position on
the display shows the bearing of the adf signal sourcein
relation to the aircraft position.

3-9 BEARING HOLD PROCESSING. If during
adf operation the pilot or instructor keys either vhf/uhf
receiver-transmitter, a bearing hold signal is produced by
the amplifier-control. The bearing hold signal is sent to
the digital computer through the control-converter. The
bearing hold signal is used by the digital computer and
the control-converter to hold the previous (before
keying) adf bearing symbol position on the HSI display.
Unkeying of the vhf/uhf receiver-transmitter causes adf
operation to revert to normal bearing processing.

FIGURE 9. Example of an aircraft weapon system principles of operation work package - continued.
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Figure 1. ADF System Simplified Schematic (Sheet 1)

FIGURE 9. Example of an aircraft weapon system principles of operation work package - continued.
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INTERMEDIATE MAINTENANCE

DIGITAL TEST STATION PRINCIPLES OF OPERATION

PART NUMBER 63603-43200-10

Reference Material

Digital Test Station Operation

INSITUCKIONS......veeeceecteceecete ettt e e aeerenes

Digital Test Station Testing and

Troubleshooting Procedures............cocciennenenenenenesneseseeeeeees

Programming manual, DETOL, AN/USM-449 (V)
and AN/USM-449A (V) Automatic Test System

(ATS), VOIUME L.t

1-1 INTRODUCTION

1-2 Thiswork package contains the principles of
operation for the Digital Test Station of the AN/USM-
449A (V) 2 Automatic Test System (ATS). Equipment
Cabinets A2A and A2B house the Digital Test Station
(DTS). Theinformation provided in thiswork package
includes an overview and description of the Digital Test
Station, basic DTS channel theory, adescription of DTS
hardware and software interactions, DTS built-in test, and
block diagram descriptions of each DTS function.

2-1 SYSTEM OVERVIEW

2-2 TheDTSisadigita stimulusand measurement
device used to test digital units under test (UUTS). The
DTS, housed in Equipment Cabinets A2A and A2B,
contains 240 measurement or stimulus channelsin non-
expanded subsystem. The DTSis expandable to 480
channels by the addition of a second subsystem (B).
NAVAIR 16-30USM449-7-3 contains a cable diagram
that illustrates the cable assemblies comprising the DTS.
The DTSis capable of automatic and manual testing of
UUTswhen interfaced to Rear Bay Assembly A2B2A1.
Thisinterfaceis accomplished by connecting a patchcard
to a separate adapter by a series of cables. The UUT may
contain shop replaceable assemblies (SRAS) or weapons
replaceable assemblies (WRAS), which contain printed
circuit assemblies, discrete logic circuits, or integrated
circuits. The UUT test adapter design may be interface
wiring or the UUT itself.

2-3 The DTSUUT interface consists of four fundamental
building block elements. These building blocks are
described in WP 011 00 and consist of UUT power
supplies, output (data and clock stimulus), and input

................................... WP 011 00

................................... WP 015 00

................................... NAVAIR 16-30USM449-3-1

(measurement). The complexity of each of these
fundamental building blocks varies with the user’ stesting
requirements. One user requirement is that the power
supply, clock, input, and output building blocks are
manually controllable by the user. This, however, makes
the basic DTs cumbersome, slow, and unmanageable in
testing UUTs due to the variety of devices and
specifications of UUTs. A more effective techniquein
testing utilizes a user-defined device that automatically
controlsthe DTS as afunction of the type of device being
tested. This user-defined device is more commonly called
aUUT test program. Thetest programisusualy part of a
test program set (TPS), which contains atest program
instruction booklet, interface device, and afloppy disk of
the test program.

2-4 The UUT test program is generally writtenin
Abbreviated Test Language for All Systems (ATLAS) or
Directly Executable Test Oriented Language (DETOL)
by a programmer, compiled by a programmer, and
executed by the operator. Each type of UUT has atest
program that tests the UUT to specifications determined
by the programmer rather than by an operator. The
operator may then test the UUTs by utilizing the
associated UUT test programs stored on the system
computer hard disk drive. Thelevel of complexity in the
DTS increases with the addition of a system computer
capable of generating, storing, and executing UUT
programs. The system computer contains a software
package (i.e., executive program) that enables
communications with peripherals, interprets UUT
program instructions, and communicates with the DTS
during execution of UUT test program instructions. In
addition, the level of hardware complexity within the
DTS must increase to accommodate computer transfers
to each programmable device.

FIGURE 10. Example of a support eguipment principles of operation work package.
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2-5 The DTS utilizes System Computer A1IM6, which
is part of the overall AN-USM-449A (V) ATS. The
DTS communicates with the system computer viaan
|EEE-488 busthat is part of the input/output (1/0)
function of the DTS. The elements of the basic DTS
(i.e., power supplies, output, and input) are now
automatically controlled over arange limited only by the
internal hardware of the DTS, The UUT test
requirements determine the quantity and complexity of
the remaining hardwarein the DTS. The following
paragraphs summarize these requirements by providing
adescription of DTS capabilities required in testing
UUTs. A summary of DTS capabilitiesis contained in
Work Package 011 00. A description of the DTS built-
intest (BIT) is contained in WP 015 00, and amore
detailed description is contained in NAVAIR 16-45-
6162-20.

2-6 POWER SUPPLIES. The DTS containsthree
UUT power supplies: onethat provides afixed 5-vdc
supply and two that supply from 0 to 36 vdc for
application to the UUT. These voltages are present on
the center row (voltage pins) of the rear bay assembly.
The four voltage pins labeled D20 (Power Supply
Module A2A1PS1) are the voltage and sense lines for
the fixed 5-vdc supply; the four voltage pinslabeled D18
(Power Supply Module A2A2PS2) are for the
programmable power supplies. The programmable
power supplies are programmable from 0 to 36 vdc with
a10-hit digital word at aresolution of 0.1 vdc per hit.

013 00

3-1 CHANNEL THEORY

3-2 STIMULUS AND MEASUREMENT
CHANNELS. The DTS has 240 input/output
channels, each of which can be either a stimulus and/or
measurement path. Function selection isthe
responsibility of the programmer. After the channels
have been designated as either stimulus or measurement,
the programmer assembles atest pattern for each
channel. Theresulting bit patterns of each channel are
combined to form a set of test patterns called test
vectors, which are used to stimulate and measure
adigital UUT. Thetest vector has three main divisions:
the stimulus pattern, the expected response pattern, and
the mask pattern. These three patterns must be
constructed in relation to one another on a vector-by-
vector basis. For example, if a programmer is checking
asimple two-input AND gate, the test vectors and
channel designation may be shown on figure 3.

3-3 Onfigure 1, the mask pattern is not required
because each set of stimuli resultsin only one possible
UUT response unlessthe UUT ismalfunctioning. The
mask pattern is utilized in applications where several
UUT outputs exist, the state of which isinsignificant to
certain sets of input stimulus vectors. When only one
UUT response exists, the programmer applies a stimulus
of logic 0 to channel 0 and logic 1 to channel 1. The
response from the AND gate should belogic 0. The
programmer selects channel 2 as the measurement
return and establishes |ogic O as the correct response.
Based on this programmed measured response, the
DTS decidesif thetestisago or no go.

FIGURE 10. Example of a support equipment principles of operation work package - continued.
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INTERMEDIATE MAINTENANCE
OPERATION INSTRUCTIONS

INTERMEDIATE AVIONICS TEST SET
PART NUMBERS 74D050000-1001, -1003, -1005, -1009, AND -1027

Reference Material

Intermediate Avionics Test Set AN/ASM-686 Aircraft SImulator ..........cceeceececececcncnes AT-820FT-S78-030
Intermediate Avionics Test Set AN/ASM-686 Avionics Fault Tree Analyzer AT-820FT-S78-020

1-1 OPERATING INSTRUCTIONS
1-2 INITIAL CONTROL SETTING. Set controlsin accordance with table 1.

Table 1. Initial Control Position

CONTROL POSITION
INPUT POWER DRAWER
115VAC 600 Hz MAIN POWER circuit breaker OFF
115VAC 400 Hz AFTA POWER circuit breaker OFF (74D053000-1001, -1003, -1005, AND -1009)
115VAC 400 Hz WRA POWER circuit breaker OFF
28VDC WRA POWER circuit breaker OFF
COCKPIT SIMLUATION DRAWER
SYSTEM POWER switch STANDBY
WRA POWER switch OFF
WRA COOLING switch OFF

1-3 START-UP PROCEDURE. To begin operation of IATS AIRISM, do the substeps below:

1. Lift switch cover and turn on the 115VAC 60 Hz MAIN POWER circuit breaker, located on the Input Power Drawer
Assembly, to apply power to the system. The cooling fans should turn on.

NOTE
If testing does not require the use of AFTA, proceed to step 3.

2.  On 74D053000-1001, -1003, -1005, and -1009, lift switch cover and turn on the 115VAC 400 Hz 3 Phase AFTA
POWER circuit breaker, located on the Input Power Drawer Assembly, to apply power to the AFTA.

3. Lift switch cover on the 115VAC 400 Hz 3 Phase WRA POWER circuit breaker, located on the Input Power Drawer
Assembly, to apply power to the UUT Interface Drawer for distribution to the WRA under test.

4.  Lift switch cover and turn on the 28V DC WRA POWER circuit breaker, located on the Input Power Drawer Assembly,
to apply power to the UUT Interface Drawer for distribution to the WRA under test.

5. On 74D053000-1001, wait for the 115V AC 400 Hz, and 28VDC WRA POWER MONITOR lampsto illuminate
indicating power tolerance.

FIGURE 11. Example of an operating instructions work package.
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1-4

1-5

6. On 74D053000-1003, -1005, -1009 and -1027 wait for the 115V AC 400 Hz, and 28VDC WRA POWER
MONITOR lamps, located on both the AIRSIM and HALF RACK, to illuminate, indicating proper tolerance.

7. Apply system power by pressing the SY STEM POWER switch, located on the Cockpit Simulation Drawer, until
the switch illuminates OPERATE.

8. Apply WRA power by pressing the WRA POWER switch, located on the Cockpit Simulation Drawer, until the
switch illuminates ON.

9. If required, apply WRA cooling power by pressing the WRA COOLING switch, located on the Cockpit Simulation
Drawer, until the switch illuminates ON.

10. On 74D053000-1001, after system power is applied, the operating system retrieves the proper program and the
main menu appears indicating that the AIRSIM isready for use. Refer to tables 2 thru 4 for startup, tables 7 and 8
for EBIT and operating menu readouts.

11. On 74D053000-1003, -1005, -1009 and -1027 after system power is applied, the operating system retrieves the
proper program and asks the user if the Half Rack is required.

a If theHdf Rack isrequired, or the operator does not answer the question within a specified period of time, the
operating system will initialize the Half Rack and load the appropriate programsinto the Half Rack computer.

b.  If the user answers no, then the main menu appears indicating that the AIRSIM isready for use. Refer to
tables 2 thru 8 for startup and operating menu readouts.

BUILT-IN TEST
NOTE

Any text which is underlined on the plasma display may be selected and indicates that further
instructions will follow.

1. Sdect thefirst page (PG 1) from the main menu.
2. Select EBIT from the page 1 menu.
NOTE

The UTILITIES menu can aso be selected to run certain disk and setup programs prior to WRA
testing.

3. Select thedesired EBIT test on the page 2 menu. Messages and results will be displayed whilethetest isin
progress. Refer to tables 6, 7 and 8 for screen layout.

SHUTDOWN PROCEDURE. After testing is complete or prior to disconnecting IATS AIRSIM from facility power,

do the following:

1. Turnoff WRA power by pressing WRA POWER switch, located on the Cockpit Simulation Drawer, until the
switch illuminates OFF.

2. If operating, turn off WRA cooling by pressing WRA COOLING switch, located on the Cockpit Simulation
Drawer, until the switch illuminates OFF.

FIGURE 11. Example of an operating instructions work package - continued.
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3. Turn off system power by pressing SY STEM POWER switch, located on the Cockpit Simulation Drawer, until the
switch illuminates STANDBY .

4. Turn off the 28VDC WRA POWER circuit breaker, located on the Input Power Drawer, by lowering the switch
guard.

5. Turn off the 115VAC 400 Hz 3 Phase WRA POWER circuit breaker, located on the Input Power Drawer, by
lowering the switch guard.

6. On 74D053000-1001, -1003, -1005, and -1009 if AFTA power is on, turn off the 115VAC 400 Hz 3 Phase AFTA
POWER circuit breaker, located on the Input Power Drawer, by lowering the switch guard.

7. Turn off the 115VAC 60 Hz MAIN POWER circuit breaker, located on the Input Power Drawer, to remove all

power from the IATS AIRSIM.

1-6 EMERGENCY SHUTDOWN PROCEDURE

1. On 74D053000-1001, -1003, -1005, and -1009, if the IATS must be shut down during normal operation to prevent
damage to equipment or personnel, the 115VAC MAIN POWER circuit breaker and the 115VAC AFTA POWER
circuit breaker, located on the Input Power Drawer, may be shut off by lowering the switch guard. Turn off all other
circuit breakers before reapplying 115VA MAIN POWER.

2. On 74D053000-1027, if the IATS must be shut down during normal operation to prevent damage to equipment or
personnel, the EMERGENCY STOP button on the Cockpit Simulation | drawer may be pressed. The circuit
breakers will automatically trip to the off position.

Table2. Spin Up Menu
AIRSIM BOOT PROM Vxxx [2>
COPYRIGHT <C>xxxx 3>
MCDONNEL DOUGLAS CORP.
ALL RIGHTS RESERVED
(TIME) <WAITING FOR DISK TO SPIN UP> ABORT
(DATE)

FIGURE 11. Example of an operating instructions work package - continued.
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NAVAIR 01-S3AAA-2-6-3 007 00

30 June 1988

ORGANIZATIONAL MAINTENANCE

OPERATION DATA

SOFTWARE LOADING

S-3A

Reference Material

General AIrcraft INfFOrMEEION ........ccceviieeeeeeeiceeeeeee ettt et sre e eseebesreseesesrennens NAVAIR 01-S3AAA-2-1
Electrical POWer APPHICAHON ......c.cueueueeeieeeeereserererese ettt WP 007 00

1-1 INTRODUCTION
1-2 This WP provides the mai ntenance technician with the necessary information to initialize, load, and execute the System
Test Program. Included in this work package is the PRE-POWER check list, avionics circuit breakers by system, TP load fault
procedures, and pertinent safety precautions. Also tables and figures are provided where applicable.
2-1 POWER INITIALIZATION
2-2 Perform PRE-POWER check outlined in table 1-1 upon entering aircraft.
WARNING
Do not connect externa power before ensuring that sonobuoy safety switch isin open position, or during fueling,

defueling, on-loading, or off-loading weapons. Before turning on electrical power, ensure that all electrical access
panels are closed and personnel have been aerted that electrical power will be turned on.

CAUTION
Ground air conditioning must be applied (NAVAIR 01-S3AAA-2-1) if internal avionicsis operated for longer
than:
5 Min: 75 degrees without direct sun
71 degrees with
1 Min: 78 degrees without direct sun
74 degrees with

Continuous: 68 degrees without direct sun
64 degrees with

If temperature can be measured in area between ADP and GPDC, the permissible temperature is 80 degrees (68 degrees
ambient + 12 degreesrisein interna bay = 80 degrees).

1. Turnonélectrica power (NAVAIR 01-S3AAA-2-1).

2. Ensurethat appropriate circuit breakers on |eft and right circuit breaker panels are closed for teststo berun. Table 2
lists circuit breakers by system. Figures 1 through 4 show location of the circuit breskers.

3. OnPOWER CONTROL PANEL verify COMPUTER GROUP switch is OFF.

4. InsertaTTCinto DMTU and perform Avionics Initialization (table 3) for tests to be run.

1

FIGURE 12. Example of a software loading work package.
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3-1 STP PROGRAM LOAD PROCEDURES

3-2 At TACCO station POWER CONTROL PANEL, momentarily operate COMPUTER RESTART switch to ON.
When "SELECTION LOAD" is displayed, the following options are available:

SEL PROGRAM

OPERATIONAL
OPERATIONAL CONT
IFSTP

SYSTEM TEST

GPDC DIAG RECYCLE
TAPE COPY

ok wWNE

NOTE

To ensure GPDC has attempted all possible load paths, wait 5 minutes after initiating RESTART for SELECTION
LOAD cue beforereinitiating RESTART switch. If SELECTION LOAD is not displayed within 5 minutes, refer to
Paragraph 6-8 (NO SELECTION LOAD).

1.  Select SYSTEM TEST by depressing numeric key 4 and ENTER on TACCO, SENSO, or Copilot INCOS. The
following cue will be displayed:

SELECTION LOAD
GPDC DIAG LOAD
DISPLAY S GOING BLANK
FORUPTO 250 SEC

NOTE

If an STP Load failure occurs or the GPDC Diagnostic fails, record the fault isolation data and refer to paragraph 6-
10 or 6-12 for verification and possible work around.

2. After completion of GPDC Diagnostics, the Acoustic Data Processor (ADP) Program Load and Verification (PL+V)
subtest initiated. The following cueis displayed:

ADP PROGRAM LOAD AND
VERIFICATION IN PROGRESS

6-1 TRANSMISSION ERRORS
6-2 A transmission error occurs when the GPDC receives an illegal response from a peripheral. Thetotal count of transmission

errorsisdisplayed at completion of aSAT. An excessive number is indicative of an impending inability to communicate
properly with the General Purpose Digital Computer (GPDC).

FIGURE 12. Example of a software loading work package - continued.

89

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

A1-F18AE-FRM-000 003 00

1 May 1997

ORGANIZATIONAL MAINTENANCE

FAULT REPORTING MANUAL

NOSE WHEELWELL DDI MAINTENANCE CODE LISTING

Record of Applicable Technical Directives

TD Type/ TD Date Title and ECP/RAMEC No. Date Remarks
No. Inc.
F/A-18 AFC-126 Addition of (DFIRS) Deployable Flight 1Jun 92 ECP
Incident Recorder Set (ECP 321R1C1) Coverage
Only
FA-18 AFC-185 Incorporation of Havequick Singars (ECP 15 Sep 94 ECP
MDA-F/A18-0292R1A3R2) Coverage
Only

1-1 INTRODUCTION

1-2 All built-in test (BIT) maintenance codes are identified in thiswork package (table 1). A description, the related system, and
the recommended maintenance action are provided for each maintenance code.

1-3 When flag note and/or hexagona box instructions are associated with a maintenance code, the instructions are to be done
before the recommended maintenance action.

1-4 Lettersin the code column identify unique requirements for setting some codes:

M —Maintenance BIT

| —Initiated BIT

P —Periodic BIT

A —Weight Off Whedls
G —Weight On Wheels
F—Fluids Test

ok wWNE

1-5 Some maintenance codes have entriesin the Possible Related Indications column. These can be fault indications

provided by BIT or operator observations, depending on the type of failure. The possible related indications are
considered corrected when the maintenance codes are cleared. Clearing of maintenance codes is done after corrective
action or when corrective action is to ignore the maintenance code.

1-6 All caution line indications occur with LH advisory and threat warning indicator panel MASTER CAUTION light on and
master caution audio. See descriptions of cautions (WP 004 00).

2-1 MULTIPLE AVIONIC MUX BUS FAIL TROUBLESHOOTING
NOTE
Before troubleshooting any Digital Data Computer 1 and/or 2 cautions, make sure Electrical Equipment
Rack (on 163427 thru 164279); also 164627 thru 164897 before F/A-18 AFC 11; MT-4955/APG-65
(A1-F18AC-742-300); on 164898 and up; also 164627 thru 164897 after F/A-18 AFC 211; MT-6809/APG-73
(A1-F18AH-742-300) is not disconnected or removed from the aircraft.

1

FIGURE 13. Example of a maintenance code listing work package.
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Avionic Mux Busfail code set with no built-in test MUX FAIL displayed indicates that the mission computer is able to

communicate with the system terminal on only one avionic mux bus (X or Y). Norma system operation may continue,

but mux communication has lost one-half of its redundancy. Loss of the remaining mux bus may result in MUX FAIL

and the operationa failure or degradation of the system.
2-2 When multiple avionic mux bus fail maintenance codes (001 thru 030, and 062) exist, malfunction can be caused by
defective avionic mux buswiring. Using combinations of maintenance codes, tables 2 and 3 provide maintenance actions for
isolation of defective avionic mux bus 1x/1y or 2x/2y wiring. Multiple failures on mux bus 4x/4y, 5x/5y, or 6x/6y should be fault
isolated by analysis of the failure pattern/order using mux bus schematics of the A1-F18A ()-WDM-000 or A1-F18AE-741-500.
2-3 AVIONIC MUX BUS 1 FAILS. Table 2 liststhe avionic mux bus fail maintenance codes for the components listed bel ow:

1. Air DataComputer CP-1334A/A (001)

2. On 163427 thru 164980, Left Digital Display Indicator (002)

3. Control-Converter C-10382/A (004)

4.  Armament Computer CP-1342/AVQ-9(V) (006)

5. Roall-Pitch Yaw Computer CP-1330/ASW-44 (FCCA) (014)

6. Roll-Pitch-Yaw Computer

7. Command Launch Computer CP-1001A/AWG (017)

8. VHF/UHF Receiver-Transmitter No. 1 (018)

9. Digital Data Computer No. 1 (028)

10. Signa Data Computer CP-1726/ASQ-194 (030).

NOTE

Avionics mux terminals must be installed and turned on to be tested for mux bux failure. When using tablesto

analyze mux failures, terminals not installed or not turned on should be considered in determining multiple failure

pattern.
2-4 \When more than one avionic mux bus 1 fail maintenance code exists, do the maintenance action in table 2 for that

combination of codes. When an avionic mux bus fail maintenance code combination exists that is not listed in table 2, do the
maintenance action prescribed in table 1 for each maintenance code.

2

FIGURE 13. Example of a maintenance code listing work package - continued.
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Table 1. Maintenance Codes
CODE| MALFUNCTION (SYSTEM) POSSIBLE RELATED
MAINTENANCE ACTION INDICATIONS

000 Test value.

NOTE

Avionic Mux Busfail code set with no built-in test MUX FAIL displayed indicates that the
mission computer is able to communicate with the system terminal on only one avionic mux
bus (X or Y). Normal system operation may continue, but mux communication haslost one
half of its redundancy and loss of the remaining mux buswill resultin MUX FAIL and the
operational failure or degradation of the system.

001 | [2> Air DataComputer Avionic Mux BusIx/ly fail Digital Display Indicator
(Air Data Computer System) ADV-BIT
ADC BIT status message —
Replace Air Data Computer CP—1334A/A, MUX FAIL

(A1-F18AC-560-300)
NOTE

Avionic Mux Busfail code set with no built-in test MUX FAIL displayed indicates that the
mission computer is able to communicate with the system terminal on only one avionic mux
bus (X or Y). Normal system operation may continue, but mux communication has lost one-
half of its redundancy and loss of the remaining mux buswill resultin MUX FAIL and the
operational failure or degradation of the system.

002 |[2> [2v Léft Digita Display Indicator Digita Display Indicator ADV-BIT
Avionic Mux Bus 1x/1y fail (multipurpose LDDI BIT status message —
Display Group) MUX FAIL
[7> Replaceleft Digita Display Indicator IP-1317 ().
(A1-F18AC-745-300) Left Digital Display Indicator
(8> Replaceleft Digitd Indicator 1P-1556 ( ). STANDBY flashing

If left Digital Display Indicator previously replaced,
[7> dotable3, A1-F18AC-745-200
(8> dotable3, A1-F18AG-745-200.

(19> [22> Léft Digita Display Indicator Digital Display Indicator
Avionic Mux Bus 6x/6y fail (Multipurpose ADV -BIT
Display Group) LDDI BIT status message —
MUX FAIL
Replace |eft Digital Display Indicator 1P-1556 () Left Digital Display Indicator

STANDBY flashing
If left Digital Display previoudy replaced,
do table 3, A1-F18AG-745-200.

3

FIGURE 13. Example of a maintenance code listing work package - continued.
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ORGANIZATIONAL MAINTENANCE
FAULT REPORTING MANUAL

WARNING, CAUTION, ADVISORY, AND FAULT INDICATIONS

1-1 INTRODUCTION

1-2  Thiswork package contains warning, caution, advisory, fault indicator locations, and voice alert messages. It also lists
failure indications and describes the logic which causes the indication.

1-3  Table 1 describes voice aert messages sent to the pilot’s headset for critical aircraft cautions and warnings. In addition
to the voice aert messages, references are provided to other caution/warning indications related to the voice derts.

1-4  Figures1and 2 are master locators.

1-5 Tables2 through 16 and figures 29 and 30 describe fault indicators, list the related Digital Display Indicator 1D-
2150/ASM-612 maintenance (maint) codes, and provide the maintenance actions for the fault indicators. When afault
indicator and the related maintenance code exist, do the maintenance action prescribed. When afault indicator exists and the
related maintenance code does not exist, reset and ignore the fault indicator.

1-6  Tables17to 27 and figure 29 describe indicator panel indications and miscellaneous cockpit indications and provide
schematic references for troubleshooting aid.

1-7  Figure 27 describes cautions and advisories which appear on the cockpit digital display indicators. In addition to the
descriptions, reference codes, schematic references, and troubleshooting references, maintenance actions are provided.
Reference codes are provided with each caution and advisory for entry points to operationa flight program logic diagrams (A1-
F18AC-OLD-000). The schematic references are listed to provide the maintenance technician with atroubleshooting aid.
Troubleshooting references or specific maintenance actions are listed to aid in repairing the malfunction.

Table 1. Voice Alert Messages

VOICE ALERT MESSAGE | DESCRIPTION

NOTE
Intercommunication and Audio System Functional Schematic
(A1-F18AC-600-500) may be used as an aid in troubleshooting if
- required.
WARNINGS
"Altitude, Altitude' Indicates aircraft radar altitude below index setting
(index 1, fig 21) on Height Indicator ID-2163/A (fig
21) or aircraft barometric dtitude is below setting
entered by way of Electronic Equipment Control C-
10380/ASQ (UFC). Voice dert set when low altitude
warning light (index 3, fig 21) on for radar altitude
or when aircraft is below barometric dtitude setting
(WARN ALT, WP 009 00), fig. 1).

"Engine Fire Left, Engine Fire Left" Indicatesfirein left engine/ AMAD bay. Voice dert
set when FIRE (index 1, fig 17) indicator on.

T

1

FIGURE 14. Example of afault indications work package.
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Table 2. Cockpit WRA Fault Indicators
RELATED

INDEX MALFUNCTION MAINT. CODE MAINTENANCE ACTION

1 Head-Up Display AN/AVQ-28 fault 098 Replace Head-Up Display Unit
indicator AN/AVQ-28 (A1-F18AC-745
latched (black and white) 300)

2 Right Digital Display Indicator fault 096 Replace Right Digital Display
indicator latched (black and white) Indicator 1P-1317/A

(A1-F18AC-745-300).

3 Horizontal Indicator |P-1350/A fault 097 Replace Horizontal Indicator

indicator latched (black and white) IP-1350/A (A1-F18AC-745-
300).

4 Left Digital Display Indicator fault 095 Replace Left Digital Display
indicator latched (black and white) Indicator (A1-F19AC-745-300).

5 FUEL QTY Indicator, ID fault - Normal indication with electrical
indicator power off
latched (yellow) Do table 2 (A1-F18AC-460-).

6 Left DCDR on - Replace Left Outboard Wing

Pylon Encoder-Decoder Power
Supply KY-842/AWB-3(V)
(A1-F18AC-740,300)

Right DCDR on - Replace Right Outboard Wing
Pylon Encodes Decoder Power
Supply KY-842/AWB-3(V) (Al-
F18AC-740-300)

Left or right CONTR on - Replace Control-Monitor
C-10295/AWB-3(V).

7 Intercommunication 146 Replace Intercommunication
Amplifier-Control AM-6979/A fault Amplifier-Control AM-6979/A
indicator latched (black and white). (A1-F18AC-600-300).

8 Rear Left Digital Display Indicator 099 Replace Rear Left Digital
1P-1318() fault indicator Display Indicator IP-1318 ()
latched (black and white) (A1-F18AC-745-300).

9 Rear Right Digitd Display Indicator 100 Replace Rear Right Digital
I1P-1318 () fault indicator latched Display Indicator IP-1318 ()
(black and white) (A1-F18AC-745-300).

10 Rear Center Digital Display Indicator 101 Replace Rear Center Digital
I1P-1318 () fault indicator latched Display Indicator IP-1318 ()
(black and white) (A1-F18AC-745-300).

2

FIGURE 14. Example of afault indications work package - continued.
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POOR J2R

FAULT INDICATORS FIGURE
LOCATIONS NO.
COCKPIT 2
DOOR 1 3
DOOR 3 4
DOOR 6 5 LEGEND
DOOR 1DR 6
DOOR 13L 7 > 161353 THRU 161987
DOOR 13R 8
DOOR 14R 9
DOOR 32N 10
DOOR 46L 11
o DOOR 159L/R 12
NOSE WHEELWELL 13
(D L/R MLG WHEELWELL 14
> L/R WING PYLONS 15
REAR COCKPIT 2
LST/CAM 27

Figure 1. Fault Indicators Location.

3

FIGURE 14. Example of afault indications work package - continued.
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Figure 3. Cockpit WRA Fault Indicators (Sheet 1)
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FIGURE 14. Example of afault indications work package - continued.
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1 May 1997

ORGANIZATIONAL MAINTENANCE

FAULT REPORTING MANUAL

FAULT DESCRIPTOR

Record of Applicable Technical Directives

TD Type/ TD Date Title and ECP/ RAMEC No. Date Remarks
No. Inc.
F/A-18 AFC-126 Addition of (DFIRS) Deployable Flight 1Jun 92 ECP Coverage Only
Incident Recorder Set (ECP 321R1C1)
F/A-18 AFC-185 Incorporation of Have Quick Singars 15 Sep 94 ECP Coverage Only
(ECP MDA-F/A18-0292R1A3R2)
F/A-18 AFC-211 AN/APG-65, Replacement with AN/APG 1 Dec 95 ECP Coverage Only

-73 (ECP MDA-F/A-18-00508)
1-1 INTRODUCTION

1-2 Thiswork package contains descriptions of reported malfunctions and related maintenance codes listed by system. The
action to take for each fault descriptor is listed along with other data pertinent to that descriptor. Faults are listed only when no
correlating maintenance codes exist. The maintenance codes listed by system may be used as an aid in relating reported
malfunctions to maintenance codes. When a maintenance code and reported malfunction exist for a system or subsystem, perform
the maintenance action for the maintenance code(s) (WP 003 00) first.

1-3 When afault descriptor does not exist or the Maintenance Action column directs the user back to afunctional test, do
Beyond BIT Troubleshooting (WP 002 01).

Table 1. Lighting System

FAULT DESCRIPTION MAINTENANCE ACTION

Cockpit instrument lights failure Do Cockpit Instrument Lights Test
(A-1F18AC-440-200).

Cockpit console lights failure Do cockpit Console Lights Test
(A1-F18AC-400-200).

Cockpit utility and floodlights failure Do cockpit Utility and Floodlights Test
(A1-F18AC-240-200).

Engine instrument floodlight failure Do APU Performance Test
(A1-F18AC-240-200).

Cockpit warning/caution advisory lightsfailure Do cockpit Warning/Caution/Advisory Lighting
System Test

(A1-F18AC-440-200).

Position lights failure Do Position Lights Test
(A1-F18AC-440-200).

Formation lights failure Do Formation Lights Test
(A1-F18AC-440-200).

1

FIGURE 15. Example of afault descriptor work package.
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Table 1. Lighting System (Cont)

FAULT DESCRIPTION

MAINTENANCE ACTION

Anti-collision (strobe) lights failure

Landing/taxi light assembly failure

On F/A-18D, rear cockpit instrument lights failure

On F/A-18D, rear cockpit console lights failure

On F/A-18D, rear cockpit utility and floodlights
failure

Do Anti-Collision (Strobe) Lights Test
(A1-F18AC-440-200).

Do Landing/Taxi Light Assembly Test
(A1-F18AC-440-200).

Do Rear Cockpit Instrument Lights Test
(A1-F19AC-440-200).

Do Rear Cockpit Console Lights Test
(A1-F18AC-440-200).

Do Rear Cockpit Utility and Floodlights Test
(A1-F18AC-440.200).

FIGURE 15. Example of afault descriptor work package - continued.
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1 May 1997

ORGANIZATIONAL MAINTENANCE

FAULT REPORTING MANUAL

HUD DISPLAY SYMBOLOGY

Reference Material
Fault Reporting Manual (Confidential) .........ceererinnennerererere st seseseseens A1-F18AC-FRM-101/(C)

Record of Applicable Technical Directives

TD Type/ TD Date Title and ECP/ RAMEC No. Date Remarks
No. Inc.
F/A-18 AFC-211 AN/APG-65, Replacement with AN/ 1 Dec 95 ECP Coverage Only

APG-73 (ECP MDA —F/A-18-00508)
1-1 INTRODUCTION

1-2 Thiswork package containsillustrations and descriptions (table 1) of the display elements common to HUD displays. The
illustrations are not meant to represent typical displays, but to provide genera appearance and positioning of the elements which
make up HUD displays. The descriptions may contain schematic references which show the development of the display
elements.

Table 1. HUD Display Symbology Descriptions

INDEX DISPLAY DESCRIPTION
NO. ELEMENT
(REF CODE)
1 Heading Magnetic heading displayed when valid and indicated on moving 30° scale.

Moving scale provides trend information during turns. Not displayed when HUD
REJ 2 selected. (Navigation Attitude and Heading Functional Schematic, A1-

F18AC-730-500).
2 Data 1. TheDL command heading symbol is displayed in vector mode when vector
Link/ WY PT/ dataisvdid, command heading is valid, and heading is displayed. (Vector
Oap Command Mode Coupled Heading Functional Schematic, A1-F18AC-630-510/(C).
Heading
2. Thewaypoint/offset aimpoint command heading is displayed when WY PT
or OAP steering is selected. Provides steering to the selected WY PT/OAP.
When atarget or OAP has been designated, symbol is replaced by diamond
(Bombing/navigation Functional Schematic, A1-F18AC-730-500).
3 Altitude 1. With ALT switchin BARO, barometric dtitudeis displayed in abox when
valid (Air Date Computer System Functional Schematic, A1-F18AC-560-
500).

2. With ALT switchin RDR, radar atitudeis displayed in abox and identified
by an R next to the box. When RDR selected but not valid, barometric
atitudeis displayed with aflashing B replacing the R.

1

FIGURE 16. Example of a symbology work package.
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Table 1. HUD Display Symbology Descriptions (Cont)

INDEX DISPLAY DESCRIPTION
NO. ELEMENT
(REF CODE)
If barometric atitude also not valid, only flashing B is displayed.
If the barometric altitude source error correction isinvalid, an X will be displayed
next to the uncorrected barometric atitude.
The thousand and ten thousand digits are larger than the tens, hundreds, and units
(XX xxx). When dltitude less than 1000 feet, al digits are the same size (XXX). Box is
removed when HUD REJ 1 selected (Electronic Altimeter System Functional
Schematic, A1-F18AC-600-500).
4 Barometric The barometric setting displays the value set in the Standby Pressure Altimeter AAU-
Setting 39A. When the setting is changed, the new value is displayed for 5 seconds. Itisaso
displayed and flashed for 5 seconds when aircraft atitude is below 10,000 feet and
airspeed below 300 knots, after having been above both values (Air Data Computer
System Functiona Schematic, A1-F18AC-560-500).
5 DataLink DL message discretes which appear in this areain vector mode are DATA,
Discretes/ TILT, ad DISENGAGE (Vector Mode Command Data Functional Schematic,Al-
Advisories F18AC-630-510/( C).
6 DataLink CPL HDG displayed when FCSis coupled to datalink vector mode heading
Discretes/ command. Flashed for 10 seconds, then removed when couple unsuccessful or
Advisories uncouple occurs when not commanded (Vector Mode Couple Heading Functional
Schematic, A1-F18AC-630-510/( C).
7 Nosewheel NWS s displayed when nosewheel steering is engaged and weight on wheels.
Steering Case When high gain mode selected, NWS HI is displayed (Nosewheel Steering Functional
Schematic, A1-F-18AC-570-500).
DISPENSE Displayed to indicate that a threat has been detected and operator action is
La> required to dispense countermeasures.
DISPI/P Indicates countermeasures dispensing isin progress.
a>
8 Destination Steering destination range numerics, destination type, and destination number are displayed
Range in NAV and A/G modes. When waypoint steering is selected and the current waypoint has
offsets, the range to the OAP, theletter O, and the OAP number are displayed. When
waypoint steering is selected and the current waypoint or mark does not have offsets, range
numerics, W (waypoint) or M (mark) and the waypoint or mark number are displayed.
When atarget is designated, target range and TGT are displayed. TACAN steering is
indicated by displaying TACAN range and TACAN station identification. Display removed
when HUD REJ 2 selected (Navigation Velocity and Position Keeping Functional
Schematic, A1-F18AC-730-500).

2

FIGURE 16. Example of a symbology work package - continued.
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Figure 1. Mode Independent HUD Symbology (Sheet 1).
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FIGURE 16. Example of a symbology work package - continued.
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15 December 1997

ORGANIZATIONAL MAINTENANCE
FAULT ISOLATION MANUAL
Code 833 OR CODE 832 AND 833

TROUBLESHOOTING PROCEDURE

Reference Material

Line Maintenance ACCESS DOOIS........ccoeeveeeeireeeeeeresreseeseeresseseesessesseessessessesessessenes A1-F1I8AC-LMM-010

Line Maintenance Procedures A1-F18AC-LMM-000

Environmental Control Systems. A1-F18AC-410-500
200 N TGS VS = 0o T WP 005 00

Support Equipment Required

Nomenclature Part Number CAGE Code
Multimeter AN/USM-311
Table 1. Code 833 or Codes 832 and 833
PROCEDURE NO YES
NOTE

Bleed Air System Schematic (A1-F18AC-410-500) may be used as an
aid when doing this procedure.

For component locator, refer to A1-F18AC-410-500.
NOTE
Malfunction is caused by one of the items below:

Aircraft Wiring

Engine Bleed Air Secondary Pressure Regulating and Shutoff Vave
Left Engine Bleed Air Pressure Regulating Shutoff Valve

No. 4 Relay Panel Assembly

Right Engine Bleed Air Pressure Regulating and Shutoff Valve
Secondary Bleed Air Overpressure Switch

1

FIGURE 17. Example of afault isolation troubleshooting procedure work package.
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Table 1. Code 833 or Codes 832 and 833 (Cont)
PROCEDURE NO YES
CAUTION
To prevent damage to low level devices (switches/relay contacts), do not test for
continuity with multimeter on the RX1 scale. Pin to pin tests that do not go through
switches/relay contacts may use RX1 scale.
NOTE
The question used in logic tree "Does continuity exist" meansto test for the items listed
below:
1 Pin to pin test per procedural step
2. Shortsto ground
3. Shorts between surrounding pins on connectors
4.  Shorts between shield and conductors
5. Shield continuity
1. Do substepsbelow:
a Do nosewheewell digital display indicator built-in test/reset procedure
(A1-F18AC-LMM-000).
b. Apply eectrical power (A1-F18AC-LMM-000).
c. OnGND PWR control panel assembly, set and hold 1 switchto A ON for
three seconds.
A DOESCOUE B33 EXISE?...eeucererereciererseseeier e se e n e neneeenes 7 2
2. Do substeps below:
a  Turnoff dectrica power (A1-F1I8AC-LMM-000).
b.  Open door 68L (A1-F18AC-LMM-000).
c. Disconnect 22P-S018 from secondary bleed air overpressure switch (switch).
d. Does continuity exist from 22S-S018 switch receptacle pin 2to pin 3?.........cccceeeeeenenee 4 5
3. Replace secondary bleed air overpressure switch (A1-F18AC-410-300) and do step 11. - -
4. Do substeps below:
a  Removedoor 32R (A1-F18AC-LMM-010).
b.  Disconnect 52P-N118B from no. 4 relay panel assembly.
c. OnF/A-18A and F/A-18B, disconnect 85P-N002C from Signal Data Converter
CV 3493/ASM-612.
d. OnF/A-18C and F/A-18D, open door 14R (A1-F18C-LMM-010).
e.  OnF/A-18C and F/A-18D, disconnect 85P-F042D from Signal Data Computer
CP-1726/ASQ-194.
f.  OnF/A-18A and F/A-18B, does continuity exist from:
52P-N118B pin 51 to 22P-S018 pin 2
52P-N118B pin 34 t0 85P-NO02C PiN 33?......cccuemmrmreieererrereerereeseseeseresneseesenes 6
g. OnF/A-18C and F/A-18D, does continuity exist from:

2

FIGURE 17. Example of afault isolation troubleshooting procedure work package - continued.
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Table 1. Code 833 or Codes 832 and 833 (Cont)

PROCEDURE NO YES

52P-N118B pin 51 to 22P-S018 pin 2
52P-N118B pin 34 to 85P-F042D PIN 1117.....coccemerereieererrereerereeseseeseresseneeeenns 5 6

5. lsolate defective aircraft wiring (A1-F18A( )-WDM-000) and do step 11. - -

6. Isolate between no. 4 replay pand assembly wiring and relay 22K-N046
(A1-F18AC-420-300) and do step 11. - -

7. Do substeps below:

a  Start engine and run at 80 percent (A1-F18AC-LMM-000).

b.  On ECS panel assembly, set BLEED AIR switch to R OFF.

c. Do nosewheelwell digital display indicator built-in test/reset procedure
(A1-F18AC-LMM-000).

0. DOESCOUE B3B EXISI?.....cuerreeirererseseeer e sesnenes 8 9

8. Replaceright engine bleed air pressure regulating and shutoff valve
(A1-18AC-410-300) and engine bleed air secondary pressure regulating and
shutoff valve (A1-F18AC-410-300) and do step 11.

9. Do substeps below:
a  OnECS panel assembly, set BLEED AIR switchto L OFF.

b. Do nose wheelwell digital display indicator built-in test/reset procedure
(A1-F18AC-LMM-000).
C.  DO0ESCOUE BB EXIS? oot 10 3

10. Replace left engine bleed air pressure regulating and shutoff valve (A1-F18AC-410-300, - -
F18AC-410-300) and do step 11.

11. If disconnected, removed, or opened during this procedure, make sure the items listed below - -
are connected, installed, or closed:

Shut down engine
Remove electrica power
22P-S018

52P-N118B

85P-F042D
85P-N002C

Door 68L

Door 14R

Door 32R

Serpapoo

FIGURE 17. Example of afault isolation troubleshooting procedure work package - continued.
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A1-F18AC-130-200

15 August 1995

010 00

ORGANIZATIONAL MAINTENANCE

TESTING AND TROUBLESHOOTING

OPERATIONAL CHECKOUT

ARRESTING GEAR SYSTEM

Line Maintenance Access Doors........
Line Maintenance Procedures............
Plane Captain Manual ...........cccccccee..

Nomenclature

External Electrical Power Source
External Hydraulic Power Source
Gage, Push-Pull

Reference Material

........................................................................ A1-F18AC-LMM-010
........................................................................ A1-F18AC-LMM-000
........................................................................ A1-F18AC-PCM-000

Support Equipment Required

Part Number CAGE Code

DPPH-50 46221

1-1 ARRESTING GEAR SYSTEM OPERATIONAL TEST (QA)

1-2 Arresting gear operational test (table 1) is used to verify correct operation of arresting gear system and that the cockpit
indicating light above the arresting HOOK manual control lever isfunctioning correctly with respect to hook position. For
component locator, refer to figure 1. The test must be completed in sequence given and any abnormal indication must be
corrected before going to the next step. The following prerequisite conditions must be followed:

Table 1. Arresting Gear System Operational Test

PROCEDURE NORMAL INDICATION REMEDY FOR
ABNORMAL INDICATION

1. All arresting gear systems must be installed.

2. Thefollowing related systems must be installed and operational:

Electrica System

Hydraulic System

Intercommunication and Audio System

Maintenance Status Display and Recording System — F/A-18A AND F/A-18B
Mission Computer System

Multipurpose Display Group

Flight Incident Recording and Monitoring System — F/A-18C AND F/A-18D

@rpapoye

WARNING

To prevent loss of or damage to aircraft, precise arresting hook servicing is mandatory for correct
system operation.

CAUTION
To prevent damage to aircraft, door 103 must be installed before arresting hook is extended or retracted.

1

FIGURE 18. Example of an operational checkout work package.
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Table 1. Arresting Gear System Operational Test (Cont)
PROCEDURE NORMAL INDICATION REMEDY FOR
ABNORMAL INDICATION

1. Makesuredoor 103isin-
stalled (A1-F18AC-LMM-
010).

2. Makesureeectrical and
hydraulic power are off (A1-F-
18AC-LMM-010).

3. Jack aircraft to gain ground
clearance for arresting hook as-
sembly (A1-F18AC-LMM-

010)

4. Make sure arresting hook
actuator is serviced correctly
(A1-F18AC-LMM-000).

5. Make sure arresting HOOK
manual control lever is set to
up.

6. Read, record and reset nose No maintenance code exists. Do procedures specified in table 2.
wheelwell DDI (A1-F18AC-

LMM-000).

7. If arresting hook is not up, Arresting hook latches in up posi- Do arresting hook push-pull con-
manually raise and latch tion. trol assembly rigging or replace
arresting hook. push-pull control assembly (A1-

F18AC-130-000).

8. Do ground intercommunica- Arresting HOOK control advisory Arresting HOOK control advisory
tions hookup using external light off. light on with arresting HOOK
electrical power (A1-F18AC- manual control lever | and arrest-
LMM-000). ing hook up. Refertotablel

(WP 010 01).

9. OnINTRLT control box Arresting HOOK control advisory Arresting Hook control advisory
panel assembly, set LT TEST light comes on. light does not come on when LT
switch to TEST. TEST switchon INTR LT control

box panel assembly is set to TEST.
Refer to table 2 (WP 010 01).

10. Remove arresting hook air-
craft ground safety pin (Al-
F18AC-PCM-000).

FIGURE 18. Example of an operational checkout work package - continued.
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Table 1. Arresting Gear System Operational Test (Cont)

PROCEDURE

NORMAL INDICATION

REMEDY FOR
ABNORMAL INDICATION

WARNING

To prevent death or injury to personnel or damage to equipment, arresting hook assembly
must be clear of personnel and obstructions

11. Apply external hydraulic power
(A1-F18AC-LMM-000).

12. Using stop watch, measure time
required to lower arresting hook
assembly. Set arresting HOOK
manual control to down.

1. Arresting hook assembly releases
and lowersin 2.5 seconds
maximum.

2. Arresting HOOK control

advisory light comeson as
arresting hook assembly startsto
extend and goes out when the
arresting hook assembly iswithin
12° of full down.

Arresting HOOK manual control
lever will not move to down
position. Refer to table 3 (WP 010
01).

Arresting hook will not extend.
Refer to table 4 (WP 010 01).

Arresting hook extension timeis
greater than 2.5 seconds, replace
arresting hook selector valve (A1-
F18AC-130-300) or arresting hook
selector valve return check valve
(A1-F19AC-130-300), or arresting
hook actuator (A1-F18AC-130-
300).

Arresting HOOK control advisory
light does not come on as arresting
hook is extending. Refer totable 1
(WP 010 02).

Arresting HOOK control advisory
light does not go out when arresting
hook isfully extended. Refer to table
2 (WP 010 02).

-

FIGURE 18. Example of an operational checkout work package - continued.
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1 June 1997

ORGANIZATIONAL MAINTENANCE
TESTING AND TROUBLESHOOTING
TROUBLESHOOTING
ARRESTING GEAR SYSTEM

EFFECTIVITY: F/A-18C AND F/A-18D

Reference Material

ATTESEING GEAN SYSLEIMI.......eeiieiceeecee ettt bbbt se et es ettt betee WP 010 00
Line Maintenance Access Doors A1-F18AC-LMM-010

Line MainteNanCe PrOCEAUIES..........cceviveeeeeetecteeeeeete ettt ste et te e ese e ssese e esesseneesessennens A1-F18AC-PCM-000

Support Equipment Required

Nomenclature Part Number CAGE Code
Multimeter 77AN 82468
NOTE

Arresting Gear Schematic (A1-F18AC-130-500) may be used as an aid when doing this
procedure.

For component locator, refer to WP 010 00.
NOTE

Malfunction is caused by one of the items below:

Aircraft Wiring

Arresting Hook Up Switch

Arresting Hook Up Switch Rigging

Signal Data Computer CP-1726/ASQ-194
Temperature Compensated Pressure Switch

FIGURE 19. Example of atroubleshooting procedures text-logic format work package.
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Table 1. 916 Code Displayed With Arresting Hook Actuator Properly Serviced
PROCEDURE NO YES
CAUTION
To prevent damage to low level devices (switches/relay contacts), do not test
for continuity with multimeter on the RX1 scale. Pinto pin teststhat do not
go through switches/relay contacts may use the RX1 scale.
NOTE
The question used in logic tree "Does continuity exist" meansto test for the items listed below:
1. Pintopintest per procedural step
2. Shortsto ground
3. Shorts between surrounding pins on connectors
4.  Shorts between shield and conductors
5. Shield continuity
1. Do substepsbelow:
a  Makesure arresting hook is up and latched.
b.  Open door 14R (A1-F18AC-LMM-010).
c.  Disconnect 85P-F042D from Signal Data Computer CP-1726/ASQ-194.
d. Does continuity exist between 85P-F042D pin 41 and aircraft ground? ...........cocoeeeeeeenenenenenenenenend 2 5
2. Do steps below:
a  Manualy raise speed brake and install speed brake aircraft ground safety lock
(A1-F18AC-PCM-000).
b. Removedoor 103 (AL-F18AC-LMM-010).
c. Disconnect 19P-T012 from temperature compensated pressure switch.
d. Doescontinuity exist between 193 TO12 pinS 3 @nd 47.......ccoerrererererenerieeeeieeeeeeeeseseseseseseend 7 3
3. Does continuity exist between 19P-T012 pin 4 and aircraft ground? ...........ooeeeeeeeeeeenenenesenesesesenens 8 4
4. Does continuity exist between 85P-F042D pin 41 and 19P-TO12 Pin 3?.....ccooivrerererenenenieieeeeeeeeenes 9 12
5. Doesan open circuit exist between 85P-F042D pin 46 and aircraft ground?...........cceeeeceeenenenenencnenenend 10 6

FIGURE 19. Example of atroubleshooting procedures text-logic format work package - continued.
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Table 1. 916 Code Displayed With Arresting Hook Actuator Properly Serviced (Cont)

PROCEDURE NO YES

6. Do stepsbelow:
CAUTION

To prevent damage to aircraft, door 103 must be installed before arresting hook is extended
or retracted.

a  Makesuredoor 103isinstdled (A1-F19AC-LMM-010).
b.  Set arresting HOOK manual control lever to down.

c. Doescontinuity exist between 85P-F042D pin 46 and aircraft ground? ..........cccococeeeeeenenenenenenenend 1 12

FIGURE 19. Example of atroubleshooting procedures text-logic format work package - continued.
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1 July 1997

INTERMEDIATE MAINTENANCE INSTRUCTIONS

CHECKOUT PROCEDURES AND TROUBLESHOOTING

LASER TARGET SIMULATOR SMU-127/E

PART NUMBER 3384307-1

Reference Material

(L g1l 07w o o TSRS WP 002 00
Laser Target SImUlator MaiNteNaNCe........c.cueueueururueieenerererereseseses et e e sesesesesens WP 008 00

Support Equipment Required
Nomenclature Part Number CAGE Code
Digital Multimeter John Fluke 8840A 42021
1-1 INTRODUCTION
1-2 Thiswork package (WP) provides the instructions for troubleshooting the Laser Target Simulator SMU-127/E (LTS).
2-1 TROUBLESHOOTING
2-2 Troubleshooting on the LTS is based on fault isolation. Refer to table 1 and figures 3 and 4 for general LTS system faullts.
The following paragraphs deal with problems specific to the cables and power supplies. For removal/installation of any faulty
components, refer to WP 008 00.
2-3 VERIFICATION OF CABLE CONTINUITY
WARNING
Prior to checking cable continuity, remove power from the LTS.

1. Set POWER ON/OFF switch S1 to OFF position and remove power cable W1 from facility power.

2. Cable continuity is checked through the use of adigital multimeter. Verify the wiring connectionsillustrated in figures
5 through 7 for cables W1-W3 and figure 8 for the power supply cable. Repair as needed (WP 008 00).

Table 1. Laser Target Simulator Troubleshooting Procedures

MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
POWER ON/OFF 1. Indicator lamp DSl burnt out. Replaceindicator lamp DSI.
Indicator DS1 will not
light.

2. Lamp socket damaged or connections Repair/replace lamp socket.
separated.
3. Faulty POWER ON/OFF switch S1. Repair/replace POWER ON/OFF

switch S1.

FIGURE 20. Example of atroubleshooting procedures tabular format work package.

111

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

AT-820YA-LTS-000

010 00

Table 1. Laser Target Simulator Troubleshooting Procedures (Cont)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

Fuseholder A1F1 indi-
cator islit.

BACKGROUND
LIGHTING indicator
DS2 will not light.

Faulty resistor AIRTV/A1R2.
Faulty filter A1FL1.
Faulty connector A1J1.

Faulty power cable W1.

Fuse F1 isblown.

Fuseholder damaged or improperly
connected.

Fuse F1 isblown.
Indicator lamp DS2 burnt out.

Lamp socket damaged or
connections separated.

Faulty BACKGROUND
LIGHTING ON/OFF switch S2.

Faulty standoff insulator or

Replace resistor.

Replacefilter.

Repair/replace connector A1Jl.
Perform VERIFICATION OF
CABLE CONTINUITY, thisWP.
Repair/replace cable.

Replace fuse F1.

Repair/replace fusehol der.

Replace fuse F1.

Replace indicator lamp DS2.
Repair/replace lamp socket.
Repair/replace BACKGROUND
LIGHTING ON/OFF SWITCH S2.

Repair connections/replace standoff

separated connections. insulator.

Faulty +28 VDC power supply. Perform VERIFICATION OF
POWER SUPPLY VOLTAGES, this
WP.

Faulty connector A1J4/A1P1. Repair/replace connector A1J4/A1P1.

Faulty power supply cable. Perform VERIFICATION OF
CABLE CONTINUITY, thisWP.
Repair/replace power supply cable.

2

FIGURE 20. Example of atroubleshooting procedures tabular format work package - continued.
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31 October 1996

INTERMEDIATE MAINTENANCE INSTRUCTIONS

TESTING AND TROUBLESHOOTING PROCEDURES

PILOT'S MISCELLANEOUS SWITCH CONTROL PANEL

PART NUMBER 41837-1

Record of Applicable Technical Directives

TD Type/ TD Date Title and ECP/ RAMEC No. Date Remarks
No. Inc.
AFC 429 1 May 1995 Electrical, Night Vision Goggle 28 Jun 1996
Revison B Compatible Cockpit Installation
(ECPPN37R1)

Support Equipment Required

Nomenclature Part Number CAGE Code
Digital Multimeter (DMM) 77BN 26404
Power Supply (0-40 vdc) JQE36-3M 85604
Variable Transformer (0-130 vac) WI10MT3A 24655

1-1 TESTING AND TROUBLESHOOTING
1-2 Testing and troubleshooting includes pretest setup, operational checkout, and troubleshooting procedures. Circled
uppercase | etters key the malfunction symptoms to appropriate troubleshooting procedures provided in figure 1. Troubleshooting
procedures assume there is but one mafunction at atime. After al repairs are made, the operational checkout should be restarted
to make sure that the replacement did not introduce a new malfunction. Successful completion of the operational checkout
verifies proper operation of the equipment.
2-1 PRETEST SETUP

1. Makesurevariabletransformer is set to zero.

2. Connect variable transformer to control panel P94-b and P94-a.

3. Connect variable transformer to 115 vac 400 Hz utility receptacle.

4.  Turn ON variable transformer.

FIGURE 21. Example of acombined operational checkout and troubleshooting procedures logic flow
diagram format work package.
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3-1 OPERATIONAL CHECKOUT
CAUTION
Do not go over 5 vac to control panel, as damage to panel lamps may result.

1. Increase variable transformer output from O to 5 vac. Check that information plate assembly lamps increase uniformly
to full brilliance.

If result is not as specified
Figure 1 A

2. Turn OFF and disconnect variable transformer from control panel.
WARNING

Make sure power supply is off before connecting and disconnecting leads from control
panel asinjury to personnel or damage to equipment may occur.

3. With power supply adjusted for 28 vdc output, connect negative lead to P94-a and positive lead to P94-A. Check that
TURN RATE, NORM or ALT indicator lamps go on.

If result is not as specified,
Figure 1 B

4. Press TURN RATE switch. Check that opposite indicator lamps go on.

If result is not as specified,
Figure 1 B

5. PressTURN RATE switch so that NORM indicator lamps are on.
6. Turn OFF and disconnect power supply from control panel.
4-1 TROUBLESHOOTING PROCEDURES

4-2 Troubleshooting procedures are provided in figure 1 and are keyed to the operational checkout results contained in
paragraph 3-1.

FIGURE 21. Example of acombined operational checkout and troubleshooting procedures logic flow
diagram format work package - continued.

114

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

A1-216PA-120-000 005 00

(]

INFORMATION PLATE ASSEMELY LAMP NOTE
TEST FAILED. DO ALL CONTINUITY CHECKS
WITH POWER OFF.

ARE ONE OR MORE LAMPS ON?

YES ‘ NO

'

—

REPLACE MALFUNCTIONING MEASURE 5 VAC BETWEEN J1-1
LAMP (041, -043) OR REPLACE AND J1-GROUND.
INFORMATION PLATE ASSEMBLY
(41837-1). YES| NO
|
REPLACE INFORMATION PLATE DISCONNECT TEST EQUIPMENT.
ASSEMBLY. CHECK CONTINUITY BETWEEN
PS4 b AND J1-1.
YES I NO
|
v '
REPLACE / REPAIR WIRING BE- REPLACE REPAIR WIRING BE-
TWEEN P94- a AND J1-GROUND. TWEEN P94-b AND J1-1.

Figure 1. Troubleshooting Pilot’s Miscellaneous Switch Control Panel (Sheet 1).

FIGURE 21. Example of acombined operational checkout and troubleshooting procedures logic flow
diagram format work package - continued.
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TURN RATE LAMP TEST FAILED.

DO ALL CONTINUITY CHECKS
WITH POWER OFF.

NOTE

ARE ONE OR MORE LAMPS ON?

YES I

=

REPLACE MALFUNCTIONING
LAMP.

PRESS TURN RATE SWITCH.
DOES OPPOSITE LAMP GO ON?

v

:gFﬂ !NO

IS NORM LAMP ON?

YES| [NO

——

TURN 28 VDC POWER SUPPLY
OFF. CHECK CONTINUITY BE-
TWEEN XSDS1-3 AND GROUND
(-041, -043) OR XSDS1-C AND
GROUND {41837-1).

R

PRESS TURN RATE SWITCH.
MEASURE 28 VDC BETWEEN
XSDS1-S1- NO CONTACTS AND
GROUND.

PRESS TURN RATE SWITCH.
MEASURE 28 VDC BETWEEN
XSDS1-S1NC CONTACTS AND
GROUND.

YES | [ NO

YES|

[llro_

REPLACE / REPAIR WIRING BE-
TWEEN XSDS1-S1 COMMON
AND P94-A.

REPLACE / REPAIR WIRING BE-
TWEEN XSDS1-3 AND GROUND
(-041, -043) OR XSDS1-C AND
GROUND (41837-1).

v

'

MEASURE 28 VDC BETWEEN
XSDS1-5 AND GROUND (-041,
-043) OR XSDS1-4 AND GROUND

REPLACE XSDS1 SWITCH.

41837-1).
I NO
'

'

MEASURE 28 VDC BETWEEN
XSDS$1-1 AND GROUND (-041,
-043) OR XSDS1-3 AND GROUND
(41837-1).

YES

NO

REPLACE XSDS1 SWITCH.

YES

MEASURE 28 VDC BETWEEN
XSDS1-4 AND GROUND {041,
-043) OR XSDS1-1 AND GROUND

REPLACE / REPAIR WIRING BE-
TWEEN XSDS1-§1-NO CONTACT
AND XSDS1-5 (-041, -043) OR
XSDS1-S1-NO CONTACT AND
XSDS1-4 (41837-1).

41837-1).
| NO
!

¥

MEASURE 28 VDC BETWEEN
XSDS1-2 AND GROUND (-041,
-043) OR XSDS1-2 AND GROUND
(41837-1).

YES

NO

REPLACE / REPAIR WIRING BE-
TWEEN XSDS1-S1-NC CON-
TACTS AND XSDS1-1 (-041,
-043) OR XSDS1-S1-NC CON-
TACT AND XSDS1-3 (41837-1;.

YES

IREPLACE XSDS1 INDICATOR
(-041, -043) OR XSDS1 SWITCH
k41837-1).

REPLACE / REPAIR WIRING BE-
TWEEN XSDS1-4 AND XSDS1-5
(-041, -043) OR XSDS1-1 AND
XSDS1-4 (41837-1).

REPLACE XSDS1 INDICATOR
(-041, -043) OR XSDS1 SWITCH
(41837-1).

REPAIR / REPLACE WIRING BE-
TWEEN XSDS1-1 AND XSDS1-2
(-041, -043) OR XSDS1-2 AND
XSDS1-3 (41837-1).

Figure 1. Troubleshooting Pilot’s Miscellaneous Switch Control Panel (Sheet 2).

4

FIGURE 21. Example of acombined operational checkout and troubleshooting procedures logic flow

diagram format work package - continued.
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1 July 1995

INTERMEDIATE MAINTENANCE

GENERAL MAINTENANCE PROCEDURES

Reference Material

IHustrated PartS BrEaKAOWN ..........c.ecveuieieeieieeteeteeeeeeie et eeteste e e stesseseesessesseseseesesseneesessensens A1-T700A-1PB-400
Standard Maintenance PracticES ManUAL ............cccceeveeeeeeeeereceeeeeeeeesee e cre et sseeeseereneas NAVAIR 02-1-20

Materials Required
Nomenclature Specification/Part Number HMWS Index Number

Gloves, Protective -
Gloves, Rubber Z7-G-381, Typel -

Gloves, Thermally Insulated 9123T12 -
Goggles - -
Machinery Towels DDD-T-541 -
Solvent, Dry Cleaning P-D-680 (81348) -

1-1 INTRODUCTION

1-2  Thiswork package contains standard general maintenance procedures, miscellaneous inspections, and servicing
information.

2-1 REMOVAL/DISASSEMBLY PRACTICES

1.  To prevent damageto parts and injury to personnel, always use a hoist and recommended special lifting slings and
adaptersto lift heavy parts and assemblies. Use proper tools and procedures at all times.

2. Use only the specia tools and fixtures specified in this manua to remove/disassemble the engine. Careless
handling or improper use of tools or procedures can cause damage to engine parts, resulting in rejection of costly
parts at inspection or serious engine malfunctions.

3. Do not leave tools on any part of an assembly during disassembly operations. After using each tool, return it to its
proper storage place.

4.  Avoid the use of makeshift tools. Special tools are identified by name and part number when they are required.

5. Visudly inspect al tooling for damage or contamination before using the tool. Wipe tools with machinery towels
DDD-R-541, as required.

6. Do not use force to remove parts. If difficulty is encountered, remove tooling and determine cause of trouble
before proceeding.

7. When using a hydraulic pump to remove parts, stop the pumping operation if the needle on the gage enters the
danger area.

8. Do not use metal-head hammers on any part of the engine. Plastic, nylon, or rawhide-head hammers should be
used on parts.

1

FIGURE 22. Example of a general maintenance work package.
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A1-T700A-MMI-200 005 00

3-1 CLEANING PRACTICES

NOTE

Cleaning of engine partsis necessary to permit adequate detailed inspection and subsequent repair of material
defects. The cleaner the parts, the more reliable will be the inspection.

Cap al openings and tube ends before and after cleaning a part to prevent contaminations from entering internal
passages.

Use only lint-free gloves and wipers when handling parts.
To avoid corrosion, do not handle parts with bare hands if protective coatings have been removed.

Be sure that cleaning facilities provide for safety of operating personnel. The cleaning area should be clean and well-
ventilated.

Process each part only aslong as necessary to clean the part adequately. The processing times specified in the cleaning
procedures are not absolutes and should be used only as guides.

ELECTRICAL CONNECTORS

PRELIMINARY INSTRUCTIONS. Before connecting electrical connectors, inspect for the following:

WARNING

Heating Parts in Oven

Heat from oven or from hot parts can cause reddening and blistering of skin (or third degree burns) if hands are not
protected.

If skinisburned, immerse contacted areain cold water for 10 minutes If pain or blistering persists, immediately get
medical attention.

Use approved protective gloves when putting parts in or taking parts out of hot oven.

1.

Inspect connectors (plugs and receptacles) to be sure they are free of moisture. If moisture isfound, remove harness or
component and bake dry at 250°F for 2 hours. Using thermally insulated gloves, remove harness or component from
oven.

Inspect connectors to be sure they are clean and free of fuel and oil. If not, clean and dry them (WP 015 00).

Inspect al connectors for bent pins. If bent pins are found, refer to applicable inspection table for repair limits.

All electrical connectors should beinstalled dry. Do not lubricate seals or threads.

-

FIGURE 22. Example of ageneral maintenance work package - continued.
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A1-F18AC-LMM-000 02500

15 April 1996

ORGANIZATIONAL MAINTENANCE

LINE MAINTENANCE PROCEDURES

SERVICING - MLG TIRE

Reference Material
AITCraft TIrES AN TUDES.......cviceeeeceecteeeeee ettt ettt ss e b s ae s resrenes NAVAIR 04-10-506

1-1 SERVICING
WARNING

To prevent death or injury to personnel, always go toward MLG tire from forward or &ft direction, never from
theside. Never go near MLG tireif suspected to be overheated because of long taxi or continued brake
application.

1. Approach MLG tire from forward or aft direction (figure 1).

2. Service MLG tire (NAVAIR 04-10-506) to correct inflation pressure per substeps below:
a If missionisto start, stop over or end on an aircraft carrier, inflate ML G tiresto 345 to 355 psig.

b.  If mission includes only ashore operations on semiprepared fields, inflate ML G tiresto 245 to 255 psig.

c. If missonincludes only ashore operations on prepared fields, inflate MLG tiresto 245 to 255 psig.

INFLATOR ASSEMBLY
PRESSURE GAGE

INFLATOR
ASSEMBLY " INFLATION VALVE

NITROGEN SERVICING
UMIT HOSE

MLG WHEEL AND
TIRE ASSEMBLY

Figure 1. MLG Tire Servicing.

1

FIGURE 23. Example of aservicing work package.

119

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

A1-FA04A-MMD-300 007 00

1 October 1991

DEPOT MAINTENANCE
MAINTENANCE

SUPPORT EQUIPMENT

Materials Required

Nomenclature Specification/Part Number HMWS Index Number
Bag, Plastic (General Purpose) PPP-B-26 -
Compound, Corrosion Preventive MIL-C-81309 320
Desiccant MIL-D-3464 -

Oil, Lubricating MIL-L-23699 66

Oil, Lubricating MIL-L-7808 66

Wipes, Lint-Free - -

1-1 INTRODUCTION

1-2 Thiswork package (WP) contains information for the proper care and maintenance of the support equipment (tools)
provisioned for depot maintenance of the F404 engine. Because most of the tools are precision-made, they should be carefully
handled, properly maintained, and periodically inspected.

2-1 CARE OF TOOLS WHILE IN USE

1. Useplastic or rawhide (never metal) hammer heads when driving on any of the pushers. Apply force evenly to al
bearing pushers or pullers.

2. Tighten jackscrews, bolts, and nutsin small increments on opposite planes. Thisis called cross-torquing.

3. Wipetools clean before using them on the engine. Always use lint-free (Kim-Wipes) wipers for this purpose.

4.  Always usethe correct size wrench (or socket) to turn or tighten atool, locknut, or bolt.

5. Never leave tools or gages on benches, engines, etc., where they could fall and be damaged.
3-1 CARE OF TOOLS WHILE IN STORAGE (PREVENTIVE MAINTENANCE)

1. Cleanand lubricate al tools before returning them to the storage box or container.

2. Always storetoolsin their respective storage box or container (if provided). Otherwise, storein aclean, dry area.
4-1 CALIBRATION AND ADJUSTMENT OF TOOLS

1. Useonly cdibrated tools.

2. Maeasuring type toals, such as torque wrenches and dial indicators that have been dropped, should be calibrated before
they are used again.

FIGURE 24. Example of a support equipment work package.
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5-1 SHIPMENT OF TOOLS

8

Lubricating Oil, MIL-L-23699/M|L-L-7808 66

1. Wipetoolswith acloth treated with lubricating oil MIL-L-23699 or MIL-L-7808 before shipment.
2. Shiptoolsintheir storage box or container (if provided). Package tools securely before shipment to prevent damage.

3. To protect tools against corrosion, ship toolsin rigid, air-tight containers, or in air-tight, plastic (general purpose) bags.
Include desiccant M1L-D-3464.

6-1 SERVICING OF TOOLS

6-2 Knowing when to service toolsis asimportant as knowing how to service them. It isimportant that these tools be removed
from service when lubrication is required and when it is known, or there is reason to believe, they:

1. Areworn beyond usable limits.
2. Weredropped or misused.
3. Do not work properly.
4. Were severely stressed during use.
7-1 INSPECTION REQUIREMENTS FOR TOOLS
1. Inspect tools periodicaly to determineif they are in usable condition.

2. Inspect tools for high metal, cracks, or other visible defects which might keep them from working properly. Tools
having defects should either be repaired or replaced before using to avoid damaging engine parts.

8-1 CORROSION CONTROL FOR TOOLS

a8

Corrosion Preventive Compound, 320
MIL-C-81309 (ALOX 2028)

8-2 Support equipment used for maintenance is protected against corrosion by use of paint, electroless nickel plate, or anodize.
These finishes will adequately protect the exposed surfaces against the formation of rust under normal conditions. However,
prolonged exposure to salt-laden or high-humidity air may corrode the parent metal (including certain stainless steels) if
preventive action is not taken. Therefore, in areas where corrosion may be a problem, a semi-annual spray application of
corrosion preventive compound, MIL-C-81309, is recommended. No special procedures have to be followed to prepare
equipment before spraying or after spraying. However, unexposed surface of equipment designed to come apart should also be
sprayed.

2

FIGURE 24. Example of a support equipment work package - continued.
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NAVAIR 02B-105AHE-6-1 014 00

1 August 1996

INTERMEDIATE MAINTENANCE

MAINTENANCE

LOCAL MANUFACTURING AND ASSEMBLY

EFFECTIVITY: Engine Serial No. 216001 and Subsequent
Reference Material

Alphanumerical Listing Of SUPPOt EQUIPIMENE ..........cucueurureeeeenererereseseseseseses e sessseeesesesesesssssesens WP 013 00
Standard Maintenance PractiCeS MaNUAL ..........cocoviereriririririeieieieeieeee st eens NAVAIR 02-1-20

1-1 INTRODUCTION

1-2 ThisWork Package (WP) contains instructions for the local manufacture of Support Equipment used at the intermediate
levels of maintenance of the T58-GE-16 engines. A complete list of Support Equipment is availablein WP 013 00.

2-1 CARE AND MAINTENANCE
2-2 For ingtructions on the cdibration, care and maintenance of Support Equipment, refer to NAVAIR 02-1-20.
3-1 LOCALLY MANUFACTURED TOOLS
3-2 Thefollowing tools should be fabricated locdly:
1. No. 2 bearing rear stationary seal support guiding pin (figure 1).

2. Staticfud filter bowl removad and installation tool (figure 2).

1

FIGURE 25. Example of alocal manufacturing and assembly work package.
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014 00

0.140 0.040 o
0.120 0.020 NOTE:
ALL DIMENSIONS ARE IN INCHES.
50°
40°
MATERIAL:  AMS 5645
COMLALT: 321
\/01 40p)a 0.020-0.040
N ] 0.130 CHAMFER
BOTH ENDS
MEDIUM
NO. 10(0.190)-32 UNC-3A KNURL 0.190
(0159 A A 0.1700'A
0.280 1.040
- 0.240 0.960
12.040
11.960

Figure 1. Seal Support Guiding Pin

NOTE:
ALL DIMENSIONS ARE IN INCHES.

TOLERANCE + 1/64, DIMENSIONS IN INCHES
MTL. - AISI 4340 OR EQUIVALENT

WELD IAM MIL-W-8611

FILLER MTL - MIL-R-5632, CLASS 2

HEAT TREAT - 1475° F ONE HOUR

TEMPER TO RC 40 - 45

e

1-7/16 ! ‘ ; 1-13/16
| |
‘ | | |e9r32
. AN N T B {
‘1
I
29/32
3/8 DRIVE SOCKET, 14
1/8 R AW < ‘
Nt
3/16
SECTION A-A 2
36— ju— | —| l=—3/16
1-13/16

Figure 2. Static Fuel Filter Bowl Removal and Installation Tool.

2

FIGURE 25. Example of aloca manufacturing and assembly work package - continued.

123

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

Al1-E2C2A-QEC-000 006 00
15 June 1988
INTERMEDIATE MAINTENANCE
MAINTENANCE
E-2C (T56-A-425)
QUICK ENGINE CHANGE UNIT (QECU)
REDUCTION GEAR - BUILDUP
Reference Material
[ g0 o (8 o (o [OOSR WP 002 00
GENEral INFOMMELION ...ttt e bbbt ne e enn WP 003 00
Record of Applicable Technical Directives
TD Type/ TD Date Title and ECP/ RAMEC No. Date Remarks
No. Inc.
AFC 352 2/1/86 Deactivation of Propeller 6/15/88 -
Gearbox Vibration Monitoring
System (RAMEC 17-85)
Support Equipment Required
Nomenclature Part Number CAGE Code

Torque Wrench

Torque Wrench

Nomenclature
Lockwire

1-1 INTRODUCTION

0to 100 inch-pounds
(0to 20 N-m)

0to 250 inch-pounds
(0to 30 N-m)

Materials Required
Specification/Part Number

MS20995NC32

HMWS Index No.

1-2 Thiswork package (WP) provides buildup procedures for the reduction gearbox. The reduction gearbox is part of the E-2C
(T56-A-425) turboprop engine. Refer to WP 002 00 for sequence of engine buildup. Refer to WP 003 00 for general

information.

1

FIGURE 26. Example of apower plant build-up work package.
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2-1 REDUCTION GEAR FRONT HOUSING-COMPONENT INSTALLATION
2-2  NEGATIVE TORQUE BRACKET ASSEMBLY

Buildup Components Required

Figure/ Nomenclature Part Number Qty
Index No.

2/1 Negative Torque Bracket Assembly 753790-1 1
212 Screw * 3
2/3 Washer * 3

*Supplied with negative torque bracket assembly.

1. Position negative torque bracket assembly (31, figure 1) on negative torque bracket assembly mounting pad (6) on
reduction gear front housing. Insert three screws (2, figure 2) and washers (3) through negative torque bracket
assembly and into reduction gear front housing. Torque screws to 40 to 50 inch-pounds (4.5 to 5.6 N-m) and
lockwire. (QA)

2. Adjust adjusting screw (4) to obtain 0.006 to 0.015 inch (0.152 to 0.381 mm), 0.008 inch (0.203 mm) optimum
clearance between reduction gear plunger (5) and adjusting screw (4). (QA)

2-3 TORQUE RETAINER (ANTI-ROTATION BRACKET)

Buildup Components Required

Figure/ Nomenclature Part Number Qty
Index No.
v12 Bolt * 2
1/30 Torque Retainer 543641 1
(Anti-Rotation
Bracket)

*Supplied with torque retainer.

1. Position torque retainer (anti-rotation bracket) (30, figure 1) on torque retainer (anti-rotation bracket) mounting pad

@).

2. Securetorque retainer (anti-rotation bracket) (30) to torque retainer (anti-rotation bracket) mounting pad (7) with
two bolts (12). Torque boltsto 155 to 165 inch-pounds (17.5 to 18.6 N-m) and lockwire bolts. (QA)

FIGURE 26. Example of apower plant build-up work package - continued.
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IAB QECUN

WN -

EFFECTIVITY

GENERATOR MQUNTING PAD

ENGINE STARTER MOUNTING PAD
. COMBINED HYDRAULIC PUMP

MOUNTING PAD
TACHOMETER GENERATOR
MOUNTING PAD

FLIGHT HYDRAULIC PUMP
MOUNTING PAD

NEGATIVE TORQUE BRACKET
ASSEMBLY MOUNTING PAD

. TORQUE RETAINER

{ANT)-ROTATION BRACKET)
MOUNTING PAD

. BRACKET (2}
. BOLT (2)

1A

OT INCORPORATING AFC 352.

10.
11

12.
13.
14.

15

16.
17.
18.
19.
20.
21.

WASHER (2)
VIBRATION ACCELEROMETER
MOUNTING PAD
BOLT (2)

NUT (6)
WASHER (6}
SHIPPING COVER
STUD (6)
GASKET
SHIPPING COVER
GASKET
SHIPPING COVER
GASKET

006 00

. NUT 16)

WASHER (6)

. SHIPPING COVER

GASKET

. NUT (6}
. WASHER (6}
. SHIPPING COVER

GASKEY

. TORQUE RETAINER

(ANTI-ROTATION BRACKET)

. NEGATIVE TORQUE

BRACKET ASSEMBLY

Figure 1. Reduction Gear — Component Mounting L ocations.

3

FIGURE 26. Example of apower plant build-up work package - continued.
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1. NEGATIVE TORQUE
BRACKET ASSEMBLY

. SCREW (3)

. WASHER (3)

. ADJUSTING SCREW

. REDUCTION GEAR

/' ) PLUNGER
5

L w—
>
AL WN

Figure 2. Negative Torque Bracket Assembly.

4

FIGURE 26. Example of apower plant build-up work package - continued.
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LEGEND

@SHADEU AREA INDICATES
FULL CREWNOT REQUIRED

@ CONCENSED TIME INTERVAL

GHID LINES -

—VERTICAL 3/16 INCH APART
—HORIZONTAL 5/16 INCH
APART

CREW MEMBER APPLICABLE
NUMBER RATING/MOS WP
1 ADJ/6314 00600 THRU 01500,
01708, 62200
2 ADJ/6314 02300
3 ADJ/B314 01600 THRU 02100
\@ /’»———'

WORK AREA CHART/@

1. COMPRESSOR SECTION

2. TURBINE SECTION

3. ACCESSORY DRIVE SECTION
4. COMPLETE POWER SECTION

PERSONNEL
7 -~
* INDICATES MAJOR ENGINE MRC WP NO. . 00800 00700
INSPECTION WITH QUALITY
ASSURANCE REQUIREMENTS @
CREW MEMBER NO. 1
WORK AREA .
i
WP NO. . REMOVAL g
oF PRE-INDUCTION i
ENGINE INSPECTION
CREW MEMBER NO, 2 FROM
SHIPPING
WORK AREA . CONTAINER
WP NO. .
CREW MEMBER NO. 3
/%om( AREA ’
4 4
CRE
JOB NO. =~ N vEMBER HOURS Y/ 2 l 3
ENGINE IDENTIFICATION NO. 1 Doeoo /1 i 20700 )
i 2 00600” | ) 00700 )
3 00600 | )¢ 00700 )
SUPERVISOR I [ l \"!) [
ENGINE IDENTIFICATION NO. 1 00600 [ T 00700 )
’ 2 00600 | )|( 00700 )
SUPERVISOR 3 foeoo | I 00700 )
1] [T
ENGINE IDENTIFICATION NO. 1 00600 ) 00700 )
3 2 00600 [ i 00700 )
SUPERVISOR 3 0000 | N 0700 )
L] 1
ENGINE IDENTIFICATION NO. 1 Dogoo. | ) 00700 )
' 2 goe00 | it 00700, )
3 00600 | )|( 00700 )
SUPEAVISOR 1 il

FIGURE 27. Example of a Sequence Control Chart.
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01400 01500 o0i700] 01700 01700] 02200 *02200
o
P z INSPECTION OF
] 3 o COMPRESSOR
& 2 248 UNIT
£o o &g COMPONENTS
o =
REMOVAL OF REMOVAL OF 8% 2 < | REMOVALOF
4CCESSORY DRIVE EXTERNAL COMPONENTS wlts b g COMPRESSOR !
HOUSING QE =z = ROTOR 02300
E’: w s
=3 v £= BEARING
S =z o= INSPECTION
- y=]
< o we
4 = cu
3} Wz 4 =1 1 t 4]
*01600 *01600 02100 *02100
REMOVAL OF REMOVAL OF DISASSEMBLY OF -INSPECTION
TURBI T COMBUSTION OF TURBINE
NE UN OMBLSTIO TURBINE SECTION TuRg
OUTER CASING COMPONENTS
2 2 2 2
4 5 6 8 | 9 10 |
01400 Mt 01500 ) 01700 )](01700) [( 01760)[( [ ‘02200 [ ) [ ‘02200 [}
01400 )t 01500 [ 01700 )[(01700) {(01700)]( | lo2200 [ )|( | 02300 |)
01600 | 01600 ) 02100 N Jo2100 Tl
01400 )t 01500 ){(_01700 )[(01700) [(01700)]( | Jo2200 | )]( | 02200 |
01400 ] 01500 )| 01700 )](03700)[(01700)]( | Jo2200] | )[( | 02300 [)
01600 it 016% | |) 02100 )| ] jozi00 |0
01400 )t 01500 )| 01700 )[(01700)](03700)]( [ Jo2200 [ )f( | 02200 | )
01400 M 01500 1}_01700 )[(01700)}(01700)|( | Joz200 | 1[(] 02300 [}
01600 )|t 01600 ) 02100 ] 21000 |
| | |
01400 ) 01500 1|_01700 )(01700) [t01700)]C | 2200 [ [( [ Jo2200 |
+——+ t +—+— +——+ ——+ +—+ —t
01400 W 01500 1| 01700 1[(01700) [{ 01700))( | 02200 | )( | 02300 [)
01600 e 01600 ) 02100 )] Joz10d | )¢

FIGURE 27. Example of a Sequence Control Chart - continued.
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COMPLETE ENGINE REPAIR SEQUENCE CONTROL CHART "’,/CD

U.S. NAVY TXX-A-14 ENGINE

THIS CHART IS TO BE USED WITH APPLICABLE WP'S IN \@

NAVAIR 02B-XXX-6-1 and,

NAVAIR 02B-XXX-6-1.1 (External Tubing, Piping and Cabling) and
NAVAIR 02B-XXX-6-3 (Engine Maintenance Requirement Cards)

02200 *01700
INSTALLATION INSTALLATION OF
ASSEMBLY OF OF ACCESSORY ORIVE HOUSING
COMPRESSOR SECTION COMPRESSOR
SECTION
1 12
*02100
ASSEMBLY OF INSTALLATION OF
TURBINE SECTION TURBINE SECTION
2
1 12 13 14 15 16 17 18 |
( O] T T T [T it
I 1 T T T T T
( 02200 |t 01700 | 01400
02100 |t 01600
( 02200 | 1700 ¢ g0
( 02200 )| 01700 )| 01400
02100 0 01600
( 02200 ¢ 01700 0 o400
{ 02200 )| 01700 ) 01400
02100 il 01600
L
( 02200 )|t 01700 )|( 01400
{ 02200 [ 01700 | 01400
02100 |t 01600

FIGURE 27. Example of a Sequence Control Chart - continued.
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4IN.
fe———TIME LAPSE: 3:00 TIME LAPSE: 4:40——————|
01400] 01400 *01500 00900
zz ———=__ |
=4
-
<zt
253
wid
25
I ATION OF
5iIN. Ns"g)‘(!i'éRNAL 0 INSTALLATION OF QECK
COMPONENTS
*10600 0
2 1 4
19 20 / [
1[(01400)( bo1500) IHERY 00900 )
) ( 01500 Wl L1 00900 )
¢ 01400 ) ( 01500 I/ 00900 )
] { 17
{01400}t 1500 ] N 00900 )
) { Jo1500 { 009000 )
¢ 01400 ) { 01500 10 00900 )
] i
11101400)|( 101500 ] 00900 )
] ( 01500 e 00900 )
N 01400 ) { 01500 Il "00900] )
i
1}(01400)|( 01500 | 00900 |1
) [ 1500 ¢ 00900] [
{ 01400 } ( {0150 I{ 00900 |

FIGURE 27. Example of a Sequence Control Chart - continued.
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@/-—smn‘r HOUR DATE
(108 ND.)
1
2
3
4
00300 01000 01100 00850 *01200 01300
Z
o
-
<
INSTALLATION g "o QEC
I
INSTALLATION | o STALLATION PRESTART CHECKS & POST-TEST ALy
OF PROPELLER NTeST ST AND AND ENGINE TESTS = INSPECTION SEne
w TEST STAND
5
z
w
4 4 4! 4 4 4
29 | 30 3 32 33 34 35
[ ] oog00 ( 01000 ) 01100 ) 00800 )| | 01200 [ (] 0300 )
+——+ +—+ +—+ ot t i 4 u
[t | oog00 { 01000 ) 01100 )i 00800 )|t | 01200 | 1l( | o1300 |}
— , — e 4 i
o | 00900 ] 01000 ) 01100 )| ooso0 )| | 01200 || | 01300 [ )
1
L] | HERREEN LI
ij( | oog00 ( 01000 ) 01100 )¢ 00800 )it | 01200 |)[(| 01300 )
00500 | i[; 01000 ) 01100 {00800 )[( | 01200 | (| 01300 |
(| oosoo [ 01000 ) 01100 )i 00800 )it | 01200 | )f( | 01300 |)
N L] | ! I L]
|| o000 | ] 01000 ) 01100 1t 00806 1| | 01200 | Ij( | 01300 |)
1] o0s00 { 01000 ) 01100 ) 00800 )|( | 01200 | )|( | 01300 | )
(] o300 ( 01000 ) 01100 )] oogoo j)( | e1200 | )[( | 01300 | )
]| P 1 L 1 1
)| | oogoo { 01000 ) 01100 )L 0080 )}t | 01200 |t [ 01300 )
1| [ oso0 |l 01000 ) 01100 )[( o0soc )[( | ‘01200 | |( | 01300 |)
[ ] 0os0o ( 01000 ] 01100 ) oosoc )[( | joizoo | )](| 01300 |)

FIGURE 27. Example of a Sequence Control Chart - continued.
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FIGURE 27. Example of a Sequence Control Chart - continued.
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026 00

ORGANIZATIONAL, INTERMEDIATE, AND DEPOT MAINTENANCE

GENERAL INFORMATION

CRASH HANDLING

Reference Material

Airborne Weapons/Stores Loading Manual ..o
Line MaintenanCe ACCESS DOOTS........cuereererrmriieeremresesiersrsesessese s essssessssessssesssssessssenees
AIPhADELICEL TNTEX ...ttt
Line Maintenance Emergency Procedures.....
CrEW REIMOVAEL.......oceeireiecie et
Line Maintenance PrOCEAUIES. .........c.ouvreererrmreieerersesessersesesessssessesesssssessssesssssessssesssssesssnenses
Electrica Power Application and Removal
Hydraulic Power Application and REMOVAEL ...
AGTCTAft JACKING ..ttt bbbt
Plane Captain Manual
Safety Devices Required During All Ground Operations.............ceeeeeeeececenenenenereserenenens

Support Equipment Required
Nomenclature Part Number

Aircraft Multiple Leg Hoisting Sling 75D110000-1001

Airplane Crane Truck-Ashore MB-1A
Crane-Afloat NS-60
Savage Trolley -
Torque Wrench, 150 to 750 Inch Pounds -

Wing Steadying Strap -

1-1 INTRODUCTION
1-2 Thiswork package contains information for recovery of a crash damaged aircraft.

2-1 DESCRIPTION

2-2 Every crash damaged aircraft will be evaluated on an individual basis and moved depending on surrounding terrain and
aircraft condition. 1t may have to be raised, leveled or supported before being towed to a suitable location for further evaluation.

The following paragraphs contain typical methods for moving crash damaged aircraft.
3-1 SAFETY PRECAUTIONS

CAUTION

A1-AV8BB-LWS-000
A1-AV8BB-GAI-200
WP 001 00
A1-AV8BB-GAI-300
WP 003 00
A1-AV8BB-GAI-100
WP 003 00

WP 008 00

WP 024 00
A1-AV8BB-GAI-500
WP 004 00

CAGE Code

42651
64580
82460

Every attempt must be made to keep crash damaged aircraft from additional damage.

1. Emergency proceduresfor crew removal (A1-AV8BB-GAI-300).
2. Make sure hydraulic power isremoved from aircraft (A1-AV8BB-GAI-100).

1

FIGURE 28. Example of ageneral aircraft structural information work package.
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3. Makesureelectrical power isremoved from aircraft (A1-AV8BB-GAI-100).

4. Ingtall ground safety devices (A1-AV8BB-GAI-500).

5. Make sure wing stores or external fuel tanks are removed (A1-AV8BB-LWS-000).
4-1 CRASH DAMAGE INDEX

4-2 A crashed aircraft may be in one or more of the following conditions. The determining factorswill be location, amount of
time to recover, and availability of equipment. Select method that is applicable.

5-1 COMPLETE LANDING GEAR COLLAPSED

5-2 This paragraph contains procedures, support equipment required and materials required for recovery of an aircraft with all
landing gear collapsed.

1. Makeaircraft safe (paragraph 3-1).
2. Moveaircraft per applicable method listed below:
a  Dragoff (paragraph 9-1).
b. Lifting
(1) Liftaircraft by hoisting (paragraph 8-1) or jacking (paragraph 12-1).
(2) Position salvagetrolley under aircraft at CG location.
(3) Tow aircraft to suitable location for further evaluation.

6-1 NOSE LANDING GEAR COLLAPSED

6-2 This paragraph contains procedures, support equipment required and materials required for recovery of an aircraft with the
nose landing gear collapsed.

1. Makeaircraft safe (paragraph 3-1).
2. Lift nose of aircraft per applicable method.
a  Hoaisting (paragraph 8-1).
b.  Jacking (paragraph 12-1).
3. Lower NLG or position salvage trolley under nose of aircraft.

4. Tow aircraft to suitable location for further evaluation.

FIGURE 28. Example of ageneral aircraft structural information work package - continued.
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1 January 1995

ORGANIZATIONAL MAINTENANCE
STRUCTURE REPAIR
TYPICAL REPAIR

MATERIAL PREPARATION

Support Equipment Required
Nomenclature Part Number CAGE Code

Scale, Balance, Trip, - -

0.10 Gram Graduations
Materials Required
Nomenclature Specification/Part Number HMWS Index Number
Adhesive EA956 A/B 9
Adhesive EA9321 A/B 6
Adhesive EA9396 A/B 8
Glass Fibers - -
Glass Floc, 0.070 + 0.040 Inch - -
Meta Spatula GG-D-223 -
Paper Cup UU-C-806, STYLE A, -
CLASS1,TYPElor2
Rubber Gloves 77-G-381 -
1-1 INTRODUCTION
1-2 Thiswork package contains the materials and mixing procedures for making typical repairs.
2-1 EA956 A/B ADHESIVE
2-2 Thisadhesiveisatwo-part compound. Mix adhesive per steps below:
e
Adhesive, EA956 A/B 9

NOTE
Mix only amount of materials that will be used in 40 minutes. Ambient temperaturesin excess of 90°F, mix
only amount of materials that will be used in 20 minutes. To avoid exotherm, mix no more than 5 cubic
inches (approximately 100 grams) of this materia at onetime.

1. Combine 100 parts by weight of part A with 58 parts by weight of part B.

1

FIGURE 29. Example of atypical repair datawork package.
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2. Mix the two components thoroughly until a uniform color appears.
3. Allow adhesiveto set for 5 minutes for air bubble removal before application.

3-1 EA9321 A/B ADHESIVE

3-2 Thisadhesiveisatwo-part compound. Mix compound per steps below:

L

=

Adhesive, EA9321 A/B
NOTE

Mix only amount of materials that will be used in 40 minutes. Ambient temperaturesin excess of 90°F, mix only
amount of materials that will be used in 20 minutes. To avoid exotherm, mix no more than 5 cubic inches
(approximately 180 grams) of this materia at onetime.
1. Combine 100 parts by weight of part A with 50 parts by weight of part B.
2. Mix the two components thoroughly until a uniform color appears.
NOTE
If repair procedure requires glass floc mixed with adhesive, do step 3.
3. Add 14 parts (by weight) chopped glass floc to mixed adhesive. Thoroughly mix chopped glass floc with adhesive.
4. Allow adhesiveto set for 5 minutes for air bubble removal before application.
4-1 EA9396 A/B ADHESIVE
4-2 Thisadhesiveisatwo-part compound. Mix adhesive per steps below:

/4
= L

/

Adhesive, EA9396 A/B
NOTE

Mix only the amount of material that will be used in 75 minutes. To avoid exotherm, mix no more than 250
grams of this materia at onetime.

1. Combine 100 parts by weight of part A with 30 parts by weight of part B.
2. Mix the two components thoroughly until a uniform color appears.

3. Allow adhesiveto set for 5 minutes for air bubble removal before application.

FIGURE 29. Example of atypical repair datawork package - continued.
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1 January 1996

ORGANIZATIONAL, INTERMEDIATE, AND DEPOT MAINTENANCE
STRUCTURE REPAIR
DAMAGE EVALUATION AND IPB
EXTERNAL HEAT SHIELD ASSEMBLY

This WP supersedes WP029 00, dated 1 October 1995.

Reference Material

Nondestructive INSPection MEthOUS............ccrrrrrirererre e NAVAIR 01-1A-16
Structure Repair — Repairs and Replacement ... A1-AV8BB-SRM-250
Fastener and Fastener Hole Repairs.............. WP 005 00
Fire Shield and Heat Shield Repairs and Replacements INdeX ..........covvrrerererereneneneeennne WP 021 00

1-1 INTRODUCTION

1-2 Thiswork package contains damage evaluation, damage limits, repair index and parts and material index on the aft center
fuselage external heat shields. The external heat shields are interchangeable assemblies.

2-1 ILLUSTRATED PARTS BREAKDOWN (IPB)

2-2 Figure 1 lists and identifies parts and materials used on the heat shield bracket assembly.

3-1 DAMAGE EVALUATION

3-2 For damage evaluation of the aft center fuselage external heat shields, see the paragraphs below.

3-3 ORGANIZATIONAL. Visual inspection of dents, gouges, cracks, loose or missing fasteners, and wear at heat shield
attachments.

3-4 INTERMEDIATE. Nondestructive inspection of visible damage using ultrasonic inspection (NAVAIR 01-1A-16).
Damage evaluation past this level of maintenance will not be necessary until the structural integrity values of the heat shield are
in question.

3-5 DEPOT. Damage at thislevel will be determined on an individual basis.
4-1 DAMAGE LIMITS

4-2 For damage limits on the aft center fuselage external heat shields, see the paragraphs below. The limits for specified
damage will be asfollows, provided the structural integrity values of the part in question are not decreased.

4-3 ORGANZATIONAL. Looseor missing fastenerswill be replaced as needed. Cracks are limited to 4 inchesin length
anywhere on the aft portion of the heat shield. Maximum freeplay of heat shield is 0.025, measured at aft end of each portion.
Wear that exceeds 0.025 will require repair or replacement of worn parts. Worn links/brackets/angles will be reamed to next
applicable sizes or replaced. Any worn bolts/ping/collars on the aft portion of the heat shield that are below minimum limits will
be replaced (A1-AV8BB-SRM-250).

4-4 INTERMEDIATE. Damage limits at thislevel of maintenance will be determined on an individua basis according to the
size and extent of repair required past the organizationd level of maintenance.
1

FIGURE 30. Example of a specific repair data work package.
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4-5 DEPOT. Damagelimitsat thislevel of maintenance will be determined on an individual basis according to the size and
extent of repair required past the organizational and intermediate levels of maintenance.

5-1 REPAIR INDEX

5-2 All repairsto the externa heat shields that are approved are listed below. The repairs are listed under each maintenance
level to show where the repair can be done.

5-3 ORGANIZATIONAL. Maintenance of thislevel will include the repairs listed below.

5-4 Loose Or Missing Fastener Replacement

5-5 For fastener repairs (A1-AV8BB-SRM-250).

5-6 Aft External Heat Shield Repair

5-7 For heat shield repair (A1-AV8BB-SRM-250).

5-8 Aft External Heat Shield Links/Pins Repair

5-9 Thisrepair isgood on ships up to 163853. There are two types of repairs approved. One repair uses bolts and nuts, the
other uses manufactured repair pins. Both repairs can be used in any and all situations. The wear limits for links/brackets are
givenin Table 1 (A1-AV8BB-SRM-250). The maximum wear limit is given in each case. Any measurement that exceeds that
limit will require the link/bracket to be reamed to the next applicable size hole, or replaced. Disconnect links at position 6, 10,
11, 14 and 15. The wear limits of the bolts/pins are given in Table 2. The minimum wear limit isgiven in each case. Any
measurement that drops below that limit will require replacement of the bolt/pin. For repair (A1-AV8BB-SRM-250).

5-10 Support Link Bracket No. 9 Replacement

5-11 Bracket No. 9 should be replaced only if the fasteners becomeloose. This replacement occurs only on ships 161573 thru
162973. For repairs (A1-AV8BB-SRM-250).

5-12 Extension of Heat Access Panel
5-13 For extension procedures (A1-AV8BB-SRM-250).
5-14 Forward External Heat Shield Attachment Angle Repair

5-15 If attach angles on forward heat shield become worn at pin locations, the attach angle slots for pins and collars should be
oversized and fitted with nuts and bolts or replaced. For repairs (A1-AV8BB-SRM-250).

5-16 INTERMEDIATE. Maintenance at thislevel will include al the repairs at the organizational level. At thistimethereare
no specific repairs approved for thislevel. Repairswill be based on an individua basis.

5-17 DEPOT. Maintenance at thislevel will include al the repairs at the organizationd and intermediate level. At thistime,
there are no specific repairs approved for thislevel. Repairswill be based on an individua basis.

2

FIGURE 30. Example of aspecific repair data work package - continued.
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Figure 1. Heatshield Bracket Assembly, AV-8B-161573 thru 164547, TAV-8B-162747 and up (Sheet 1).

3

FIGURE 30. Example of a specific repair data work package - continued.
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INDEX | PART NUMBER DESCRIPTION MAT | STOCK | UNITS | USE SM&R
NO. 1234567 SIZE PER ON CODE

ASSY | CODE

75A327108-1003  HEATSHIELD BRACKETS-ASSY OF
LH (K0289) (NHA, WP028 00, FIG 3).... REF A XCO0ZzZ
75A327108-1005  SEE ABOVE LH..ocovoooeeeesesceeessseessesne REF B XCO0ZzZ
75A327108-1007  SEE ABOVE LH..oooocooooeoceeesesceeessseeessesne REF C XCO0ZzZ
75A327108-1009  SEE ABOVE LH.. . REF K XCO0ZzZ
75A327108-1004  SEE ABOVE RH wooceoovoeeeeeseseeesss e REF A XCO0ZzZ
75A327108-1006  SEE ABOVE RH w.coocovoreeeeesesceeesss oo REF B XCO0ZzZ
75A327108-1008  SEE ABOVE RH w.ooceoovoeereeseseeesss e REF C XCO0ZzZ
75A327108-1010  SEE ABOVE RH w.oocovoroeeeeesesceeesss oo REF K XCO0ZzZ
75A327108-1003 BRACKET NO. 1 LH (K0289)............... 1 PAOZZ
75A327108-1004 -SEE ABOVE RH..covvoreeeeseeeeeses s 1 PAOZZ
75A327108-2005 "BRACKET LH (K0289)....cc.ccocorocmrere. 1 XBOZZ
1 75A327108-2006 "BRACKET RH (K0289).......c..oorcrcevrrrr 1 XBOZZ
MS21060L5 -PLATENUT (USE WITH INDEX 1)..... 1 PAOZZ
75A327481-2003 -PACKING LH (USE WITH 1 XBOZZ

INDEX 1) weoooereeeeessesceeessssesesssseeessssen

75A327481-2004 -PACKING RH (K0289) (USE WITH 1 XBOZZ
2 NASB63V3HT INDEX L) eoooreeeeessseeesseseeesss oo 3 PAOZZ
MS2106013 Yo I SR 3 PAOZZ

-

FIGURE 30. Example of aspecific repair data work package - continued.
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1 February 1995

ORGANIZATIONAL MAINTENANCE

AIRCRAFT CORROSION CONTROL

GENERAL INFORMATION

Reference Material

ClEANING. 11+ttt bbb bbbttt WP 006 00
SIPPING.-c-ceeeererererereens WP 007 00
Chemical Treatment...... WP 008 00
Priming Procedures....... WP 011 00

FiNISN SYSEIM.....cciiicirereee e WP 012 00
Aircraft Weapons Systems Cleaning and Corrosion Contral...... NAVAIR 01-1A-509
Plane Captain MaNUAL ..........cocooeririieririeie ettt ee s A1-F18AC-PCM-000

Materials Required

Nomenclature Part Number HMWS Index Number
Paper, Kraft, Untreated A-A-203 -
Plastic Sheet LP378TY1 -
Tape, Adhesive MIL-T-21595 TYPE 1 -
Tape, Insulation 421 -
Tape, Pressure Sensitive MIL-T-23397 11 -
Tape, Pressure Sensitive 425 -

1-1 DESCRIPTION

1-2 TheF/A-18A, B, C and D aircraft are acomposition of aluminum, graphite epoxy, fiberglass, titanium, and steel. The
airframeis primarily made of aluminum. Graphite epoxy composite and fiberglass are used for many skins and doors. Titanium
isalso used for skins and doors. Where maximum strength is required, beta annealed bar, plate, and forgings are used. High
strength steel isused in landing and arresting gear. Hydraulic tube assemblies are titanium.

1-3 TYPES OF CORROSION. Information on types of corrosion, cause, and appearance is contained in
NAVAIR 01-1A-509.

1-4 PROTECTIV E COVERS. Protective covers are necessary to aid in protecting aircraft during non-operational times.
Protective covers are required for corrosion control. Procedures for installation and removal are contained in A1-F18AC-PCM-
000, ground protective devices.

1-5 SAFETY PRECAUTIONS

1. Avoid extended breathing of solvent vapors. If thisisimpossible, wear arespirator.

FIGURE 31. Example of atypica corrosion control repair work package.
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2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

Do not use solventsin vicinity of smoking, sparks or open flames. Flammable solvents are extremely easy to ignite
and fires may occur with explosive violence. After using flammable solvents, be certain that no traceslinger on
clothes or person before entering a smoking area.

Wear safety glasses or goggles, and rubber gloves while working with solvent.

Do not smoke while working with flammable solvents or while in a no-smoking area.

Bare filament heaters or other sources of ignition, including metal objects on shoes, are prohibited in flammable
solvent areas. Electrical equipment, including flashlights, should be explosion proof. Avoid any action which may

create sparks, including dragging of steel drums, metal work stands or similar objects across a concrete floor.

Any arealarger than one square foot cleaned with a cloth moistened with a flammable solvent should be grounded
during cleaning operation.

Isolate flammable solvent storage areas from areas of fire hazard. Electrically ground all equipment in storage area.
Electrically bond dispensing and receiving containers to each other while transferring flammabl e solvents between
containers.

Store and handle solvents in properly labeled safety containers and keep them closed while not in use.

Store solventsin cool, well ventilated aress.

Do not use heat producing devices to accelerate drying.

Dispose of dl used rags, cloths, in safety disposal containers.

When using solvents, to reduce fire/toxic hazards, only amounts needed for short period of time should be available in
work area.

Avoid eye/skin contact when using accelerator components because they contain reactive oxides and solvent blends
which are flammable, toxic, and irritant.

Avoid contact with liquid nitrogen. Skin contact will cause severe destruction of body tissue by freezing.
Gloves are required to handle containers after removal from liquid nitrogen.

Spray operators must wear respirators during spray applications. Coveralls and protective barrier cream applied to bare
skin isrequired for personal protection.

Only spray operator(s) will be permitted in overspray area.

After each job, or before break periods, spray operator(s) must thoroughly wash all exposed areas of skin using soap
and water.

No food or drink should be alowed in or near solvent, sealant, or spray aress.
When using chemical treatment, protective equipment must be worn, because solution is acidic and contains fluorides.

Stripper specified in this manual will burn skin on contact. Adequate protective clothing, including face shield and
rubber gloves, should be worn. If stripper contacts eyes, flush with water for 15 minutes and seek medical aid.

2

FIGURE 31. Example of atypica corrosion control repair work package - continued.
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1-6 MASKING
1-7 Windshield/Canopy Transparency Double Masking
NOTE

Windshield/canopy transparencies must be double masked when cleaning (WP 006 00), stripping (WP 007 00),
chemical treatment (WP 008 00), priming procedures (WP 011 00) and finish system (WP 012 00) is applied.

1. Cutone piece of plastic sheet dightly smaler than windshield transparency.

2. Cut one piece of plastic sheet dightly smaller than canopy transparency.

3. Tapeplastic sheet around periphery of surrounding structure using 425 tape.

4. Cut one piece of plastic sheet dightly larger than windshield transparency.

5. Cut one piece of plastic sheet dightly larger than canopy transparency.

6. Postion periphery of plastic sheets dightly beyond previously applied plastic sheets.

7. Apply 425 tape around periphery of plastic sheets overlapping previously applied tape.

8. Makesureall seams of tape are secure to structure to prevent any damaging materials from entering.
1-8 Nonmetallic Surfaces Double Masking

NOTE

Nonmetallic surfaces require double masking when: cleaning (WP 006 00), stripping (WP 007 00) or
chemical treatment (WP 008 00).

1. Cutone piece of plastic sheet dightly smaller than areato be covered.

2. Tape plastic sheet around periphery of surrounding structure using 421 or MIL-T-23397 tape.

3. Cut one piece of plastic sheet dightly larger than areato be covered.

4. Position periphery of plastic sheet dightly beyond previoudly applied plastic sheet.

5. Apply 421 or MIL-T-23397 tape around periphery of plastic sheet overlapping previously applied tape.

6. Makesureall seams of tape are secure to structure to prevent any damaging materials from entering.
1-9 General Masking of Aircraft

1-10 Untreated kraft paper applied with MIL-T-21595 tape is used to cover areas not receiving cleaning (WP 006 00),
stripping (WP 007 00), chemical treatment (WP 008 00), priming (WP 011 00) or finish system (WP 012 00).

NOTE
Areastoo small for untreated kraft paper may be masked with MIL-T-21595 tape only.

3

FIGURE 31. Example of atypica corrosion control repair work package - continued.
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1 December 1992

ORGANIZATIONAL, INTERMEDIATE, AND DEPOT MAINTENANCE
NONDESTRUCTIVE INSPECTION

GENERAL INFORMATION

Reference Material

Daily/Special/Preservation Maintenance Requirements Cards............ccceeeeeenenenenerenerenenens A1-F18AC-MRC-200
Daily/Special/Preservation Maintenance Requirements Cards............ccceeeeenenenenerenerenenens A1-F18AE-MRC-200

1-1 INTRODUCTION

1-2 Thiswork package contains information related to nondestructive inspection of aircraft structure and structural components.

Nondestructive inspection personnel should be familiar with this information because someis not repested or referenced in
typica or specific procedure work packages, for example, frequency of nondestructive inspections.

2-1 FREQUENCY OF NONDESTRUCTIVE INSPECTION

2-2 Established inspection frequency for aircraft structure or structural componentsis contained in (A1-F18AC-MRC-200 or

A1-F18AE-MRC-200).
3-1 EXAMPLES OF DEFECTS

3-2 Seefigure 1. Defects that may develop in laminates and bonded honeycomb assemblies are shown to aid nondestructive
inspection personnel in definition of suspected defects identified in specific procedure work packages.

FIGURE 32. Example of a nondestructive inspection general information work package.
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Figure 1. Examples of Defects That May Develop in Laminates and Bonded Honeycomb Assemblies.

2

FIGURE 32. Example of a nondestructive inspection general information work package - continued.
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1 December 1992

ORGANIZATIONAL MAINTENANCE

NONDESTRUCTIVE INSPECTION

PENETRANT METHOD

Reference Material

AiIrcraft CorroSion CONEFO .........c.cuceieierererere e eresee et ee et benes A1-F18AC-SRM-500
1S 1T 0] o T WP 007 00
Military Specification, Inspection Materials, PEnetrant...........ocoeueerureeeicieeeiecneenesereseserenens MIL-1-25135, REV E or
Most Current
Naval Aviation MaintenanCe Program ... sesesesesesens OPNAVINST 4790.2
Nondestructive INSPection MELNOAS ..........c.ceururureeieererererere st NAVAIR 01-1A-16
Plane Captain MANUAL ..........cocooerirerereieie et ee e A1-F18AC-PCM-000

Support Equipment Required
Nomenclature Part Number CAGE Code

Black Light (M-16) 42201
Capable of 1000MW
Over 6 Inch Circle
15 Inches from Bulb

Face
Portable Fluroescent ZA43 54620
Penetrant Inspection
Kit
Ultraviolet Meter J221 62040
Materials Required
Nomenclature Specification/Part Number HMWS Index Number
Cleaning Cloth CCC-C-46, TYPEI, -
CLASS4
Penetrant, Type 1, MIL-I-25135 -
(Fluorescent),
Method C,
(Solvent Removable),
Sensitivity Level 2 or
3, Class 2, Solvent
Remover (Non-
hal ogenated) and
Nonagqueous De-
veloper
1,1,1-Trichloroethane 0-T-620TY1 12
Tube Type marker 673T -

FIGURE 33. Example of a nondestructive inspection typical procedures work package.
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A1-F18AC-SRM-300 004 00

1-1 INTRODUCTION

1-2 Penetrant inspection is nondestructive inspection for discontinuities open to surface in parts made of nonporous materials.
Thisis done by treating surface area with fluid which penetrates surface discontinuity. Excess penetrant not in discontinuity is
removed and penetrant remaining in discontinuity returnsto surface by capillary action. Developer is applied to provide
contrasting surface, and through absorption formsindication large enough to be visible to eye. Visua indications become distinct
by fluorescence of penetrant under black light. This method is effective for detecting defects open to surface in forgings,
castings, extrusions, formed sections, webs, and skins of ferrous or nonferrous material. Penetrant method of inspection requires
surface inspection area be thoroughly cleaned and stripped of paint or other surface coatings, for example, dry film lubricant.

2-1 SAFETY PRECAUTIONS

1. Make sure safety requirements have been met before using electrical equipment near aircraft fuel cells, oxygen
systems, and stores (A1-F18AC-PCM-000).

2.  Refer to NAVAIR-01-1A-16 for other safety precautions to be followed when doing penetrant inspection.

2-2 PERSONNEL QUALIFICATIONS. Personnel doing this nondestructinve inspection should be qualified and certified to
do penetrant inspections per OPNAVINST 4790.2 SERIES, NDI Technicians, NEC 7225/M OS 6044.

3-1 LIGHTING REQUIREMENTS
1. Ininspection booth, white light should be less than 2 foot-candles and black light intensity should be at least 1000
micro-watts at surface of part. When checking background white light intensity, black light must be turned off or
removed from inspection area.
2. For on-aircraft inspections, surface under inspection must be heavily shaded, and black light should be held close as
possible to ensure bright indication. To inspect lighting adequacy, use pin or other sharp object to draw thin line of
penetrant on part near inspection area. This line should be bright and distinct.

4-1 PREPARATION OF PART
CAUTION

Do not do prepenetrant etching on steel parts. Acid used for etching can cause embrittlement or corrosion of critical
structure.

1. Part must have finish system removed before inspection. Refer to specific procedure work package for details. |f
specific procedure work package does not exist, chemically remove finish system (A 1-F18AC-SRM-500).

g

7

1,1,1-Trichloroethane, 0-T-620TY 1 12

2. Clean ingpection area(s) with solvent-moistened cloth to make sure inspection area(s) is free of contamination or
foreign material.

2

FIGURE 33. Example of a nondestructive inspection typical procedures work package - continued.

148

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

A1-F18AC-SRM-300 004 00

5-1 INSPECTION PROCEDURE
CAUTION

Abrasive removal of material by grinding, sanding, or polishing at crack areawill cause metd to be smeared in surface of
crack resulting in hidden flaws. If inspection surface has been mechanically worked before inspection but after most recent
aircraft flight, penetrant inspection should not normally be done unless surface is etched to remove smeared metal. Etching
should not be done without depot engineering disposition.

1. Do Fluorescent Penetrant Inspection (NAVAIR 01-1A-16). Penetrant materias should conform to MIL-1-25135,
Revision E. Refer to specific work package for type, method, and sensitivity level. If specific work package does not
exist, or materias are not specified, usetype |, Method A, sensitivity level 2 or 3. Penetrant designated in latest
revision to qualified productslist of MIL-1-25135.

2. Apply penetrant to area to be inspected by spraying, brushing or wiping.

3. Allow penetrant to dwell for time listed below:

Part or Ambient

Air Temperature Time

Above 120°F Do not inspect
100 -120°F 15 minutes
60 - 100°F 30 minutes
40 - 60°F 60 minutes
Below 40°F Do not inspect

/4
O | 2L

1,1,1 —Trichlorothane, O-T-620 TY| 12

4. Remove pentrant with non-haol ogenated solvent recommended by penetrant manufacturer or with solvent moistened
cloth.

5. Apply Form D nonaqueous developer.
6-1 INTERPRETATION

1. Initial interpretation should beimmediately after developer has dried. Allow developer to dwell for minimum of 5
minutes but not more than 30 minutes before making final interpretation.

2. Interpretation should be done with naked eye unless specific procedure work package instructs use of magnification.

3. Markdl linear indications detected. Linear indications are defined as those having length: width ratio grester than or
equal to 3:1. Rounded indications should not be cause for evaluation unless stated in specific procedure work package
or unless rounded indications form line that could indicate partialy closed crack.

7-1 ACCEPTANCE LIMITS

1. Evauation of al indications should be done using acceptance limits for inspection arealisted in specific procedure
work package. If thisinformation is not included in specific procedure work package, refer to structural repair manual
(A1-F18AC-SRM-210 through A1-F18AC-SRM-240 or A1-F18AE-SRM-600 through A1-F18AE-SRM-750)
damage limits for specific inspection area.

3

FIGURE 33. Example of a nondestructive inspection typical procedures work package - continued.

149

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

A1-AV8BB-SRM-300 013 00

1 September 1991

INTERMEDIATE AND DEPOT MAINTENANCE

NONDESTRUCTIVE INSPECTION

EDDY CURRENT: SURFACE INSPECTION OF ALUMINUM

Reference Material

Eddy Current: Hole Inspection WP 014 00
Plane Captain Manudl ................. A1-AV8BB-GAI-500

Electrical (Static) Grounding WP 007 00
Support Equipment Required

Nomenclature Part Number CAGE Code
Circle Template - -

Eddy Current Flaw Detector ED-520 64241
Reference Block 64900-E/C STD 52546

Materials Required

Nomenclature Specification/Part Number HMWS Index Number
Cloth, Cleaning Rymple Cloth 301-Purified -
Marker, Tube Type 673-T -
Solvent, Dry Cleaning P-D-680, Type 2 4

1-1 INTRODUCTION

1-2 Thiswork package defines the safety requirements, surface preparation, ED-520 instrument setup and the procedure for
doing surface inspections and fastener inspections.

2-1 SAFETY REQUIREMENTS

2-2 Make sure the safety requirements have been met before using electrical equipment near aircraft fuel cells, oxygen systems
and stores (A10AV8BB-GAI-500).

3-1 SURFACE INSPECTION

3-2 Eddy current surface inspection is a nondestructive means of getting information on material variables, for example, aloy
type, hardness, heat treat condition, thickness, cracks, and so forth. The information below describes the requirementsto do an
eddy current surface inspection to detect flawsin auminum. Eddy current inspections should be done at the organizational level
using intermediate level resources.

FIGURE 34. Example of a nondestructive inspection specific procedures work package.
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4-1 SURFACE PREPARATION

7

-

Drycleaning Solvent, P-D-680, Type 2 4

1. Clean surface of inspection area of al foreign matter, grease, and oil using dry cleaning solvent.

5-1 ED-520 TESTER SETUP

NOTE
When using battery power, if needle does not move above red line and maintain a steady reading, recharge batteries.
1 Plug in tester or use batteries.
2. Connect probe. See specific work package for probe type.
3. Set FUNCTION switch to MED.

4. Position probe on part at designated reference point or on surface of 64900-E/C STD reference block. See WP
014 00, figure 1.

5. Turn SENSITIVITY INC counterclockwise to minimum.
6. Turn LIFT-OFF/FREQ and BALANCE controls counterclockwise to zero.
7. Turn BALANCE control to set meter pointer on scale.

8. If the BALANCE control does not bring the meter needle on scale, return the BALANCE control to zero and then
turn the LIFT-OFF/FREQ knob to 0.2 of aturn (revolution), then repesat step 7.

9. If required, repeat step 8 to bring the meter needle on scale. After the meter needle is on scale, slowly turn the
LIFT-OFF/FREQ knob counterclockwise to cause an up-scale needle movement.

10. Continue clockwise rotation of the LIFT-OFF/FREQ knob (adjusting the balance knob as required to keep the
meter needle on scale) until the meter needle reaches a peak and starts to move in a down-scale direction.

11.  When the meter needle goes from up-scale to a down-scale direction, decrease the LIFT-OFF/FREQ setting by
turning the knob 0.2 turn (revolution) in the counterclockwise direction for non-shielded probes. For ferrite
shielded probes, turn the knob in the same direction as before, except to 0.4 turn (revolution). At this point, the
instrument should be nearly set for the 0.003 of an inch of lift-off compensation. Insert a piece of writing paper
between the bare material and the eddy current probe and adjust the balance if required.

12.  Remove the piece of paper from under the probe and note the direction and amount of needle movement. Adjust
the LIFT-OFF/FREQ control to cause the meter needle movement to move about the same amount and direction.

2

FIGURE 34. Example of a nondestructive inspection specific procedures work package - continued.
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1.

14.

15.

A1-F18AC-SRM-300 013 00

13.

Repeat steps 11 and 13 until no needle movement occurs when the piece of paper isremoved from between the probe
and the bare material.

Lock the LIFT-OFF/FREQ control.

Select MED mode as required to get the required inspection sensitivity. The sensitivity adjustment may require
adjustment after thisisdone. Place the probe on the part to be inspected and adjust the BALANCE control if required.
The instrument is now adjusted for 0.008 of an inch intermediate layer lift-off compensation.

a  Using reference block, position probe on surface of block having greater conductivity, away from holes and
edges. Record reading.

b.  Position probe on the half of the reference block having the lower conductivity and record reading.

NOTE

The difference in microamperes should be approximately 120 microamperes.

c. If differencein microamperesis outside the range noted above, adjust meter deflection with SENSITIVITY
screw.

6-1 SURFACE INSPECTION PROCEDURE.

If required, place probe on part to be inspected and adjust the BALANCE CONTROL to locate the meter pointer at
250. Scan part by moving probe over surface at arate of approximately 12 inches per minute.

NOTE

Paint thickness variations will cause meter deflections. These deflections will not be as sharply defined as responses
from cracks. Part thickness changes and edges will cause meter deflections as sharply defined as cracks.

For comparison purposes, mark with marker any part thickness changes machined subsurface edges on surfaces of
part.
NOTE

Sharp movements down scale are characteristic of crack indications. Up scale deflections are not significant.

If balance point moves down scale when probeis near the edge of part, turn BALANCE control to return needle to
250 microamperes.

Set FUNCTION switch to LO and rescan areas that gave off scale meter indications with FUNCTION switch set to
MED.

Set FUNCTION switch to HI and rescan areas giving extremely small meter indications with FUNCTION switch set
to MED.

Move probe back and forth in suspected area of cracks.

FIGURE 34. Example of a nondestructive inspection specific procedures work package - continued.
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7. Mark with marker area where meter needle deflection is at least twice as great as variation taken during probe
movement on the standarization surface.

TYPICAL OR STANDARD
DRAFTSMAN'S CIRCLE
TEMPLATE

EDDY CURRENT
PROBE

SCAN AROUND FASTENERS
USING CIRCLE TEMPLATE
AS PROBE GUIDE

Figure 1. Eddy Current Scanning Around Fasteners Using Circle Template as Probe Guide.

FIGURE 34. Example of a nondestructive inspection specific procedures work package - continued.
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TABLE A-l. GENERAL AIRCRAFT INFORMATION MANUAL, PLANE CAPTAIN'SMANUAL AND
LINE MAINTENANCE MANUAL

TM CONTENTS MIL-STD-3001 ELEMENT DTD
REFERENCE NAME REQ’'D/OPT | REMARKS
TM FRONT MATTER 1-B.5.3.1 R
Title page 1-B5311 <titlepg> R
Numerical index of effective work 1-B.5312 <niewp> R
packages/pages
TPDR page 1-B.53.13 <tpdrpg> @)
HMWS page 1-B.5314 <hmwspg> @)
Alphabetical index 1-B.53.15 <al phai ndxwp> @)
TM introduction 1-B.532133 <introwp> R
Consolidated lists for technical 1-B.532134 <consolistwp> R
directives, support equipment,
materials and references WP
WORK PACKAGE FRONT MATTER
Title block
Work package information 2-521 <titleblk> R
Reference materia list 2-52.2 <wpinfo> R
Record of applicable technical 2-5221 <reflist> @)
directives 2-5222 <ratd> O
Support equipment required list
2-52.23 <sdlist> O
DESCRIPTION WORK PACKAGES | 2-5.24.1 R
Introduction 2-5241 <intro> O
Aircraft general description work 2-52411 <acdescwp> @)
package
Aircraft description 2-524111 <acdesc> R
Aircraft dimensions 2-524112 <acdim> R
Aircraft materials distribution 2-524113 <acmats> R
Aircraft arrangement work package 2-524.12 <acarrgwp> @)
Aircraft systems description work 2-524.13 <acsysdescwp> @)
package
Aircraft instrument panel location 2-524.14 <acpnlwp> @)
work package
Danger areas and precautionary 2-524.15 <dangarwp> @)
measures work package
Aircraft stations work package 2-524.16 <acstawp> @)
Aircraft dimensions work package 2-524.17 <acdimwp> @)
Aircraft access and inspection panels | 2-5.2.4.1.8 <acacesswp> @)
and provisions work package
Aircraft external power source 2-524.19 <acextpwrwp> @)

connections work package

FIGURE 35. Example of apartial TM technical content selection matrix.
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<IDOCTY PE GENACIM PUBLIC "-//USA-DOD//DTD genacim 3001 Part 2 199801//EN" [

<IENTITY DOC2 SYSTEM "pt2samp2.sgm” NDATA SGML>

<IENTITY figure SYSTEM NDATA CGM>

1>

<GENACIM>

<ACDESCWP><LINK><NAMELOC ID="loc.id">

<NMLIST NAMETY PE="entity">DOC2</NMLIST></NAMELOC></LINK>

<TITLEBLK>

<PRTITLE><MAINTLVL>Organizational Maintenance</MAINTLVL>

<SUBJECT>Aircraft Description</SUBJECT>

</PRTITLE>

<WPNOTICES><SUPER><PARA>This WP supersedes WP003 00, dated 15 August 1992</PARA>
</SUPER></WPNOTICES>

</TITLEBLK>

<WPINFO></WPINFO>

<PARAO>

<TITLE>GENERAL INFORMATION.</TITLE>

<SUBPARA1>

<TITLE>DESCRIPTION.</TITLE><PARA>The F/A-18A and F/A-18C are one crew member aircraft. The F/A-18B and F/A-
18D are two crew member versions of the F/A-18A and F/A-18C. ON 161353 THRU 164692, the aircraft is powered by two F404-
GE-400 turbofan engines with afterburner. ON 164693 AND UP, the aircraft is powered by two F404-GE-402 turbofan engines
with afterburner. Theaircraft hasa

variable camber mid wing with leading edge extensions. The two vertical stabilizers are angled outboard 20& deg; from vertical. The
wings have aleading and trailing edge flap system to provide the desired aircraft performance and stability characteristics. The dua
rudder and rudder actuator system provides directional control during flight. </PARA>

<PARA>The auxiliary power unit (APU) and airframe mounted accessory drive (AMAD) provide on-board power for engine
starting, electrical system operation. In addition, the APU provides air to the environmental control systems during ground
testing.</PARA></SUBPARA1>

<SUBPARA1>

<TITLE>MISSION.</TITLE><PARA>The F/A-18A/B/C/D is designed for Air-To-Air (A/A) and Air-To-Ground (A/G) weapon
delivery. A/A and A/G stores can be loaded on the nine weapon stations shown in <EXTREF HY TIME="clink" |D="WP00400"
XREFID="loc.id">

WP 004 00</EXTREF>. Armament also includesthe M61A1 or M61A2 20MM automatic gun system. Store capability includes
conventional/nuclear capabilities. Mission range may be extended by loading three external fuel tanks on the pylons for weapon
stations 3. 5. and 7. </PARA>

</SUBPARA1></PARA0><?Pub Caret>

<PARAO>

<TITLE>DIMENSIONS.</TITLE><REFERENCE>See Figure <X REF X REFID="figl">.</REFERENCE>

<PARA>Externd dimensions of the F/A-18A, F/A18-B, F/A-18C AND F/A-18D are the same except for the canopy
eight.</PARA></PARAOD>

<PARAO>

<TITLE>AIRCRAFT COORDINATES.</TITLE><REFERENCE>See Figure <XREF X REFID="fig2">.

</REFERENCE>

<PARA>X, Y, and Z coordinates are measured in inches and are used as the basic aircraft coordinate system.</PARA>
<SUBPARA1>

<TITLE>X COORDINATES.</TITLE><PARA>Lines are used to indicate vertical planes dividing the aircraft from wing tip to
wing tip are called X coordinates. X coordinate (X0.00) isthe vertical plane of the aircraft symmetry. Negative X coordinates (-X)
are vertical planesto the right of X0.00. Positive X coordinates (X) are vertical planesto the left of X0.00.</PARA>
</SUBPARA1>

<SUBPARA1>

<TITLE>Y COORDINATES.</TITLE><PARA>Lines used to indicate the longitudinal planes dividing the aircraft from nose to
tail arecalled Y coordinates. Y 000.00 is 60.50 inchesin front of the radome nose. </PARA>

</SUBPARA1>

<SUBPARA1>

<TITLE>Z COORDINATES.</TITLE><PARA>Lines used to indicate horizontal planes dividing the aircraft parallel to an
arbitrary reference plane to ground level and to tail tip are called Z coordinates.</PARA>

</SUBPARA1></PARAO>

<PARAO>

<TITLE>MATERIAL DISTRIBUTION.</TITLE><REFERENCE>See Figure <XREF XREFID="fig3">.

</REFERENCE>

<PARA>The airframe s primarily made of aluminum. Graphite/epoxy composite is used for many skins and doors. Titanium isaso
used for skinsand doors. Where maximum strength is required, beta annealed bar, plate, and forgings are used. High strength stedl is
used in the landing and arresting gear. Hydraulic tube assemblies are titanium.</PARA></PARAO><FIGSECT>

<FIGURE ID="fig1l"><TITLE>Aircraft Principle Dimensions</TITLE>

<GRAPHIC BOARDNO="figure"></FIGURE>

FIGURE 36. Example of an SGML document instance.
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3-4 Tightening Metal Fasteners

3-5 When torquing afastener, select a wrench whose range fits the required torque value. A
torque wrench is most accurate from 25% to 75% of its stated range. A wrench with a stated
range of 0 to 100 pound-feet (0-135 N-m) will be most accurate from 25 to 75 pound-feet
(33.8-101.3 N-m). The accuracy of readings will decrease as you approach 0 pound-feet (O N-
m) or 100 pound-feet (135 N-m). The following ranges are based on this principle:

Stated Range Most Effective Range
0-200 Ib-in. (0-22.6 N-m) 4-131b-ft  (5.4-17.6 N-m)
0-600 Ib-ft (0-810.0 N-m) 50-450 Ib-ft (67.5-607.5 N-m)
0-170 Ib-ft (0-229.5 N-m) 44-131 Ib-ft (59.4-176.9 N-m)
15-75 Ib-ft (20.3-101.3 N-m) 30-60 Ib-ft  (40.5-81.0 N-m)

TABULAR INFORMATION (NOT LABELLED ASA TABLE)

Term Definition

Equipment One or more units capable of forming specified
functions.

Icon Pictoria representation; visual image to give

immediate recognition of a hazard or to provide
essentia information.

DEFINITION LIST IN ALPHABETICAL ORDER, UNNUMBERED

FIGURE 37. Example of lists.
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5-1 Check the following for damage during shipment:

Tool Box Cabinet and Tool Kits.
Drawer Assembly.

Filing Cabinet, Security.

Rifle Mount Assembly.

Cabinet Assembly.
Shelf Assembly-wall.
Shelf Assembly-wall.
Radio.
RANDOM LIST
1. When operating with Class | or Class I leaks, continue to check fluid levels as

required in the PMRM.
2. Report Class 111 leaks immediately to your supervisor.

3. Refer to the Leakage Classification List below:

LEAKAGE CLASSIFICATION LIST

a Class| - Seepage of fluid (asindicated by wetness or discoloration) not
great enough to form drops.

b. Class || - Leakage of fluid great enough to form drops but not enough to
cause drops to drip from item being checked/inspected.

C. Class |11 - Leakage of fluid great enough to form drops that fall from the
item being checked/inspected.

SEQUENTIAL LIST,LETTERED ALPHABETICALLY

FIGURE 37. Example of lists - continued.
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WIRE NUMBER WIRING WIRE FROM TO LENGTH
DIAGRAM HARNESS ITEM PIN ITEM PIN FT.-IN.
W539- 119 -22 | 103.20 A15-E5539-1 300P38 34 TB16 6B 16-10
W539- 120 -22 | 103.20 A15-E5539-1 300P38 35 300J20 61 18-4
W539- 121 -22 | 103.20 A15-E5539-1 300P38 37 300J20 50 18-4
W539- 122 -22 | 103.20 A15-E5539-1 300P38 38 300J20 51 18-4
W539- 123 -22 | 103.20 A15-E5539-1 300P38 39 300J20 52 18-4
W539- 124 -22 | 103.20 A15-E5539-1 300P38 40 TB16 4F 16-10
W539- 125 -22 | 103.20 A15-E5539-1 300P38 41 TB16 2H 16-10
W539- 126 -22 | 103.20 A15-E5539-1 300P38 42 TB16 5K 16-10
W539- 127 -22 | 103.20 A15-E5539-1 300P38 43 300J20 53 18-4
W539- 128 -22 | 103.20 A15-E5539-1 300P38 44 300J20 54 18-4
W539- 129 -22 | 103.20 A15-E5539-1 300P38 45 300J20 55 18-4
W539- 130 -22 | 103.20 A15-E5539-1 300P38 46 300P 8 27 19-6
W539- 131 -20 | 104.10 A15-E5539-1 300P32 41 300J 2 3 12-5
W539- 132 -20 | 104.10 A15-E5539-1 300P32 42 300J 2 26 12-5
W539- 133 -20 | 104.10 A15-E5539-1 300P34 36 300J 2 28 12-5
W539- 134 -20 | 104.10 A15-E5539-1 SM0003 300J 6 18 7-2
W539- 135 -20 | 104.10 A15-E5539-1 300P10 6 SM0003 4-6
W539- 136 -22 | 104.10 A15-E5539-1 SM0003 300J14 41 12-7
W539- 137 -20 | 104.10 A15-E5539-1 300P32 43 SP0024 6-10
W539- 138 -20 | 105.10 A15-E5539-1 300P10 38 300J 6 15 9-6
W539- 139 -20 | 105.10 A15-E5539-1 300P10 39 300J 6 16 9-6
W539- 140 -20 | 105.10 A15-E5539-1 300P32 24 300P 8 30 19-6
W539- 141 -20 | 105.10 A15-E5539-1 300P32 25 300P 8 29 19-6
W539- 142 -20 | 105.10 A15-E5539-1 300P32 26 300P 8 31 19-6
W539- 143 -20 | 105.10 A15-E5539-1 300P32 27 300P 8 32 19-6
W539- 144 -20 | 105.10 A15-E5539-1 300P32 28 300P 8 6 19-6
W539- 145 -22 | 111.10 A15-E5539-1 300P32 29 300J 2 4 12-5
W539- 146 -22 | 112.10 A15-E5539-1 300P10 40 TB16 10H | 20-
W539- 147 -22 | 113.10 A15-E5539-1 300P34 13 300J 2 55 12-5
W539- 148 -22 | 119.10 A15-E5539-1 300P32 30 300J 2 5 12-5
W539- 149 -20 | 121.10 A15-E5539-1 3004 48 TB203 4 24 -
W539- 150 -20 | 121.11 A15-E5539-1 TB17 1 300322 33 6-6
W539- 151 -20 | 12111 A15-E5539-1 TB17 2 300322 34 6-7
W539- 152 -20 | 121.11 A15-E5539-1 TB17 3 300322 35 6-8
W539- 153 -20 | 121.11 A15-E5539-1 TB17 4 300322 36 6-9
W539- 154 -20 | 121.11 A15-E5539-1 300P10 7 300714 16 16-2

FIGURE 38. Example of an aircraft systemswirerun list.
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EQUIPMENT WIRE WIRE EQUIPMENT WIRING
REF. DES. PIN IDENTIFICATION HARNESS REF. DES. PIN DIAGRAM

066P 4 A W557-GD116 D20N A15-E5557-001 GD116 ACH2 - 066.10
B W557- 110 -22 A15-E5557-001 066S 1 =A14 066.10
C W557- 340 -22 - RED A15-E5557-001 B 9 13F 066.12
D W557 - 341 -22 - BLU A15-E5557-001 B 9 14F 066.12
J W557- 92 -22 A15-E5557-001 B 8 10A 067.10
K W557- 88 -22 A15-E5557-001 B 8 8K 067.10
L W557- 343 -22 - BLU A15-E5557-001 TB11 12F 066.12
M W557- 342 -22 -RED A15-E5557-001 TB11 12A 066.12
P W557- 28 -22 A15-E5557-001 066P 2 C 066.10
R W557- 29 -22 A15-E5557-001 066P 2 D 066.10
S W557-  339-22 -BLU A15-E5557-001 B 9 12F 066.12
T W557-  338-22 -RED A15-E5557-001 B 9 12A 066.12
U W557- 91-22 A15-E5557-001 B 8 9F 067.10
\Y W557- 87-22 A15-E5557-001 B 8 8D 067.10
W W557- 93-22 A15-E5557-001 B 8 10G 067.10
X W557- 89-22 A15-E5557-001 B 8 7G 067.10
Y W557- 90 -22 A15-E5557-001 B 8 9B 067.10
Z W557- 86 -22 A15-E5557-001 B 8 8A 067.10
A- W557- 11-22 -RED A15-E5557-001 066S 1 =A15 066.10
B- W557- 12-22 -BLU A15-E5557-001 066S 1 =B18 066.10
C- W557- 13-22 -YEL A15-E5557-001 066S 1 =B17 066.10
D- W557- 25-22 -RED A15-E5557-001 066S 1 =A18 066.10
E- W557- 27-22 -YEL A15-E5557-001 066S 1 =A17 066.10
F- W557- 26-22 -BLU A15-E5557-001 066S 1 =A16 066.10
G- W557-GD150 B20N A15-E5557-001 GD150 ACL2 121.10
H- W557- 202 -20 A15-E5557-001 TB225 3D 121.10
J W557- 14 -22 A15-E5557-001 066S 1 =B16 066.10

066P 5 A W557- 30 -22 A15-E5557-001 066J 8 A 066.10
C W557- 39 -22 A15-E5557-001 066J 8 C 066.10
G W557- 34 -22 A15-E5557-001 066J 8 G 066.10
H W557- 35 -22 A15-E5557-001 066J 8 H 066.10
J W557- 40 -22 A15-E5557-001 066J 8 J 066.10
K W557- 42 -22 A15-E5557-001 066J 8 K 066.10
L W557- 41 -22 A15-E5557-001 066J 8 L 066.10
M W557- 31 -22 A15-E5557-001 066J 8 M 066.10

FIGURE 39. Example of awiring reference designation list.
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WIRE WIRE | DIAGRAM |  WIRE FROM TO LNG
NUMBER TYPE HARNESS

CDL | FAN ITEM | PIN | LUG | SPL | ITEM | PIN |LUG | SPL | FT-IN
H539-119-22 EA 10320 | A15-E5539-1 | 300P38 | 34 T316 62 | + 16 - 10
H539-120-22 EA 10320 | A15-E5539-1 | 300P38 | 35 300120 | 61 18- 4
H539-121-22 EA 10320 | A15-E5539-1 | 300P38 | 37 300120 | 50 18- 4
H539-122-22 EA 10320 | A15-E5539-1 | 300P38 | 38 300120 | 51 18- 4
H539-123-22 EA 10320 | A15-E5539-1 | 300P38 | 39 300120 | 52 18- 4
H539-124-22 EA 10320 | A15-E5539-1 | 300P38 | 40 TB16 | 4F | + 16 - 10
H539-125-22 EA 10320 | A15-E5539-1 | 30038 | 41 TB16 | 2H | + 16 - 10
H539-126-22 EA 10320 | A15-E5539-1 | 300P38 | 42 TB16 | 5K | + 16 - 10
H539-127-22 EA 10320 | A15-E5539-1 | 300P38 | 43 300120 | 53 18- 4
H539-128-22 EA 10320 | A15-E5539-1 | 300P38 | 44 300120 | 54 18- 4
H539-129-22 EA 10320 | A15-E5539-1 | 300P38 | 45 300120 | 55 18- 4
H539-130-22 EA 10320 | A15-E5539-1 | 300P38 | 46 300P8 | 27 19- 6
H539-131-20 EA 10410 | A15-E5539-1 | 30032 | 41 30012 | 3 2- 5
H539-132-20 EA 10410 | A15-E5539-1 | 300P32 | 42 30012 | 26 2- 5
H539-133-20 EA 10410 | A15-E5539-1 | 300P34 | 36 30012 | 28 2- 5
H539-134-20 EA 10410 | A15-E5539-1 | SM0003 M 30016 | 18 7- 2
H539-135-20 EA 10410 | A15-ES539-1 | 300P10 | 6 SM000 4- 6
H539-136-20 EA 10410 | A15-E5539-1 | SM0003 3 41 ©2- 7
H539-137-20 EA 10410 | A15-E5539-1 | 300P32 | 43 300114 u 6 - 10
H539-138-20 EA 10510 | A15-E5539-1 | 300P10 | 38 SP0024 | 15 9- 6
H539-139-20 EA 10510 | A15-E5539-1 | 300P10 | 39 30016 | 16 9- 6
H539-140-20 EA 10510 | A15-E5539-1 | 300P32 | 24 30016 | 30 9- 6
H539-141-20 EA 10510 | A15-E5539-1 | 300P32 | 25 300P8 | 29 9- 6
H539-142-20 EA 10510 | A15-E5539-1 | 300P32 | 26 300P8 | 31 9- 6
H539-143-20 EA 10510 | A15-E5539-1 | 300P32 | 27 300P8 | 32 9- 6
H539-144-20 EA 10510 | A15-E5539-1 | 300P32 | 28 300P8 | 6 19- 6
H539-145-22 EA 11110 | A15-E5539-1 | 300P32 | 29 300P8 | 4 2- 5
H539-146-22 EA 13210 | A15-E5539-1 | 300P10 | 40 30032 | 1N | + 20 -
H539-147-22 EA 11310 | A15-E5539-1 | 300P34 | 13 TB16 | 55 2- 5
H539-148-22 EA 11910 | A15-E5539-1 | 300P32 | 30 30012 | 5 2- 5
H539-149-20 EA 12110 | A15-E5539-1 | 3004 | 48 30012 | 4 24 -
H539-150-20 EA 12111 | A15-ES539-1 | TB17 1 1 TB203 | 33 6- 6
H539-151-20 EA 12111 | A15-ES539-1 | TBL17 2 1 300122 | 34 6- 7
H539-152-20 EA 12111 | A15-ES539-1 | TBL17 3 1 300122 | 35 6- 8
H539-153-20 EA 12111 | A15-ES539-1 | TBL17 4 1 300122 | 36 6- 9
H539-154-20 EA 12111 | A15-ES539-1 | 300P10 | 7 300122 | 16 6 - 2

300114

FIGURE 40. Example of an aeronautical eguipment, airborne weapons/eguipment or support equipment
wiring list.
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FIGURE 41. Example of a page image area.
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A = A
=Y
A
12" 12"
»a A : lOH : -l
:r: =
ptt
v
A
v v
le |
< 11" >
I

FIGURE 41. Example of a page image area - continued.
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2-4 How to Use Torque Tables

1. Measure the diameter of the screw
you arc installing. \\\\\\\\\\\\

L
2. Count the number of threads per I”|” |“||
inch or 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, find the number of threads per inch that matches
the number of threads you counted in step 2. (Not required for metric screws)

FIGURE 42. Example of text wrapping.
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Similarly, the mass leaving the shock front is:

m = p1 Vi
m= Pz AL]_
my = pL At (V- uy) EQ 10

Invoking the principle of conservation of mass:

My = M
Po At (V- Up) = prAt (V-Uy)
Po(V- Ug) = p1(V-U) EQ11

EXAMPLE A

Equating the work done on the system with the rate of energy increase and cancelling the t's:
P1U1A —PoUp A =
Apy (V- Uy ) (€1 - 0.5 us®) — Apo (V-Uo) (& + 0.50 2)

EXAMPLE B

2-3 Cylinder Expansion Test

2-4  Animportant problem faced by the designer of fragmentation warheads is that he must
maximize the energy which is transferred from explosive to metal during the detonation. The
most frequently encountered configuration is that of an explosive-filled metal cylinder detonated
by awave moving axialy. The best scaling law that has been devised for this condition is that
of Gurney, who disregarded detonation conditions and shock effects in the metal and assumed
implicity that al the energy of the explosive is conserved. His equation for the cylindersis:

y = 2E ﬂ__
1+0.5 C/M

where v is the velocity to which the meta is accelerated by the explosive, E is unit energy
content of the explosive, C isthe weight of the explosive, and M is the metal weight. This
expression of velocity in terms of C/M implies that weight-ratio scaling of explosive and meta is
of prime importance and that dimensional scaling need not be considered at all. Theterm 2 E
has the dimensions of a velocity as was pointed out by Gurney in his original report.

EXAMPLE C

FIGURE 43. Example of eguationsin text.
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2-6  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 kilocalories per mole. The
calculated heat of detonation is 0.367 kilocalories per gram. Lead azide is used extensively asan
ingredient in initiating compositions.

[N=N=N] - Pb™* [N=N=N=]-

EXAMPLE D

2-8  Inthe manufacturing process ethyl nitrate (C,Hs.ONQO,), ethyl nitrite (C;Hs.ONO),
and nitroethane (C;HsNO,) aso are produced. The intermediate products of oxidation and
nitration involved in the preparation of mercury fulminate are as follows:

CH3.CH,OH CH;.CHO
Ethanol Acetaldehyde

EXAMPLE E

2-12 Two equations are given for the specific heat of PETN as a function of temperature:

C = 0257+ (521 x 109 T for T £ 140°C
and C = 0239+ (80x10°) T~for 3°C< T< 127°C
EXAMPLE F
NO:2
o
H-—C|I—H
H H
OzN-—O——l—C—(L—O——N02
) !
H— C—H

FIGURE 43. Example of equationsin text - continued.
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3-4 Inagiven amount of time, t, mass moves from one side of the shock front to the other
side. By definiton, mass, m, is given as afunction of density, p, and volume, V, by the equation:

m= pVv EQ1
The volume, V, can be expressed in terms of area, A, and length, L, by the equation:
V= AL EQ2

The length, L, is the distance a particle travels in our assumed time interval, t, times the velocity
v

L= tv EQ3
By figure 3 the velocity can be seen to equal:
Vo = (V—u,) EQ4

and

By equations 1 through 5:

momentum change/t = [p, Atu, (V- W) —po Atu, (V—Up) ] /t

EQ9

FIGURE 44. Example of numbering equations in text.
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To successfully load this IETM, do the following:

1. Uninstall previous IETM installed on file server or PEDD, rafer to the
Interactive Electronic Technical Manual (IETM) Administrator Course booklet.

2. Install the IETM from the CD AROM Drive to the File Server or PEDD, refer to
the Interactive Electronic Technical Manual {(IETM) Administrator Course

booklet.

3. Delete the annots and annots.dat folders, The following table ists the
location of these folders,

CD Number

A1-HEOCD-FHJ-000
A1-HE0CD-FHJ-000
A1-HE0CD-80B-D00
A1-H60CD-60B-D00

A1-HB0CD-FHJ-000
A1-HE0CD-60B-000

Machine Location
Type

FOR FULLY INSTALLED IETMs
File Server C:lietmloadfietmfebtbooks/books/sh60ffiracs
PCorPEDD C:ietm/ebtbooks/books/sh60firacs
File Servar Crfietmload/ietm/abtbooks/boocks/sh60bviiracs
PCor PEDD C:fietm/abthooks/books/sh60bw/iracs
FOR IETMs RUNNING FROM THE CD
PC C-fietm/sh60vtmp/private
PC C-fietm/shECbw/tmp/private

FIGURE 45. Example of ETM/IETM installation data, CD label, and flyleaf data.
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@ 1884, This Softwars, whether published or unpublishad, is under copyright to Sikorsky Alreraft!
United Technologies Corporation. By usimg this Software, you accept the conditiong of this
liconsa. You are permitted 1o make unlimited coples, contlngent upon:

1. display of this copyright notice in its entirety on all coples;

2. not selling, llcensing, lending, or ctherwlse transferring the software to other parties;

3. not modilying, reverse enginearing, decompiling, disassembling, or otherwise attem pting
lo discover the source code ol the Software;

4. not madilying, adapling, translating, or crealing dervative works based upon the Soflware
or any materials which may accompany it.

L. 5. Gowvermment Users: Use, duplicetion, or digclogure of this Software & sublect to resiricied
rights as provided In FAR Provislon 52.227-19(c)(2) and DFARS Provislon 252.227-7013{c)(1)
{ii), with the following exceptions: the Software may not be modified, adapted, or combined
with other Soltware.

Installing the IETM

The |IETM can be installed onto your computer's hard drive or it may be run from a
compact disk {CD). The installation program will guide you through the install of
your IETM. It may take up to 30 hours to completely install the IETM to your hard
drive when using a single speed reader. Normal installation from a dual speed CD
reader |5 approximately 2 houre,
Fer Windows 3.X
1. Click on the Windows Program Manager's File pulldown menu.
2. Select the Run option,
3. Type the letter of the CD ROM drive followed by (your CD drive letter):\setup.exe
4. Installation program will bagin tha install.
For Windows 85
1. Click on the Start button.
2. Select the Run opticon.
3. Type the letter of the CD ROM drive followed by (your CD drive latter):\setup.exe
4. Installation program will begin the install.

FIGURE 45. Example of ETM/IETM installation data, CD label, and flyleaf data - continued.
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PHEFACE STATEMENT. ..

| DISTRIBUTION STATEMENT - Distribution authorized to the Departmentof ™
§ Defense and U.S, DoD contraclors only (Adminisirative and Operational Use). | |

'+ Dther requests far this Technical Order shad be referred 1o WR - ALOTILT, i
i Robins AFB, GA 31098-5365.

WARHING - This Tachaical Order contains tachnical data whosa axport is
restricted by the Arms Export Conirol Act {Title 22, U.3.C,, Sec 2751 et seq.)
g or the Export Administration Act of 1979, as amended (Title 50, U.5.C,, App

: 24N el seq. ). Violalors of these exporl laws are subject 1o severe criminal

| penalties.

| HANDLING AND DESTRUCTION NOTICE - Comphy with distribution statement |-

| and destroy by any maethod that will prevent disclosure or reconstruction of
the Technical Orger.

FIGURE 46. Example of preface information.
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— | CD CONTENT

Files

CD CONTENT

This CD contains the following IETMS:

NA 01-H1AAC-2-6 - Organizational Maintenance
Instructions w/IPB, Main Rotor System

NA 01-H1AAC-2-7 - Organizational Maintenance
Instructions w/IPB, Tail Rotor System

| [ >

<] |

|| CANCEL || EXIT

FIGURE 47. Example of CD content data.
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IDENTIFICATION INFORMATION

SECURITY CLASSIFICATION
TM NUMBER
TM DATE
INTERACTIVE ELECTRONIC TECHNICAL MANUAL

TM Title

Illustration

FIGURE 48. Example of title data.
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File #DC Systeminfo Options

User Name :

Password :
Maintenance Level:

Employee Number:

Employee Name:

Skill Code:

Woarkcenter:

isellsj

~ {lhawkeye

org

621114

fims

Clear

FIGURE 49. Example of log on.
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MAINTENANCE EMNVIRONMENT
File MDC Options

Job Control Numbey:

Llser Track Plane Position

v HOVICE o OGN GROUND

v I FLIGHT

Message: Enter or select a value in all fields. i DK !

FIGURE 49. Example of log on - continued.
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REVISION SUMMARY

REVISION SUMMARY
The following work packages have been changed in this IETM:

WP TITLE REASON FOR CHANGE

1 Generator Assembly AM1 Addition of a new electric
1 Removal and Installation connector.

1 10-AMP Col m Additional test equipment
Circuit Breaker on Driver Lip required to perform
Shuts off Troubleshooting troubleshooting.

QK

e it
= v

‘imﬂagu: Select OK to close the window.

FIGURE 50. Example of revision summary.
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. ~LISTO DF {.‘.DNTENTS
= Sisteind 7 Subsystens ottt

AH-E4D GENERAL mmnuarum
AR YEHICLE LONGBOYY
ARCRAFT GENERAL MANTEMNANCE
AIRCRAFT STORAGE
AIRCAAFT SURVIVABILITY EQUIPMENT
AIRFRAME STRUCTURE
APU SYSTEM
ARMAMENT SYSTEM
COMMUNICATION SYSTEM
|CONTROLS DISPLAYS SVSTEM
(DATA MARAGEMENT SYSTEM
|DRIVES S¥STEM
ELECTRICAL SYSTEM

ACFT HARMESS SET

i
INTERHAL AND EXTERMAL LIGHTING INSTALL AT

LIGHT FORMATION
LIGHT HAVIGATIONAL
LIGHT NAVIGATIOHAL
LIGHT HAVIGA TIONAL
LIGHT -ANTI-COLLISIO
LIGHT -ANTI-COLLISIO
LIGHT -COCKPIT UTIL
LIGHTING DISTR PHL

LIGHT, FORMATION, RIGHT HAND WING, REPAIR BY R;
LIGHT, FORMA TIDH, VERTICAL STABILIZER, REFAIR I];

FIGURE 51. Example one of List of Contents.
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SoftBuad Panorama PRO

= A1-SEIVE-MMD. 300 |
DEPOT MAINTENANG e ar
GAS TURBIME START
PHOVWER LINIT
@ MUMERICAL INDEX O
PACKAGES
& LIST OF TECHNICAL |
DEFICIENCY
o WARMINGS APPLICA ————————————————
HAZARDOUS MATER  B1Hasn Havisal TECHMICAL MAMNUAL
o ALPHABETIC INDEX g
B NUMERICAL INDEX OF PART NUMBERS
o NUBERICAL INDEX OF REFERENCE
DESIGHATORS
3 CONSOLIDATED LIST OF EFFECTIVE DEPOT MAINTENANCE
VWORK PACKAGES

GAS TURBIME STARTER/AUXILIARY POWER UNIT

CRO0303

CRO0305

This manual supersedes MAYAIR A1-5830VE-MMD-300 dated 1

T e

FIGURE 52. Exampletwo of List of Contents - manual title and front matter for scrollable ETM.
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SoltQuad Panarama PRO
g
DEPOT MAINTENANCE
& mgtmﬁ HTA ISTING AND TROUBLESHOOTING
i BINE STARTER/AUXILIARY POWER UNIT
*+ FUEL SFRAYER  Siys il Fenar Wk Packages FUEL SPRAYERS
& HYDRAULIC SH  SGUL Jree CRO0303 AMND CRO0305
AND FILTER AS =
(B2403651) ]
&= INTEGRATED P, H“ .'ﬂmﬁ' e
2 AR IR hponent 85600253
AT __ DetachNavgster | MIL-5-1 48234
MATERIAL S REQUIRED.
Fugl PIL-C- 7024 Type ||
Fs
TESTING
The following tests shall be perdformed on the spraer 1o ascadtain the
operational charactsrishics pefore rapair, When a unit falls [o mest
specified critena, reference is made to troubleshooting tables
desigtned as guides for isolating and comacting equipment failuras
or matfunct ong, Afier a faull has been comactad, the st shall be
pefarmed again o venly proper operat on of the unit. Successiul
completion of these tests shall validate and constitute acceptance of
the sprayer for oprerational uss
SoftQuad Panorama PROD =] x|
File Edit DOptions Shles Mawvigator ‘wWebs Bookmarks Help
@©le=] (=]t ] [slefe] [ 1]
“x# TESTING AND TROUBLESHOOTING DEPOT MAINTENANCE =
4  GAS TURBINE STARTER/AUXILIARY TESTING AND TROUEBLESHOOTING
POWER UNIT GAS TURBINE STARTER/AUXILIARY POWER UNIT
= FUEL SPRAYERS FUEL SPRAYERS
LS HYDRAULIC SHUT-OFF VALVE CR00303 AND CRO0O0305
AND FILTER ASSEMBLY
(82403651)
- SUPPORT EQUIPMENT.
INTEGRATED PUMP AND TestRig, Fuel Component 85600253
CONTROL Stopwatch MIL-5-148234
MATERIALS REQUIRED.
Fuel MIL-C-7024 Type |l
|
TESTING
The following tests shall be performed on the sprayer to ascertain the
operational characteristics before repair. When a unit fails to meet
specified criteria, reference is made to troubleshooting tables
desigtned as guides for isolating and correcting equipment failures
or malfunctions. After a fault has been corrected, the test shall be
performed again to verify proper operation of the unit. Successful
completion of these tests shall validate and constitute acceptance of
the sprayer for oprerational use.
D:%1PEM\PanDemo3\a1-580WE -MMD - 300, sam ||[Beainners weh ]

FIGURE 53. Examplethree of List of Contents - testing and troubl eshooting work packages
for scrollable ETM.
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HOW TO USE THIS IETM
HOW TO USE THIS IETM

| Work Packages - This IETM consists of Work Packages, developed in
1 accordance with the LSA data. To access an individual work package, go to
the List of Contents, and click on the applicable title.

{ Help - Help information is always available from the menu on each screen.

Hotspots - There are hotspots on text and callouts, which will bring up
1 additional information. Hotspot callouts are in gray; text hotspots are
underlined.

{ Parts Information - Parts information may be accessed from any procedure by
§ clicking on the callouts in the illustrations. It may also be accessed from the
§ menu,

QK

Message: Select OK to close the window,

FIGURE 54. Example of "How To Use This|[ETM" information.
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File Yiew Tools Help

— LIGHT,FORMATION: LIGHT, FORMATION, LEFT HAND W - |["|

LIGHT, FORMATION, LEFT HAND
WING, REPAIR BY REMOVE AND
INSTALL

Tools

TOOL KIT, AIRCRAFT, M (Gity 1)
MNSN: 5180009879816

Partnum: SC518095CLB09
Cage: 19204

TOOL KIT, TECH INSP (Qty 1)
MNSN: 5180003235114
Partnum: SC180%9CLADS
Cage: 81996

GLOVES, CHEMICAL PRO (Qty 1)
NSN: 8415002668677
Partnum: £7-G-381

RESPIRATOR, AIR FILT (Qty 1)
MNSM: 4240008836519
Partnum: 85556

Cage: 55799

GOGGLES, INDUSTRIAL (Qty 1)
NSN: 4240000523776

] I'I.-

Personnel

68X AH-64 Armament/Electrical
Systems Repairer
Number Required: 1

68X3F AH-64 Armament/Electrical

Systems Technical Inspector
Mumber Required: 1

OK

FIGURE 55. Example of WP title and example one of WP initial setup.
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=] BENCH TEST THE HYDRAULIC PUMP 4]~

Input Conditions

Special Tools and Test Equipment

Test Set. N-3A
Test Set. C-1

Materials
b gallon container
5 gallons Hydraulic fluid MIL-L-3343

Support Equipmant
Compressian Tester. CG-4-83

(Mare)

Prass NEXT 1o advance

[F5 BACK] [F& NEXT] [F7 QUIT]

FIGURE 56. Example two of WP initial setup.
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=1 BROGE TR,

LA L1003 S A L L L b A b

D iglr
Help

Task: [ 351005 LIGUID OXYGEN (LOX) CONVERTER (3511AC1) REMOVAL

INPUT CONDITIONS

Required Conditions:
1. 050080 AIRCRAFT SAFE FOR MAINTENANCE
2. 050070 AIRCRAFT ELECTRICAL POWER REMOWVAL
3. 050045 FORWARD AND AFT LOWER COMPARTMENT ACCESS
DOORS OPENING {INTERIOR AND EXTERIOR)
4, 121075 LIQUID OXYGEN DRAINING
! Personnel Required: 2
1. -—-- Technician & removes hardware.
2. --—-- Technician B assists technician A.

Support Equipment:
1. COTTON OVERALLS, COTTON OVERALLS {NSN: -) (CAGE: -)
{Quantity: 1)

-

FIGURE 57. Examplethree of WP initia setup.
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[}

Softliuad Panorama PR
—

@ A1-551E-MMD-300
ﬁzjm'”'gw : MATERLALS REQUIRED.
REHNE TERAUXILIARY Goggles GEG-G-511 —
POMNER LT Helmet, Vialding BEH-1T 5 J
o NUMERICAL INDEX OF EFFECTIVE WORK Respiraior GGG T5IE s
PACKAGES Tape, Plastc HH-T-0075 (A-A41680 Type 1, Class ) —
& LIST OF TECHNICAL PUBLICATION Facesfield, Industial  L-F-2 s
DEFICIENCY
o WARNINGS APPLICABLE TO
HAZARDHOUS MATERIALS Facilities Required
LRI RS Homenc aure Fpplication
8 NUMERICAL INDEX OF PART NUMBERS Spray Installahon, Metal Fepar of sealol s=al bore
@ MUMERICAL INDEX OF REFERENCE Jig Boser, Veric # of.Jig GHnder, Ve cal RiEp air of sealal bone
DESIGHATORS
@ COMSOLIDATED LIST OF EFFEC TIVE |NTRDDUE“DN
e skl ] This wiork package (WP ) provides the instructions necassary to
inspect and repair the accessony gearbox housing assamily at depot
maintenance lavel.
CLEANING
1. Cleanfdegrease accessory gearkiox housing using cleaning
methad CMAT wath ultrasonic cleaner (A 1000 VES XY 2009 and
the foliowing critena;
a. if using alternate method ChM1E (high pressure pams washer), o
i am i i — & e i i ek sl o ook s ol s ok = =l
B4 TPE MAP D emo 30AT-EBOVE-MMD- 300, 5am | Bearnner's web fl |

FIGURE 58. Example four of WP initial setup for scrollable ETM.
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= CONSOLIDATED LIST OF MATERIALS alv]

Specification/ HMWS
Nomenclature Part Number iIndex Number

CCC-C-440
Cloth, Cheesecloth | Tvpe 1, Class 1

Epoxy Primer Coating | MIL-P-23377 Ty 1 22
Epoxy Primer Coating | MIL-P-23377 Ty 2 22
g;:‘rgidity Indicator MIL-1-26860, Type 2

chppaant, MIL-L-23398, Type 2 15

Prets HEXT to advance

| [F1 HELP] [F6 BACK] [F7 NEXT] [FB QUIT

FIGURE 59. Example of supporting information WP - consolidated list of materids.

183

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

—— | TRANSPORTATION ELECTRONICS SHOP CONTROLS - THEORY OF OPERATION

THEORY OF OPERATION

SYSTEM DFERATION
POWER ENTRY HOUSENG AND SECONDARY WPUT POWER FILTER

Thras sfwne input powsr fram o oxtemil SoURsE. Lo, diensl peweied pemErehor o leclly
powes criry Buuming and coanecisd o The pows' Wput connecion. [ralds e housing se
meirel I pew w1 foo hadepede rl Gaape ST S P IS INOUT Dowe Tl
“ﬁ:‘- ENMPYL “T- -ﬁ*—w“lﬂ:’;ﬁ'“ih“
Fulse 1

& whorl cecull end emnaine oo weil e bansand has Desn by-pesmed and e Ire sulcee
The priily Nget power s seppresm. condifion of Rolks catmad by Emcho Magrlic §
sl of the vhallsr owet The Inpek powest ek A SBCONCRY INpat powet Tinr i connacid |
i pesr W o sosure [Eobscton of sheller choulls fown iransent volimges beiow the :
EMP protechons oowig in Gwough e power nee.

FOYVER DNMSTRIBUTION ASSEMALY (POR

Tha POA corssmly o & hies sssembly which houses T crcull phosclon: @nd T pom |
consine ceasl brasoir and ndoalos.  The cicull probechns, devices oonsist of an e

of mmy one of Tebe Cimions, (ol S wil coume B MAIN POWER cicill breshey s ressl
Trereby ramew g povesr © v b crew of T sl and caumes e AC POWER
Yinam 621 10 O, the MAIN FOWER crrull Brealosr spriles power 1o e lnpuls of the othe
P rieaiom. showta powst applied for sach phass wil come an. bs ench of S ey
24t 1 UH. B comsspondng ndicalon Wil core on oviding & vieual ndiestnn of powes

FIGURE 60. Example one of descriptive information.
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SYSTEM DESCHRIPTION
1File 2Status 3 Liwary #Accexsr 5T/S 6 Option: 7 Utilities 8 Help

1. Gestem dg-cm{gllinn_ The anceatt iz a single engine hghter-attack weapon system
with & combal vadius of 2 000 neutical miles when canying (el lsads of odnance and foei
The aicrell iz capable of operating in all weather corelitions, day or night fiom foresnd land
frases o from caney platiorms,

Press NEXT to continue
F1 HELP [F4 BACK| [F5 NEXT][F6 QUIT]

FIGURE 61. Exampletwo of descriptive information.
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(=] SYSTEM DESCHIPTION FOR CONSTANT GENERATOR SWITCH

24000

70 QUT

Q101 pumps & constant velue of A a
current into the charging capaci- Constant current generator and switch
tor C101, regardiess of the T2V ¢ '
voitage scross C101

The voitage across R104 divided
by it resistance determines the
emount of current being pumped
Into C101.

-

Potentiometer 102 sets up the
voltage to be epplicd across
R104 which sats the langth of . W
the remp st approxXimaetely 170 Common 100 [—(—l

microseconds. D € €z

Q104 R107

i
o

Switch Q104 shorts scross C101 R20 % Mmoo

when the ramp has reached its 2K

prescribod length. ruy < MW ! ¢
CR1Q2 l

Select underlinad , lowes case letters (o trace signals
F1 HELP [EGHEXT)

FIGURE 62. Example three of descriptive information.
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& DESCRIPTION AND PRINCIPLES OF INTEGRATED PUMP AND CONTROL
OPFERATION
GAS TIHBIME STARTERGALOLIARY DESCRIPTION
POnERLT The IPC [} forms part of the Gas Turbine StaedAwdiary Power =

Unit {GTSIAP LY fual system. The IPC comprices a fued inlet filar
assembly, a magnatic pick-up, a pressure raising vatee (FRY), a spill
walve, and torgue motor (T)

PRINCIPLES OF OPERATIOM (=)

Fuedl enters IFC at the fusl inlet and passes through the fusl inlet filter
assambly. The fuelis pumped through the IPC by a high pressure
gear pump contained in the pump and relief vale assembby (B4,
Figure 1, WP 00 00)

Pump speed is measured by @ magnetc pick-up, sensing on the
gear teoth of the drive shaft (80},

Fuelis metared byt he Th levier and Th onifice. The position of the
Thd is detarmined by & signal input to pins A and B of receptacle (23).

The pressure drop across the T onfice is maintained by means of &
prassura requlating vale consisting of the spill vahke which bleads
excess fuel back toa the inlkst of the pumg and the pressure raising
valva in the fuel delivery line. The pressure inthe pump is praventad
from exceading a praset madmum prassure by maans of a pressure

i

b DESCRIPTION AND PRINCIPLES OF
OPERATION
GAS TIHBINE STARTERMLIMILIARY
POWER UNIT

FIGURE 63. Example four of descriptive information - scrollable ETM.
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PERFORM NOSEWHEEL OPERATIDMAL TEST

3, Dbrerve the following indicalions
prow within 30 seconds:

& DM FAIL, FLUIES LW and
WHEN 5%6 FAIL 1] e blank

i e =
b, MAINTENANCE CODE display 12] (0206 ]
iz B36, 342, 44 pnd thes goes
tlank. @ ooiFan
c. DDI FAl, FLUIDS LOW and
WPN SYS FAIL (3] indicalors are 3 ['-n”ms
black. b
WPN SYS
FAIL

Prazz NEXT to advance

!F1 HEEI

FIGURE 64. Example one of troubleshooting.
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— | AUXILIARY FUEL TANK PRESSURE CONTROL VALVE - TROUBLESHOOTING

CONTROL VALVE DOES NOT OPEN WITH EXT TK SWITCH SET TO ON

WARNING

Turn off power before detaching or
attaching wires and connectors.

High current 28 VDC or 115 VAC is
present. Failure to do so could result in
death or serious injury.

OK

FIGURE 65. Example two of troubleshooting.
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~— | AUXILIARY FUEL TANK PRESSURE CONTROL VALVE - TROUBLESHOOTING

CONTROL VALVE DOES NOT OPEN WITH EXT TK SWITCH SET TO ON

1. On pilot FUEL panel EXT TK switch is set to e o
ON position, check for 28 VDC at P243-1. 2 "a'm E
EXTTK @ T @

SWITCH|

T B008T
OO0 oN
Is voltage present? \@] mmw @
OFF

v O

OK

[ AUNLIARY TANK

pos | J¢  PRESSURE VALVE

4 . 28VDCIN

{1}

RTN

AP K]
— GS576

L4

v - @ - w )

FIGURE 65. Example two of troubleshooting - continued.
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_— AUXILIARY FUEL TANK PRESSURE CONTROL VALVE - TROUBLESHOOTING

CONTROL VALVE DOES NOT OPEN WITH EXT TK SWITCH SET TO ON

2. Check for open between P243-3 and
SIREA, o rimlyrinte
i - J1 PRESSURE VALVE
Does open exist? - savoem
L I
Yes X - . Lamw f
No O — GasTe I L4
I ] [

YES RESPONSE BRANCHING

EEEE AUXILIARY FUEL TANK PRESSURE CONTROL VALVE - TROUBLESHOOTING

CONTROL VALVE DOES NOT OPEN WITH EXT TK SWITCH SET TO ON

3. Repair open wire.

FIGURE 65. Example two of troubleshooting - continued.
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AUXILIARY FUEL TANK PRESSURE CONTROL VALVE - TROUBLESHOOTING

CONTROL VALVE DOES NOT OPEN WITH EXT TK SWITCH SET TO ON

4. Check for open between P243-3 and
GS576-A. o AUXLIARY TATK
1) — PRESSURE VALVE
Does open exist? : ol Kl 28 VOC by E
. b
Yes O n . AN
No (¥ = 68576 = . L
oK
[ ] {
NO RESPONSE BRANCHING

AUXILIARY FUEL TANK PRESSURE CONTROL VALVE - TROUBLESHOOTING

CONTROL VALVE DOES NOT OPEN WITH EXT TK SWITCH SET TO ON

5. Check for 28 VDC at P174-B11.

Is voltage present?

Yes O
No X

IE mi

1

r

H
g a“_g

FIGURE 65. Example two of troubleshooting - continued.
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— AUXILIARY FUEL TANK PRESSURE CONTROL VALVE - TROUBLESHOOTING

CONTROL VALVE DOES NOT OPEN WITH EXT TK SWITCH SET TO ON

6. Check for 28 VDC at P174-B11.

Is voltage present?

Yes O
No X

N

NO RESPONSE BRANCHING (CONT)

= AUXILIARY FUEL TANK PRESSURE CONTROL VALVE - TROUBLESHOOTING

CONTROL VALVE DOES NOT OPEN WITH EXT TK SWITCH SET TO ON

7. Troubleshoot circuit protection

system (dc essential bus 2-pilot station).

FIGURE 65. Example two of troubleshooting - continued.
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Softfuad Panorama FRO

el =l RS L

= TESTING AND TROUBLESHOOTMG

GAS TURRBINE STARTERMRLIXILIARY

POAWER LiMT

FUEL SPRAYERS

@ TESTING

@ PRETEST SETUP

o PG START-UP PROCEDURE FOR
FUIEL SPHAYER TESTING (=)

= G SHUT-DOWN PROCEDURE FOR
FUIEL SPRAYER TESTING (=)

= HYDRAULIC SHUT-OFF VALVE AND
FILTER ASSEMBLY [B2403651)

o INTEGRATED PUMP AND CONTROL

RIG SHUT-DOWN PROCEDURE FOR FUEL SPRAYER
TESTING (=)

1. Stop the boost pump by depressing the boost puenp control
switch 53 (sheet 2] located on confrol panel sssembly [sheet 1)

PATTERNATION TEST

1 Checl pattemation at 100 psig srayer boost prassuns as follows
2 Rotate the diverter hands (= sheet 5) upward and allove fuel
1o accumedate in the graduated oindsrs urdil & mase mum of 100
cmid is collectad in amy one of oinder numbers 3 though 10 and
then stop fiow into cylinders by rotating the diverter handle
Chowivard

a The wolume of fusl collactad in he eight cantral graduated
tubes (tubes 3 though 100 shall be betwesn 40 cm3 and 100
crmd, The maximum permissible wolume collected in wbes 2 or
11 must ot excead two thirds of the volumibs colfectad in aither
fube 3 or 10 respectively. Mo fuslis permitted intubess 1 ar 12

CAUTION

5

Dl (4] ]

mEEE

tai TESTING AND TROUBLESHOOTING
GAS TURRINE STARTER/ALIKILIARY
POMWER LINIT

FUEL SPRIYERS

4« HYDRAULIC SHUT-OFF VALVE AND
FILTER ASSEMBLY [B82403651)

o INTEGRATED PUMP AND CONTROL

Fuel Component Test Rig-Set Up and Contraliindlcator Detalls
{Sheet 1 of 5)

FIGURE 66. Example three of troubleshooting (for scrollable ETM).
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e Troutdeshooting Procedres

OBOGS BACKUP OXYGEN SYSTEM Open door 10R
(BOS) ASSEMBLY
THIS WP SUpersees Wi 075 00, dated On 181352 THRU 161359, on no. 2 circult breaker panel
15 Decermber 1987, assembly, open.
o L.".':; :"'”'”"mm BirermCN Coge [ Does 69t 20 ohms exist from 22P-D002A pin 1810 pin 267 ]
4 Warning, Caution, Advisary, and Fault | YES » | NO = |
Indicatinns
& Faull Descriptar Do substeps balow;
S HUD Display Symibology Remove Door 12R
& Testing
= Cataput System Disconnect 22P ., 5
Testing artl T bihes kol -Part 1 -
M wﬁ;:: -l [ Does B9to 90 ohms exist from 22057
& TESTING AND TROUBLESHOOTING | YES:w | HNO =
Combined Opesational Checkout and
Troutdeshooting Procedures Replace system flow modulating pressure
Do substeps below:
Open door 130,
Disconnect .
Do Substeps below:
Cpsn door 1pR I
_ |
e (e Witk !

FIGURE 67. Example four of troubleshooting (for scrollable ETM).
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- WIRE SYSTEMS CIRCUIT IDENTIFICATION a

Circuit
Function Letter

Circuit

Examples

A

Armament

Stores Management
System

Missiles/Rockets

Gun

Chemical

Photographic

Camera
Camera Doors
Camera Heating

Control Surface

Autopilot

Flight Cantrol
Wing Sweep

Trim Contraol
Airbrakes
Hydraulic System

Piets HEXT to advance

F1 HELP

|[F6 BACK! |[F7 NEXT| |FB QuUIT|

FIGURE 68. Example of wirelist.
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WIRING BETWEEN NO. 7 CB RELAY AND WING LOCK SWITCH

Ho 7 &8 Kalay
17E-COTR

= | S B2

i 1=

LT

head Wirg Look wwiich
s w2 :
-Ll 1 E: SIre-  BIPL- Lesd
e 00 il N et
Ruiay 2r- ) = Fiakd
o = Dretegier |/
28 L] 1 Srourd wwa bl -—-i
o []17c02 ] Fowear
BUE 5 Door R18 Door J4L
Doar 10L - Door 310

PRESS NEXT TO ADVANCE
[F1 HELP) - F6 B [Zi

FIGURE 69. Example of wire diagram.
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Saftuad Panorama PRO

(A5 TURBIME STARTERMUKILIARY
POV LINIET

4 ACCESSORY GEARDON HDLUSING
ASSEMBLY N196923

4k FUEL SPRAYERS M210405

4k HYDRAULIC SHUT-OFF YALVE AMD
FILTER ASSEMELY

dp INTEGRATED PUMP AND CONTROL
PN IPC 102

SPILL WALVE DISASSEMBLY

1. Cut locking wire and remove outlet connection (267 with C-fing
127} and plug (14) with Coring (15) from spill valee cover assambly
(16), Discard O-nng (27) and C-nng (15)

2 Remove four socket head screws (17) and four lat washers (18)
and remcve spill vabe cover assembly (16). Remove and discard
C-ring (19) < o

3 Remove shim [22], spring (211 and diaphragm assembhy (207
Record thickness of shim removad. (QA)

4. Remowe two socket head screws (24) and remove orifice (23)
and Cering (26). Discard Conng (25). |:|

FUEL ML ETFILTER ASSEMBLY, DISASSEMBLY

1. Cut locking wire and remove inket connection (1) with Q-nng (23
from filter housing (31, Remove and discard Coring (2],

2. Remove two socket head screws (4) and two flat washers (5]
and rermove filker housing (3) Bemove and discard COoring (8). |:|

3. Bernove fuel inlet filter assembly (7) from pump and refiel vate |:|

FIGURE 70. Example of procedures for scrollable ETM.
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=Y GAS TURBINE STARTER/AUXILIARY POWER UNIT ME E3

INTEGRATED PUMP AND CONTROL P/N IPC 102

TM COVER AND INSERT ASSEMBLY, DISASSEMBLY (msl) )
1. Remove two socket head screws (43) and two flat washers (44) and remove nameplate (42.) X

2. Cut wire locking wire and remove bleeder plug (45) with O-ring (46). Remove and discard
O-ring (46).

3. Remove four socket head screws (29) and four flat washers (30) and loosen and position
receptacle (28) as required to gain access to pressure sealed connector (34). O

NN N NN NNNN N N NOTE N N\ NN NN N NN N

If the pressure-sealed connector cannot be removed sufficiently to gain access to
soldered connections, it may be due to the wires being wrapped around the torque
motor. If this is the case, remove four socket head screws securing TM cover and
insert assembly, loosen cover and unwrap wires.

DNUONN N N NN NN NN NN NN NN NN N NN N

4. Remove internal retaining ring (33) and remove pressure sealed connector (34) sufficiently togain
access to soldered connections. Remove thermofit tubing and unsolder connections of receptacle
wires at the pressure sealed connector (34). Remove spacer 32) and gasket (31). Discard gasket
(31). Inspect wires between receptacle (28) and pressure sealed connector (34) and remove
thermofit tubing as required and inspect soldered connections at receptacle (28). If any damage
found, unsolder connection at receptacle (28). Remove and discard wire part number 85100158
and wire part number 85100167 as required.

_next N | o |

VAV A4

Y A4

FIGURE 71. Example of procedures for IETM with unlimited number of steps (hotspotted arrow
leading to graphic).
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= REMOVE SWITCH BOX (o[

3. Unscrew and then
disconnect connectors (3).

Prez: NEXT to advance — —

FIGURE 72. Example of procedural information with asingle step.
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- REMOVE SWITCH BOX v

1. Select OFF (1) on the
SELECTOR switch.

2. Raise switch guards (2)
and place switches to OFF.

3. Unscrew and then
disconnect connectors (3).

Prezs NEXT to advance

FIGURE 73. Example of procedura information with multiple steps.
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REMOVE SWITCH BOX

1. Geleer OFF (1) an the
CEIFOTOE wwpish

£ Haise swntol guasds B2) ond
piavs swniches o 3

3. Unszcrew and then disconnect
connectors [3]).

Prezs NEXT to advance

FIGURE 74. Example of procedural information with dimmed steps.
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1. §f external power is not applied, or
if generators are not aperating,
make sure MMP ENABLEJBRCU
switch (1} is momentariy setto

RESETY position.

2. Retract switch guard and press
DDI BIT/RESET switch (2).

- PREPARE AIRCRAFT FOR OPERATIONAL TEST ) N alw

Inside Nosewheel Well
Looking AFT

Press NEXT to advance

[FTHELP].

[Fs BACK] [F7 NEXT] [F8 QUIT]

FIGURE 75. Example of procedures with locator graphic leading to detail graphic.
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PREPARE AIRCRAFT FOR OPERATIONAL TEST

3. Observe the following indic ations
occur within 30 seconds:

a. DDI FAIL, FLUIDS LOW and p J e
WPN SYS FAIL are black and - —
white (1) L

b. MAINTENANCE CODE display is F.
888, 342, 444 and then goes 1¢ O
blank (2). O

c. DDI FAIL, FLUIDS LOW and s,
SYS FAIL indicators are black (1)

Press NEXT to advance
F1 HELP

[F5 BACK] [F& NEXT] [F7 QUIT]

FIGURE 76. Example of procedures with previous detail graphic used as locator.
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— LIGHT,FORMATION: LIGHT, FORMATION, LEFT HAND W - ||

File View Tools Help

bile fiow Jools o0 |

[Remove wing formation light, |

1. Identify and detach tvwo
wires from splices.

2._I1amnve six screws (1).
3. Remove light.

4. Remove and discard '
gasket (2).

FIGURE 77. Example of procedural information with hotspot on callout.
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[—| = LIGHT,FORMATION: LIGHT, FORMATION, LEFT HAND W[ - |||

File WView Tools Help

[Remove wing formation light.

1. Identify and detach two_ | GASKET, RUBBER

wires from SF"EES. [EEr T B PN MS35485-11
= © CAGEC BERDE
2. Remove six screws, ; :wrmzz
NHA Farmation
3. Remove light. g
4. Remove and discard

gaskel.

I
Lr

FIGURE 78. Example of procedures with parts data displayed from hotspot callout.
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= PARTS INFORMATION |MIEIE

FART NUMEBER FART NAME

I_ANEEGGH] | WASHER, FLAT

DESCRIPTION |
WASHER, FLAT 0 :

o T T |

5310-00-167-0801 28044

N S e = e e R P evrrasr el rrisiin i i e T S o el

HARDNESS CRITICAL QUANTITY USABLE ON CODE/TAIL NO. SMR CODE §
YES [_] NO 72 PAHZZ

8 L W s S e s o e 44 e

ALTERNATE PART NO. NEXT HIGHER ASSEMBLY ESD

vEs [ no[x]

FGC

FIGURE 79. Example of parts data.
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- ILLUSTRATIONS OF INDEXED PARTS

22

23 F

I
10
Select ndex number to mder
|F1 HELPI [F4 SELECTJ[F5 BACK” F6 NEXT| [F7 QUIT]

FIGURE 80. Example of an IPB illustration.
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Softlluad Panorama PRAD

= Radar Target Data Processor

CP-TI26HAP G-65 (GOA-AS0,
= 526041-160

@ A1 Fan 3525041-145

@ At Pad: 3526041140

@ At Pad: 3520041130

@ At Pard: 3525041-128
G OBH108S—1 A8
& 3SE0500-3
@ 35ITETAT
a
a
a

Radar Targed Dala Processor CPATMAPG-85
6 IA-AS0E)
1 3525041-150 Frocessor, Radar 1 FAQGD
Target Data, ..
CP-1 326/APGES
(BIETT =i
(MCDONMELL SPEC I
T4-BT0052-221)
(EDR-A503)
(Replaces
I5IA041-12E,
3526041130,
3575041140, OR
ZRIA041-145)
3526041-145 See Above (B25T 1) 1 [ FADGED
(MCDONMELL SPEC
Ta-8T0052-321)
(Replaces
I576041=128 OR
3815041-130)
3525041-140 See Aboe I:E'Iﬁ??:l 1 L3 FAQGD
(MCDONMELL SPEC
JA-BT0052-Z07)
{Replaces
3515041128 OR
35250411300
Sae Abave (B25TT)

3526041=130

FIGURE 81. Example of IPB information in ascrollable ETM.
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I

L A A B R LR N0 R R 8 R R ranaasa G EETE R R A kA R R R R R A Ry

FIGURE 82. Example one of task dialog (fill-in) display.
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ENTER FAULY SYMPTOM

For each channel, enter as many
built in test codes as appsopriate:

Channel 1:
Channel 2:
Channel 3:
Channel 4:

[0K] [cANCEL] [HELP

FIGURE 83. Example two of task dialog (fill-in) display.
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FIRING CONSOLE (SCHEMATIC)

Select Scioll Rate

O One pixel

(®) One hame

X [EANEED [HELH

Make selection
—_——
|F4 SCFIOLL' |F5 SELECTI |F8 BACKI | F7 NEXT| I F8 QUIT |

FIGURE 84. Example one of single choicetask diaog.
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= Select present hydraulic condition:

SYSTEM 1

[J on
[] ofFF
SYSTEM 2

[] OFF

FIGURE 85. Example two of single choicetask dialog (IETM only).
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Tk DIAOE

ml o

Is maintenance being performed during aircraft launch?

] 351042 PRESSURE DEMAND OXYGEN REGULATOR REMOVAL
| (DURING AIRCRAFT LAUNCH) .

lconwv§

FIGURE 86. Example three of single choice task dialog.
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- PREPARE FOR FAULT VERIFICATION

~ ENTER THE SYMPTOMS — ~ SELECT AIRCRAST POVER —
CHANNEL 1 Q AIRCRAFT POVER
CHANMEL 2 O auvx rover
CHANNEL 3

O sarrErYy

FIGURE 87. Example of composite task diaog.

215

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.




MIL-HDBK-3001(AS)

INDICATE HIGHEST
CLASSIFICATION ASSIGNED
TO ANY PAG}E WITHIN T™M

CLASSIFICATION

AE-199AG-580-000
1 May 1994

TECHNICAL MANUAL
ORGANIZATIONAL MAINTENANCE
AIRCRAFT/ARMAMENT MONITOR

AND CONTROL (U)\

NAVY MODEL NOMENCLATURE
F/A-18C and F/A-18D CLASSIFICATION
163985 AND UP (U). (C). OR (S)

This manual supersedes AE-199AG-580-000/(s) dated 1 December 1992

DISTRIBUTION STATEMENT C. Distribution authorized to US Government agencies
and their contractors to protect publications required for official use or for
administrative or operational purposes only, determined on 1 December 1987. Other
requests for this document shall be referred to Commanding Officer, Naval Air
Technical Services Facility, 700 Robbins Avenue, Philadelphia, PA 19111-5097.

DESTRUCTION NOTICE. For classified documents, follow the procedures in DoD
5220.22M, Industrial Security Manual, Section 11-19, or DoD 5200.1R, Information
Security Program Regulations, Chapter IX (Chapter 17 of OPNAVINST 5510.1).

Published by Direction of the
Commander, Naval Air Systems Command

CLASSIFICATION

CLASSIFIED BY:
DECLASSIFY ON:

(This page is UNCLASSIFIED)

FIGURE 88. Example of security classification markings for atitle page.
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HIGHEST CLASSIFICATION OF PAGE. IF BACKUP
PAGE DOES NOT CONTAIN CLASSIFIED DATA,
IT WILL BE MARKED AS FOLLOWS:
CONFIDENTIAL
(This page is UNCLASSIFIED)

CONFIDENTIAL

TM NUMBER WP NUMBER
DATE
ORGANIZATIONAL MAINTENANCE
ALPHABETICAL INDEX
SYSTEM MAINTENANCE WITH IPB
RADAR SYSTEM
WP/Page
Title Number
(C) Paragraph Title .. .. ... .. ... .. ... ... .. ... ... XXX XX/ XX
(C)Paragraph Title . ..................... XX XXX
Paragraph Title . . .............. ... ... XX XXX
Paragraph Title . . .......... ... ... ... OO XXX
Paragraph Title . ... ... ..... ... ... ... XXX XX/ XX
Paragraph Title .. ....... ... ... ... .. ... ... ... XXX XK K
Paragraph Title . ............... ... ... XX IO
(C) Paragraph Title . . .......... ... ... ... XXX XXX

INDICATES CONFIDENTIAL TITLE,
DO NOT MARK UNCLASSIFIED TITLES

1
CONFIDENTIAL

FIGURE 89. Example of security classification markings for an aphabetical index.
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SECRET
TM NUMBER
DATE

WP NUMBER

WORK PACKAGE TITLE (U)

PAGE CONTAINS NO
CLASSIFIED DATA

1
SECRET
(This Page is UNCLASSIFIED)

SECRET

TM NUMBER WP NUMBER

PAGE CONTAINS
CONFIDENTIAL DATA

3/(4 blank)

SECRET
(This Page is CONFIDENTIAL)

PLACE HIGHEST CLASSIFICATION OF CONTENTS
OF WP ON EACH PAGE AND ADD EXPLANATION
UNDER BOTTOM CLASSIFICATION MARKING

\SECRET

TM NUMBER

PAGE CONTAINS
SECRET DATA

2
SECRET

WP NUMBER

SECRET

BLANK
BACKUP
PAGE

SECRET

FIGURE 90. Example of security classification markings for work package pages.
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UNCLASSIFIED
NAVAIR 16-30AAR47-1 TPDR-1

1 March 1961

INTERMEDIATE MAINTENANCE

LIST OF TECHNICAL PUBLICATION DEFICIENCY
REPORTS (TPDR) INCORPORATED

MISSILE WARNING SET AN/AAR-47
Part Number 21040600

Identification No./
QA Sequence No. Location

None

UNCLASSIFIED

FIGURE 91. Example of security classification markings for front matter pages.
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HIGHEST CLASSIFICATION WP TITLE
ASSIGNED TO WP UNCLASSIFIED
N
SECRET
TM NUMBER NUMBER
Date
|4
(V)
PARAGRAPH TITLE =~ =
UNCLASSIFIED A0
1-2 (V)
UNTITLED PARAGRAPH 4
CONFIDENTIAL \
1-3 (C)
WARNING ~——— |
CONTAINS \* WARNING
CONFIDENTIAL (©)
DATA
1-4 (U)
1-5 (V)
1. (V)
2. (S)
| —>
STEP SECRET // 3. (U)
a. (U)
STEP3. 18— | b. (C)
UNCLASSIFIED
WHEREAS SUBSTEP b. NOTE
IS CONFIDENTIAL )
4. (C)
/ a. (U)
STEP 4.1
CONFIDENTIAL
WHEREAS SUBSTEPS a. 1
ANDb. ARE SECRET
UNCLASSIFIED

N

PAGE CONTAINS SECRET DATA
THEREFORE, NO EXPLANATION
BELOW BOTTOM MARKING

IS REQUIRED

FIGURE 92. Example of security classification markings for paragraphs.
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HIGHEST CLASSIFICATION

ASSIGNED TO WP
SECRET
TM NUMBER WP NUMBER
Date
(V)
CONFIDENTIAL
PART OF STEP ~ ~
Table 1. (U) Title
(V) () (U)
1. (U) \‘(C) )
2. (V) (V) ()
TITLE
CONFIDENTIAL |
”NC) Title
) ()] Uy
1. (V) > (S) V)
SECRET —-—————-'2"‘(6'?(_J ) (©)
PART OF
STEP WARNING
warnng——"1 |1 W (U)
CONTAINS
CONFIDENTIAL
DATA Table 3. (U) Title
) ()] Uy
1.(Y) (V) (L)
/'
UNCLASSIFIED <] 2. () ) (V)
STEPS

SECRET

N

PAGE CONTAINS SECRET DATA
THEREFORE, NO EXPLANATION
BELOW BOTTOM MARKING

IS REQUIRED

FIGURE 93. Example of security classification markings for tables.
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HIGHEST CLASSIFICATION OF PAGE

TM NUMBER

SECRET SECRET
WP NUMBER

GRAPHIC AREA

SECRET
Figure 1. (S) Title

1/(2 blank)
SECRET SECRET
CLASSIFIED ART WILL BE /
IDENTIFIED IN LOWER
RIGHT CORNER CAPTION/TITLE SECRET
SINCE FOLDOUTS
WILL ALWAYS BE
RIGHT HAND PAGES,
FOLDOUT PAGES WILL BE
BACKED UP WITH A BLANK
PAGE WITH THE

CLASSIFICATION MARKING
AT THE TOP AND BOTTOM
OF THE PAGE

FIGURE 94. Example of security classification markings for illustrations.
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SECRET
TM NUMBER WP NUMBER
Graphic
: Area :
el SECRET !
3
SECRET
SECRET
TM NUMBER WP NUMBER
Graphic Area :
E SECRET UNCLASSIFIED :
: Caption (C) Caption (U)
3
SECRET

FIGURE 94. Example of security classification markings for illustrations - continued.
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APPENDIX A - EXAMPLESOF TYPES OF GRAPHICSUSED IN WORK PACKAGE
TECHNICAL MANUALS

A.1 Scope. Thisappendix provides examples of the various types of graphics used in the devel opment of
page-based TMs and scrollable and frame-based TMs. Additional graphics preparation requirements for
IETMs are provided in MIL-PRF-87268.

A.2 APPLICABLE DOCUMENTS.

This section does not apply to this appendix.

A.3 DEFINITIONS.

This section is not applicable to this appendix.

A.4 GENERAL REQUIREMENTS.

A.4.1 Illustration preparation.

A.4.1.1 Requirementsfor digital graphicsfiles. Graphicsfiles are delivered in one of three acceptable
graphics formats. Computer Graphics Metafile (CGM) (MIL-PRF-28003), Continuous Acquisition and
Life-Cycle Support (CALS) raster (MIL-PRF-28002), or Initial Graphics Exchange Specification (IGES)
(MIL-PRF-28000). Other commercial graphic formats are acceptable if approved by the requiring activity.

a. The CGM fileformat isthe preferred graphics file format.

b. All graphicsfilesfor aparticular TM should be supplied in the same graphics format if practical.
Otherwise, files may be delivered in any combination of the allowable formats.

A.4.1.2 lllustration style and format preparation. Plan, lay out, and size illustrations to effectively portray
the required details, and prepare to the latest technical data.

A.4.1.2.1 |llustrations for the support of procedural data. Illustrations developed to support operator or
maintenance procedures should not contain the text steps on the illustration (in the figure areq).

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

b. Locateillustration(s) (except for foldouts) as close to the text step(s) as possible. For
ETMYIETMs, illustrations should be hotlinked to the applicable text step(s).

c. Itisnot necessary toillustrate each step of a maintenance procedure, such as the removal of screws
with an ordinary screwdriver, lifting off a cover after the screws have been removed, etc.

A.4.1.2.2 |llustration preparation for tools and test equipment. Only uncommon or unusual uses and
connections for test purposes areillustrated if it is essentia to do so to avoid misunderstanding. Unusual
operations should also beillustrated. Standard tools and test equipment are not illustrated, nor should
sdlf-evident or generally known uses be shown.
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A.4.1.2.3 Electronic items. (Refer tofigure A-1.)

a. Exploded views should not be used to identify e ectronic items such as components on circuit cards
that are not to be disassembled for repair. Index numbers should not be stacked (i.e., showing the index
numbers next to a bar at the end of aleader ling) unless each item and the index number are shownin a
detailed view elsewhere on theillustrations.

b. Tables may be used rather than index leader lines to provide clarity. Thetable(s) should be part of
the figure and not part of the textual data. For GAPL illustrations, the reference designators for €lectronic
items should cross-reference the index numbers used in the associated parts list.

c. Applicable reference designators are placed next to the index number.

d. For ETMYIETMs, eectronic parts should be linked to their applicable parts data.

A.4.1.3 lllustration detail and size.

A.4.1.3.1 lllustration detail. Style and techniques should be of a quality that will produce illustrations that
will clearly, adequately, and economically portray the information to be illustrated. The amount of detail
should be limited to that required to support the content of the illustration.

a. When text alone is not adequate, supplement the text by using illustrations for depicting procedures
such as disassembly, assembly, removal, and installation. In addition, illustrations are used to describe an
item, process, or procedure; call attention to details; and provide identification of assemblies, parts, and tools,
etc. Number or nomenclature callouts can be used to key important items in the illustration to the text.

b. Present illustration views so that the TM user can best understand the text being supplemented. In
most instances thiswill be as the user would view the item 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.

A.4.1.3.2 Linedrawings quality. Line drawings must be of high reproduction quality.

a. Primary linesthat create the basic outline (object line) of the drawing components must have
sufficient density (darkness), line weight, and sharpness to accommodate reproduction. Line width should
be in accordance with ANSI Y 14.2. When dectronically or optically reproduced, the primary lines should
reguire no additional graphic enhancement.

b. Secondary lines, such as those used to indicate extensions or measurements, are lighter than primary
lines, but strong enough to reproduce clearly at the required reproduction size.

¢. Shading may be used to give substance and form to the item depicted, 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 form,
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.
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e. For page-based TMs, lined, cross-hatching, or mechanical patterns used instead of color should
remain clearly defined on the direct image copy. (Refer to figure A-33.)

f. Paralé lines on diagrams/schematics should be no less than 1/16-inch apart when reduced to
printed size.

A.4.1.3.3 Scale. lllustrations should be prepared to as small a scale as possible consistent with effective
portrayal of the graphic with all essential detail clear and legible. If prepared oversize, theillustration
should meet all requirements stated herein after reduction to the proper image size. The desired sizes of
illustrations for 8-1/2 inch manuals are provided below. Although not recommended, the vertical dimension
of 1/4- and 1/2-page illustrations may be exceeded. The horizontal dimension may not be exceeded.

1/4-page image 3-3/8 inch (20 picas) x 4-1/4 inch (26 picas)
1/2-page image 7 inch (42 picas) x 4-1/4 inch (26 picas)
Full page image 7 inch (42 picas) x 9 inch (54 picas)

A.4.1.3.4 Letter size. For page-based TMs, the typeface size for text, dimensions and callouts on
illustrations, including schematics and diagrams, should be a minimum of 8 points and a maximum of 14
points, when printed. For page-based TMs, the scale of text on illustrations should provide for a minimum
final letter size, when printed, of 8 points (refer to 4.9.11.and 4.9.12). For frame-based TMs, refer to MIL-
PRF-87268.

A.4.1.3.5 Electrostatic discharge (ESD) sensitive acronym. Mark figures and schematics with the ESD
acronym.

A.4.2 Elementsof illustrations.

A.4.2.1 Border rules and boxes. When necessary for clarity, border or bracket rules and boxes should be
used to separate multiview illustrations on the same page or for locator/detail views. (Refer to A.4.2.3.2,
A.5.1.3, A-5.1.5, and to figure A-2.) For IETMs, border rules and boxes do not apply.

A.4.2.2 Use of the human figure. When it is necessary to illustrate an operation, procedure, or installation,
illustrations may include a human figure or parts of the body. Theillustrated human figure should not
obscure necessary details of the item(s) being illustrated.

A.4.2.3 Use of locator and detail views. Locator and detail views are used in many of the types of
illustrations described in A.5.1 through A.5.1.10.7 to clarify or simplify acomplex or busy illustration.

A.4.2.3.1 Locator views. When required by the complexity of the equipment or to assist in user orientation
of part(s), illustrations should contain alocator view. The overall equipment or item is shown with the area
covered by the view highlighted. The locator view may be placed anywhere on the illustration that will
enhance the clarity. (Refer to figure A-2.)
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A.4.2.3.2 Detail views. A detail view of apart or subassembly should be illustrated when the subject matter
cannot be clearly illustrated in the main view. The desired subject matter may be identified with detail
letter(s) or detail letter(s) adjacent to index number(s) on the main view and illustrated, as required, in the
detail. (Refer to figure A-2.) Complex illustrations may reference sub-detail views from adetail view, and
sub-detail views may reference a sub-sub-detail view. Detail views should be boxed or bracketed.

Author’sNote: For ETMY/IETMs, detail views should be hotlinked to the main view. Methods other
than letters may be used to identify details on main views such as a hotlink icon.

a. Sub-detail views, if necessary, may be identified with the assigned detail view capital |etter prefix
followed by a consecutive Arabic numeral beginning with the number 1 (e.g., Al, A2, etc.).

b. Sub-sub-detail views, if necessary, may be identified with the assigned sub-detail view’s
identification al phanumeric number, followed by a consecutive capital letter (e.g., A1A, A2A, €tc.).

C. Sub-detail and sub-sub-detail views may also be identified by placing the item/part index number in
adetail bubble (refer to figure A-2).

A.4.2.4 Credit lines.
a. The photographer's or illustrator's name should not appear on any illustration.

b. A manufacturer's name, symbol, or trademark should not appear on illustrations for the purpose of
identifying theillustration.

c. If acontractor identifies an illustration with an identifying control number for retrieval purposes, the
number should be placed in the lower right-hand corner of theillustration. The number should be no larger
than 8-point type.

d. If acontractor's engineering drawing isincluded in the manual, the title block information usually
located in the lower right-hand corner of the drawing should be removed prior to use in the manual.

A.4.2.5 Cdlouts. Index numbers, reference designators, and nomenclature are used as callouts on
illustrations to identify equipment, components, and significant features. Leader lines, sweep arrows and
legends are used, in combination with the callouts to enhance the illustration.

a. Useleader lines or sweep arrows to help the readers orient themselves with respect to the
illustration and to provide directional movement in tasks.

b. Callouts are prepared by a mechanical or e ectronic method, rather than by freehand lettering.
(Callouts on engineering drawings prepared in accordance with A.5.1.2 are acceptable.)

c. Caloutsand their leader lines should be easily distinguishable from components and other lines of
theillustration.

d. Cadlout leader lines or arrows are straight lines where possible. Don't allow leader linesto cross
each other. Callouts should not touch theillustrated item.

€. When practical, all callouts should be placed outside the boundaries of the partsillustrated so that
the parts are not obscured.
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f. Use atype size no smaller than 8 points and no larger than 10 points.

g. When anitemisfirst illustrated and its location has not yet been specified, asimplified general
locator illustration may be used to identify the location of the equipment item within the system (refer to
figure A-2).

A.4.25.1 Index number callouts. Index number callouts start with Arabic numeral 1 and continue
consecutively. Index numbers continue in sequence from one sheet to another in a set of multisheet
illustrations.

Author’sNote: For page-based TMs only, when a series of illustrations are used within the same
informational, operational or maintenancetask (e.g., theory, operator instruction, or removal
procedure), index numbers should continue from oneillustration in that seriesto the next; however, if
an item that already has been assigned an index number isused in more than oneillustration in that
series, it must retain the same index number.

a. Index numbers should be in clockwise sequence, disassembly sequence, or in order of mention in
the text.

Author's Note: To improve clarity in page-based TMs, all threeindex number sequence methods may
be used; however, the sequence method within individual WPs should remain consistent.

b. Identify all items shown as exploded. Items drawn in phantom need not be identified (refer to figure
A-2).

c. Index numbers should not be contained within circles unless required for a specific reasonin MIL-
STD-3001-1 through MIL-STD-3001-8.

A.4.2.5.2 Nomenclature callouts. Nomenclature of more than one line should have the left margin justified
when placed on theillustration. All lines of copy should parallel the horizontal edges of the figure,
whenever possible. (Refer to figure A-2.)

a. Use upper case lettering for nomenclature callouts.

b. Nomenclature may appear on illustrations only if it can be done without crowding or reducing type
size so asto make reading difficult. (Use diagram callouts of no smaller than 8 points.)

Author’s Note: The above nomenclature requirements do not apply in the development of an IETM.

A.4.2.5.3 Reference designator callouts. Reference designator callouts are a combination of |etters and
numbers that identify equipment and components shown on illustrations and diagrams. Reference
designators may be used alone to identify an item or may be used in combination with an index number
calout (i.e., 3 (CR4)). For ETMYIETMs, when reference designations are used, they should be linked to
their applicable parts data.

A.4.2.6 Legends. When callout numbers are used (with the exception of IPB GAPL maintenance
illustrations), alegend consisting of a numerical listing and associated identifying nomenclature may be
included on the illustration.
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a. For page-based TMs, legends should always be a part of theillustration and not part of the textual
information. Nomenclature used on legends and associated text should be identical.

b. Legends are acceptable on maintenance |PB GAPL illustrations only when theillustration contains
reference designations for electronic components. The legend should consist of an alphanumeric listing of
the reference designations and their associated index numbers.

Author'sNote: For ETMSIETMS, legends should not be used.  All callouts (index numbers and
reference designations) should be linked to the applicable parts data.

A.4.2.7 Leader linesand arrowheads. Do not allow leader lines to touch the callout. Arrowheads should
touch the object to which the leader line applies. Do not allow arrowheads to enter the object to which they
apply. If itisnecessary to enter the object to provide for greater clarity, a breakoff symbol (refer to figure
A-7) should be used in lieu of an arrowhead.

a. Linesareto be uniform, short, and as straight as possible; avoid the use of dogleg-shaped lines
unless absolutely necessary.

b. Leader lines should be placed at an angle.
c. Arrowheads should be used. A leader line may be highlighted if it will be easier to follow.
d. Arrowheads should be uniform in shape and size when multiple arrowheads are used on a page.

e. Lines and arrowheads should not cross or come in contact with other callout lines or arrowheads,
nor should they obscure essential details.

A.4.2.8 Sweep arrows. Sweep arrows are used to help the user of theillustration orient themselves with
respect to detail and locator views that appear on an illustration. (Refer to figure A-13.) Sweep arrows are
also used to provide directional movement in the performance of a maintenance or operational task.

A.4.2.9 Color inillustrations.

A.4.2.9.1 Page-based TMs. Black and shades of black (one color) are normally used for TMs. Prior
approval for use of color must be obtained from the requiring activity. The requiring activity will provide
written approval, designating color(s) to be used.

a. When color (other than black) isrequired, 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 techniques such astints,
patterns, cross-hatching, and dots.

¢. Any number of shades of aprimary color used can be considered as one color (e.g., atwo-color
printing could consist of black and three shades of red).

d. When color is approved/specified, the primary colors of red and blue should be used first.

e. Ydlow should not be used alone.
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A.4.2.9.2 Frame-based TMs. Color may be used when it will enhance the understanding of the data. The
use of some colors may not be appropriate for certain environmental conditions. The following color
limitations should apply.

a For ETMYIETMsthat may be displayed on a monochrome system, reverse video and/or
underlining should be used for hotspots rather than color.

b. The use and choice of colorswill be as specified by the requiring activity.
A.5 DETAILED REQUIREMENTS.

A.5.1 Typesof illustrations.

A.5.1.1 Photographs. Photographs may be used for illustrations. When a photograph provides for better
clarity than aline drawing, the photograph should be used. Photographs should not be used on foldouts.

a. Linetracings of photographs are also acceptable. When alinetracing is prepared, proper definition
of line work should be used in lieu of photo retouching. The intended subject matter should be highlighted
and unnecessary background should be eliminated. Items required for reference (location) should be subdued.

b. If halftones are used, they should be detailed and sharp, free of heavy shadows, distorted objects,
cluttered foregrounds or backgrounds, and should give good contrast from white, middle tones, and black.

c¢. Retouching may be used to emphasi ze detail, exclude unwanted detail, correct slight photographic
defects and eliminate undesirable shadow. Tona values should be maintained.

Author’s Note: |f theintention isto use photographsin lieu of lineart, it ispreferred that a digital
camera be used to produce the required photos. Thiswill negate the use of halftones and the need for
retouching and screening. However, if the final reproducible copy isintended to produce paper output,
it may be better to preparelineart in lieu of photographs. Obtain approval from the requiring activity
for the use of photographsin paper TMs. For IETMs, itispreferred that a digital camera be used to
produce the required photos.

A.5.1.1.1 Prescreened photographs. Although not preferred, prescreened photographs are acceptable as
direct image copy provided they are screened only once. The screen of the fina sized illustration will be
specified by the requiring activity. When prescreened photographs are used, they should be clearly marked to
indicate prescreening. Unscreened continuous tone photographs and/or origina illustrations must be supplied
with final reproducible copy.

A.5.1.2 Engineering drawings. Do not use engineering drawings unless specified otherwise by the requiring
activity. When used, the drawings should meet the following criteria:

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 this document and the contract.

b. All unnecessary data that would reduce the comprehension or clarity of the drawing should be
removed. Dataincludes borders, title blocks, manufacturer’ s notes, and other irrelevant material.
Manufacturer’ swiring diagram drawing numbers may be retained for the preparation of aircraft wiring
diagram manualsif the drawing numbers are used to develop an easy to use work package numbering
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concept. Grid locations, if provided, should not be removed.
¢. They must be reduced or redrawn to meet technical manual page or frame size restrictions.

A.5.1.3 Multiview illustrations (page-based TMsonly). Multiple view illustrations should be provided
when necessary to identify significant features on an illustration, improve identification of parts or clarify
the relationship or the location of the parts. Each view should be oriented and enlarged as necessary to
identify significant features (refer to figure A-2).

a. Each view may beidentified by adetail capital |etter in block size print in a bubble or a caption.
Orientation should be by the use of directional arrows or text. For example: "Rotated 180 degrees' asit
relates to the main illustration.

b. Viewsmay or may not be captioned, but if one view is captioned, all should be captioned. The
caption should be centered with respect to the view to which it applies. Where captions are not used, the
identifying letter should be so centered. When a caption and an identifying letter are used together, the
identifying letter should precede the caption. Identifying letters and captions should be larger and bolder
than any other lettering in the illustration. The identifying letter should be larger than the caption when both
are used.

A.5.1.4 Foldout and multisheet illustrations (page-based TMsonly). When an illustration, including
diagrams, must be larger than asingle TM page for clarity or to be easily viewed by the TM user, foldout
presentation should be used. Foldouts should be placed at the end of the applicable work package and not at
the rear of the technical manual. Foldout-foldup illustrations should not be used.

Author’s Note: When approved by the requiring activity, foldouts may be placed at therear of the
applicable WP or at the rear of the TM for intermediate and depot level manuals.

a. A one-page apron isrequired for each printed foldout. The planning of afoldout illustration should
include consideration of its usability relative to the length of each dataincrement.

b. A foldout illustration page should not exceed 45 inches in width (including the apron) and 11 inches
in height. The image area of afoldout illustration page should not exceed 36 inchesin width by 10 inchesin
height including the marginal copy.

c. Foldout illustrations should be printed as right-hand pages and should be backed by blank pages.
Individual illustrations in groups of related illustrations capable of being presented on a single page should
not be grouped together as afoldout.

A.5.1.5 Exploded view illustrations. An exploded view (refer to figure A-3) isan illustration that shows a
unit separated or disassembled but with all the parts positioned in correct relationship to each other.
Exploded views are used to support the IPB GAPL and additional maintenance proceduresin the
maintenance work packages. The following guidelines are recommended to ensure clarity of presentation:

a. Index numbers, keyed to a GAPL, legend, list, or text reference, can be used to identify parts.
b. No more than 20 items should be called out in a 7- by 10-inch areaif nomenclature is used.

c. Whenever possible, the average maximum number of callouts within a 7- by 10-inch area should be
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70. All callouts (numerals) should be outside the boundaries of the parts being illustrated.
d. There should not be more than five callouts (numerals) in any 1 squareinch area.
e. If the criteria of subparagraphs c. and d. above cannot be met, use detail views of the figure.

f. When necessary, provide alocator view (refer to A.4.2.3.1) to show the orientation of the view with
respect to its next higher assembly (NHA) and also if the illustrated item is part of alarger unit. A locator
view showing the location of aweapons replaceable assembly (WRA) in an aircraft should not be provided
at the depot level of maintenance. A locator view showing the location of aWRA in an aircraft may be
provided at the intermediate level of maintenance when the intermediate level maintenance procedureis
contained in an aircraft mai ntenance manual containing both organizational and intermediate maintenance
procedures.

g. For maintenance |PB GAPL exploded views, index numbers should be assigned in disassembly
sequence. Nomenclature callouts may be added to further clarify or identify maintenance instructions on
maintenance |PB GAPL exploded views.

h. For all other exploded view illustrations, index numbers should be assigned in a clockwise order
beginning with the number 1.

i. Limit thelevel of detail to that required to positively identify parts. Excessive detail makes the
illustration complex and does not contribute to usability.

j. Use broken lines for parts shown merely for reference, but not called out. Ensure that the broken
lines are legible.

k. Center (axis) lines should be used on exploded views to show parts relationship.
A.5.1.6 Cartoons. Cartoon-type drawings should not be used.

A.5.1.7 Pictorial illustrations. This class of illustration includes end item familiarization views, |ocator
illustrations and assembly and installation illustrations which depict physical items (refer to figure A-4). It
does not include exploded views. These drawings must attempt to show the "how to" instructions defined in
the text. Their purpose isto present a direct duplication of what will be seen on the actual hardware. Some
of the recommended guidelines for preparing pictorial illustrations are:

a. Orient theillustration so that the view represented isidentical to the view the technician sees when
performing the maintenance task. If theitem isillustrated as installed in the end item, indicate the exact
orientation of the view by using alocator view and directional arrows. For example, for aview of anitem
installed in an aircraft, use alocator view showing its location relative to the aircraft, and directional arrows
showing which way is forward, aft, inboard, or outboard (unless the orientation is obvious). When
necessary to portray position or relative location, other equipment items may be shown in phantom.

b. An alternate method, applicable to aircraft, isto provide aircraft reference numbers, such asthe
numbers for fuselage station, wing station, butt line and waterline. With this method, at least two of each
type of reference line would be shown, so that the technician would be able to determine the orientation of
the view.
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¢. On mechanical equipment illustrations, use no more than 20 calloutsin a 7- by 9-inch areawhen
nomenclature is used as callouts. There may be as many as 70 callout numbersin a 7- by 9-inch area,
provided they are al outside the boundary of theitem illustrated. If placing some calloutsinside the
boundary is unavoidable, use no more than 40 callouts.
d. On éectronic circuit cards, use no more than 70 callouts. Use the maximum amount only when:
(1) al callout numbers are outside the boundaries of the circuit card,
(2) thereare no more than five caloutsin any squareinch area,
(3) the callout numbers arein rows and columns.
e. When determined physically feasible, assign callout numbers clockwise in sequence, beginning in
the upper l€eft of the drawing. When anillustration is used for both IPB and maintenance information, it will

beindexed in disassembly order.

f. Use straight (not doglegged) arrowheaded leader lines. In extremely rare cases, doglegged lines will
be necessary due to the type of artwork. Leader lines should never cross each other.

g. For calouts or other verbal material on illustrations, use all upper case, 8-point or larger type.

h. When drawing an illustration, use the heaviest lines for the outlines of the parts being illustrated.
Use medium lines for the leader lines, axis lines, and details that are necessary to identify parts.

A.5.1.8 Combination illustrations. Combining photographs or continuous tone artwork with line drawingsis
not recommended.

A.5.1.9 Charts and graphs asillustrations.

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

b. Chartsand graphs are prepared asillustrations. Instructions should be provided for use and
interpretation of complex graphs.

A.5.1.9.1 Linegraphs.

a. Clutter. The number of ideas conveyed per graph should be minimized. Line graphs should depict
amaximum of four relationships between the axis variables. Lines depicting relationships are to be coded
to distinguish one from another.

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

. Gridlines. The number of grid lines used are such that the user can read values to the required
degree of accuracy. Size of theillustration 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.
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d. Graph scales. Graph scalesarelinear or nonlinear as required for proper comprehension and use.
The axes should be labeled to indicate the variables and units of measurement.

A.5.1.10 Diagrams.
A.5.1.10.1 Genera preparation requirements. The following paragraphs describe the general preparation

reguirements for the various types of diagramsthat may be required to support the operation and
maintenance data contained in the TM.

A.5.1.10.2 Specification requirements. Refer to MIL-STD-3001-1, Appendix A and Appendix B, for
specifications used for the preparation of al diagrams.

A.5.1.10.3 General methods. The specifications listed in MIL-STD-3001-1, Appendix A and Appendix B,
are to be followed for general methods in acquiring diagrams. Other requirements are as follows:

a. Layout. Thelayout of all illustrations and diagrams should remain easily readable and compatible
with the intended use. The layout of theillustrations and diagrams should enhance and support the
maintenance text to which they apply.

(1) All electrical/electronic and fluid flow diagrams should conform to circuit or system flow
without regard to physical arrangement of components and parts and their relative location in the system.
The flow should read from l€eft to right and top to bottom. Ideally arranged diagrams, including multi-frame
drawings, should show the primary inputs in the upper |eft corner and should flow across and down the
page/frame to end with the primary outputsin the lower right-hand corner of the diagram.

(2) Diagrams should consist of symbols grouped as circuit entities; for example, amplifiers and
power supplies. Each group should be located on the diagram so that the complete diagram requires a
minimum amount of wiring (el ectrical/electronic diagrams) or the shortest lines (fluid or mechanical). All
wires/lines should be routed as directly as possible so that they cross the fewest wires/lines as possible.

b. Consistency. A standard referencing system for associated text, signal flow, and other diagrams
should be used.

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

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

(3) Officia nomenclatureis used for hardware, controls, indicators, switches, etc.; consistent,
standard nomenclature is used for functions, signals, etc.

c. Appropriate detail. All information required to fulfill the intended purpose of the diagram should
be used; overcrowding must be avoided.

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

(2) All inputs and outputs should be clearly labeled. In single-page/frame diagrams, termination
points are shown for every relevant wire, pipe, etc. In multi-page/frame diagrams, unterminated line
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segments should be identified by appropriate symbols with references maintaining continuity from page to
page. For IETMs, hotlinks should be used to provide continuity.

(3) Totheextent possible, and to keep diagram format consistent for readability, place inputs and
associated labels near the diagram left or top edge and outputs and associated labels near the diagram right
or bottom edge. The continued portions of multi-sheet diagrams and schematics should align, or should be
labeled or hotlinked.

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

d. Inappropriate data. Data not related to the purpose of the diagram should not be included.
Pertinent detail of nonrepairable and nonrepl aceable components should be held to a minimum.

A.5.1.10.4 Signal flow. Signal flow, especially for eectrical and €l ectronic equipment, critically affectsthe
understandability of diagrams. To assist the TM user in following the diagram, where possible, major
signal or pressure flow should be from |eft to right, and feedback or return flow should be from right to lft.

For IETMs, signal flow can be indicated using animation or color. As applicable, the methods for
portraying signal flow outlined in A.5.1.10.4.1.1 through A.5.1.10.4.1.3 should be used.

Author’sNote: For IETMs, signal flow for specific circuitry or for a single circuit may be displayed
separate from the entire diagram by providing hotlinks on the diagram. When the hotlink is activated,
only the flow for the specific circuitry or for the single circuit will be displayed. This may negate the
need to use some of the methods discussed bel ow.

A.5.1.10.4.1 Signal connections. Signal connections can be portrayed in one of three methods.

a. Point-to-point method. Shows each signal separately with a continuous line to represent its flow.
(Refer to figure A-5.)

b. Highway method. Blendstwo or more signalstogether in asingleline. (Refer to figure A-5.) This
method is useful in showing the flow of a group of related signals. Any 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 asignal has been blended out of aline, it can no longer be present on that line. Each signal blended in
or blended out of the line should be identified.

c. Interrupted flow method. Use special symbolsto interrupt signal flow. This method may be used
within a single sheet/frame of a diagram, between sheets/frames of adiagram, or between diagrams. Refer
to paragraphs A.5.1.10.4.1.1 through A.5.1.10.4.1.3 for types of special symbols and techniques used to
interrupt signal flow. The method used to show interrupted signal flow should be consistent on all diagrams
inaTM.

A.5.1.10.4.1.1 Techniqueswithin asingle sheet of adiagram. Interrupted flow within a single sheet/frame
diagram is depicted using one of the following techniques.

a. Oval connector. Used to continue signals from one area of a sheet to another area.

(1) Any number of signals may be bracketed together.
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(2) Eachsignal isidentified at its source bracket and destination bracket.
(3) Oval connectors should have aunique letter identifier inside the oval. (Refer to figure A-6.)

(4) The position of the source and destination connectors can be identified by zone numbers.
(Referto A5.1.10.4.1.2 c.)

b. Signal returns. Used to continue signal returns within a single sheet of adiagram.
(1) Returns have a unique number identifier inside the network.

(2) Eachreturnislabeed thefirst timeit appears on the diagram (preferably on the left edge of the
diagram). (Refer to figure A-7.)

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

(1) Eachsignal isidentified adjacent to its breakoff symbols.
(2) Thesource of signalsis shown at the |eft edge of the diagram. (Refer to figure A-7.)

Author’sNote: For IETMs, if this method is used, the origin and destination of the signal should be
hotlinked.

A.5.1.10.4.1.2 Techniques between sheets of adiagram. Interrupted flow between sheets of adiagram
should be depicted using one of the following techniques.

a. Boat symbol. Used to continue signals from the right edge of one sheet to the left edge of the
following sheet within a multisheet diagram (adjacent sheets of a diagram only).

(1) Usedfor singlesignasonly.
(2) Boat symbols have aunique letter inside the boat. (Refer to figure A-8.)

b. Numerical or letter identifier. Used to continue signals between sheets of a diagram. Refer to figure
A-8 for an example of numerical identifiers. A unique letter identifier may also be used in lieu of numbers.

c. Oval connector. Used to continue signals from one area of adiagram to another. Application isthe
same as within asingle sheet of adiagram. (Refer to figure A-6.) For identification of source and
destination areas, the following recommended zoning requirements are used for multisheet diagrams:

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

(2) The number of horizonta zones are limited to 10.
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(3) Zones are always numbered as below, even if all zones are not used on any sheset.

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

Author’sNote: For IETMs, zoning does not apply. The origin and destination of the signal should be
hotlinked.

A.5.1.10.4.1.3 Techniques between diagrams. Interrupted flow between diagrams is depicted using one of
the following techniques.

a. Oval connectors. Source and destination figure numbers are inserted before zone references. (Refer
tofigure A-6.)

b. Pyramid diagram. Diagram number isincluded from one diagram to another. (For example,
include referenceto 1 on diagram 2 and reference to 2 on diagram 1.) (Refer to figure A-8.)

Author’sNote: For IETMs, zoning does not apply. The origin and destination of the signal should be
hotlinked.

A.5.1.10.4.2 Signa difference. Various techniques are available to indicate signal flow, signal importance,
and type, such asthefollowing. (Refer to figure A-9.)

a. Usewidelinesto represent major signals.

b. Use specia arrowheads to indicate signal types.

c. For page-based TMs, use different colors if approved by the acquiring activity (refer to A.4.2.9).
d. For IETMs, use animation or color.

A.5.1.10.4.3 Signa junctions. Therelative importance of signals may also be indicated by the way signal
junctions are represented. Subordinate junctions are used to indicate differencesin signal importance.
Coordinate junctions are used to indicate equality in signal importance. (Refer to figure A-10.)

A.5.1.10.5 Schematic and functional flow diagrams. Electrical schematic diagrams should be prepared in
general accordance with ANSI Y 14.15. (Refer to figures A-11, A-12, and A-13.) Electrical and electronic
schematics and fluid and mechanical schematics should conform to circuit or system flow without regard to
physical arrangement of components and parts and their relative locations. The flow should read from left
to right and from top to bottom. Diagrams, to the extent possible, should show the primary inputsin the
upper left corner and should flow across and down the illustration to end with the primary outputsin the
lower right corner of the diagram. When diagrams are specifically prepared for maintenance purposes, as
much of the following information as applicable should be included. Any additional information that is
available and that will not disrupt the flow or understanding of the diagram should be included in the
illustration.

a. Use standard symbology and representation when depicting electronic circuitry. That is, whenever a
standard circuit, such as a Darlington amplifier or alogic gateis used in aschematic, it should be
recognizable. |dedlly, all the components that perform one function, such as an amplifier, should be drawn in
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the same area of an illustration.

b. Dividing asmall circuit on two pages/frames of an illustration is to be avoided. This should
increase the technician's ahility to recognize the circuit and should reduce the need for detail in the principles
of operation.

c. Anillugtration should limit the number of components in any 2-inch square area. This limit should
not exceed 12 components. For example, figure A-14 displays two selected 2-inch square areas
encompassing only six and seven componentsin afairly crowded situation. Thetotal number of
components displayed in any full page/frame schematic or foldout should not exceed 80 components on any
page/frame.

d. Each component in the schematic must be identified. The labeling should be brief but contain
sufficient information to assure proper understanding and maintenance performance. For IETMs,
components shown on the schematic should be hotlinked to the applicable partsinformation data.

e. For callouts, component designations, and other textual material on schematics, use all upper case
8-point type or larger.

f. Briefly explain any nonstandard or uncommon symbolsin alegend on each figure where they are
used. Place the legend and any additional notesin the lower |eft portion of the diagram. A detailed
explanation of nonstandard or uncommon symbols should be fully defined in the technical manual
introduction. For IETMs, the legend should be hotlinked from where the symbols are used on the diagram.

g. There should be no more than 15 intersections in any 2-inch square area. Thisincludesal line
intersections, whether an electrical connection is made or not. Figure A-14 is an example of a schematic
with few intersecting lines.

h. Clearly labd al inputs and outputs. Inputs should be at the left of an illustration and outputs at the
right.

i. Clearly label DC resistance of windings and cails (if more than 1 ohm).

j- Include or hotlink an illustration of CRT display next to the point at which it will be observed,
usually at adesignated test point (TP).

k. Show wiring requirementsfor critical grounding points, shielding, pairing, €etc.

I. Include power or voltage ratings of parts.

m. Include indication of operational controls or circuit functions.

n. Show warning notations for electrical hazards at maintenance points.

0. Specify circuit voltage values at significant points (tube pins, test points, terminal boards, etc).

p. Specify significant circuit resistance values at designated reference points (information may bein
tabular form).

g. For page-based TMs, include zones (grid system) on complex schematics. When technical datais
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prepared from engineering drawings, zone reference may be the same.

r. For page-based TMs, include circuit element zone locations (on complex schematics) in tabular
form on the drawing or associated document when such location of information will facilitate use of the
schematic.

s. Signal flow direction in main signal paths should be emphasi zed.

t. Device ratings should be located close to the device symbol to assure correct identification. Polarity
markers should be shown on al instrument transformers and capacitors.

u. Piece part details are shown only when replacement is authorized at the maintenance level covered
or when understanding is required for fault isolation.

v. For nonreparable assemblies, all inputs and outputs are shown with enough detail to understand
how inputs relate to outputs (complete details for simple circuits and symbols for complex circuits).

A.5.1.10.5.1 Circuit parameters. Circuit parameters should be marked according to their reference
designations (if applicable), types, and values. When these markings tend to clutter the field of the
illustration, atable of these markings, in order of reference designation (electrical or electronic diagrams) or
nomenclature (fluid or mechanical diagrams) should be included, or tabular data referenced, for all circuit
parameters. For IETMs, this circuit parameter data should be hotlinked. Reference designations should
agree with those used in related engineering drawings. Nomenclature should be in accordance with 4.9.15.
Normal operating conditions and other conditions specified by the applicable technical content standards
should be indicated.

A.5.1.10.5.2 Test point identification symbols. Identification of test points by symbols should not be
employed where the test points are readily identifiable by other means; for example: "Test jacks (TP-5),"
"Connector pins (J100-M)," and "Component pins (X4-2, Q1-E, and Z5-14)" are readily identifiable points
and do not require symbols. Test points that are not otherwise identifiable (artificial test points) should be
identified by test point symbols. The test point symbol should be an encircled upper case |etter and an Arabic
numeral. Thesetest pointswill be referred to in the text such as"Test point A2."

A.5.1.10.5.3 Use of artificial test points. Artificial test points should be used when specific voltage and
resistance test points, used in checking a circuit, are otherwise unidentifiable. Different |etters should be
assigned to each component (on adiagram); for example, test points A1, A2 and A3 in component 1, test
points B1, B2 and B3 in component All test points should be identified on the diagram by their assigned
identifying code.

A.5.1.10.5.4 Components shown on schematic diagrams. When it is necessary to show components of a
system on a schematic diagram, the general shape of the component and a minimum amount of detail should
beillustrated. For IETMs, theillustration may be hotlinked. This requirement applies to those components
that will be easily recognized by the reader and, therefore, would assist him in interpreting the diagram. It
does not apply to components without definitive shapes or recognizable detail. For example, if an electronic
component islocated in a container that is essentially a box without dials or switches, an outline of a"box"
will suffice. The nomenclature of the component shown should appear adjacent to the item (refer to figure
A-15).

A.5.1.10.6 Functiona diagrams. Functional block diagrams are designed to provide a simplified description
of particular operation or maintenance actions. The functional blocks arelogically or sequentially arranged

239

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.



MIL-HDBK-3001(AS)

to describe the action taking place and show all input and output signals. Variations of the block diagram
approach can be used to describe principles of operation, troubleshooting and maintenance efforts. Most
principles of operation are described in text form with supporting functional block diagrams as shown in
figure A-16. The following general guidance is provided concerning the preparation of block diagrams:

a. Abide by the basic schematic requirements that apply equally aswell to functiona flow diagrams.

b. Functional block diagrams show the complete system or subsystem on one sheet (if possible).
(Refer tofigure A-16.) Methodsto be used include functionalizing components, grouping subfunctionsinto
functions, or continuing until the complete system or subsystem can be shown on one sheet or frame. (For
page-based TMs, afoldout may be used when approved by the acquiring activity; refer to A.5.1.4).

c¢. Functional diagrams should provide enough detailsto relate the input to output signals by using
arrowheads to indicate signal flow direction when necessary and specifying signal characteristics and
tolerancesin pictorial or tabular form. Indicate direction flow by arrows. Signal flow (electric/electronic) or
fluid/pneumatic flow should be from left to right. For IETMSs, signal flow may be depicted using animation
or color.

d. Functional diagrams should account for all maintenance significant components by ensuring the
user can relate the schematic diagram to the functional diagram, blocking the components on the schematic
to correspond with blocks on the functional, or providing a table relating components to functional blocks.

e. Functional diagrams should show hardware boundaries by using solid, dashed, or dotted lines;
various line weights; or different colors or shades (when approved by the requiring activity).

f. Alwaysgive full consideration to the presentation method.

g. Avoid reverse directional flow except for feedback. Feedback flow should be from right to left. For
IETMs, flow may be depicted using animation or color.

h. Labe all inputs and outputs of each block on the diagram. The label can consist of the name of the
input or output, awaveform or symbol in the flow line itself.

i. Identify all test points clearly and distinctly. When required, place all waveformsin close proximity
to the appropriate test point or hotlink the waveform data from the test point. If impractical, provide a good
reference to its location.

j. Define any nonstandard or uncommon symbols in alegend on each diagram on which they appear.
Place the legend and any required notesin the lower Ieft portion of the diagram. For IETMSs, the legend data
should be hotlinked.

k. Uncommon symbols and their definition should be numbered in numerical sequence.

A.5.1.10.7 Cutaway diagrams. Cutaway diagrams (refer to figure A-17) employ pictorial symbols of
components drawn with interconnecting lines. Diagrams of this type provide a simplified method of
showing piping between components with the general piping arrangement emphasized. Complete principles
of operation of the flow path are difficult to explain as only the external features of the components are
shown. Interna flow within a component is not shown, thereby not fully describing the flow of the liquid or
gas. Arrowheads are used to show direction of mechanical action or fluid flow. For IETMs, direction of
mechanical action or fluid flow may be depicted using animation or color.

240

Source: http://assist.dla.mil -- Downloaded: 2023-04-09T18:15Z
Check the source to verify that this is the current version before use.



MIL-HDBK-3001(AS)

A.5.1.10.8 Combination diagrams. The combination diagram utilizes the best features of the graphic,
pictorial and cutaway diagrams and symbols in the same drawing with integral interconnecting lines.
Diagrams of thistype are best for illustrating principles of operation because they emphasize piping,
function and flow paths for each component and best describe the flow path of the fluid or gas (refer to
figure A-17).

A.5.1.10.9 Logic diagrams. (Refer tofigure A-18.)

a. Logic diagrams are used to show digital circuitry operation. Graphic symbolsfrom IEEE STD 91-
84 are used. If thelogic circuit has no specified symbol, it can be identified with arectangle that is labeled
to show all circuit functions.

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

¢. When necessary for clarity, atruth table or timing diagram should be prepared or should be
referenced or hotlinked from another diagram. For logic functions, the truth table timing diagram may be
shown inside a block to describe the relation of input to output signals. (Whenever possible, truth tables
should be placed in the text area, or hotlinked, and not on thefigure.) (Refer to figures A-19 and A-20.)

A.5.1.10.10 Simplified diagrams. Simplified diagramsinclude key components for explanatory purposes
and omit selected components or groups of components, or details for clarity. Simplified circuitry and/or
simplified functional divisions indicate excluded or included components in the diagram title (for example,
"Figure 3. Simplified R-T Control Circuit with Cockpit Control Switch in Off Position (All Relays
Unoperated.")). Refer tofigure A-21.

A.5.1.10.11 Partia diagrams. Partia diagrams are used to show all circuit details completely and reference
all destinations of input or output connections. (Refer to figure A-22.)

A.5.1.10.12 Test diagrams. There are two types of diagrams used to support test procedures. Test diagrams
(refer to figure A-23) are used to show test stimuli, item (or circuitry) under test, and test measurement
components. Test setup diagrams (refer to figure A-24) 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 may be used.

b. In TMs containing testing data, the item under test should be emphasized (shown in detail); in test
equipment maintenance TMs, the test equipment should be emphasi zed.

A.5.1.10.13 Power distribution diagrams. Power distribution diagrams depict components involved in power
input, power form generation, and power distribution. They are grouped by power flow. (Refer to figure A-
25.)

A.5.1.10.14 Pyramid diagrams.

a. Pyramid diagrams are a set of interrelated diagrams consisting of
(1) A master block diagram.

(2) Detailed block diagrams.
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(3) Schematic diagrams.

b. If the equipment covered is complex, several levels of detailed block diagrams may be required.
(Refer to figure A-26.)

A.5.1.10.15 Wiring diagramg/illustrations. Weapon systems and equipment, engines, and support and test
equipment that have wiring or cabling should include interconnection information in one or more forms such
aswiring and cabling diagrams and wire bundle access and routing illustrations. Wire lists are also
considered interconnection information but are not illustrations and are covered under tabular data (refer to
4.9.7.1).

A.5.1.10.15.1 Wiring diagrams. Wiring diagrams (refer to figure A-27) should be structured and devel oped
in accordance with the requirements contained in MIL-STD-3001-5. To facilitate training and consistency
in presentation, the wiring requirements contained in SAE-AS59881 should be followed whenever possible
when preparing the wiring diagrams. These requirements include the standard methods for identifying
wiring system circuit functions, individual wires, connectors and terminal boards, and assigning reference
designations. In general, the layout of wiring diagrams should be the same as for schematic diagrams (refer
to A.5.1.10.5); however, the following additional ground rules apply.

a. Each line representing the wires and interconnections should be coded or otherwise identified.
b. Each wire should be shown individually.
c. Each wire should be drawn so that it can be traced from point of origin to destination.

d. Wireslocated within a cable harness should be shown as asingle wire. Wire bundling techniques
for aircraft system wiring should not be used.

e. Normally, aircraft wiring diagrams are drawn and scaled for afoldout presentation. However, to
facilitate on-aircraft wire chasing and troubleshooting, wiring diagrams may be drawn and scaled to a 11-
inch x 8-1/2-inch landscape format and included in anormal size TM. These two formats should not be
combined in the same TM.

f. Wire colors may beindicated by using color designation codes. Indication of color designationsis
preferable when many colors and color combinations such as BK-W are to be shown. Recommended single-
and two-letter color designations for use specifically on diagrams are as follows:

Wire Color Designation
Black BK

Brown BR

Red R

Orange @)

Yelow Y

Green G

Blue BL

Violet V

Purple PR

Gray GY

Slate S
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White W

g. A junction of lineswill be indicated by adot at the junction of the lines. Lines crossing each other,
without a dot, indicate that they are not connected in any way.

A.5.1.10.15.2 Wire bundle routing illustrations. For aircraft wiring systems, illustrations should be provided
showing the routing of all aircraft bundle assemblies throughout the aircraft (refer to figure A-28).

A.5.1.10.16 Cablediagrams. Thistype of cable interconnect diagramsisincluded in equipment and support
equipment TM if the technician must install or remove cables when performing test procedures, installation,
assembly, disassembly, modification, service, etc. (Refer to figure A-29.)

a. Cable diagrams provide all the information necessary to make the electrical connection between
assemblies, chassis, bays, units, and systemsin an easily understood format.

b. Each cable diagram should consist of an illustration and accompanying table. If cable routing is of
aspecia nature, it should be so noted. For very complex systems where routing is of great importance,
additional diagrams showing desired cable locations may be necessary. (Refer to figure A-29.) The
accompanying table should meet the following requirements:

(1) Cableentriesarelisted in numerical order or by preferred connection sequence.
(2) Cableorigin should precede the cable destination.

(3) Cableorigin and destination include assembly name, assembly jack number, and cable plug
number.

(4) Bothtable and illustration should appear on the same page or facing pages. For IETMs, the
table should be hotlinked from the applicableillustration. Thetable is considered text and is not part of the
figure.

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

d. For ssimple equipment, atable may not be needed, and an interconnection diagram that actually
shows the routing of the cables may be substituted (refer to figure A-30). Theinternal connections of the
equipment or assemblies are usually omitted.

A.5.1.10.17 Piping diagrams. Weapon systems or equipment that 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 this handbook. (Refer to figure A-31.)

A.5.1.10.18 Fuid power/gas diagrams. Fluid power/gas diagramsillustrate those systems that transmit
and/or control power through the use of pressurized fluid, within a closed circuit of tubing, pipes or hoses or
combination thereof. ANSI Y 14.17 providesfor fluid power/gas diagrams that are drawn either as graphic,
pictorial, cutaway, or combination drawings. In addition to the general requirements for the preparation of
schematic diagrams provided in A.5.1.10.5, refer to the additional requirements providedin A.5.1.10.18.1
and A.5.1.10.18.2.

A.5.1.10.18.1 Arrangement of symbols. Where components have a specific mechanical, functional, or
otherwise important relationship to one another, their symbols should be so placed in the diagram to
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illustrate their relationship in the circuit. Where a component requires a specific mounting position, its
symbol should be so drawn and a NOTE added to point out the correct positioning. Spacing should provide
room for adjacent data without crowding.

A.5.1.10.18.2 Conductors. Interconnecting lines between various components in a diagram represent a
means of conducting fluid or gas. The lines are a very important part of the system and should be drawn
very carefully. For clarity, lines should always be straight and direct. Lines are not intended to pictorially
illustrate the actual piping or fittings. Horizontal and vertical lines should be used. Square corners and 90-
degree intersections should be used. Conductors may be drawn as either single or double lines dependent
upon the type of diagram being used.

a. Singlelinesare used in graphic diagrams.
b. Doublelines are used in cutaway diagrams.
c. Pictorial and combination diagrams may use single or double lines or both.

A.5.1.10.18.2.1 Singlelines. Conductorswhich convey power actuating fluid, either pressure or return, are
called working lines and should be drawn as a single unbroken line. Conductors that carry fluid that is used
to actuate components are called pilot lines and should be drawn as a series of long dashes. Sensing lines, if
very short such as gage lines, should be drawn the same as the line to which it connects. Internal seepage of
components or exhaust pilot fluid is returned to the tank by drain lines. The lines are drawn as a series of
short dashes. Working, pilot and drain lines should be drawn thick line width. Sharp angles (90 degrees)
should be used when lines drawn between symbols change direction. Dashes should join at corners. Fluid
and electrical lines, unless they are interrelated, should not be combined in one diagram. Graphic symbols
for fluid power diagrams present symbols for both pneumatic and hydraulic mediain the same diagram.

A.5.1.10.18.2.2 Doublelines. Double lines should be used to illustrate the conductors in cutaway diagrams.
Double lines are sometimes used in pictoria diagramsto illustrate the piping arrangements more clearly.
The included space between double lines can be used to show relative pipe size and may also be used to
indicate functions such as working, pressure, pilot, return, drain, bleed, different fluids, etc., when
crosshatching, shading, etc., are used. Double lines should be drawn thick line width.

A.5.1.10.18.2.3 Joining lines. Single lines which join should terminate with or without adot. If no dot is
used, then one of the two joining lines should dead end. Dash lines should begin and end with a dash of full
length at the junction with other lines. Double lines forming a junction should have square corners.

A.5.1.10.18.2.4 Crossing lines. Single and double lines should cross with or without aloop. Where dash
lines and solid lines cross, the solid line should intersect the dash and not the space between the dashes.

A.5.1.10.18.3 Component data. Nomenclature, names, notes and values are sometimes necessary in addition
to the components symbol for circuit analysis, installation or service. This component data can be either on
the diagram or be identified through the use of index numbers with an accompanying legend. For, IETMs,
the legend data may be hotlinked. |f the nomenclature, name, note or valueis placed on the diagram, it must
be positioned so that it does not interfere with the piping or other features of the diagram.

A.5.1.10.18.4 Rotation. Direction of rotation should beindicated by an arrow. It is understood that the
arrow is on the near side of the shaft to denote direction of rotation. Arrows pointing in opposite directions
for the same motor shaft indicate the shaft can rotate in either direction. The text covering the component
will stipulate whether the direction of rotation is as the component is viewed from the front or the rear.
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A.5.1.10.18.5 Direction of flow. Direction of flow in conductors will be shown by arrowheads on single lines
or by arrows within the double lines. For IETMs, direction of flow can be depicted using animation or
color.

A.5.1.10.18.6 Port identification. Functional ports of components should be clearly identified in the
diagram. Identification should agree with the port identification on the component and its installation
drawing. Identification should appear adjacent to or within the symbol and should be as close as practical to
the port being identified (refer to figure A-32).

A.5.1.10.18.7 Pattern code. Interconnecting lines in diagrams are sometimes patterned to show pressure,
flow, special functions, return, drain, or different fluids during selected phases of operation. A note,
preferably located in the lower left corner of the sheet, should identify and illustrate the code for each
condition used. Only those lines performing active functions for the phase shown should be coded (refer to
figure A-33). For IETMs, direction of flow can be depicted using animation or color.

A.5.1.10.18.8 Component enclosure. Where some of the componentsin the circuit are furnished as an
assembly, it will be so indicated in the diagram. A center line should surround a complete symbol or group
of symbols which represent the assembly. The center line represents the component enclosure. A note
adjacent to the enclosure may be required to identify the component.

A.5.1.10.18.9 |dentifying components. In many casesit may be more effective to identify the components of
acircuit with index numbers rather than having the component nomenclature on the illustration. When index
numbers are used, they will be placed outside the illustration area with an arrowheaded leader line to the
component. A legend will be provided on theillustration. It should be keyed to theillustration by the assigned
index number and approved nomenclature of the indexed component. For IETMs, the legend data should be
hotlinked.
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FIGURE A-1. Example of an eectronic component card illustration.
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FIGURE A-2. Example of multiview, locator view and detail view illustrations - continued.
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FIGURE A-2. Example of multiview, locator view and detail view illustrations - continued.
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FIGURE A-3. Example of an exploded view.
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FIGURE A-5. Example of point-to-point and highway method signal flow.
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FIGURE A-14. Example of uncrowded schematic diagram.
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FIGURE A-15. Example of components drawn on a schematic.
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FIGURE A-16. Example of afunctiona block diagram.
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FIGURE A-17. Example of acutaway diagram.
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FIGURE A-19. Example of atruth table.
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FIGURE A-20. Example of atiming diagram.
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FIGURE A-21. Example of asimplified diagram.
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FIGURE A-22. Example of apartial diagram.
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FIGURE A-23. Example of atest diagram.
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FIGURE A-24. Example of atest setup diagram.
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FIGURE A-24. Example of atest setup diagram - continued.
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FIGURE A-25. Example of apower distribution diagram.
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FIGURE A-26. Example of apyramid diagram.
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FIGURE A-27. Example of awiring diagram.
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FIGURE A-27. Example of awiring diagram - continued.
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FIGURE A-28. Example of awiring bundle routing illustration.
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FIGURE A-29. Example of acabling diagram with table.
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FIGURE A-30. Example of acableinterconnect diagram.
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FIGURE A-31. Example of apiping diagram.
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FIGURE A-32. Example of port identification.
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FIGURE A-33. Example of pattern codes.
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