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DEPARTMENT OF DEFENSE
WASHINGTON, DC 20301

Engineering Drawing Practlces \
.DOD-3STD=-00100D{ AR)

1. This Military Standard is approved for use by all elements of the U.S,
Army Tank-Automotive Command and U.S., Army Armament, Munitions and Chemical
Command.

2. Beneficial comments (recommendations, additions, deletions) and any ;
pertinent data which may be of use in improving this document should be
addressed to: Commander, U 8, Army Armament Research, Development and
Engineering Center, ATTN: SMCAR-ESC-S, Picatinny Arsenal, NJ 07806-5000, by
using the self-addressed Standardization Document Improving Proposal (DD Form

1426) appearing at the end of this document or by letter.
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FOREWORD
This interim Military Standard provides:
ﬁiéés_ for preparation of engineering drawings and drawing
Definitions and examples of types of engineering drawings to be prepared
for the Department of Defense. These are cataloged for appropriate selection

and use in support of Levels of engineering drawings being prepared under the
requirements of DOD-D-1000.

Procedures for the creation of titles for engineering drawings,

Numbering, coding and identification procedures for engineering drawings,
associated lists and documents referenced on these engineering drawings and

assoclated lists.
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Requirements for preparation of associated lists.

This document applies to all TACOM and AMCCOM contracts which specify

delivery of Level 3 drawings in accordance with DOD-D-1000. All drawings
which define the Product Baseline shall conform to Level 3. Level 3 drawings

'_shoulq also be acquired for definition of the Allocated Baseline,
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SCOPE

This standard prescribes general requirements for the preparation and
revision of engineering drawings and associated lists prepared by or for
elements of U.S. Army Tank-Automotive Command and U.S. Army Armament,
Munitions and Chemical Command,
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REFERENCED DOCUMENTS

Government documents,

Specifications, standards, and handbooks. Unless otherwise specified,
the following specifications, standards, and handbooks of the issue listed in
that issue of the Deparitment of Defense Index of Specifications and Standards
(DoDISS) specific in the solicitation form a part of this standard to the

extent specified herein,

SPECIFICATIONS
Federal .
L-F=-340 Film, Diazotype, Sensitized, Mcist and Dry-
Process, Roll and Sheet .
L-P-519 Plastic Sheet, Tracing, Glazed and Matte Finish
TT-I-1795 Ink, Marking, Stencil, Opaque (Porous and Non
Porous Surfaces)
VU-pP=221 Paper, Direct Positive Sensitized, (Diazotype -
Moist and Dry Process)
UU-P=-561 Paper, Tracing
. CCC=L=531 Cloth, Tracing
Military
DOD=D=1000 Drawings, Engineering and Assoclated Lists
MIL-D=-548 Data, Engineering and Technical, Reproduction W
Requirements for
MIL-H-6088 Heat Treatment of. Aluminum Alloys
MIL=-S=6090 Steel, Carburizing and Nitriding, Processes for .
MIL-H=-6875 Heat Treatment of Steel, Process for
MIL-D-8510 . Drawing, Undimensioned, Reproducibles,
Photographic and Contact, Preparation of
MIL-M-9868 Microfilming of Engineering Documents, 35mm
Requirements for
MIL-W=-13855 Weapon, Small Arms and Alrcraft Armament
Subsystems, General Specification for
MIL-M-38510 Microecircuits, General Specifilcation for




. SPECIFICATIONSS

Military

MIL-M-38761

- MIL-P-55010
STANDARDS

Military
MIL-STD=12

MIL-STD-14

MIL-STD=15=-2

MIL-STD=17-1
. MIL-STD=17=2

MIL-STD=25

MIL-STD-34

DOD-STD-100
.}1 MIL-STD-129
MIL-STD-130
MIL~STD-171
MIL-STD=-190
MIL-STD-275

DOD-STD-480
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APPLICABLE DOCUMENTS (Conttd)

Microfilming and Photographing of Engineering/

- Technical Data and Related Documents: PCAM

Card Preparation, Engineering Data Micro-repro-
duction System, General Requirements for,
Preparation of

Plastic Sheet, Polyethylene Terephthalate

Abbreviation for Use on Drawings, Specifications,
Standards and in Technical Documents

Architectural Symbols

Electrical Wiring Equipment Symbols for Ships'
Plans

Mechanical Symbols

Mechanical Symbols for Aeronautical, Aerospace-
craft and Spacecraft Use

Ship Structural Symbols for Use on Ship Drawings

Preparation of Drawings for Optical Elements and
Optical Systems, General Requirements for

Engineering Drawing Practices

Marking for Shipment and Storage

Identification Marking of U.S. Military Property
Finishing of Metal and Wood Surfaces
Identification Marking of Rubber Products

Printed Wiring for Electronic Equipment

Configuration Control - Engineering Changes,
Deviations and Wailvers
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APPLICABLE DOCUMENTS (Cont'd)

STANDARDS

Militarz

MIL-STD=-481 Configuration Control - Engineering Changes,
Deviations and Waivers (Short Form)

MIL-STD-4#90 Specification Practices

MIL-3TD=681 ' Identification Coding and Application of

Hookup and Lead Wire -
MIL-STD-961 ‘Military Specifications and Asscciated
Documents, Preparation of .

MIL-STD=-1174 Associated Lists for ARRADCOM Engineering
Drawings

MIL-S5TD-1267 Dimensioning of Barrel Chambers of Small Arms
Weapons

MIL-STD-1306 Fluerics Terminology and Symbols
MIL-STD-1464 Army Nomenclature System

DOD-STD-1476 Metric System, Application in New Design

DOD=-STD=-1686 Electrostatie Discharge Control Program for
Protection of Electrical and Electronic Parts,
Assemblies, and Equipment (excluding Electrically
Initiated Explosive Devices) (Metric) ’

DOD=-STD=-2167 Defense System Software Development QS%
MIL-STD=2175 {(astings, Classification and Inspection of

HANDBOOKS | -
DOD-HDBK=-263 Eleétrostatic Discharge Control Handbook for

Protection of Electrical and Electronic Parts,
Assemblies and Equipment (Excluding Electrieally

Initiated Explosive Devices) Metric

Other Government documents, drawings, ‘and publications. The following

r Government documents, drawings, and publications form a part of this
dard to the extent specified herein.

12579607 Geometric Symbols for Dimensioning and Tolerancing
HUY/H8 Commercial and Government Entity (CAGE)

H6 Federal Item Name Directory for Supply Cataloging

HT Manufacturers Part and Drawing Numbering Systems
Y, .

=
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DOD Industrial Security Manual for Safeguarding
Classified Information - _——

DOD 5220.22-M

-

——
Control of Unclassified Technical Data with
Military or Space Application

DOD 5230.25-PH

DODISS Department of Defense Index of Specifications and
Standards

(Copies of specifications, standards, handbooks, drawings, and
publications required by contractors in connection with specifie acquisition
functions should be obtained from the contracting activity or as directed by
the contracting officer,)

Other publications. The following documents form a part of this
standard to the extent specified herein., Unless otherwise specified, the
issues of the documents which are DoD adopted shall be those listed in the
issue of the DoDISS specified in the sclicitation, The issues of documents
which have not been adopted shall be those in effect on the date of the cited
DoDISS. : ,

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

“

ANSI B46.1-85
ANSI B92.1-T0
ANSI DON.b6-8Y4
ANSI X3.5-T0

ANSI Y10.3-68

ANSI Y¥10.20-75

w/ANSI Y10.20a-75

ANST Y14,1-80

ANSI Y14,2M-79

ANSI Y14.3-75

ANSI Y14.5-73

ANSI Y14,5M.82

ANSI Y14.6-78

ANST Y14.6AM

Surface Texture (Surface roughness, waviness,
and lay)

Involute Splines and Inspection

Knurling

Flowchart Symbols and theif Usage in
Information Processing Same as FIPS-ZH,

.
Fodaral Tnfarmatinn Pransacin
A Wl A ahtdd Wb i W kW 41 Wil al

Letter Symbols for Quantities Used in
Mechanics of Solids

Mathematical Signs and Symbols for Use in
Physical Sciences and Technology

Drawing Sheet Size and Format, Engineering
Drawing and Related Documentation Practices

Line Conventicns and Letﬁering. Engineering
Drawing and Related Documentation Practices

Multi and Sectional View'Drawings,
Engineering Drawings and Related Documentation

Practices

Dimensioning and Tolerancing
Dimensioning and Tolerancing
Screw Thread Representation

Metric Supplement
5
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AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) (Cont'd)
\«h&} "\ﬂ__v_\
ANSIT Y1H:Tr1111. Gear Drawing Standards, Part 1: for Spur,
- Helical, Double Helical, and Rack, Drafting
Practices
ANSI Y14.7.2-78 Gear and Spline Drawing Standards - Part 2:
Bevel and Hypoid Gears, Engineering Drawing
and Related Documentation Practices
ANST Y14,13M-81 Mechanical Spring Representation, Engineering
Drawing and Related Documentation Practices
ANSI Y14.15-66 Electrical and Electronics Diagrams including
Proposed USA Standards for Connection Diagrams
and Technical Diagrams
ANST Y14.152-T1 Interconnection Diagrams
ANSI Y14.15b=T73 Supplement to ANSI Y 14.15-66 and
ANSI Y14, 15a=-70
ANSTI Y14,17-66 Fluid Power Diagrams
ANSI Y14.26,3~75 iDictionary of Terms for Computer-aided
Preparation of Product Definition Data
(Including Engineering Drawings), Engineering
Drawing and Related Documentation Practices,
ANSI Y14.36-78 Surface Texture Symbols, Engineering Drawing
and Related Documentation Practices
ANSI Y¥32.4=77 Graphic Symbols for Plumbing Fixtures for
i - . Diagrams. Used in Architecture and Building
Construction
ANSI Y32,9-72 Graphic Symbols for Electric and Layout
Drawings Used in Architecture and Building
, Construction
ANSI Y32.10=67 Graphic Symbols for Fluid Power Diagrams
ANSI/AWS A2.4-79 Symbols for Welding and Nondestructive Testing™ -
ANSI/IEEE 260-78 Letter Symbols for Units of Measurement (SI

Units, Customary Inch-Pound Units, and Certain
Other Units)

ANSI/IPC-D=-350-77  Printed Board Description in Digital Form

ANSI/IPC-T-50C-85 Interconnecting and Packaging Flectronic

Circuits, Terms and Definitions for

S
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ANSI/SAE AS1290-75 Graphic Symbols for Aircraft Hydraulic and

Pneumatic System
® .

ASTM E380-8U4 Metric Practice, Standard for

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS A3,0-85 Welding Terms and Definitions

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.

IEEE STD 91-84 Graphic Symbols for Logie Functions
IEEE STD 200-75 Reference Designations for Electric and
- Electronics Parts and Equipment (Same as

ANSI Y32.16-1975)

IEEE STD 280-85 Letter Symbols for Quantities used in:
Electrical Science and Electrical Engineering
(Same as ANSI Y10.5=1968)

IEEE STD 315-75 Graphic Symbols for Electrical and Electronies

T asrmame f1natidins Bafaranasa Nacionatrian Maso
WA ) Al | AUV LUWWALLE T O] DHVYY Ve LRUIAVAV vl dow

Designation Letters). (Same as ANSI Y32,2-1975)

. SOCIETY OF AUTOMOTIVE ENGINEERS, INC.
SAE HSJ1086-83/ Unified Numbering System, Metals and Alloys
ASTM DS56B .

Order of precedence., In the event of a conflict between the text of °
this standard and the references cited herein, the text of thils standard
shall take precedence. e

Source of documents.

Government specifications, standards, and handbooks. Copies of the
referenced federal and military specifications, standards, and handbooks are
l1 available from the Department of Defense Single Stock Point, Commanding
Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120. For specific acquisition functions, these documents

should be obtained from the contracting activity or as directed by the
contracting officer,

Other Government documents, Copies of other government documents
required by contractors in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the
contracting officer.

Sources for nongovernment publications. Nongovernment documents are
. generally available for reference from libraries and technical groups. The
. documents listed may be obtained as follows:

7
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ANSI: Application for copies should be addressed to the American
National Standards Institute, 1430 Broadway, New York, NY 10018.

ASTM: Application for coples should be addressed to ASTM,
1916 Race Street, Philadelphia, PA 19103,

AWS: Application for coples should be addressed to the American
Welding Society, Inc., 2501 NW 7th Street, Miami, FL 33125,

IEEE: Application for copies should be addressed to the Institute
for Electrical and Electronics Engineers, Inc., 345 E. 47th Street,
New York, NY 10017.

IPC: Application for coples should be addressed to the Institute
of Interconnecting and Packaging Electronic Circuits, 3451 Church
Street, Skokie, IL 60076.

SAE: Application for coples should be addressed to the Societj of
Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA
15096.
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CONTENTS )
Para . Description Page
100 General _ " 100=1
100.1 Definitions and requirements ‘ 100-1
101 Basic practices A . 100=1.
101.1 Size and format of engineering drawings 100-1
101.1.1 Continuation Sheets 100-2
101.2 Line conventions and lettering 100=2
101.3 Multi and sectional view drawings 100=3 .
101.3.1 Isometric and pictorial views 100=6 i
101.4 Metric values 100-6
101.4.1 Application in new design " 100=56
101.5 Dimensioning and tolerancing 7 100=6
101.6 Surface texture . 100-13
101.6.1 Surface texture symbols : T 100=13"
101.7 Screw thread representation 100-13
101.8 Gears g 100-13
101.9 Mechanical springs 100~13
101.10 Optical elements and optical systems 100-13
101. 11 Computerw-aided preparation of product definition data - 100-13
101.11.1 Computer-aided Design (CAD) drawings . 100-13
101.11.2 Deviations from CAD . 100-13 . . .
101.11.3 CAD line conventions variation o 100-13
102 Graphic symbols, designations, letter symbols, and 100-14
' abbreviations
102.1 Graphic symbols 100=-14
102.1.1 Graphic symbols for electrical and electronics -100=-14
diagrams
102.1.2 Graphic symbols for logic:functions 100=-14 \E}\
102.1.3 Graphic symbols for flowchart diagrams 100-14
102.1.4 Graphic symbols for flueric power diagrams 100-14 AN
102.1.5 Graphic symbols for electrical wiring and layout ; 100-14 ‘
diagrams used in architecture and building instruction.
102.1.6 Mechanical symbols 100=-14
102.1.6.1 Graphic symbels for plumbing fixtures 100-14 .
102.1.7 Mechanical symbols for aeronautical, aerospacecraft, 100-15

and spacecraft use
102.1.7.1 Graphic symbols for aircraft hydraulic and pneumatiec =~ 100=15

systems .
102.1.8 Ship structural symbols ©100=15
102.1.9 Architectural symbols 100-15
102.1.10 Electrical wiring equipment symbols for ships' drawings 100=15
102.1.11 Welding symbols. ' 100=15
102.1.12 Nondestructive testing symbols 100=-15
102.1.13 Graphic symbols for fluid power diagrams 100-16
102,2 Designations 100=-16
102,2.1 Reference designations for electrical and electronics  100-16

parts and equipment T
102.3 Letter symbols and abbreviations _ ~. 100=16
102.3.1 Letter symbols - 100=16
102.3.2 Mathematical signs and symbols - . 100-16
102.3.3 Abbreviations A ' 100=16
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201.9.56 Cable assembly drawing . 200=57
201.9.7 Undimensional drawing A 200-58
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CHAPTER 100
PREPARATION OF ENGINEERING DRAWINGS

100 General. This chapter lists standards used for the preparation of
Level 3 engineering drawings in accordance with DOD~D=1000. It is essential
that drawings possess the following adequacy requirements for competitive
procurements: Detail, subassembly, and assembly drawings shall completely

delineate directly or by reference to other documents, engineering

requirements and characteristics such as materials, dimensions, tolerances,
form and finish. The requirements and characteristics shall also include, as
applicable, any electrical, mechanical performance, and other requirements
necessary for function and interchangeability. Requirements and
characteristics for all drawings required to be delivered shall be
sufficiently complete and detailed to enable the Government to perform
engineering approval design evaluation, acceptance, inspection, and
installation, These drawings shall also contain sufficient data to enable
the Government or its contractors to competitively procure or reprocure the
like items.

100.1 Definitions and requirements. Definitions for words and terms
marked with an asterisk (*) are located in Chapter T700.

101 Basic practices.

101.1 Size and format of engineering drawings. Engineering drawing sheet
size and format shall be in accordance with ANSI Y14,1 except:

‘a, Title block, The title bloeck shall be as shown in Appendix A. The
title block is required on continuation sheets. Exception is, that a title

-‘block is not required on continuation sheets for book form drawings.

b. "A" size format, "A" size format shall be used for book form and
word type drawings only.

c. "J" size format. "J" size format shall not be used.

d. Supplemental drawing number blocks. K size drawings shall have the
drawing number, frame number, and revision letter entered in the appropriate
blocks for multiframe microfilming as shown below. Sheet numbers shall be
entered only on multiple sheet drawings, Size of blocks shall be in
accordance with ANSI Y14.1, Starting direction from right or left requires
prior approval of the Government Design Activity.

DWG NO. SH REV FRAME
XXRXXAX X | A I1OF 3

i -}

(1) K size drawings shall have a 2,00 margin minimum on each end
with the drawing number (and sheet number for multiple sheet documents)
entered on opposite ends so as to be readable when the drawings are rolled
from either end and stored.
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e, Mechanical properties blbck. A mechanical properties block; when
required by the Government Design Activity, shall be included on the drawing
as shown in APPENDIX A.

f. Revision block. The revision block shall be as shown in APPENDIX A
for all drawings. (See para 504.1.)

g. Application block. An application block shall be included on the
drawing as shown in APPENDIX A.

101.1.1 Continuation sheets. Continuation sheets of multi-sheet drawings
shall always be the same size as sheet one (1) except for roll size; the
lengths may wvary.

101.2 Line conventions and lettering. Line conventions and lettering shall
be in accordance with ANSI Y14.2M except as follows and shall be eapable of
meeting the requirements of MIL-D-S480 except:

a., Lead type. Drawings shall be prepared using black plastic or
plastic carbon combination type lead or ink.

b. Lettering and/or Numerals. Letters and numbers shall be vertical and

applied using guides, templates or machines. Sizes (letter height)} shall
conform to those shown in FIGURE 100-1, All letters and numbers on the same
drawing shall be of uniform size, Alpha and numeric characters that are
similar, shall be readily distinguishable to the reader. Notations that
contain a combination of alpha-numeriec characters which could be
misinterpreted, shall be shown as follows:

(1) Letter | shall be shown as "I", not "i¥,
(2) Letter O shall be shown as "O" not "(¥", "jzr". or ngh,
{(3) Letter Z shall be shown as "&", not "2V,

(4) Numeral zero shall be slashed. The symbol used when slashed
shall be square or coval and not round.

l.e. fd ﬂ ¢

Acceptable ab Not acceptable
a zeno a4 a 2ero

100-2
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(5) Typewritten characters are permissible where indicated.
Size shall be .10 minimum, maximum shall be as indicated.

LETTERING SIZE
DRAWING SIZE

APPLICATION 7 A, B, c, D, E, F, K
DRAWING NO. .24-,25 .24-.31

PART NO. .19-.25 .24-.25

DWG TITLES, CALLOUTS .19-.25(1) .24,=25
SUPPLEMENTARY : ' I
DATA BLOCK ENTRIES .19-.25(1) 24,25

DIMS, NOTES, REV M=, 16(1) «16-.15
"SECTION" "VIEW"

"DETAIL" .=l 16(1) .19-.25

NA-A", wpe .19-,25(1) .24-,25

FIGURE 100-1. Lettering Sizes

¢. Typewriter ink. Typewriter ink shall be prevented from penetrating
the matte finish or mylar, It is recommended that Pounce No. 58-0690,
Keuffel and Esser Company, or equivalent, be applied to the drawing
immediately after typing.

d. Photo copies (Silver image copy wash off). The use of a
reprographic processing system in the preparation of original engineering

,,,,,

Activity. When this method is employed, the documentation generated shall be
regulated by established requirements for original drawings including
reproducibility and microfilming. Material used shall be in accordance with
applicable requirements specified in paragraph 104,

101.3 Multi and sectional view drawings. Multi and sectional views as
shown on engineering drawings shall be in accordance with ANSI Y14.3 except:

a. Auxiliary and sectional views. Auxiliary and sectional views shall
not be rotated from perpendicular projection except when unavoidable. When
rotation of a view becomes necessary, the degree and direction of rotation
shall appear beneath the view identification. See FIGURE 100-2.

100-3
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viEw A-A
SCALE 2/I
ROTATED 30° CW

FIGURE 100-2. Auiiliary and Sectional View Rotation From Perpéhdicular

Proiection
i Rndftlndicind

s P SRl

b. Identification and location of views and sections. If two or more
views and/or sections appear on the same sheei, they are to be arranged in
alphabetical order from left to right. If views and/or sections are located
"~ on different sheets, from where taken, cross reference locations shall be
indicated., See FIGURE 100=3.

AN\

':>l\ SH 3, H3

A

view A-A

SHEET | "SH I, C3

FIGURE 100-3. Location of Views and/or Sections

100~4
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¢. Positioning of items. Items shall be positioned in accordance with
pointing direction specified in FIGURE 100-4.

ITEM POINTING DIRECTION
Artillery : Right
Artillery Ammunition Right
Bombs Left
Guided Missiles Left
Jatos Right
Pyrotechnics Left
Rockets Right
Small Arms Right
Small Arms Ammunition Right
Vehicles Left

FIGURE 100-3. Positioning Requirements

d. Angle projection symbol. The symbol for third and/or first angle
projection shall be shown on drawings and so labeled, when required, as
follows:

(1) Dual dimensioned drawings shall specify the angle of projection.

[4
LY
projectio

[+ 2] ot
&7 ne
n.,

(3) Decimal inch dimensioned drawings shall specify the angle of
projection if other than third angle.

ProjectionIi Symbol

First angle G @
Third angle @. G_

FIGURE 100-5. Angle Projection Symbols

100-5
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101,3.1 Isometric and pictorial views. Isbmetric, pictorial, etec., views
may be shown on engineering drawings providing there is some particular
advantage and clarity is not degraded.

101.4 Metric values. Metric values, when used on engineering drawings,
shall be in accordance with ASTM E380 and the following.

a. Paragraph 4.5, method B, of ASTM E380 shall be used in converting and
rounding off deécimal numbers to metric. .The exact relation, 1 inch = 25,4MM
applies. '

b. When metric values are used on drawings, the following applies:

(1) The following note shall be specified:

ASTM E3B0 APPLIES. METHOD B SHALL BE USED IN
CONVERTING AND ROUNDING OFF. | INCH = 25.4 MM APPLIES,

(2) The symbol " {METRIC|] " shall be shown adjacent to the title
block in .25 high lettering.

101.4.1 Application in new design. The application of the metric system
in new design shall be in accordance with the requirements of DOD-STD-1476.

101.5 Dimensioning and tolerancing. Dimensioning and tolerancing shall be
in accordance with ANSI Y14.5M-1982 except for the following: (Pages and
paragraph numbers referenced are from ANSI Y14,5M- 1982 ) '

a. Where fitting at assembly, selective assembly or locating holesz at
assembly is required, the detail of each component shall clearly denote the
specific dimension or dimensions of features whichiwill require fitting,
selection, or qualification at assembly. In addition, the fitting or
selection criteria shall be indicated, e.g., “LOCATE WJTH_PJJ.&Q._._AT ASSEMBLY"

shall be used to establish alignment and location of holes between

two or more parts. Dimensions shall be specified on the pertinent assembly
drawing.

b. Dimensions and tolerances shall be selected to assure that buildup o
maximum tolerances will not cause functional or assembly difficulties.
Tolerances shall be as liberal as possible, consistent with assembly,
functional, and reliability requirements, but under no circumstances shall
the desirability of maximizing tolerance limits on a component be permitted
to compromise the feasibility of assembly and adjustments, or to compromise
performance requirements of the assembled item.

¢. The terms "ADVISORY" and "TYPICAL" shall not be used in conjunction
with any dimension or tolerance,

d. Page 29, Para 3.2, Use of Notes to Supplement Symbols. The
symbology system shall be used. Notes may be used to supplement 'a geometric
requirement, but shall not be used in place of symbols.

e. Page 3, Para 1,4(h), Fundamental Rules. Except for electrical wire,
when gage or code numbers are shown on drawings, they shall be defined by
linear dimensions and identified by gaging system.

For example, (BS) Brown and Sharpe shall be shown as _ “BS GAGE I8 {.0403)"
(AWG) American Wire Gage shall be shown as ®"awG 22 (.0253)"

100-6
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f. Page 7, Para 1.7.6, Reference Dimensions. Reference dimensions or

reference data shall be labeled "REF". Enclosing references within
parenthesis shall not be used,

g. Page 20, Para 2.4.1, Plated or Coated Parts:

(1) 1Inorganic Coatings. Dimensional limits and surface texture
requirements normally apply after the application of inorganic type coatings
such as electroplated or chemically displaced metals, ceramic, anodized,
chromated, or oxide conversion type finishes, etc.

(2) Orgenic Coatings, Dimensional limits and surface texture
requirements normally apply before the application of organic type coatings
such as palnt, lacquer, varnishes, enamels, phosphate coating, dry film
lubricants, or other non-integral barrier-type coatings. When both types
(organic and inorganic type) are complemented by an enamel or other top
coating, the dimensional and surface texture requirements would apply after
initial surface treatment.

(3) Drawing Requirements. Unless specified in applicable
specifications and standards, drawings shall contain requirements as part of
the protective finish note regarding dimensional and surfaces texture
requirements, e.g.:

"DIMENSIONAL LIMITS AND SURFACE TEXTURE APPLY WITH
PLATING.*

g;ﬁf_::lSIONAL LIMITS AND SURFACE TEXTURE APPLY WITHOUT

"DIMENSIONAL LIMITS AND SURFACE TEXTURE APPLY WITH PLATING
AND WITHOUT PAINT,"

“DIMENSIONAL LIMITS AND SURFACE TEXTURE APPLY. WITHOUT
PLATING."

h. Page 19, Para 2.1.1, Application. General Tolerance block shall
not be used for angular tolerance. Angular tolerances shall be shown on
the body of the drawing with each angle specified,

100-7
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i. Page 20, Para 2,2 (b), Plus and Minus Tolerance, Linear tolerances
shall be specified as shown in the following examples: For 45 degree angles,

t?g tolgrance shall be specified as +, e.g. 45° + 4% not 43° + 4® , or
4 - 1,

.25 +%I 2510 25+.01 .250-.005
25+.0 .25 with number of places fo ogree with those

=0 for folerances shown in general folerance block,
.250+.000 .250+.010 2501

-.0i0 -.005

Dnoa 2 Dama U 9 Natiym Cantiumas Feztur

j‘ ITaps 35’ rala “ts oy Uﬂhum Icauvidl G PTvawu

datums shall, be clearly defined and recognizable. To b

1
shall be accessible on the finished ipem and shall be a feature preferably

with a small tolerance.

k. Page 16, Para 1.9, Location of Features, When tabular dimensioning
methods are used to locate a large number of similarly shaped features on an
item having mutually perpendicular planes, the method depicted in FIGURE
100-6 may be used. If the part does not have readily identifiable planes
which can be considered mutually perpendicular, as, for example, a circular
part, such planes, shall be established by note or symbol and the crigin of

measurement considered to be at the intersection of the planes so

established. The direction of measurement shall be clearly indicated, as in

FIGURE 1t00-7.

BASIC

FIGURE 100-6. Tabular Dimensioning Method

100-8

HOLE | DIMENSIONS POSITION HOLE -
-A— NO. X —— Y f TOL ¢

] .500 .500 250 + 006

. &° PO - —
L W3 2 .750] 1.400 - .187 4 .005

W79=A] v L4 "
v.| ¢ * l 3 | 2.000] 1.000 .156 + 001
FE § : a | 2750 .750 i .125+ .008
X .

: I-c-'-' 5 | 3.000 L400| (@lE0lO®IAIBIC]).|.187 +.006

-
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Met

()

FIG. 35 SLOTTED HOLES

600-01

h——— X

FIGURE 100-7.

=3.000+010
Azl

hod (b) as illustrated is

KOLE BASIC DIMENSIONS POSITION HOLE
NO. | +x =X +Y -y TOL @
1 - | 2500 - - .250 + 007
2 | — |i.820| 1.360| — F |.600+.006
) - 750 | 2.900] .250 +.007
4 | 1.480| = | 2.060] - 250 +.002
5 | 2.250] — - - 375 +.006
6 1.480 ~— -— 1.720 .375 +.008
7 600 — — | 2.450 .500 +.005 |
8 — |LBzo| — | i.720| [@]Bo0t]A®] |.250 +.006

Tabular Dimensioning Method (Circular Part)

100-9
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m., Page 4, Para 1.7 Application of dimensions. Dimensions shall not be

srEppsswS Il WS RANLIRaVii s damiTrir et Wwitlhma siW Y ww

shown to hidden features. Another view, sectional view or broken out
section, shall be used.

il.e.

| _ 22 )

- 1AL
| e .

~ Y/
L

Acceplable

e —— —t—— —— — —
I

Not! Acceptable

- 7, @

n. Page 7, Para 1.7.8 Dimensioning Within the Outline of a View,
Dimensions shall always be placed outside the outline. Dimension, extension,
or leader lines shall be arranged to keep them as short as practicable.

' 100-10
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0. Conversion of old dimensioning and tolerancing standards to ANSI
Yi4.5M-1982. When preparing new drawings (new numbers) from old originals

using the Photo Copy System, updating the dimensiconing and tolerancing system
to ANSI Y14.5M-1982 will require the prior approval of the Government Design
Activity, The same standard shall be used throughout a drawing. A&n

.appropriate notation shall be made., See paragraph 118.6x. If ANSI

Y14.5-1973 is applicable, the following exceptions shall apply. Paragraph
numbers are from ANSI Y14,5-1973.

(1) Para 5-1,11.1.1, Indicating Diameter. Only the diameter
symbol will be used. The symbol will also be used when the feature is shown
as a diameter and will follow the value,

(2) Para 5-1.10,5, Reference Dimensions.  Only the abbreviation
"REF" shall be used. :

(3) Para 5=2.12, Indicating MMC or RFS. The requirements of
RULE 2 apply. "MMC" or M"RFS" will always be specified.

(4) Para 5-3,i,2 and FIGURE 9, Feature Control Symbol Incorporating
Datum References. Only the method identified as the "usual sequence®™ in

FIGURE 79 will be used.

(5) Para 5-1.8.4, Dual Linear Units. Dual linear units (Inch and
Metric units) will be shown only when specifically directed by the Government

Design Activity. See 101.4, Metric Values.

(6) Para 5-6.7.2, Types of Runout Control, All runout feature
control symbols shall include the type of runout control required. Either

the term “CIRCULAR" or “10TAL® shall be entered below the feature control
symbol., On drawings where theré are numerous runout control symbols, a note

‘such as "UNLESS OTHERWISE SPECIFIED, ALL RUNOUT CONTROLS ARE .001° may be

used instead of individual entries.

P- Implied intersection. Unless otherwise specified, dimensions shown
to implied intersections of features, as illustrated in FIGURE 100-8, shall
be interpreted as applying to the theoretical intersection of the surfaces,

At Shown On Appiles To At Shown On Appties To

F“i“'l lnmsmlon7 Drawing Intersection
—~ <X 4

Vo
\\\.

FIGURE 100-8. Interpretation of Dimensions Shown to Implied Intersection.
\ -
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r. Interior and/or exterior radius. Requirements for interior and/or
exterior radius may be specified as shown in example FIGURE 100-9.

|
— R TO TWO R OF
. L6 MIN

\0——’1’: TO TWO R OF
43 MIN

5

FIGURE 100-9. Example of Drawing Requirement for Edge Radi:

S. Variation in Configuration. Permissible variation in pért
configuration shall be as shown in FIGURE 100-10.

R.,06 MIN
/._

4

FuLL RapIUS (EQUAL —/ [
R .06 MIN

. r (equaL TO

|
T0 5 WIOTH | _ WIDTH
2 ) (IN EACH INTERIOR )
WIDTH, —»]  jo— EDGE)
“”D"‘a_l‘—'l .
NN A M
R .13
FuLL RADIUS (EQUAL TO / , Min
1 Lpas win (ON EACH
z Wioth, ) .EXTERIOR gocs) R (EQUAL rox
' 1 wioTh, )

4
2

FIGURE 100-10. Permissible Variation in Part Configuration

100-12
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t. Small arms weapons barrel chambers, Barrel chambers shall be
dimensioned in accordance with MIL-STD-1267. : :

U. Knurl dimensioning. Knurl dimensioning shall be in accordance with
ANSI B94.,6.

101.6 Surface texture, Surface texture, waviness and lay shall be
indicated in accordance with ANSI B46.1.

101.6.1 Surface texture symbols. Surface texture symbols shall be in
accordance with ANSI Y14.36.

101.7 Screw thread representation, Serew threads shall be represented in
accordance with ANSI Y14.6 and Y14.6aM,

101.8 Gears. Gears shall be delineated in accordance with ANSI Y14,7.1
and Y1u;7.2. K ) . '

101.9 Mechanical springs. Mechanical springs shall bé delineated in
accordance with ANSI Y14,13.

101.10 Optical elements and optical systems, Optical elements and optical
systems shall be delineated in accordance with MIL-STD-3i,

101.11 Computer-aided preparation of product definition data, Terms and
definitions used in computer-aided preparation of product definition data as
applicable to engineering drawings shall be in accordance with ANSI Y14,.26.3.

101.11.1 Computer-Aided Design (CAD) Drawings. The use of CAD in
preparing drawings is acceptable provided:

a., The system is capable of generating full size drawings.

1) Tha f1111 ei{2a Arow win
L Ly Rl

LA Abi% & W o (2]

paragraph 104 and printing i

2 ar
[~ -1

on th

apecified in

n m

¢. The full size drawings are capable of being revised in a conventional
manner by any activity.

d. Microfilming requirements of MIL-M-9868 can be met.

101.11.2 Prior Government Design Activity approval is required for any
deviation from para 101.11.1.

101.11.3 Line conventions may vary for CAD prepared drawings as follows:
a., All lines and letters on originals may be applied using ink,
b. All lines may be the same width provided microfilm requirements

are met. It is preferred that lines for the outline of and features of the
item be wider than dimension and extension lines,

c. Legibility is adequate to meet the requirementis of MIL-D=5450.

100-13
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102 Graphic symbols, designations, letter symbols and abbreviations.
Graphic symbols, designations, letter symbols and abbreviations used on
engineering drawings and associated lists shall be in accordance with the
following standards. Where graphic symbols, designations, letter symbols
and abbreviations are not covered by the listed standard; they may be used

prov.l.ueu bﬂ!':y are t‘-'XPJ.d.I.lIEQ oIl EdCl'l urdm.ng or relerenceu LU arn exp.l.andl.ury
document. The referenced explanatory documents shall be furnished with the
engineering drawings. When non-standard graphic symbols, designations,
letter symbols and abbreviations are used repeatedly, they should be
forwarded to the custodian of this standard for possible inclusicn in the
respective standard. (See also paragraph 502.3.)

102.1 Graphic symbols.

102.1.1 Graphic svmhols for electrigcal and electronies diagrams. Graphie

symbols for electr1cal and electronics diagrams shall be in accordance with
IEEE Std 315,

102.

[
runc

2 Graphic symbols for logic functions. Graphic symbols for logic
i

-
& _ 4 L TR AL A4
10n3 snal

1
t be in accordance with IEEE Std &1.

102.1.3 Graphic symbols for flowchart diagrams. Flowchart symbols for use
in information processing shall be in accordance with ANSI X3.5.

102.1.4 Graphic symbols for flueric power diagrams. Graphic symbols for
flueric power diagrams shall be in accordance with MIL-STD-1306.

102.1.5 Graphic symbols for electrical wiring and layout diagrams used in
architecture and building construction. Graphic symbols for electrical
wiring and layout diagrams used in architecture and building construectien
shall be in accordance with ANSI Y32.9.

102.1.6 Mechaniéal,symbols. Mechanical and piping symbols shall be in
accordance with MIL-~3TD=-17=1.

102.1.6.,1 Graphic symbols for plumbing fixtures. Graphic symbols for
plumbing fixtures for diagrams used in architecture and building construction
shall be in accordance with ANSI Y32,4,

100-14
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102.1.7 Mechanical symbols for aercnautical, aerospacecraft, and spacecraft
use. Graphic symbols for aeronautical aerospacecraft, and spacecraft

diagrams shall be in accordance with MIL-3TD-17-2.

102.1.7.1 Graphic symbols for aircraft hydraulic and pneumatic systems.
Graphic symbols for aircraft hydraulic and pneumatic systems diagrams shall
be in accordance with ANSI/SAE AS1290.

102.1.8 Ship structural symbols. Ship structural symbols shall be in
accordance with MIL-STD-25.

102.1.9 Architectural symbols., Architectural symbols used on
architectural drawings shall be in accordance with MIL-STD-14,

102.1.10 Electrical wiring equipment symbols for ships' drawings. Graphic
symbols for electrical wiring equipment for ships‘ drawings shall be in
accordance with MIL-STD-15-2,

102.1.11 Welding symbols. Welding symbols shall be in accordance with
ANSI/AWS A2.4 together with terms and definitions in accordance with AWS
43.0.

102.1.12 Nondestructive testing symbols., Nondestructive testing symbols
shall be indicated in accordance with ANSI/AWS A2.4.

a. Nondestructive Examination. Nondestructive examination R
requirements shall be specified on the product drawing (See FIGURE 100-11) or
on a separate drawing, using symbols in conformance withVANSI/AWS AZ.4,

PT——(SEE NOTE

——— i
AT == SEE NOTE
45

WHEN MORE THAN ONE CASTING IS
SIMULTANEOUSLY X~ RAYED, THE RADIATION
 SOURCE SHALL BE PLACED OVER THE CENTER
.| - OF EACH GROUP.

?RT——(SEE NOTE

-

FIGURE 100-11. Example of Radiographic Position Diagram

100-15
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102.1.13 Graphic symbols for fluid power diagrams., Graphic symbols for
fluid diagrams shall be in accordance with ANSI Y32.10.

102.2 Designations.

i02.2.1 Reference designations for electrical and electronics parts and
equipment. Reference designations shall be assigned in accordance with IEEE
Stds 200 and 315.

102.3 Letter symbols and abbreviations.

102.3.1 Letter symbols, Letter symbols, when used on engineering
drawings, shall be in accordance with ANSI Y10.3 and IEEE Stds 260 and 280. s

102.3.2 Mathematieal q'h:rnq and svmhols., Mathematical signs and svmbols

e S8 R vLILIIG VARG L wagiie Tl WiV as MR VLSS Vawida Saplic alsuw oayinmuwWao

shall be in accordance with ANSI Y10.20 and Y10.20a.

102.3.3 Abbreviations. Abbreviations shall be in accordance with
MIL-3TD=12.

103 Diagrams.

103.1 Electrical and electronics diagrams. Electrical and electronics
diagrams and interconnection diagrams shall be prepared in accordance with
ANSI Y14,.15, Y14,15a and Yi4,15b.

103.2 Fluid power diagrams., Fluid power diagrams shall be prepared in
accordance with ANSI Y14.17.

103.3 Printed wiring drawings. Printed wiring drawings shall be in
accordance. with, as applicable, the requirements of MIL-STD-275 and ANSI/

-| . Y oo )

103.3.1 Printed board descript in digital form. When printed board
deseriptions are in digital form (defined either by metric or customary
units) the description and form shall be in accordance with ANSI/IPC-D-350.

104 Drawing Material. Drawing material shall be plastic sheet in

accordance with L-P-519, Type I, Class 2, .003 thick or Type 1, Class 1, .004
thick. Stable base plastic sheet shall be in accordance with MIL-§TD-275 for
printed circuit boards.

104.1 Dunlicate Original. Brownline Sepia and ammonia devloped
reproductions are not acceptable as duplicate originals or stable base
masters. The use of silver image duplicate origials on material as specified
in paragraph 104 requires approval by the Government Design Activity, as

specified in paragraph 101.2d.

105 Security classification and notation. See APPENDIX B,

100-16
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- 106 Scale. All drawings shall be drawn to scale except those described in

paragraph 106, 3.

106.1 Selection of scale. Drawings should show an object or assembly to
full scale. When full scale i3 not practicable, drawings may be prepared to
reduced or enlarged scale, It i3 desirable, whenever practicabie, that
detail drawings be prepared to the same scale as pertinent assembly drawings.

106.2 Indication of scale, The scale or scales to which drawings are
prepared shall be indicated thereon by the fractional method in the drawing’
scale block. The scales to which the majority of views and sections are
drawn shall be entered as a fraction (1/1, 1/4, 2/1, ete.) after "SCALE" in
the space provided on the drawing format., The scale.of each view or section
drawn to other than the predominating scale shall be entered directly below
the title of the viaw ar unn+1nﬂ a. o SECT!Q'K‘I A=A

---------------- Tree SCALE 2/

106.2.1 Fractional method, The fractional method expresses, in the form
of a common fraction, the ratio of the size of the object as drawn to its

full size.

Full size - 1/1
Enlarged - 10/1, 4/1, 2/1
Reduced - 1/2, 1/4, 1/8, 1/10, 1/20, 1/30, . 1740, 1/50, 1/60, 17100

106.3 Drawings not to scale., In the case of diagrams. isometrics,
perspective, tabulated and similar drawings not prepared to any scale, the
word “NONE" shall be entered after "SCALE" in the space provided on -the

drawing f‘nr-mnf

S T ey

106.4 Dimensions not to scale, Where drawings were:criginally drawn to
scale, but due to revision of the drawing some dimensions are not to scale, .
the not-to-scale dimension shall be underlined with a straight line., The
configuration depicted shall be corrected at the first drawing redraw.

107 Radioactive materials. All drawings pertaining to items using
radioactive materials shall be suitably marked with a caution note. See
Appendix D for example, :

108 Marking and marking location.

108.1 Identification marking requirements. The criteria for determining
the physical application of identification numbers and what parts require

1dentification shall be in accordance with MIL-STD-130.

100-17
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108.1.1 Drawing requirements. When an item requires identification

markings, its drawing shall specify the exact marking requirements. Those _
requirements shall define the method and contents of the marking(s). For

markings to be applied by rubber stamp, stencil, silk screening and similar

processes, the material to be used in marking and any protective coatings
shall also bhe specified Tha hDagign Anf‘!uii-u CAGE Code snecifisd shall he

RrLANA & a A o o Tt Yt e e e Vel B &k e il AW AY AW WAL WL WA o AL AN DML L L

that of the Design Activity that originally assigned the item's drawing _
number, even though it may be different than a design activity identified on
the drawing as "CURRENT". The identifying number shall be the part number of
the item as shown on its drawing, Example of requirements to be specified on
drawings is as follows:

ITEM IDENTIFICATION: METAL STAMP, ENGRAVE OR

ACCOREEE it LS AT
IL-STD 130 |

HlGH CHARACTE S o szz

l:‘w -uauu.luf‘

MFR=[73
MANUFACTURER'S CAGE CODE ’

ITEM IDENTIFICATION: METAL STAMP THE FOLLOWING
MARKINGS IN ACCORDANCE WITH MIL- $TD-130.
“19207ASSY 12300008

MF R-‘:'\'_u
ANUFACTURER'S CAGE CODE

ITEM IDENTIFICATION: RUBBER STAMP OR STERCIL

THE FOLLOWING MARKINGS IN ACCORDANCE WITH
MIL-STD =130 WITH WHITE INK TT-1-1795 IN
431,02 HIGH CHARACTERS.

719204 = 1234000%°
ura-c-'g\_ -

: MANUFACTURER'S CAGE CODE
MARKINGS SHALL BE COATED WITH CLEAR

LACDIIFD TT- I-M

LTSV

a., The manufacturer's CAGE Code (or FSCM or NSCM) will be the code of
the prime contractor {not subcontractor) who is furnishing the part under
contract with the government. For items defined by specification or source
control drawings, the MFR CAGE Code to be applied will be that of the
manufacturer of the item, In addition, Specification Control Items shall
also be marked with the Government Design Activity CAGE Code and drawing

number. Examples of requirements to be specified on drawings are as follows:

(1) For Source Control items:

ITEM IDENTIFICATION: RUBBER STAMP OR STENCIL
THE FOLLOWING MARKINGS IN ACCORDANCE WITH
MIL-STD-130 WITH WHITE INK TT-L-179% IN
43302 HIGH CHARACTERS.

‘lszoosocuuaoooon'

MR- QL
) MANUFACTURER'S CAGE CODE
MARKINGS SHALL BE COATED WITH CLEAR
LACQUER TT-L-5%0

(2) For Specification Control Items:

1ITEM IDENTIFICATIUN RUBBER STAMP OR STENCIL
THE FOLLOWING MARKINGS IN ACCORDANCE WITH
MIL-STD - 130 WITH CONTRASTING COLOR INK
TT-1-1795.
'IQ?h?—I&inﬂn‘I"
MFR—C g T Y-

MANUFACTURER'S

CAGE CODE PART NO-

100-18
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b. The location and size (if necessary) of the identification marking
shall be specified on the depiction of the item if it must be controlled dge
to functional/fit requirements or subsequent finish application {paint,
ete.). The location shall be identified by a leader pointing to the surface
or, if necessary, by dimensionally locating the marking.

' The location of identification marking on items that are subsequently

camouflaged shall also be controlled and should be specified on surfaces that
are not subjected to additional painting.

¢. Items, which by their nature cannot be physically marked, shall be

" requirements of MIL-STD~129. An example of requirements to be specified on

drawings is shown below:
(1) For other than Specification or Source Control items:

ITEM IDENTIFICATION: APPLY THE FOLLOWING
MARKING TO CONTAINER IN ACCORDANCE
WITH MIL-5TD~130. .
15200 -12300002*
MFR-[Z T2

- CONTRACTOR'S CAGE CODE

(2) For Specification Control items:

ITEM IDENTIFICATION: APPLY THE FOLLOWING
MARKING TO CONTAINER IN ACCORDANCE
WITH MIL-STD-|30.

. 19200 -12300023°

MFR—C -0
MANUFACTURER'S
CAGE CODE PART NO-

(3) For Sourqe Control items:

ITEM IDENTIFICATION: APPLY THE FOLLOWING
MARKING TO CONTAINER IN ACCORDANCE
WITH MIL=-STD =130

‘19207S0CN7650325"

MF R—:\:M ——1] ’
ANUFACTURER'S CAGE CODE

100-19
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d. Requirements for identification marking of assemblies shall be .
Specified on the assembly drawing. If assembly marking is physically applied
to a part at the component level, the actual marking requirements shall be

specified on the component drawing., The assembly drawing shall specify the
marking requirement by reference to the component drawing. .

€.8.,» On assembly drawing 1230008

In general notes

- {5) FOR IDENTIFICATION MARKING
REQUIREMENTS SEE 1230077

BRACKET- 1230077

On component drawing 1230077

In general notes

{DITEM IDENTIFICATION: METAL STAMP THE FOLLOWING
MARKING IN ACCORDANCE WITH MIL-STD
*19207A55Y1230008*

X —

MFR-° ]
\—«muncwnzns

CAGE CODE

108.1.2 Matched parts. Matched parts require additional and specific part
___pumber markings. The part number of the item as assembled shall be applied
to all parts of the matched set, The individual parts shall not have . '
separate, individual part numbers applied.

a. Matched (parts) sets shall be serialized with a serial number
composed of the last group of numerals of the applicable government contract
under which the parts are manufactured followed by a consecutive serial
number. For example, for contract DAAA09-85-C-0630, the first matched set
serial number would be "SET 0630-1", and the second set would be "SET
0630-2", ete. :

100-20
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b. Drawing requirements for matched parts shall include identification
and serial number marking. An example of requirements to be specified on

drawings is shown below.

ITEM IDENTIFICATION: METAL STAMP, ENGRAVE OR .
ELECTRC ETCH THE FOLLOWING WARKINGS IN
ACCORDANCE WITH WiL-STD-130

19204 =1796518 '

MFR- [ nﬂmuncrunm $ CAGE CODE
sgr-CL. -t

MATCHED SET SERIAL NUMBER SHALL BE APPLIED
BELOW THE ITEM IDENTIFICATION AND BE COMPOSED
OF THE WQRD °*SET™ FOLLOWED BY THE LAST FOUR
NUMERALS OF THE CONTRACT NUMBER ,A DASH

AN A CONSECUTIVE SERIAL NUMBER.

108.1.3 Markings other than part number identification.

108.1.3.1 Rubber products. Rubber products shall alsc be marked with
identification in accordance with MIL-STD-190. Drawings shall specify the
type of marking, the marking material, the color(s) for environmental
resistance and any exceptions tc the MIL-3TD-190 requirements.

1086.1.3.2 CARC painted items. All items, i.e., tanks, trucks, howitzers,
ete., coated with chemical agent resistant coating (CARC) shall have the word
"tARC" and date applied near the data plate or nameplate of the item, The
word "CARC"™ shall be in contrasting color, black or green, in block letters,
+31 high minimum. The marking may be applied directly or by label or decal,
The drawing shall specify the exact method of applying and location of the
word "CARC" | '

108.1.3.3 Sensitive Electronie Device (SED) Items.

a. SED items shall be marked in accordance with MIL-STD-130.

b. Detail drawings of SED items and drawings of assemblies, equipment
and equipment enclosures containing SED items, that are physically marked,
shall specify the method, location and contents of the marking. For those
applied by rubber stamp, stencil, silk screening and similar processes, the
material to be used in marking and any protective coatings shall also be
specified.

¢. Marking symbols:

(1) For SED items, the symbol shall be in accordance with

MIL-3TD-1285, i.e.:
AT
\t/

100-21



Downloaded from https://www.everyspec.com

DOD-STD-00100D (AR)

(2) For assemblies, equipment and equipment enclosures, the symbol

and accompanying note shall be as shoun below,

o~ ‘CAUTION
oy THIS EQUIPMENT CONTAINS PARTS AND ASSEMBLIES

\ j SUBJECT TO DAMAGE BY ENVIRONMENTAL FIELD

FORCES. USE PRECAUTIONARY PROCEDURES WHEN
HANDLING THIS EQUIPMENT.

(3} The size of the marking shall be consistent with size of item to
be marked.

(4) When the physical size of the item precludes the above marking,
the marking will be applied on the unit package. In those cases, the
following marking requirement shall be specified on the drawing in the
general notes:

*SENSITIVE ELECTRONIC DEVICE CAUTION
SYMBOL IS REQUIRED ON CONTAINER”

109 Optional/Alternative Designs. Optional/alternative designs of
manufacturing a part, such as "casting" vs "weldment" may be specified.

Where the differences between the designs would cause confusion in one set of
views, an additional view or views shall be prepared with complete

i 3 e = - P I R T S
dimensional and other data specified thereon. The additional view or views

shall be labeled "Optional Design" or "Alternative Design". Multiple sheet
drawings shall be prepared when necessary.

110 Depiction of part. Drawings shall show the finished part (end item).
Depiction of forgings, castings, blanks, etec., prior to—finishing operations
shall not be delineated (either separately or on item drawing). As forged/
cast/etc., surfaces remaining after finishing operations is permissible.
Except for heat treatment and joining operations, e.g., soldering, brazing,

riveting, ete., the drawing shall not specify the process to achieve or
obtain the part.

100-22
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111 Module Data.

a. For a module, complete requirements covering all input and ocutput
parameters shall be specified. Typically, the data shall include, but not be

limited to:

kA rinEian o L A Tata frmat
(1) A description of the module's funct

(2) Input power

(3) 1Input and output signal characteristics in terms of voltage
levels, wave shapes, pulse widths, rise and delay times, and settling time.

b. Where necessary to define a functional requirement, complete
inspection test methods and procedures, including schematic diagrams of all
inspection equipment setups shall be specified on the drawing or in a

separate document referenced on the drawing.

c. In densely packaged modules, assemblies, units, wire harnesses and
cables, the precise wire lay of leads carrying video, RF, IF, audio signals,
logic pulses, as well as DC power, should, if necessary, be controlled by
specific requirements on the drawings to preclude the adverse effects of
coupling crosstalk, signal interference, etc. In those cases where special,
particular or peculiar requirements can only be defined by step-by-step
assembly procedures, such information shall be specified,

d. In addition, if inspection and alignment procedures are necessary to
define functional requirements, the data required to functionally duplicate
electrical inspection setups, including all alignment procedures used in
adjustment and measurement of performance, shall also be specified. Complete
step-by-step sequences shall be delineated, if necessary. Data shall include
the electrical or mechanical characteristics for which the alignment is
performed; e.g., wave shapes, oscillating frequencies, voltage and power
levels, rise times, delay times, etc.

112 Analog signal processing circuits, Performance requirements for
analog circuits shall include and completely define all input and output
signal parameters.,

113 Digital signal processing circuits. Performance requirements for
digital circuits shall include all possible combinations of inputs and
resulting outputs. Input and output signal parameters shall be explicitly
defined. Truth tables alone will not be considered sufficient to specify the
input and/or output characteristies of a given digital cecircuit. Truth tables
may be provided as supplementary information. GO/NO-GO type acceptance
eriteria shall be acceptable only in those measurements where test _
effectiveness is not compromised, System clocks to which generated test
signals are referenced shall meet the same frequency accuracy and short term
stability requiremBnts as the end item clock or of the system clock used to
generate input signals to the end item., The following shall be specified
when applicable:
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a., Rise and fall times

b. Amplitude and levels

¢. Phase relationships to other inputs
d. Pulse width

e. Overshoot and ringing

f. Source impedance characteristics if non-linear

g. Jitter

h. Freguency and stability

i. Bit patterns or "words"

J. Interface circuitry required
114 Reference Identifiers. A reference identifier is issued tc provide
supplementary identification of an item that has been identified previously
on the drawing or on a subordinate assembly., The use of reference
identifiers shall be limited to instances that add substantially to drawing

clarity. In order to differentiate from the item identification callouts,
the following format shall be used:

a, Reference identifier shall be either the basic name or the basic name
preceded by modifier(s) or part number as necessary (in instances where there
are more than one part with the same basic name such as "PLATE" "SCREW"
ete.).

b. Reference identifier shall be followed by the word "REF".

Examples: " *TRANSMISSION ~ REF®
) *FRONT BUMPER—REF”
H23AXAAX =2 = REF’

115 Application block entries. Cross references shall be entered in the
drawing application block on sheet one (1) only as follows: The entry in the
"NEXT ASSY" column shall be the drawing number{s) of the assemblies to which
the detall or assembly pertains. The entry in the “USED ON" column shall be
the nomenclature of the system/subsystem to which the item pertains. As a
minimum, the nomenclature entered shall include the Model designator and
basic -noun or basic noun phrase.

116 Microcircuit. Drawings for mierocircuits shall contain requirements
.....................................

tables, diagrams, schematics, interfacing connections and configuration.
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117 Drawing Notes.

171 Lang__ge style, The paramount consideration on a drawing is its
technical essence, presented in language free of vague and ambiguous terms,
using the simplest words and phrases that will convey the intended meaning.
Inclusion of essential information shall be complete, whether by direct

- statements or reference to other documents, Consistency in terminology and

organization of material will contribute to the drawing's clarity and

_ usefulness, Sentences shall be short and concise, Punctuation must aid in
" reading and prevent misreading. Well-planned word order requires a minimum

of punctuation. When extensive punctuation is necessary for clarity, the
sentence(s) shall be rewritten. Sentences with compound clauses shall be
converted into short and conclise separate sentences. -

117.2 Commonly u se

iy =4

frequently used o

d words and phrases. Certain words and phrases are
a :

drawing. The I li wing ru;es shall be applied
B a. Reference documents shall be cited as follows:

(1) "conforming to..."

(2) "as specified in,.."

(3) "in accordance with..."

- In any case, use the same wording throughout the drawing.

b. "Unless otherwise specified" shall be used to indicate an alternative
course of action, The phrase shall always come at the beginning of the
sentence, and, if possible, at the beginning of the note, This phrase shall
be used only when it is possible to clarify its meaning by providing a
reference such as another requirement or document.

44 "l - II_.. -
117e3 . USE O

-a, "Shall"., "Shall", the emphatic form of the verb, shall be used
whenever a requirement is intended to express a provision that is binding.

b. "Will", "Will" may be used to express a declaration of purpose
on the part of the Government. It may be necessary to use "will" in cases
when simple futurity is required. )

¢. "Should" and "May". Use "should" and "may" whenever it is
necessary to express non-mandatory provisions.

117.“ Indefinite terms. The terms "and/or", "ete.", "e.g.", and "i.e.”
shall not be used. On drawings, definite, precise language is imperative.
Indefinite terms shall not be used.

117.5 Location of notesa. The notes shall be placed in column form
starting at the top left hand corner of the drawing or beneath the gear

_ and/or spline data block.
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a. Multi-sheet drawings. For multi~sheet drawings, except for book
form, all notes shall be on sheet 1 and continued on sheet 2, if necessary,
and numbered consecutively starting with "1" on sheet 1 and continuing with
next sequential number on sheet 2.

b, Book-form drawings, For boolk form drawings, the notes shall be

e R WITw AW Wowhr wAAveem e W

located on sheet 2 and subsequent sheets if required.

¢. Local notes. Local notes or notes on the face or field of the
drawing should be avoided. Local notes should only be used to clarify
requirements when a general note will not suffice,

117.6 MNote contents. Drawing notes are pertinent data given in word form
and used to complement the delineation of other given data. The arrangement
of the notes shall not be interpreted as an order of precedence or sequence
in manufacturing, assembly, etec., unless so specified on the drawing. The
following shall be applicable in the preparation/use of notes.

a. Notes shall be numbered consecutively starting with NOTE 1 at the top
A~ T4

co
Wil LSO Y l-l.lllll

1)

b. Subparagraphs shall be indented and identified by capital letters in
alphabetical order.

¢. Note form requirements shall supplement depiction on assembly
drawings where necessary to define the required degree -of looseness,
tightness, rotation, or extent of travel without bind under spring action,
orientation of parts or slots, ete.

d. Filling in voids (open spaces) to accommodate deletions and additions
is not required and is not preferred.

e, When a note is deleted from a draw1ng, do not delete the number
renumber notes. Leave visible to indicate its previous use and poten
future use.

er or
tial

f. Specifications and standards shall be listed without revision .level
or date, except for Dimensioning and Tolerancing Standard, ANSI Y14.5M-1982,
ANSI Y14,5-1973, and DOD=-STD~0O100D(AR).

£. On tabulated drawings, different materials may be tabulated or
specified by notes.

h. All specifications and standards to be used on drawings shall be
reviewed for currency, adequacy, applicability, limitations and determination
of need and also for class, grade, type, form, etc., and any other
options required shall be specifled.
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1. A 3/8 hexagon shall be placed around the note number when the note is
referenced in the field of the drawing,. .

~ Example: (In general notes)

'@ IN ACCORDANCE WITH MiL-R-105097

3. DIMENSIONAL LIMITS AND SURFACE TEXTURE APPLY WITMOUT PLATING.
" (@) IN ACCORDANCE WITH WW-C-440, TYPE I, GRADE B, SIZE V2.

5

FINISH .11 PLUS 24.1 OF MIL-STD-171, 383 GR
PRIMED BEFORE ASSEMBLY, » 303 GREEN

6. ITEM IDENTIFICATION: METAL STAMP, ENGRAVE OR
‘ ELECTRO ETCH THE FOLLOWING MARKINGS IN
ACCORDANCE WITH MIL-5TD-I130 IN .I3%02
HIGH CHARACTERS.
19200 -12300007"

MFR- :'_'\Fr _
MANUFACTURER’S CAGE CODE

Examples: (In field of drawing)

3-cLampPs (@)

J. Notes shall not duplicate information specified elsewhere on the
drawing. .

k. Where two or more statements are being considered for use in a single
is usually better to make each statement in a separate note.

* 1. Each drawing for which a QAP is prepared shall have the following -

note entered in the general note column. The QAP number specified shall be
that associated with the 1tem.

ér) "QUALITY ASSURANCE PROVISIONS (QAP} 12345XX8
APPLY TQ THIS ITEMY

m. Information conveyed by notes shall be accurate, complete and should
have only one interpretation.

n. Drawings for all new items shall reference ANSI Y14,5M-=1982 (Ref:
See 101.50.)

0. Other pertinent standards which are used and not specified in
DOD-STD-00100D(AR) shall be listed in the notes,
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p. Any required processes (see paragraph 110) for an item shall be 3
specified in the general notes. The note must be complete and define all of

the pertinent variables. The hex symbol shall be used, if necessary, to
reference specific locations or restriction of the process, as related to

item configuration,

r. Protective finishes shall be in accordance with MIL-STD-171 and
specified in the general notes,

Example:

“FINISH 5.1.1 PLUS 20.24.1 OF MIL-STD-17],
383 GREEN, PRIMED BEFORE ASSEMBLY.

8., Drawings shall contain protective finish requirements consistent with
repalir part provisioning, application of additional finishes either at
subsequent assemblies {next or at system level) (e.g., finish painting or
camouflage painting).

t. Threaded fasteners. Torque requirements for threaded fasteners
shown on assembly drawings shall be specified as a general note when
necessary.

u. General edge*/corner® break® requirements shall be specified as a

general note. Requirements for specific feature(s) shall be shown where
applicable in the field of the drawing. If applicable in more than one

- mmar WEaAW = o wdmwm wa e e = - N = Fra=

place, the requirement may be identified with the hexagon symbol method and
specified in the general notes.

Examples: (In general notes) }Q

"ALL EDGES AND CORNERS SHALL BE FREE FROM BURRS."
."ALL EDGES AND CORNERS SHALL BE BROKEN .005 + .010."
"ALL EXTERIOR CORNERS SHALL BE BROKEN R.02 +.02." .
“(2) .02 MAX EDGE BREAK." - |

"ALL INTERIOR CORNERS AND EDGES SHALL BE R.03 + .02."

Examples: (In field of drawing)

R ON- pLacEs—"" . *6 x @_/
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v. Reference to special drawings or procedures shall be specified as in

the following examples: y
. *ror .SCHEMATIC_, SEE DRAWING 123XXXX5*

‘*OR PERFORMANCE REQUIREMENTS SEE MIL-P—-12XXX?

w. Rights-to-Use Note on Government Drawings, When the source of a
privately developed item agrees to furnish the privately owned data thereof
in excess of and in addition to requirements under the contract and to permit
use solely by or for the Government of all or any part of such data including
such use in the preparation of military form drawings, all documents
depieting such data when furnished will contain the following in the general
notes:

i "THE BLANK COMPANY, DETROIT, MICHIGAN, PART/DRAWING

NUMBER AE 203, DATED | JANUARY 1980, CORRESPONDS T0.
THE DATA DEPICTED ON THIS DRAWING IN PART OR IN WHOLE,

THESE DATA ARE FURNISHED FOR UNRESTRICTED USE IN CONNECTION
WITH ANY GOVERNMENT MANUFACTURE OR PROCUREMENT. AND
- NO QTHER USE 1S AUTHORIZED BY AFORESAID COMPANY."

The communication establishing the reference in the above note, as well as
the data unrestricted for government use, is normally acquired during
development of design and in the selection of components.

x. The applicable standards, performance reguirements and mission item
specifications, etc,, shall be listed in note 1 as illustrated in the
following examples: (Mission item specifications will be those identified by
the Government Design Activity).

. —.APPLICABLE STANDARDS/SPECIFICATIONS:
A. DOD-STD-00I00D (AR)
B. ANSI YI4.5M~1982
C. MfL"" -'3855'

e L™ A DI T A AL f\h
— HI"I"L!‘VHDLE DIHI WM

‘A. DOD-STD-100
) B. ANSI YI4-5 1973°

( " __.APPLICABLE 'STANDARDS/ SPECIFICATIONS:

‘- nCIehBﬂIEII\A
RUS/ OF LT A

=

HAAY
WS

A. MiL-STD-8B"

Y. Special notes for kits.

(1\ An
included, notin

2

apps
g

D'(')
1]
=
[ B
[y
&
=]
ta
|
=}
<
o
[uif}
<
@
Q-l'—'

i
the

A, Modification kit.

"THIS KIT 1S DESIGNED FOR FIELD 'MODIFICATION (DAMWO)
PURPOSES ONLY AND APPLIES TO ALL CARGO Taucv.s. MO X
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B. Accessory kit. "TH|§ KIT 1S APPLICABLE TO ARMORED .
PERSONNEL CARRIER M22X."

C. Conversion kit."THIS KiT IS DESIGNED TO CONVERT A
SEMITRAILER, VAN M5IX TO A SHOP VAN MBOX."

(2) Installation note, When kits are to be furnished in quantity
and only & limited number of installation instruction drawings are required,

the following installation note will be used: "THIS KIT IS TO BE INSTALLED IN

ACCORDANCE WITH INSTRUCTION DWG XXXXXXXX WHICH WILL BE FURNISHED BY THE

GOVERNMENT TO THE KIT MANUFACTURER AND/OR INSTALLERS IN SUCH QUANTITIES AS MAY ’
BE DEEMED NECESSARY." When an installation Instruction drawing is

_______ LT TR TS T R

requ1reu with each Kll’o. the installation instruction crawlng will be listed
as an integral part of the package contents drawing. -

Z. Cross-reference of special tools. Special tools shall be eross-
referenced on the drawing of the part and assembly to which the tool applies,
Cross reference shall be by use of a note as in the following example:

"FOR SPECIAL TOOL, SEE DRAWING XXXXXXXX (REF)"

nir
&l

093 el § Cc i L] t ""dre \.Ou WSS W B
event of a proposed change to

a
a

part.

ed consideration of the tool in the
the

118 Material Notes.

a., The material note shall specify an adopted non-government standard or
government specification number and applicable composition(s), (material
numbers)., Unless otherwise indicated, the material specification shall apply

" to the finished item.

b, Materials shall be specified by indicating the basic nhame,
specification, composition, and UNS designation (if listed in Unified .
Numbering System SAE HSJ 1086/ASTM DS 56) as a reference, e.g., "STEEL,

ASTM AIOS: CFI2ii (REF: UNS GI2110)". The condition, temper, class, type.

grade, ete iz not normally specified for material that requires subsequent

B MU ) wVwe§ e uilta a ¥ Fevaei 2t WSV el Meer o2 uagc

heat treatment. Also the size of the material shall not be indicated as part
of the material requirements unless it reflects the end (finished) item. The
form shall be indicated only if critical to the finished product
requirements, .

-

Sample Notes.

"STEEL, ASTM AIO8: CF 1211 THRU 1213 (REF:
THRU G12130)" (REF: UNS GI2110

"STEEL, MIL-S~-16974: 4340 (REF: UNS 643400)”
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¢. Material requirements and selection shall be listed as a note,

d. On tabulated detail drawings, the required material may be entered as
a note or as one of the tabular requirements.

e. Commercial materials shall not be specified on drawings. Wwhen
Government or industry specifications/standards are not available, the
commercial material shall be defined in specifications prepared in accordance
with MIL=-STD=490 or MIL-STD-961 and that specification shall be used for
material requirements,

f. When an item is a casting, it shall be classified in accordance
with MIL-STD-2175 (See 102.1.12). A casting classification note, as in the
following example, shall be specified on the drawing.

"CASTING CLASSIFICATION, MIL~-STD~2175; CLASS I,
GRADE B. RADIOGRAPHIC POSITION REQUIREMENTS SHALL
BE IN ACCORDANCE WITH DIAGRAM SHOWN.,"

g. It is recommended that alternative materials also be specified if

available,

119 Signing and dating drawings.

119.1 Signing drawings. Drawings shall be signed to verify technical
content and adherence to applicable standards. See APPENDIX G for initial/
signature requirements for manual and CAD generated drawings.

119.1.1 Signing for another, Drawings shall be signed only by designated
persons unless responsibility is specifically delegated.

119.1.2 Redrawn drawings. Redrawn drawings with same number shall be
treated as revised drawings. Signature/Initials entries in all applicable
blocks shall be printed on the new drawing, except for signature/initials for
revision block entries for that revision.

119.2 Dating drawings. The dating of engineering drawings serves to
establish the original date* for historical record purposes. The original
date will be retained for the life of the drawing. The method of specifying
the original date shall be numerical by year-month-day (with a dash between
entries) and shall be entered in the DATE block. For example 10 June 1986
would be "86-06-10"% The original date shall be retained on redrawn drawings
(same number). On multi-sheet drawings, all sheets (except A size
continuation sheet) shall have the same original date as on sheet 1. (See
paragraph 402,17.)
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119.3 Initial and Signature Block. The drawing format contains a block
for entries to be made by the draftsperson, checker, engineers and
individuals responsible for approval of the data. Entries for these blocks
shall be as follows:

a., DRAWN BY - The initials of the person who prepared the original
drawing.

b. CHECKER - The initials of the person who checked the original drawing
for completeness, accuracy, and preciseness,

¢, ENGINEER - The signature of the engineer responsible for the design
of the item depicted.

ALTTAL ATNDAITAY L - F R T Y.L Y PN

d. DRAWING APPROVAL - The signature of the au zed Government Design
Activity representative responsible for drawing format nd completeness.
Date entry is optional.

£ bl
i

e, DESIGN APPROVAL - The signature of the authorized Government Design
Activity representative responsible for design technical adequacy and
conformance to end item requirements. Date entry is optional.

f. MATL ENGR - The initials of the authorized Government Design Activity

or authcriz ad contractcr rnpwesentati\rnfﬁ\ fnr‘ hnfh\ FAQPnnS“hlA for i"hn

adequacy of materials, heat treatment, echanical properties, and protective
finish.

119.4 Additional signatures. Additional signatures as required by the
preparing activity may be entered in blocks added in the optional use block.
See APPENDIX A.

119.5 CAD prepared drawings., CAD prepared drawings shall be initially
signed as defined above. After approval, subseguent generations may show

printed initials and names of those who initially signed the first
generation drawing.

119.6 For microfilms generated directly from the computer without an
original drawing (prior Government Design Activity approval is required), the
original date and sighatures shall be applied to the back of a master silver
microfilm aperture card in blocks duplicating those of the drawing format,
See FIGURE 100~12. Subsequent generations may alsoc show printed initials and
names of those who initially signed the first generation drawing.
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ON ONIWWVNG | 3800 SVO

i

chscu;n : ENGINEER

P ——
| MATL ENGR

T —
LTR] REVISION APPROVED DATE(VA-u0-84)

FIGURE 100-12. Sample Microfilm Aperture Card Signature/Revision Blocks

Th!a sample drawing is informational oniy and complete to the degree necessary

to {llustrate a type of drawing.. Actual format and draving shall confora to
the textual requirements set forth in this standard. '
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CHAPTER 200
TYPES OF ENGINEERING DRAWINGS

200 General. This chapter defines and illustrates the types of

engineering drawings normally prepared by and for the Departments and

Agencies of the Department of Defense,

201 Definitions and requirements. Definitions for words and terms marked
with an asterisk (¥) are located in Chapter 700,

201.1 Engineering drawing. An engineering drawing is an engineering
document that discloses (directly or by reference) by means of pictorial or
textual presentations, or combinations of both, the physical and functional
end-product®* requirements of an item. '

201.1.1 Application. Normally, several types of engineering drawings

combined into sets with attendant associated lists are required to completely
define the end-product* requirements of an item. As a minimum, a combination

of detail and assembly drawings may suffice to define these requirements,
However, as the complexity of the item increases, specialized engineering .
drawings may be required to provide for full engineering description. As a !
rule, combinations of detail, assembly, control, installation and

diagrammatic drawings will provide the necessary engineering description. In
certain cases, special purpose drawings (paragraph 201.9) may be required for

g =R f =P L= R~ ¥ 3 w2t [-AV I

management control logistic purposes, configuration management
manufacturing aids, and other unique functions as might be required by a
Government Design Activity.

201.1.2 Integral parts list., When a parts list is prepared integral with
the drawing, its location and size shall be as specified in APPENDIX A-3.
(See 401.6.) Additional parts lists blocks may be located to the left of,
and adjacent to, the original block or on a continuation sheet of the same
drawing., The integral parts list shall not be utilized without prior
approval of the responsible Government Design Activity.

201.2 Detail drawing., A detail drawing depicts complete item requirements
for the part(s) delineated on the drawing except when additional end-product®*

requirements are accomplighed on inseparable assembly drawings, e.g., mating

holes,

201.2.1 Monodetail drawing., A monodetail drawing delineates. a single part.
See FIGURE 200-~1. Except as otherwise specified by the Government Design
Activity, a monodetail or tabulated drawing shall be prepared for each
identifiable part for which there is no existing data.

201.2.1.1 Requirements. A monodetail drawing shall define all features of
the item depicted, including, as applicable, configuraticn, dimensions,
tolerances, materials, mandatory processes, surface finish, protective
coating, symbols, ete. Documents required to supplement the detail drawing
in stating end-product® requirements for the item shall be prescribed by
notes or tables on the drawing,
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s ] » + ) | 1
1 NOTES: ET‘I RUVATGNE,
L] T 2
| APPLICABLE srmnos;svecmcmons e s Gt

A& DOD-5T0-001000 L&
8 ANSI YH.5M-582

ol 2 rren Voxcerr as srecren. . °
3 ALL EOGES SHALL BE DROKEN OIG + DIS (@

UNLESS DTHERWEE SPECFED. 2% o 6684
4. WATERAL 12 O 98] R OOMAX
A FOR WROUGHT MATERAL: STEEL BARS,
SPEC 005624, AI40H OR, SPEL
— ML.5-5626, 4140.

- ,.“_- — —_——— _; I i ¥
L7004 s i BT - - o RTOR G IEY m
B FOR CASING (=4 CE)___ i = E —
STEEL CASTINGS, NVESTMENT, AMS 3330 L :
4340 0 - 21-02 725-020
1) CASTNG CLASSFICATION, SPEC MAL-C-§021; ) 2x
CLASS JA, GRADE B. RADIOGRAPHIC - @.18-0l

FOSITION REQUREMENTS SHALL BE N [CApEEK
¢ ACCDRDANCE WITH DIAGRAM SHOWN, BOTH SIDES

8. HEAT TREATMENT: HARDEN AND TEMPER TO
HARDNESS SPECFED. SPEC ML-M-GBTS APPLES
SURF ACE DECARBURZATEN & NOT PERMSSELE
N HOLES.

(5) PEMETRANT NSPELTION ME4-GBEG. TYPE I, @ 250400t —

) METHOD A. ARM SHALL BE FREE FROM COLD @ 5G20 §lb
] SHUTS, MERUNS, AN GTHER LINEAR DEFECTS. %——m’ﬁ

BRI LT ] . [+
B =€ ¥
T. THE FOLLOWNG MARKNGS SHALL BE e ([ ‘
PERMAKENTLY APFLED TO PART IN ACCOMDANCE o . o 2

WITH MIL-STD%

& RADIOGRAPHIC SERIAL NO. OR LETTERS OF FIp oz o1&
TEST BOTH SIDES &Y
» B RADIIGRAPHIC ACCEPTANCE WARK, S3+00

FINISH 5.3.13. ON 5.3.23 OF MIL-STD-1T1.

MIT F TEXTURI
S a0 SURFARE TEXTURE NONDESTRUCTIVE TEST POSITION_DIAGRAM_
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& BO20 5[1 | ]
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FIGURE 200-1. Monodetail drawing

201.2.2 Multi-detail drawing. Multi-detail drawings may be used to
delineate packaging, packing, palletizing, carloading arrangements and
special tooling used as manufacturing aids for installation of modification
kits. See FIGURE 200-2.

201.2,2.1 Requirements. Each part depicted on a multi-detail drawing
shall meet the requirements of paragraph 201.2.1.1.

This sample drawing is informational only and complete to the degree
necessary to illustrate a type of drawing., Actual format and drawing shall
conform to the textual requirements set forth in this standard.:
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. This sample drawing is informational oniy and complete to the degree necessary
to illustrate a type of drawing.. Actual format and drawing shall conform to
the textual requirements set forth in this standard.
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This sample drawing is informational only and complete to the degree necessary .
to 1llustrate a type of drawing. Actual format and drawing shall conform to
the textual requirements set forth in this standard.
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201.2.3 Tabulated detail drawing. A tabulated detail drawing depicts

similar items, which as a group, have constant and variable characteristics.

Each item is uniquely identified. ' See paragraphs 402.5 and 402.6. A
tabulated detail drawing precludes the preparation of an individual drawing
for each item tabulated, Tabulated drawings shall be utilized to the maximum

extent. Each item will have part number assignment using the drawing number
and adding -1, -2, ete,, for each item.

See FIGURE 200-3,

'201.2.3.1 Requirements., The difference (variables) between the items
defined by a tabulated drawing shall be tabulated, and the fixed (constant)

characteristics shall be depicted or stated once.

Normally, a pictorial

representation of a single item is shown, with variable dimensions coded by
means of letters used as headings for columns in the tabulation. The

variables are entered in the table under the appropriate headings and on the

to which they

gama 14 tha {4
same line as the identifying number or letter of

£ A= B

the item

pertain, The statement of requirements shall be as complete as that required
by paragraph 201.2.1.1 for a single part.

NOTES:

I APPLICABLE STANDARDS/SPECIFICATIONS:
A DOD-5TD-OOIO{AR)
° B. ANSH Y14.5M.1982

2. MATERIAL: CORROSION RESISTING STEEL, CLASS 301 OR
302, TEMPER /4 TO FULL HARD, BPEC QQ-3-T68.

3 PROTECTIVE FINISH: FINISH 3.4.) OF MIL-STD-ITi.

3

REVISIONS
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"FIGURE 200-3.

Tabulated detail drawing

This sample drawing is informational only an

necessary to illustrate a type of

1 { t T

drawing.

200-5

PPy

Actual format and drawing shall
conform to the textual requirements set forth in this standard.
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201.2.4 Tube bend drawing. A tube bend drawing depicts, by means of
pictorial or tabular delineation, or combinations thereof, complete bend data
required to describe the configuration of a rigid metal tube. Two basie

methods of delineating the tube bend data are illustrated. See FIGURES 200-4
and 200-5, :

201,2.4.1 Requirements. A tube bend drawing shall disclose, as applicable,
tube material, type ends, identification and quantity of fittings, bend radii
and angles, intersection points, intermediate and overall lengths and all
other data required to define the item. Tubing of comnlex configsuration

WAL Wl YW wmwa alli - eiie B AL Ry wWa wWwilipamwna wwiie =B Sa

shall be disclosed by utilizing combinations of pictorial and tabular

delineation; while tubing having simple configuration may be defined by means
of tabular presentation.
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NOTEY: i
t APPLICABLE STANDARDS/SPECIFICATIONS! 1 1
o A DOD-STO-O0ICODLAR)
B. ANS! YI4 5M-1982 4i|2 4.;!5
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Usvsc ML-T-§048, 376 08 X 018 wall, ! ; 5“7!4—‘-
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FLATNI [} RCENT T
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FIGURE 200-U4. Tube bend drawing

This sample drawing is informational only and complete to the degree

necessary to illustrate a type of drawing. Actual format and drawing shall
conform to the textual requirements set forth In this standard.
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MEVIBIONS
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L APPLICABLE STANDARDS/SPECIFICATIONS:
A DOD-$TD-D0IO0DIAR}

L] 0. ANSI YI4 561902

C. MIL-D-90W

2. MATERAL AL &LLOY, CMPSN SD81, TEWPER 16, SPEC ML-T-T0M1,
OR AL MLOY, CMPSN G061, TEMPER 7§, TYPE | SPEC WW-T-TOO/8.

5. TUBE BEND DATA AFPLES FOR DRAW BENORMNG.
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FIGURE 200-5. Tube bend drawing
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 This sample drawing is informational only and complete to the degree

necessary to illustrate a type of drawing. Actual format and drawing shall

conform to the textual requirements set forth in this standard.

200-7




Downloaded from https://www.everyspec.com

DOD-STD-00100D(AR)

201.3 Assembly drawing. An assembly drawing depicts the assembled
relationship of (a) two or more parts, (b) a combination of parts and .

subordinate assemblies, or (c) a group of assemblies required to form an
assembly of higher order. It shall contain sufficient views to show the
relationship between each subordinate assembly and parts in the assembly
depicted. Subordinate assemblies and parts shall be called out in the field
of the drawing, either by their identifying (part) numbers or by find (item)
numbers cross-referenced to the identifying numbers in a table on the
drawing. The nomenclature shall be entered as it appears on its own drawing,
but may be abbreviated by using the basic noun or noun phrase, When
information regarding the assembled relationship and identification of parts
is shown on assembly drawings of subordinate assemblies, it should not be
repeated on the assembly drawings of higher order. Only the identifying *
number of each subordinate assembly, its configuration and location shall be
shown, Assembly drawings shall contain references to pertinent assoclated
lists, installation drawings, wiring and schematic diagrams, ete., The
division of an item into subordinate assemblies shall be, when possible, in
accordance with practical assembly and disassembly procedures. Assembly
drawings shall be prepared for the system/subsystem and for each level of
subassembly required for repair parts supply, bench subassembly and testing,
localization of major functional requirements and adjustments, and clarity of
parts identification, assembly and diagnostic procedures. If applicable,
each subassembly drawing shall include pertinent functional requirements.

See FIGURE 200~=6,

NOTE 1: Electrical items shall be shown and identified on assembly drawings
depicting where mounted; however, small electrical items mounted by means of
wires affixed hereto may be shown and identified either on the assembly

La o o o - e ed em A owm

drawing or on the pertir

e n e - P o
ient Wiring alagram.

NOTE 2: Attaching parts (bolts, nuts, washers, etec.) required to mount and
retain assemblies on foundations or on assemblies of higher order shall be
called out on the drawing showing the item on which the attachment takes
place,

Q0
-4

-,
-

200~-8



Downloaded from https://www.everyspec.com

DOD~STD-00100D(AR)

4 | . ! 3 1 +
1 : g NEVISIGNE —
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I. APPLICABLE STANDARDS/SPECIFICATIONS:
A DOD-5T0-001000 LAR)
B ANS) YI4.5M-1582
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(3) SURFACES OF BALLS AND BALL RACE SMALL 8
i COATED WITH A FLM OF GREASE, SPEC ML -G-23827,
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FIGURE 200-6. Assembly drawing

{#

This sample drawing is informational only and complete to the degree
necessary to illustrate a type of drawing. Actual format and drawing
shall conform to the textual requirements set forth in this standard.
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201.3.1 Detail assembly drawing. A detail assembly drawing depicts an

assembly on which one or more parts are detailed in the assembly view or on

detail views. : Except as provided below, separate engineering drawings are

not required f‘or parts so delineated.. . .

a. Detall Assembly drawings covering inseparable assemblies may be
prepared in lieu of individual Monodetail drawings provided that none of the

e A e e (=S 1 -

parts detalled thereon are stocked for repair of the item and that clarity is
not adversely affected. Example: a welded, riveted, or sewn assembly (box,
bracket, canvas case) intended to be procured and replaced as a unit,
however, may be subject to repair by replacement of individual parts.
Military Standard parts shall be specified on Detail Assembly drawings, as
applicable, A glass prism bonded to an aluminum plate would require support
by monodetail drawings. Monodetail drawings shall be used whenever they are
necessary for clarity of complex configurations.

. b. Detall assembly drawings may also be used for matched parts and
speclal tooling used as manufacturing aids for installation of modification
kits, See FIGURE 200-T.

201.3.1.1 Requirements. Detalls of parts and gssembly views in detail
assembly drawings shall have the completeness required by paragraphs
201.2. 1.1 and 201.3. )
o | 3 4 * | )
T untee: T [t s i | aowen |
I APPLICABLE STANDARDS/SPECIFICATIONS:!
A, DOD-STO-DOIODGIAR) R
e B ANSI Y14.3M-1982
2. rwisw "Vexcert as srecirien.
. = 1. 0ATH0R0
3. ALL EDGES SHALL BE DROKEN 0034010 UNLESS
OTHERWISE SPECIFIED,
& FINAL PROTECTIVE FINISH: FINISH 7.2.2, OF -
] MIL-STD-1T3; COLOR-BLACK, NO.¥T03 OF 2
PED-STO-293, ‘ et
5 DIMENSIONAL LIMITS AND SURFACE TEXTURE I xR 1303 1 .
APPLY WITH PLATING. l.m-.oosl 13-0 "\ 30004 D24
_ ' I u_v‘,@i:-e RETO4 \ -
€ t i i N 1V 1 i s
Wi J o b 1308
231020 | = swmeono b
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38-01 o 2802 ——
— ]
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" ﬁ_j-\\:'};o' N\ a00r- 84410094
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" FIGURE 200~7. Detail assembly drawing

This sample drawing is informational only and complete to the degree
necessary to illustrate a type of drawing. Actual format and drawing
shall conform to the textual requirements set forth in this standard.
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201,3.2 Tabulated assembly drawing. An assembly drawing depicting more
. than one assembly by tabulation such as the requirement for. a tabulated

detail drawing (see paragraph 201.2.3) shall clearly delineate the difference
between each tabulated assembly, and uniquely identify each. See paragraphs
402.5 and 402.6. See FIGURE 200-8.

NOTES:
ADD 3 aD E ETAMDARDS SEOCCH M ATIMIC
APPLCACHE STANDARDSISPECIFICATIONS:

A, DOR-STO-QQITQ0LAR)

[ B ANSI T SN-i9R>
2 PROTECTIVE FINISH: FINISH METHOD BL) ;
OF DWG. 9347218,
- {3) MO PAINT OM THESE SURFACES OR 1N \
THREADED HOLES. ——— ]
{&) LOCK WIRE SHALL BE APPLED N ACCORDANCE \ A L =

= WITH M5 33540 —Qi)— 2 @
- -
£y

WIRE-M520995-FAT OR MS20995 -
‘CLEV‘S WELDMENT -12nolod € F {‘7@

®

_@_ _@ f——mm'x' SEE TABLE
i .

(& O U ammer s v
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20X} TROXKAX-4
120XXXX { ; 1ZOXXXK~
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SEE SEPARATE PARTS LIST—I20XXXX3~{,-2 PART NO. (SEE TABLE)
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FIGURE 200-8. Tabulated assembly drawing

This sample drawing is informational only and complete to the degree
necessary to illustrate a type of drawing. Actual format and drawing shall
conform Lo the textual requirements set forth in this standard.
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201.3.3 Photo-assembly drawing. When applicable, photo-assembly drawings
may be prepared using halftone (screened) photographs of an item(s) in a
format and incorporating the additional information required to complete the
drawing. Photo-assembly drawings shall be of such clarity that subsequent
full or reduced size copies are sufficiently legible, and the configuration
must be clear and easily understood.

NOTE 1: When microfilm is required, delivery of full size drawings, as in
the case of undimensioned drawings of photo-masters used for printed circuit
requirements, may be required when specified in the contract or order.

NOTE 2: The word "assembly" as used in the name of the type of drawing for

this requirement, means an assemblage of halftone photograph(s) and line work .
to complete the drawing requirements, It is not intended to mean an assembly

of parts, although it is frequently used for that purpose.

NOTE 3: Reprographic drawings or tracings are those drawings reproduced
(duplicated) by a photographic technique and are not to be construed as
meeting the requirements for a photo-assembly drawing. See paragraph 101.2¢c.

201.3.4 Inseparable assembly drawing, An inseparable assembly drawing

delineates items (pieces)} which are separately fabricated and are permanently

joined together {e.g., welded, brazed, riveted, sewed, glued, etc.) to form

an Iintegral unit (part) not capable of being disassembled for replacement or

repair of the individual pieces. An inseparable assembly drawing may be

prepared in lieu of individual monodetail drawings for inseparable (welded,

brazed, bonded, riveted, sewn, or glued) assemblies intended to be procured

and replaced as a unit, where (except for standard hardware) the separate .

parts are of similar materials. Example: A welded or riveted bracket, a
wood, metal, or plastic chest, or a canvas case may be covered by an
inseparable assembly drawing without monodetail drawings. See FIGURE 2009,

201.3.4.1 Requirements. An inseparable assembly drawing shall fully &
define the end-product* as assembled, Pieces of the inseparable assembly may

be detailed either on separate detail drawings or on the inseparable assembly

drawing itself. s

200-12



2

Downloaded from https://www.everyspec.com

DOD-STD-00100D (AR)

NOTES:

I ARPLICABLE STANDARDS/SPECIFICATIONS:
A DOO-STD-OOKODIAR]
B ANST YI4.5M.1982

2. Fivise "
3 ML EDOES SHALL BE BROKEN D03+0.

4. MATERIAL:
A FLANGE: SYEEL FLATE CRES, AMG 2304:
4AE S0
8 TUBE: STEEL TUBING, CRES, AMS 5591
SAE 51410

5 HEAT TREATMENT: WiTHM B MOURS AFTER
WELOMNG, HARDEN AND TEMPER TO HARDNESS
SPECIFIED. SPEC MIL-H-GBTS FOR AISI 410
MATERIAL APFLIES

WELD (N ACCORDANCE WiTH MiL-W-86i],
INERT GAS SHIELDED ARC (119).

FILVER MFTAL; AMS BTTE. WELDING
OPFRATOH'S MARK SHALL NOT BE APPLED
TO PART.

T. PENETRANT INSPECTION ML -1-8866,
TYPE ), METHOD A, RETAINER SHALL BE
FREE FROM CRACKS, SEAMS AND OTHER
OEFECTS.

8. PENETRANT ACCEPTANCE MARKING SHALL
NOT BE PERWMANENTLY APPLIED TO PART.
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FIGURE 200-9.

200-13

Inseparable assembly drawing

1
i I

This sample drawing is informational only and complete to the degree
necessary to illustrate a type of drawing.
shall conform to the textual-requirements set forth in this standard.

Actual format and drawing
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201.3.5 Installation assembly drawing. An installation assembly drawing
shows the installed and assembled position of an item(s) relative to its
supporting structure or to associated items. Installation assembly drawings
for vehicle applications shall be used to depict the installation of items
forming a separate vehicle sub-system such as hydraulic, electrical, brake,
steering, and suspension. If a detail or assembly, not a part of the
installation, is shown for clarity or related items or position, the detail
or assembly shall be shown in phantom. There will be no part number above
the title block. See Appendix D.

201.3.5.1 Requirements. An installation assembly drawing shall include
the following, as applicable:

‘ﬁ\\a. Listing of items to be installed.

~Locating dimensions and associated tolerances,
c. T;ng-and quantities of attachment.

d. Proceéé éﬁdﬁgpecial installation requirements,

e, Adjustment daﬁ§¥\.

e

f. Special test or inspection requirements.
g. Detail definition of special installation parts.

NOTE: Such drawings are used to install and assemble bellecranks, electrical
wiring harnesses, tubing, etec., into the supporting structure of the
end-product®,

201.3.6 Exploded assembly drawing. An exploded assembly drawing, using
either 1sometric or perspective drawing techniques, depicts the individual
items that make up a part in a manner whereby they are separated from each
other but related to each other by the use of a center line, The use of
‘exploded assembly drawings require prior approval of the responsible
Government Design Agency.

201.3.6.1 Requirements. An exploded assembly drawing may be used to
illustrate a particular requirement which necessitates the delineation of a
part in either assembly or disassembly arrangement. They are usually
required for illustrated parts breakdown or provisioning.

201.3.7 Matched parts drawing., A matched parts drawing depicts parts
which are machine matched, or otherwise mated, and for which replacement as a
matched set or pair is essential. See FIGURE 200~10.
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201.3.7.1 Requirements. The operating or mating characteristies of the
matched parts (set) shall be stated, The matched parts may be detailed on
the matched parts drawing or on separate drawings. A single part number
shall be assigned to each of the matched parts and to the matched pair or
set; the drawing shall require unique identification marking of the matched
set. ‘FURNISH ONLY AS A MATCHED SET%r a similar note shall be on the
drawing.

a. When Monodetall drawlng concept is used, the note shall be applied to
each of the drawings including the assembly drawings. The unique identifi-
cation marking of the matched set shall be a serial number composed as
specified in 108.1.2.

b. Matched parts drawings shall have the following specified in the
general notes:

"ASSEMBLY SHALL BE MANUFACTURED, INSPECTED, PACKAGED
OR ASSEMBLED, STOCKED OR REPLACED, PERMANENTLY IDENTlFIEO
AND RETAINED AS A SERIALIZED MATCHED SET." .

| 3 + 2 ] 8
! ) o
NOTES: —r
L APPLICABLE STANDARDS/SPECIFICATIONS: ,
A, DGD-STO-00I00DIAR) : °

fe] 3 OVERALL CHECKING DATA AT ASSEMELY:

- MATCH SET SERIAL NUMBER SHALL BE APPLIED BELOW
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2. CHECKING DATA BEFORE ASSEMELY:
WATING OEARS WHEN HELD IN MESH BHALL
ROLL FREELY WiTHOUT BINDING AND SHALL
SHOW A CENTER DISTANCE VARIATION OF
LO02 MINSWUM, 0004 WA XIMUM,

WHEN MATING GEARY ARE ASSEMALED IN e
HOUSING, THE GEARS SHALL ROLL FREELY

WITHOUT BINDING AND SHALL MEET THE
SACKLASH REQUIREMENTS OF 00C1 MININUM,
D00 MAXIMUM MEASURED ON THE PITCH

CIRCLE,

€ (@) wru oEnTIicanON wEtaL $1aum Evorave 01
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WITH MIL-5TD-130.

*B2OT-1Z3XKNSY"

MFR-(_ =3 MAMUFACTURER'S CAGE COOE

THE ITEM ICENTIFICATION AND BE COMPOSED QF THE

“SEY" FOLLOWED BY THE LAST FOUR NUMERALS
OF THE CONTRECT NUMBER, A DASH AND A CONSECUTIVE
SERIAL NUMBER.

GEAR, WORM

FIGURE 200-10. Matched parts drawing

This sample drawing is informational only and complete to the degree
necessary to illustrate a type of drawing, Actual format and drawing
shall conform to the textual requirements set forth in this standard.
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