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INTRODUCTION

Drawings function as the means of transmitting
designs and data in graphic form from Engineer-
ing to Manufacturing, Inspection, and other con-
cerned personnel. Consideration shall be given
to the method of manufacture so that major parts
or assemblies may be properly sequenced for fab-
rication and installation. Government contracts
require that drawings be in accord with specific
instructions relative to standard format and de-
tailed preparation in order to be completely
understandable by any other manufacturer. Large
scale production of exact interchangeable parts
requires that drawings be clear in presentation,
accurate in dimension, complete in information,

and subject to only one interpretation.
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TITLE BLOCK

This course is presented in the same wmanner of sequence by which we read
a Blueprint. Therefore, the Title Block will be studied first as this is
where we find the drawing number, name, material used, and pertinent in-
formation.

The drawing Title Block, located in the lower right-hand corner of each
drawing, is preprinted on all production drawing vellums. It is divided
into eleven main areas which contain pertinent information relative to

the part, assembly or installation.
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DRAWING NUMBERS

Production Drawing numbers are made up of three groups of numbers, separated
by dashes. This number has a maximum of 15 positions with positions 5 and 12

reserved for dashes.

XXXX-123456 ]

e
/WM / 123456789101112131415
/ XXXX=XXXX X X - X X X
/ ? o |
/ / A maximum of Six positions A maximum of 3
// 4 positions reserved for positions reserved
/ reserved for group number for detail dash
/ / prefix numbers
/]
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Two types of numbering systems are utilized. The Project Type System or

the General Order System.

PROJECT-TYPE SYSTEM

Group Number

Prefix [Detail Dash Number
V16 -48 1001 - XXX
Category DesiqnatorI Sequence Number
(See below)

Area (See charts at end of subject)
Project Designator
(See Subject 7661) Function (See charts at end of subject)

Production drawing numbers are assigned to all drawings except for special
applications.

When applicable, the General Order will be assigned as the drawing prefix.
Special prefixes will be used as applicable.

For project-type drawing prefixes, category designator letters have been
assigned; as additional categories or projects are developed, they will

be added.

The first three digits of the drawing numbers will be assigned in the
appropriate group category for which the part was designed (regardless of
where it assembles), and the last three digits are assigned serially in

that group.
SPECIAL PREFIXES

The following paragraphs list those drawings which receive an alphabetical
addition to the project or general order numbers as assigned, and although
such drawings are not production drawings, their drawing or part numbers

shall not exceed 15 positions.




Special test equipment tool drawings shall have a "TE" preceding the _ i

drawing numbers, e.g., TE9564-55096.

Guide master drawings shall have a letter "M" preceding the drawing

- number, e.g., MV16-541233.

Printed (or etched) circuit masters shall have a letter "M" preceding

the drawing number, e.g., MG18-541234-XXX
"g" PREFIX TO GROUP NUMBER

The number "9" preceding the drawing group number is used to indicate
special or unusual characteristics of certain types of drawings. The
classes of drawings employing this designation are listed below.

Postcontract Proposal

Design Layout

Design Specification Control

Rework (NAA)

Substitution

Design Assembly and Installation Test

Hydra-Pneumatic Schematic

Electrical and Electronic Reference Drawings

The "9" group number shall be constructed in the following manner: the

4 fourth or fifth digit of the group number shall be dropped and the number
"9" shall precede the existing group numbers; thereby maintaining a
six-digit number. For example, an assembly drawing for the Warhead

Compartment would be numbered XXXX-312001 and the related schematic

drawing would be numbered XXXX-931201.




The drawing classification or genera]l order number will be assigned in

the normal manner.

On such drawings the number "9" is used as an integral part of the drawing

number, i.e., it is not set out by a dash or a space. #

SPECIAL APPLICATION NUMBERS

Certain classifications of drawings have established prefixes and group

numbers as noted in the following paragraphs.

Precontract and Post Contract Preliminary Layouts shall have a "PL"
prefix followed by a special group number series as assigned by Preliminary

Analysis, e.g., PL-1478.

Proposal Drawings made prior to the assignment of a General Order number
shall have an "AD" prefix followed by a special group number series as

assigned by Preliminary Analysis, e.g., AD-301.

Packaging Drawings shall have an "MK" prefix (except where previous
contractual commitments or documention require the use of "DX" prefix),

e.g., MK3XX-XXXXX. Kl

Special Dimensional Tool Drawings shall be prefixed with a "T" followed
by "-4" (for this Division) and a serial number as assigned by Tool

Design, e.g., T-4~-1042.



Specification Control Drawings are given a special series of definitive

numbers by Central Specifications, e.g., ME195-0002

NAA Shapes Drawings (extrusions, machined, rolled, welded, etc.) are

given the Corporate numbering system consisting of 15 position alphanumeric

number, e.g., MSO43-1512-0001

NAA Design Standards Drawings (design practices, fastener installations,
cutouts, lightening holes, "O"-ring groove dimensions, etc.) utilize

the Corporate numbering system, e.g., MP032-0001.

Corporate Standard Part Drawing numbers consist of a ten position alpha-

~umeric number, e.g., MD123-0001.

Facilities Drawings shall have a "DF" prefix followed by a special group

number series as assigned by the Number Assignment Clerk.

Fixture and Test Specimen Drawings shall be prefixed by "DTT" followed
by the "1000" series group number as assigned serially by the Assignment
Clerk, e.g., DTT-1016. Design Assembly Test and Design Installation Test
Drawings will also be assigned a "DTT" number if they are not drawn to

production configuration.

DRAWING NUMBER ASSIGNMENT

A1l new engineering drawings shall carry the assigned prefix followed
by the six-digit group number selected from the applicable number chart.
Drawings will be serially numbzred by the Release Group in the normal

manner.



DRAWING NUMBERING

PROJECT-TYPE SYSTEM

Project-type prefix drawing numbers are used on new programs,
(Saturn, Apollo, Paraglider, etc.)

PROJECT-TYPE SYSTEM:
Prerix

Category
Dou;mtor
Project

roup number

V16 - lt8 1 001
1—Det:u.l number

Designator Punction
It CURRENT DESIGNATION SYSTEM 2. FORMER DESIGNATION SYSTEMS
1.1 End items, which do not have customer-assigned model 2.1 Prior to the adoption of the current system described at

designations, are assigned company model designations
by the Procedures Function of Engineering Data in accordance with
the following instructions.

1.2 Company model designations consist of a category prefix

letter and project designation number, a dash, and a
serially assigned number to distinguish different items within a
category, e.g., M3-1, A3-23, etc.

13 The following categories and projects have been assigned;
as additional categories or projects are developed, they
will be added:

Category Prefix Letters:
A = Auxiliary Equipment

B = Carrier Equipment
C = Checkout and Control Equipment

H = Handling Equipment

K = Kits and Miscellaneous
M= Missiles

P = Pylons

R = Mockup

S

= Servicing Equipment
T = Training Equipment
V = Space Vehicles

Project Designation Numbers:

2 =WS131-B Program

3 = Minuteman Program

4 = NASA Booster

5 = (Canceled)

6 = Warhead Ballast, AGM-28A

7 = Saturn S-1I

8 = Sandwich Rocket Motor Case

9 = Nozzle Control Unit Assemblies
0 = Minuteman Adapter Console

1 = (Not used)

2 = Paraglider Full Scale Test Vehicle
3 = (Not used)

4 = Apollo Complete

5 = Apollo Launch Escape System
6 = Apollo Command Module

17 = Apollo Service Module

18 = Apollo Adapter

19 = Acceleration Recording Console
20 = Paraglider Tow Test Vehicle

I
1
1
1
1
1
1

22 = Paraglider Prototype Systems
23 = Apollo GSE (MIT End Items)
24 = Apollo Spacecraft LEM Adapter (Grumman
& NAA End Items)
25 = Apollo Simulator Complexes (To include Test
Fixtures used in simulating Operations.)
26 = Blosatellite

27 =Boilerplate 1101

34 Apollo Complete, Block Il

35 Apollo Launch Escape System, Block Il
36 Apollo Comand Module, Block Il

37 Apollo Service Module, Block Il

1.4 Additional dash numbers or letters will not be added to model
designations.

1.5 Company model designations will not be changed to reflect
changes in configurations unless the functional purpose of
the end item is changed.

paragraph 1 above, a similar system was utilized for support
equipment; since this former system appears on many current drawings
and documents, it is described herein as a matter of historical reference.

2.2 In the former system, the company model designation for

research and development consisted of a category prefix
letter and project number, a dash, a serially assigned number to
distinguish different items, and a suffix lctter (or lctters) for the type
of equipment, as shown in the following example:

C 2 - 44
l
Category Prefix ‘L Type Suffix
Project Number —— Serial Number
(2 =WS131-B)
Category Prefix Type Suffix
A = Auxiliary A = Automatic
C = Checkout K = Kit
H = Handling M = Manual
S = Servicing T =Test
253 To distinguish between R&D and production contracts, a
dash "A" was added to the model designation:
C2-44M R&D Verslon
C2-44M-A Production Version
2.4 Certain end items of support equipment, found in the following

example, were assigned company model designations in a
manner other than that described in paragraph 2.2.

PY-1 = Pylons
K2-1 = Nontactical Instrumentation System
MD-6 = Captive Ballast
MD-3 = Minuteman
2.5 In certain cases, particularly in the R&D phase, additional
dash numbers or letters were added to a model designation

for different versions or usages of the same model; this practice is no
longer being used.



FUNCTION

000002

XX0OXXX
XX1XXX

VoNoUn LN

DRAWING NUMBERING
APOLLO ONLY (BLOCK 1)

(XXX-48XXXX) FIRST 2 DIGITS OF GROUP NUMBER

COMMAND MODULE

&
ESCAPE SYSTEM
‘GENERAL

GENERAL
WIND TUNNEL MODELS
HANDBOOK DRAWINGS

BODY GROUP INSTALLATION
INNER STRUCTURE
HEAT SHIELD
EQUIP SUPPORT STRUCTURE

POWER SYSTEMS
ENGINE INSTALLATION
ELECTRICAL WIRING, ALL SYSTEMS
ENGINE CONTROL
ELECTRICAL INSTALLATION
ELECTRICAL POWER SYSTEMS
PROPELLANT PRESSURIZATION SYSTEM
PROPELLANT OXIDIZER SYSTEM
FUEL SYSTEMS
VEHICLE MECHANISMS
INSTRUMENT INSTALLATION
ATTITUDE CONTROL EQUIP
CREW FURNISHINGS
ELECTRO-MECHANICAL EQUIP
MISCELLANEOUS MECHANISMS
LAUNCH EQUIP
EARTH LANDING SYS
HYDRAULIC EQUIP
PNEUMATIC EQUIP
PYROTECHNIC EQUIP
LIFE SUPPORT SYSTEMS
ENVIRONMENTAL CONTROL
BIO-INSTRUMENTATION
FOOD & WASTE SYSTEM
ELECTRONIC CONTROL SYSTEMS
COMMUNICATION SYSTEMS
NAVIGATION EQUIP
STABILIZATION EQUIP
RADAR EQUIP
INSTRUMENTATION
ELECTRONIC & DISPLAY EQUIP
ELECTRONIC & DISPLAY EQUIP
MISCELLANEQOUS EQUIP
GROUND SUPPORT AND CONTROL
EQUIPMENT COMPLETE
HANDLING EQUIP
AUXILIARY EQUIP
FLIGHT TEST EQUIP
SERVICE EQUIP
CHECKOUT EQUIP
TRAINING EQUIP

GLOBAL OPERATIONS SUPPORT SYSTEMS

MODIFICATION KIT

SERVICE&MODULE

ADAPTER
GENERAL
WIND TUNNEL MODELS
HANDBOOK DRAWINGS

BODY GROUP INSTALLATION
FAIRING (FWD)
BASIC STRUCTURE
EQUIPMENT SUPPORT STRUCTURE
TANKS
POWER SYSTEMS
ENGINE INSTALLATION

ENGINE CONTROL
ELECTRICAL INSTALLATION
ELECTRICAL POWER SYSTEMS
PROPELLANT PRESSURIZATION SYSTEM
PROPELLANT OXIDIZER SYSTEM
FUEL SYSTEMS

VEHICLE MECHANISMS
INSTRUMENT INSTALLATION
ATTITUDE CONTROL EQUIP

ELECTRO-MECHANICAL EQUIP
MISCELLANEOUS MECHANISMS
LAUNCH EQUIP

HYDRAULIC EQUIP
PNEUMATIC EQUIP
PYROTECHNIC EQUIP
LIFE SUPPORT SYSTEMS
ENVIRONMENTAL CONTROL
BIO-INSTRUMENTATION
FOOD & WASTE SYSTEM
ELECTRONIC CONTROL SYSTEMS
COMMUNICATION SYSTEMS
NAVIGATION EQUIP
STABILIZATION EQUIP
RADAR EQUIP
INSTRUMENTATION
ELECTRONIC & DISPLAY EQUIP
ELECTRONIC & DISPLAY EQUIP
MISCELLANEOQUS EQUIP
GROUND SUPPORT AND CONTROL
EQUIPMENT COMPLETE
HANDLING EQUIP
AUXILIARY EQUIP
FLIGHT TEST EQUIP
SERVICE EQUIP
CHECKOUT EQUIP
TRAINING EQUIP
GLOBAL OPERATIONS SUPPORT SYSTEMS
MODIFICATION KIT

(XXX=-XX1XXX) 3RD DIGIT OF GROUP NUMBER (1)

COMMAND MODULE

&
ESCAPE SYSTEM

. (D
CREW BAY
RH EQUIP BAY
LH EQUIP BAY
LOWER EQUIP BAY
UPPER EQUIP BAY
FORWARD COMPARTMENT
AFT COMPARTMENT
TULSA FACILITY (S&ID)
TULSA FACILITY (S&ID)

SERVICE MODULE
&
ADAPTER

(1)

RIGHT UPPER SEXTANT
RIGHT MIDDLE SEXTANT
RIGHT LOWER SEXTANT
LEFT LOWER SEXTANT
LEFT MIDDLE SEXTANT
LEFT UPPER SEXTANT
CENTER SECTION

NOTE: (1) The "area" or third digit of the Group number may be "Q" when area designation is not desired

or required, or when two or more areas are involved. In GSE the area code is not applicable.




DRAWING NUMBERING
APOLLO ONLY (CONT)

FORWARD

FORWARD
COMPARTMENT ’

CREW COMPARTMENT

AFT ue

COMPARTMENT sy

— . LEFT HAND
EQUIPMENT BAY

MID-LEFT SEXTANT

UPPER EQUIPMENT BAY
LOWER LEFT SEXTANT

UPPER LEFT
cREW SEXTANT
COMPARTMENT A

7'12" 45' CLOCKY

ROTATION

UPPER RIGHT
SEXTANT

MID-RIGHT SEXTANT

LOWER RIGHT SEXTANT

LOWER
%%‘\J('PMENT CENTER SECTION
RIGHT HAND EQUIPMENT BAY

FORWARD=—— / AFT

COMMAND MODULE |
SERVICE MODULE




DRAWING NUMBERING
SATURN Il ONLY

FUNCTION (XX-48XXXX) FIRST 2 DIGITS OF GROUP NUMBER

00XXXX GENERAL

01 MODEL S

03 HANDBOOK DRAWINGS

10 OPEN

20 OPEN

30 BODY GROUP

31 STRUCTURE

32 BALLAST

40 PROPULSION SYSTEM

41 ENGINE INSTALLATION

42 SYSTEMS TEST

43 RETROULLAGE SYSTEM

a4 BALLAST

48 PROPELLANT UTILIZATION
SYSTEM

49 PRESSURIZATION SYSTEM

50 CONTROL SYSTEM

52 FLIGHT CONTROL

53 INSULATION TEMPERATURE
CONTROL SYSTEM

54 ELECTRICAL SYSTEMS

55 SEALS & JOINTS

56 BALLAST

58 HYDRAULIC SYSTEM

60 OPEN

70 ELECTRONIC SYSTEMS

71 BALLAST

75 INSTRUMENTATION SYSTEM

76 INSTRUMENTATION SYSTEM

77 INSTRUMENTATION SYSTEM

80 GROUND SUPPQRT EQUIPMENT

81 HANDLING

82 AUXILIARY EQUIPMENT

83 SYSTEMS TEST

84 SERVICE

85 CHECKOUT & CONTROL

86 TRAINING

87 CHECKOUT & CONTROL

AREA (XXX-001XXX) 3RD DIGIT OF GROUP NUMBER
XX0XXX (1)
XXLIXXX FORWARD SKIRT

2 LH2 TANK

3 LO2 TANK

4 INTERMEDIATE SKIRT

5 THRUST STRUCTURE - AFT SKIRT

6 SYSTEM TUNNEL

7 INTERSTAGE

8 TULSA FACILITY (S&ID)

9 TULSA FACILITY (S&ID)

NOTE: (1) The "area" or third digit of the Group number may be "0" when area designation is not desired
or required, or when two or more areas are involved. In GSE, the area code is not applicable.



DRAWING NUMBERING

PARAGLIDER ONLY

FUNCTION (XX-48XXXX) FIRST 2 DIGITS OF GROUP NUMBERS

00XXXX GENERAL

01 WIND TUNNEL MODELS

03 HANDBOOK DRAWINGS

10 WING INSTALLATIONS

14 WING ASSEMBLY

30 BODY GROUP INSTALLATION

31 STRUCTURE

32 HEAT SHIELD

33 EQUIP. SUPPORT STRUCTURE

34 (OPEN)

40 POWER SYSTEMS

41 ENGINE INSTALLATION

43 ENGINE CONTROL

45 ELECTRICAL POWER SYSTEMS

48 FUEL SYSTEMS

50 VEHICLE MECHANISMS

51 INSTRUMENT INSTALLATION

52 ATTITUDE CONTROL EQUIP.

53 CREW FURNISHINGS

54 ELECTRO-MECHANICAL EQUIP.

55 MISCELLANEOUS MECHANISMS

56 LAUNCH EQUIP.

57 PYROTECHNICS

58 HYDRAULIC EQUIP.

59 PNEUMATIC EQUIP.

60 LIFE SUPPORT SYSTEMS

61 ENVIRONMENTAL CONTROL

62 BIO-INSTRUMENTATION

63 FOOD-& WASTE SYSTEM

70 ELECTRONIC CONTROL SYSTEM

71 COMMUNICATION SYSTEMS

72 NAVIGATION EQUIP.

13 STABILIZATION EQUIP.

74 RADAR EQUIP.

75 INSTRUMENTATION

79 MISCELLANEOUS EQUIP.

80 GROUND SUPPORT AND CONTROL EQUIPMENT
COMPLETE

81 HANDLING EQUIP.

82 AUXILARY EQUIP.

83 FLIGHT TEST EQUIP.

84 SERVICE EQUIP.

85 CHECKOUT EQUIP.

86 TRAINING EQUIP.

87 GLOBAL OPERATIONS SUPPORT SYSTEMS

88 MOCKUP SUPPORT FIXTURES

NOTE: (1) The "area" or third digit of the Group Number is not applicable and shall
be "0" in all drawing numbers.



DASH NUMBERS

Dash numbers are used to avoid preparation of separate drawings for
every part or assembly. They are assigned to the drawing, as applicable,

by the draftsman.

0dd dash numbers are always used for neutral parts or neutral assemblies;
consecutive odd and even dash numbers are always for left hand and right

hand parts or assemblies respectively.

Dash one ( -1 ) and dash two ( -2 ) respectively shall be used for left
hand and right hand basic detail parts, and basic assemblies and install-

ations only.

Dash numbers may be used as applicable for tabulated detail parts.
They shall not be used for springs, molded plastic parts, or purchased
parts. Dash numbers shall not be used for machined parts, castings, or

forgings, except as specifically described in other appropriate subjects.

Dash numbered details of assemblies or subassemblies, and dash numbered
subassemblies shall not be called out on any other drawing. Left hand
and right hand basic parts or assemblies (dash numbered -1 and -2), and
tabulated dash numbered detail parts and assemblies, however, are called
out on other drawings. When showing RH and LH dash numbers, it will be

noted as follows: LH Shown RH Opposite or LH Shown RH Opposite and noted.

11



Component detail parts that are completely defined on an assembly drawing
are assigned dash numbers -3, -5, -7, etc., for neutral and left hand
details, and -4, -6, -8, etc., for corresponding right hand details.
Component detail parts of permanent fusion-welded or brazed assemblies,
including the machined parts and machined forgings, are assigned dash

numbers similarly.

Permanent :.3semblies detailed on and included as subassemblies of a
major assembly drawing shall be assigned two-digit dash numbers ending
in the digit "1". Dash numbers -11, -21, -31, etc., are used for neutral
and left hand subassemblies, and -12, -22, -32, etc., for corresponding
right hand subassemblies. These two-digit dash numbers are not reserved

for subassemblies only, but shall be used for details as well if available.

The different parts or assemblies of a tabulated drawing are assigned
dash numbers -3, -5, -7, etc., for neutral and left hand details, and
-11, -21, -31, etc., for neutral and left hand assemblies and -12, -22,

-32, etc., for right hand assemblies.

Dash-numbered tabulated details or tabulated assemblies are always called
out on other drawings. The use of each dash-numbered part or assembly

of a tabulated drawing is shown in the Application (Usage) Data block.

I INE -I5 BRACKET /—3 (REF)
| C _ =13 CLIP
't -° i XXXX=730111-3 (REF)
I (. -7 BRACKET Reference callouts:
|1 C -5 TUBE
I =3 TUBE
=21 | -1l XXXX = XXXOl1I ASSY LH | REQD
QTY | Q] QTY | QTY PART OR NOMENCLATURE
REQD|RE| D] REQD|REQD IDENTIFYING NO. OR DESCRIPTION
RH | REQD °
12 XARXSTIOHISS L REQD<::> LH & RH captive detail parts

serial note coded



DRAWING TITLE BLOCK

The title is located in the title block in the lower right hand corner
of the drawing. Title will be the name of the part plus assembly or in-
stallation (if applicable), followed by the group name of which it is a

part, its position in the missile, and the description of the part.

FITTING -
PYLON TO MISSILE, FORWARD
ATTACHMENT, STA207.000

' //,W

XY (X Ll

Bulkhead Angle FWD Fuel Tank Sta 437 Ass'y. of
Basic Noun modifier for type, Location Permanent
Noun grade, variety, etc. Modifier Assembly

The drawing title is read from the last modifier to the next, etc. The

example is read:

Assembly of Station 437 Forward Fuel Tank Bulkhead Angle

Example of other Drawing Titles

Hoist Assembly - Ammunition Loader, 20MM.

Read as: 20MM, Ammunition Loader Hoist Assembly.

Control Assy - Bomb Release, Internal, RH.

Read as: RH Internal Bomb Release Control Assembly.

Line, Scavenge - FWD Fuel Tank, Assy of.

Read as: Assembly of Forward Fuel Tank Scavenge Line.
13



Example of Drawing Title Abbreviations:

Clamp Ass'y. - (Elect.) MN. LDG. GR. DN. POS. IND. SW.
Read as: Electrical Main Landing Gear Down Position Indicator Switch

Clamp Assembly.

COMPANY NAME AND ADDRESS BLOCK

This space provides the name and address of the company and varies with
the various divisions and facilities from which the drawing originates

This division uses the "M" designated drawing forms, e.g., Form M110-N-

WIS

NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION
12214 LAKEWOOD BLVD.. DOWNEY, CALIFORNIA

Ll L L Ll L Ll l bl Ll il il llllllyd

DRAWING SIZE BLOCK

Several types and sizes of wellums are used to clearly depict a part,
assembly, installation, etc. Among these, the most commonly used are
the standard cut-size and roll-size vellums. Two standard cut-size
vellums are designated as "C", "D", and "J" sizes and have preprinted
Title Block, Usage Block, Revision Block, and borders. For convenience
in handling, many prints are reprinted as Blue Line Drawings one-half
the size of the original prints. Such drawings carry a special seal

located just above the Title Block.

] HALF  sizE

N
EX

| A sze = SIZE
c o (om0 [ SE=
7o) Modzzsg Brdczog Sht___of ___

Frm—____of ___




SCALE BLOCK

The scale to which the drawing is made will be indicated in the Scale

space of the Title block by fractional method.

When the nature of a drawing is such that no scale can be used (i.e.,
wiring diagrams, schematics, isometrics, tabulated, and similar drawings)

the word "NONE" will be placed in the Scale space.

When main drawing, and other views or sections differ in scale the word
"NOTED" shall be placed in the Scale space in the Title block and the

correct scale will be noted by each view or section.

Changes, additions, and corrections subsequent to the completion of the
drawing may require that certain dimensions be shown out of scale. Such

dimensions shall be indicated by a wavy underline, e.g., 500.

777 : IIIIY YNNI
L XL

SCALE 1/1 | IS

s I
YL v

TOLERANCE BLOCK

Tolerances for decimal dimensions, angles, and holes noted "DRILL" are
given in the Tolerance block. Tolerances which differ from those listed
are noted on the drawing field or by a general note. The drill hole tol-
erance applies to holes that are specified as DRILL on the field of the
drawing. Hole tolerances required to be different from those listed
would be noted on the drawing field or by a general note and the term

DRILL not used.

Tolerances are assumed to be applied to every dimension unless otherwise

specified. When no tolerance or other indication appears on the field

15




of the drawing, the general tolerances in the drawing Title block shall

apply.

Title block tolerances are + .03 for two-place decimals and + .010 for
three-place decimals. These tolerances are preprinted on all drawing

forms which show the full Title block.

A1l dimensions shall be expressed in the same number of places as the
tolerance. Any tolerances other than those indicated shall be so noted
preferably in line and directly with the dimension; and both dimensions

and tolerances shall be in the same number of decimal places.

4 UNLESS OTHERWISE SPECIFIED: g /3{
DIMENSIONS ARE IN INCHES. /4 ;( /]

TOLERANCES ON:
DECIMALS ANGLES { id
XX= = .03 "
JXX=% 010 30 LE. pa

HOLES NOTED “DRILL* / / V.
013 THRU 040 : +.001 -.001 {99& N
041 THRU .130: +.002 -.001
131 THRU 229 +.003-.001 ///// 7//

/ 230 THRU .500 : +.004 - .001
// 501 THRU .750 : +.005 - 001 //////
.751 THRU 1.000 : +.007 -.001
1 001 THRU 2.000 : 4.010 -.001 /
DO NOT SCALE PRINT //////

Angles shall be expressed in units of degrees (°) and minutes ('). Where

more accurate work is required, seconds (") may be used. The subdivisions

of degrees may be omitted on even angles, for example, 30°.

Angular dimensions and their tolerances shall be expressed in the same

units, e.g.,

300 + 1°
30° 10' + 15!
30° 10' + 1° 0!
30° 10' 30" + 5' 30"
16



QUIZ

HEAT ‘ UNLESS OTHERWISE SPECIFIED:

TREAT DIMENSIONS ARE IN INCHES.
TOLERANCES ON:

DECIMALS ANGLES

XX= == .03
XXX==%=.010 230"
AU HOLES NOTED “DRILL”
N AN .013 THRU .040:+4-.001-.001
G 7 - G{f fj4 .041 THRU .130:+-.002-.001

131 THRU .229:+4-.003-.001
.230 THRU .500 : +.004 —.001 -
.501 THRU .750: 4-.005-.001
.751 THRU 1.000 : +-.007-.001
1.001 THRU 2.000 : 4-.010-.001

DO NOT SCALE PRINT

Use this example to answer the questions listed below:

1. What heat treat requirements are called for on the example
shown above? g

2. What are the finish requirements? & 7- ¢6¢o 2y

3. What is the maximum angle allowed for a 30° 10' call-out,
according to the tolerances listed above?

L. What is the largest diameter a hole marked "Drill" .375 may be?
/éu’yt"} 4 °00Y —o00) 5;»@6\4/»
5. Iist the maximum and minimum size the following dimensions may be.
+248 a. .25~ it

+760 b, 750 = T7#7
0/0

17




QUIZ

DR BY®

(R "

CHK BY

N

NORTH AMERICAN AVIATION,

INC.

SPACE and INFORMATION SYSTEMS DIVISION
12214 LAKEWOOD BLVD., DOWNEY, CALIFORNIA

APPROVED BY

S UPPORT

CODE IDENT NO.

03953 |D| V' 7-3/4045
SCALE Vg SHEET / @~ 3

18

Use this example to answer the questions below:

1. Who drew this drawing and when was it drawn?

-~4-C-cc

~ N
sk O
2. To what scale is it drawn? //71 (”r—rf‘/‘

ey

7

3. How many sheets does this drawing consist of? /7/3

L. What size is this drawing? D

5. To what project does it apply?

S/Aau (/} cévw)&

A

( Splitierr - 5—//)



HEAT TREAT BLOCK

Heat treatment specified in this block shall be applicable to the part
or individual parts of an assembly that may be given along with the
appropriate specification number. If space is insufficient, a code
symbol is used and complete heat treatment information is shown as a
general note. When heat treat information is not required, other than

those inherent with the material specified, a diagonal line is drawn

from the lower left to the upper right-hand corner of the block.

HEAT HEAT

TREAT =3, -5. a -7 TREAT
TO xx COND

PER XAOXXX-00X

HEAT HEAT
TREAT PER XAOXXX-00X TREAT

FINISH BLOCK

The Finish block shall contain the proper finish specification for the
part (preferably an NAA specification number) and any applicable item
within the specification. If the space is insufficient, a code number
is used and complete finish information shown as a general note. When
finish information is not required, other than those inherent with the
material called out, a diagonal line is drawn from the lower left to the

upper right-hand corner of the block.

FINISH FINISH
XXXX-000024 XXXX-000048
ITEM X-XX ITEM X-XX

FINISH : FINISH

19




DATE AND SIGNATURE BLOCK

The initial (or initials) and surname, in full, of the draftsman shall

be printed in the proper space. The date shall indicate the completion .
date of the drawing, filled in by the draftsman. The "CHK BY" line is

reserved for Document Verification Group use only. The responsible

engineer shall print his first intial and last name in the approval

block. Supervisory or management approval of the drawing is established

by approval signatures on all EO's relative to the drawing. However,

supervisory approvals may be placed in the Signature block "APPROVED BY"

area of the drawing as applicable.

The two spaces below the "APPROVED BY" spaces are used as follows: the
top one may be used for additional administrative approvals or notes,

but the bottom one must be left blank as it is reserved for customer use.

: /Ior 8y | 1. DOE x-xx-xx[,
/ CHK BY| U. DOE X-XX- &
APPROVED BY
H.E. DOE
/ N.O. DOE
g (ADMINISTRATIVE) y{ ﬂ
e (CUSTOMER) '/ﬁj
g4 SNELY /X

CODE IDENTIFICATION NUMBER BLOCK

The manufacturer's "CODE IDENT NO.} which is 03953 for this Division,

is preprinted in this block. &

v
V///// CODE IDENT NO. | 3]

W/ 03953 /}//
////// 2 ALY {{{/////

20 T2 7777777277777 272727

WK




APPLICATION (USAGE) DATA BLOCK

The Application or Usage block is a supplementary block located to the
left of the Title block. It contains information regarding the usage

of the part, assembly, installation, etc., depicted on the drawing.

The column headings and five lines of the block are preprinted on all

standard drawing vellums.

\

1 R

1TEM [Qry [ MODEL NEXT USING END ITEM NO THRU
REQD PER END ITEM DRAWING EFFECTIVE ON

AN

APPLICATION (USAGE) DATA

REQD PER END ITEM COLUMNS

ITEM COLUMN: The word "BASIC" or the applicable dash number shall be
listed in the Item column. The parts (or items) listed are those which

are delineated on the drawing and used on other drawings

QUANTITY COLUMN: The Quantity column is used to indicate the total

number of parts or assemblies which are required to produce one complete
end item, e.g., missile, console, etc. The number shown is the quantity
of the parts which are used on the indicated next assembly, multiplied

by the number of times the next assembly is used on a single end item.

When a neutral part or assembly has only one next using drawing (next

assembly), the quantity shown can mean;

(1) Four parts are used on the next assembly and only one of

the next assembly is required per end item.




(2) Two parts are used on the next assembly (N/A) and two of

the N/A are required per end item.

(3) One part is used on the N/A and four of the next assembly
are required per end item.
In any case, four units are required to satisfy the demands of a single

end item.

; 007
| 07
| A

4| xe-3 2222-456783 //// /)
ITEM |QTY | MODEL NEXT USING [ ENDATEM A /f)-@///

REQD PER END ITEM DRAWING / / /B ,zﬁnﬁ;’pf( /.,
APPLICATION (USAGE) DATA

When a neutral part or assembly has more than one next using drawing

but only one end item, the quantities shown can mean;

(1) Two parts are used in connection with next assembly 3333-123452.

(2) Four parts are used in connection with next assembly 3333-234563.

(3) Six parts are used in connection with next assembly 3333-34567L.

Therefore, a total of twelve parts must be produced in order to satisfy

the requirements of a single end item.

1
L S
6 Y3-2 3333-345674 ///)////é//so/)(/
4 v3-2 | 33:3-234563 // // // W
2 v3-2 | 3333-123452 ///////W

ITEM | QTY MODEL NEXT USING

e Re’ Y PRy
REQD PER END ITEM DRAWING /oty ot/ /|
APPLICATION (USAGE) DATA

E[E[E]

N

22



For left-hand and right-hand assemblies having more than one next using

drawing and more than one end item, the quaities shown indicate;

(1) One left-hand (-1) and one right-hand (-2) parts are used

on each 2222-543213 and 2222-45321) for the Z2-3 end item.

(2) One left-hand (-1) and one right-hand (-2) part are used

on next assembly 3333-345215 for the X3-5 end item.

The total requirements for a single Z2-3 end item are two left-hand
(-1) assemblies and two right-hand (-2) assemblies. The total require-
ments for a single X3-5 end item are v..e left-hand (-1) assembly and

one right-hand (-2) assembly.

RN EENCN 722244 %
=1 [ ] xa-s | ssss-aesas |44 s
2|1 | ze-3 2222-a8324 |/ A/ /N
SN 7722
-2 | 1| 223 | 2222-sa328 [0/ /)

-1 | ] z2-s | 2222-sa323 /1 498,

ITEM | QTY | MODEL NEXT USING  YENO B/ My /A
REQD PER END ITEM DRAWING |77 7 gy

APPLICATION (USAGE) DATA

For tabulated left-hand and right-hand assemblies having more than one

next using drawing but the same end item, the quantities shown indicate that;

(1) One each of assemblies -1, -2, -11 and -12 are used on next
assembly L44L-654321.

(2) Two each of assemblies -21 and -22 are used in connection

with next assembly LA4L4-T765433.

In order to satisfy the total requirements of a single end item, it is
necessary to produce one each of assemblies -1, -2, -11, and -12, and

two each of assemblies -21 and -22. 23



Y4-1 4444-765433

Y&-| 4444-765433

Y4-| 4444-635432|

Y4-| 4444-65432)

Y4-1| 4444-63432)

=111 Y4-l

ITEM | QTY MODEL
REQD PER END ITEM

APPLICATION (USAGE) DATA

4444-65432!

NEXT USING
DRAWING

MODEL COLUMN: The Model column will contain the designation of the end

item. The applicable end-item designation shall be indicated for each
entry of a part with different next assemblies, or for different parts,

i.e., dash numbers with the same or different next assemblies.

] s Losoos 16
S s ahsest 0 1 5
) v 88554007 K 18
] o a0 T 87

; M 7S 2SS AAISINNY:
REQD PER END ITEM ’/}f;‘ //

APPLICATION (USAGE) DATA

NEXT USING DRAWING COLUMN: The Next Using Drawing column shall contain

an entry for each using drawing for which the part or assembly is a reg-
uirement. Only the basic number shall be listed regardless of whether
the next assembly is a neutral assembly, a left-hand or right-hand assem-
bly, or a tabulated assembly. The next using drawing number is only a
reference number and does not indicate necessarily an assembly as such,

but rather the next usage of the part in question.

WA )8 A8

"

4 ‘A 4444-34563

Z

N

o

4444-34563

ya
‘// /

AN NN

38

3333-23456!

w4,
2

5
(855

AL

£

3333 -23456!

5
5

¥

.4

2222-12343%2

YA,
5%

] oy

NEXT USING

DRAWING

AN Y
PN ¥0 4

APPLICATION (USAGE) DATA

s
'//MW//1




QUIZ

o | 7| y3-1 |v7-403002| =i 37 9

-3 |7 | Y3-1 [V7-4903092] 2 23 ]

L-5 15 v4-71 | V7-22500) / 20 1

-3 |5 | y4-1 V 7-32500! / 2O :

ITEM |QTY| MODEL NEXT USING END ITEM NO. THRU

" REQD PER END ITEM DRAWING EFFECTIVE ON
APPLICATION (USAGE) DATA

Use this example.to answer the questions listed below:

1.

How many -3 are required to satisfy the needs of the V7-32 5001

drawing? 40

How many -3 are required to satisfy all requirements? & /7f

How many parts must be made to satisfy all requirements for the
Y3-1 model? “Fefe— /52—

How many -5 are required to satisfy the needs for the Y3-1 model? ?f

What is the total number of parts that must be made? ai—_@‘ L2

25







EFFECTIVE ON COLUMN: The Effect On columns of the Application (Usage)

Data block are used to indicate the end-item (Model) serial number and
change point effectivity of the listed parts. Space is provided for
listing the AF serial numbers when applicable. A single end item effect-
ivity is shown by listing the specific end-item number followed by the

word "only".

Full contract effectivity is shown by listing "1 & SUBS" in the "End

Item No/Thru" columns.

Limited effectivity is shown by listing the applicable model serial
number in the appropriate columns. This accomplishes the same purpose
as the former '"serial number coding" method, and indicates non-inter

changeability of listed parts. This is also known as "firm coding".

G55
AT PSSR ] 2z | e sues
o B e T w
G AR
N A R
L4 / END ITEM NO. | THRU
o peR END 7€ /] EFFECTIVE ON
APPLICATION (USAGE) DATA

NOTES: (1) Contract effectivity notation
(2) Firm serial number coding. Non-interchangeable items

(2) Single end item notation

LIST OF MATERIALS OR PARTS LIST

The list of Material (L/M) or Parts List (P/L) shall show all materials
and parts which are necessary to produce the part or assembly. All parts
or components which are called out as requirements on the field of the
drawing shall be shown in the list of Material and, conversely, all

entries in the List of Material must be called out as requirements on

the field of the drawing except:




"Conventional" rivets that are called out by use of Design Standards

are not to be listed in the L/M but will only be called out on the field

of the drawing. The Design standard lists those rivets classed as "con-

ventional®.

Certain items classed as "burden" such as paint, putty, grease, non-

electrical wire, etc., are not listed on production drawings.

: 020
019

4 UG-XXX/U ADAPTER 22222 KV-XX-XX r:}lr}g(&ggc ke 3 |o18

8 NMC - GXXH-A GROMMET YYYYY NYLON oD VY s | o1z

2 MEXXX-XXXX-XXXX | CAPACITOR - e e | & | s

4 NASXX - X-XXA SPACER 4 |o15

| MRXXWXOOACMA AMMETER MIL-X-X 3 |ows

4 MSXXXXX-XXXX MOUNT B 5 | o013

4 MDXXX-XXXX NUT i 4 |[o012

4 555-65432 BOLT 4 |on

| 333-543210 BRACKET - 3 |o10

2 444-345678 FITTING, ASSY 4.6 009

3 444-234567 FITTING, AFT : 6?7 008

| < i SPACER PLASTIC LAMINATE P X asX | 8 |o007

| -9 SEAL ACRYUIC SHEET £ i 605 1000 a | o006

| -7 | cover AL PL E 1000 1200 | 5 |00

4 -5 BEAM AL SHAPE QQ;()E'SXX);X; Tg_z)g'“’ g:g 004

| -4 FITTING, RH ALCLAD SH LT ROl 7 | 003

| -3 FITTING, LH ALCLAD SH Qgc');b’i’ol(dgngl’(;},% 7 | 002
444-123456 ASSEMBLY - 001

Qv QY PART OR NOMENCLATURE | CODE e [ __DATA: SPECIFICATION |0 e|UINE
REQD|REQD| __IDENTIFYING NO. OR DESCRIPTION | IDENT SIZES, NOTES, SUPPLIERS NO.

LIST OF MATERIAL _OR PARTS LIST

28




PART OR IDENTIFYING NUMBER COLUMN
The first line of the Part Number column shall contain the drawing number.
The second and succeeding lines shall contain:

A. The dash numbers of parts which are detailed on the drawing

except -1 and -2.

B. The part number of all parts and components used on neutral,
left-hand and right-hand assemblies, tabulated assemblies,

installations, etc.

When a drawing is first released or redrawn completely for re-release,
parts used on an assembly will be grouped starting from the bottom, accord-

ing to the following sequence:
(1) Dash numbers of parts that are detailed on the drawing.

(2) Parts generated at this Division under the same Model, General

Order or Project number.

(3) Parts generated at this Division under other Model, General
Order or Project numbers than the basic model number of the

drawing on which they are used.
(4) Corporate or any NAA Division Standard Part number.
(5) Military standard parts (MS, AN, etc.).
(6) Parts governed by a military specification.
(7) Industry standard parts (NAS, NASA, etc.).

Controlled commercial parts (SCD's).
29



(9) Other NAA Division production parts.

(10) Uncontrolled commercial parts.

(11) Bulk items covered by military specifications.
(12) Bulk items covered by NAA specifications.

(13) Bulk items covered by commercial specifications.

The sequential group listing given can be divided into three main divisions.
Numbers 1 thru 4 are NAA parts, numbers 5 thru 10 are classed as Outside
parts, and numbers 11, 12, and 13 are considered Bulk items, i.e., items

such as wire, sleeving, insulation, etc., that do not have part numbers.

] i
:/A////A////%/; UG-XXX/U [/,
//////// //////%: NMC-GXXH-A ://{)6[
/////// ///‘////Y: MEXXX-XXXX-XXXX //c}pjs
/A//// 1/////////: NAS XX-X-XXA 7//9)(&
%I//// A// //Z MRXXWXOOACMA //ﬁ/
/A////////////: MSXXXXX-XXXX ///4)(:

//7////A7// C MDXXX-XXXX ///)(I
/////////7/'4//: 5555-65432| //
///// ///7////9: 3333-543210 //

/// A////7// A 2222-432106 ///
////7////////7/: 4444-345678 W
/ 7////A7/: 4444-234567 7 l/

////;//////‘: 4444-123456 ;//s#ﬁ
e TP

IDENTIFYING NO.

L8 S R A

30



NOMENCLATURE OR DESCRIPTION COLUMN

The Nomenclature or Description column shall contain the noun name of
all parts appearing in the List of Material, incluing dash-numbered

details.

If a drawing is a Detail, the noun name shall be shown in the Nomenclature
column adjacent to the basic part number. If the drawing falls in the
category of an Assembly, Installation, Diagram, etc., then one of the

above captions shall be shown on the first line of the column as applicable.

If a dash-numbered sub-assembly or an Assembly Of is listed above the

first line of the column, as a component part then the noun-name of the

component drawing shall be shown.

If sub-assemblies are used the words SUB-ASSY shall be listed in this

column.

The noun name of standard parts as they appear on the standard drawings

shall be used in the L/M of the using drawings.
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CODE IDENTIFICATION NUMBER COLUMN

The Code Identification column shall show the manufacturer's code identi-

fication number on all "commercial items".

L L L L L L L L £ 2 L L

VA et/ el /) 5 75
///ﬂ){//vvvvv//////// O WAL oG’ B
/W /P PR sEE

7. 77
s AR

/646 (oo

v — — —

NN

s ) Vo }i////////@///
D6 Rkt e [ /9% ) Gt

=~
2
7
=
s

MATERIAL COLUMN

The Material column shall contain the name and configuration description

of the raw-stock material for all parts which are detailed on the drawing.
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DATA COLUMN

Material specifications, material sizes, applicable notes and vendor
information in that order and as required for each item shall be shown
in the Data column. The listings are explained in the following par-

agraphs:

MATERIAL SPECIFICATION: The applicable government, NAA, or commercial

specification for all raw stock which is used for parts that are de-
tailed on the drawing shall be listed. In addition, the material com-
position, condition and type (if applicable) shall be included to fully

describe the desired material.

MATERIAL SIZE: The material raw-stock size will be given for all parts

which are detailed on the drawing.

APPLICABLE NOTES: Such notes as apply shall be placed with specific

items or coded to a general note as required. The governing subject,

as listed below, will determine the application of each listing.
(1) Specification Control drawing notes.
(2) Government furnished equipment notes.
(3) Kit drawing notes.
(4) Modification drawing notes.
(5) Service notes.
(6) Master Lines notes.
(7) Material substitution notes.

(8) Altered and selected part notes.
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VENDOR_INFORMATION: A manufacturer's or vendor's address is given for

all commercial items. Only the company name and home office is required.
A local supplier for a company is not specified unless such a source

has been indicated in the DM or SPM.

If it becomes necessary to establish sole source procurement of a com-
mercial part, the word (ONLY) in parenthesis is inserted following the
manufacturers name when it is in the general notes or in the data col-
umn of the L/M. Otherwise equivalent parts may be substituted when au-

thorized.

If a note is required more than once, coding to a general note is usu-

ally recommended in order to avoid repetition.
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QUIZ

Use the list of materials on the preceding page to answer these questions:

1.

10.

What is the full part number for the clamp? u-7-f/#é+5=7

What'is the material specification for the -9 block?
el - P-505 7 - AR~ 625 x. 750 X2

How many nutplates are needed to fabricate one assembly? /o

¢ A
What are the material dimensions for the plate? »° ’

What material is used to make the 2542 extrusion? /‘Jwéi(:w/

AV
N

What is the total number of parts required to make one assembly? >
What is the part number for the screw? /I/#5 24/ /7

What is the number of the drawing? §%7 - 340 45

On what line does the 2W18-10M washer entry appear? ¢ oS

What is the length of the 2543 extrusion? J-¢ /@/{
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NOTES
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ZONE COLUMN

The Zone column shall list the zone or zones where the part is called
out on the field of the drawing. Zoning is not used on "C", "D" or "E"

size drawings. L4

WAL L LALL L L L L L L

by

\\\\\\k\\\\ N

MIMITHIHit

\\\

LINE NUMBER COLUMN

A sequence item number, as preprinted in the Line Number Column, shall
be assigned for each item listed in the List of Material or Parts List,

beginning with number one (001) for the first item listed.
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QUANTITY REQUIRED COLUMNS
The use of the "Quantity Required" columns will vary according to the

type of parts or drawing.

Basic dash number variations are noted on line 00l. The quantity of

"1" shall never be shown on this line, i.e., the quantity required for
one part (detail, assembly, etc.) is always implied as "1", on line OOl.
On details, this line is reserved for indicating IH (-1) and RH (-2)
parts, if the part is a "shown and "opposite" configuration. Line 00l
on assemblies would similarly indicate by appropriate dash number(s)
any neutral assemblies and sub-assemblies. If there are no dash number

variations the QTY REQD blocks on line OOl are left blank.

Quantities required of parts listed in a L/M start on line 002, tabulated

details excepted.

On assembly drawings the quantity required of each component listed is
shown in the QTY REQD column(s). This "unit quantity" notation directs
the procurement and assembly of the listed definitive part numbers,
regardless of the fact that the part number may define a single item,

an assemblage of items, etc.

NEUTRAL DETAIL PARTS: The QTY REQD columns shall be left wvacant on

drawings of neutral detail parts.

666-789123 STUD
QTY | QTY | QTY | QTY | QTY | QTY PART OR NOMENCLATURE | CODE
REQD|REQD|{REQD|REQD|REQD|REQD IDENTIFYING NO. OR DESCRIPTION [ IDENT
LIST OF MATERIAL OR PAR
4 HEAT UNLESS OTHERWISE SPECIFIED: |pR gy J.STEAD X-XX-3

{ TREAT TO AT COND PER DIMENSIONS ARE IN INCHES.

TQLERANCES ON- aiucn
A NEUTRAL DETAIL PART )



LEFT-HAND AND RIGHT HAND DETATL PARTS:

For left-hand and right-hand

detail parts, a dash one (-1) shall be inserted on the first line of

the first column (to the left of the Part or Identifying Number column)

and a dash two (-2) shall be inserted on the first line of the second

column. LH and RH are printed in below the words QTY REQD as applicable.

=2 |- 666
LH SHOWN Qv [Qiy | QY [ QY| QY [ QY
REQD|REQD|REQD|REQD|REQD|REQD IDE
RH OPPOSITE QDG
L 1 1 ] HEAT UNLESS QTHER
LH & RH.DETAIL PARTS
TABULATED DETAIL PARTS: For tabulated detail parts, the dash numbered
parts shall be listed one above the other in the Part or Identifying
Number column, but no requirements shall be listed in the QTY REQD
columns.
-1 cLIP
-9 |
-7
-s |
-3 cLip
T77-891234
QTY | QTY | QTY | QTY | QTY | QTY PART OR NOMENCLATURE | CODE
REQD [REQD|REQD|REQD| REQD|REQD IDENTIFYING NO. OR _DESCRIPTION | IDENT

TABULATED DETAIL PARTS
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NEUTRAL ASSEMBLIES:

For neutral assemblies, the first line of the

column shall be left vacant and the requirements for the assembly shall

be listed in the QTY REQD column next to the Part or Identifying Number

column.

4 [ UG-XXX/U ADAPTER
8 NMC-GXXH-A GROMMET
2 MEXXX-XXXX-XXXX CAPACITOR

4 NAS XX-X-XXA SPACER
A, I MRXXWXOOACMA A AMMETER|

}/ | -9 AV SEAL

I -7 BEAM

4 -5 COVER

[ -4 FITTINGS,R
I -3 FITTINGS,LH
[ 444-123456 ASSEMBL
QY [QTY [QTY | QTY| QTY | QTY PART OR NOMENCLATU
REQD [REQD|REQD|REQD|REQD|REQD IDENTIFYING NO. OR DESCRIPT]

LIST OF MATERI

T 1 = Fr I I

LEFT-HAND AND RIGHT-HAND ASSEMBLIES:

A NEUTRAL ASSEMBLY

For left-hand and right-hand

assemblies, the abbreviation RH and IH will be lettered in by the draft-

sman and a dash two (-2) shall be placed on the first line of the QTY

REQD RH column and the requirements for the right-hand assembly shall

be listed in this column. A dash one (-1) shall be placed on the first

line of the QTY REQD IH column and the requirements for the left-hand

assembly shall be listed in this column. Note the LH column is always

on the inside next to the Part or Identifying column.




4 | 4
8 | 8 [
2

-2 |-1 [
QTY | QTY [QTY [ QY[ QTY [ QTY
LH SHOWN REQD|REQD|REQD|REQD|{REQD|REQD
RH OPPOSITE RH | LH
T 1 | L HEAT LNIFSS QT

TABULATED NEUTRAL ASSEMBLIES:

A LH AND RH ASSEMBLY

The requirements for the individual

assemblies will be listed in the column above the applicable dash number

6 |6 |6 | 6|6 | 6 [ MSXX¥XX-XXX NUT
6|6 |6 ANXX-XX BOLT
6| 6|6 ANXX -X BOLT
[ 444-711775 ARM
| - 444-711774 |
[ 444-711773
[ [ 444-71772
[ i 444-711771 |
[ 444-711770 ARM
| [ I A I -9 BRACKE
[ [ (I ! -7 TAB
I [ I N [ -5 DOUBLEHR
[ [ (I O [ -3 PLATE
=51 |-41 |-31 [-21 [-1 i 444-456789 ASSEMBL
QTY [ QTY [QTY [QTY [ QTY | Q1Y PART OR NOMENCLAT
REQD|REQD|REQD]REQD|REQD|REQD IDENTIFYING NO. OR DESCRIA
LIST OF MATERI

TABULATED NEUTRAL ASSEMBLIES
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SUB-ASSEMBLIES: Groups of parts which are fastened together permanently

by riveting, welding, soldering, brazing, etc., normally are drawn as
an individual unit and termed an "Assembly Off" in the title, but not

@ in the Nomenclature column.

The detailed parts of the sub-assembly are assigned dash numbers of the
main assembly. The complete sub-assembly will be assigned a dash number
in the same sequence as tabulated assemblies. The Nomenclature and

Description column shall show the term SUB-ASSY for these assembly
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REVISIONS BLOCK

The Revisions Block is located in the upper right-hand corner of the drawing

-

form. The column headings are preprinted on all standard drawing vellums. The

o
revision block is used as a permanent record of all changes made to~the drawing.
Drawing revisions originate from a variety of sources and may be made for many
reasons. Design changes, manufacturing and assembly difficulties, additions,
deletions and changes to mating parts, and many more, may all culminate in a
drawing revision. Until such time that a revision is incorporated to the
print, the Engineering Order issued effecting the change will be attached to
the back of the print. Under the present system, revisions are listed on a
revisions record attached to the drawing.

REVISIONS
syM|zone DESCRIPTION DATE | APPROVED
(:) 1. MAY BE REWORKED 3. RECORD CHANGE v
2. CANNOT BE REWORKED 4. NOW SHOP PRACTICE |3
5. PARTS MADE 0O.K. Q
oo} 8.0,
A @se& REVISIONS RE A Ty
1. Symbol column for revision letters
2. Enter the revision letter of each revision, A, B, etc., in the «

Symbol column opposite the first entry.

3. Enter the first entry opposite the revision letter. Normally the first
entry is item number "1"; in cases of redraws, the first entry is

unnumbered, and the second entry becomes item number "1",

Lb




@ Enter succeeding item numbers 2, 3, etc. opposite the first line

of the corresponding entry.

. @ DISPOSITION COLUMN for the code number of the parts made dis-
position for each entry. The disposition code number shall be

on the same line as the corresponding item number.

@ Enter numbers of incorporated, superseded, or rework EO's, RDC's
and MCR's relative to the revision entry; these entries shall
begin opposite the first line of the corresponding entry unless

bracketed.
() DATE COLUMN for the date of the revision.

SIGNATURE COLUMN for the signature of the engineer (s) making
the drawing revision. The date and signature entries shall be

made opposite the "Effect On" entry.

@ The effectivity, or "Effect On," of each revision having a code
number of 1 or 5 disposition shall be entered below the last

numbered item.

Scheduling will draw the line closing out the particular lettered
revision after all effectivity entries are made. Engineering
will draw the close-out line when the complete revision is code

3 RECORD.

-
@ ZONE COLUMN appears in the format for "J" size drawings only.
Enter the zone number where the particular revision is made
on the field of the drawing. Enter the applicable abbreviation

if a revision affects the L/M, G/N, T/B, and U/B.
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LINEWORK

The types of lines and symbols shown in the following figures are stand-

ards and must be used on all drawings. Line weight may vary to suit

the drawing or size of part. However weights should provide contrast

from thick to medium to thin as indicated in this section.

OUTLINE
(VISIBLZ)

Outline of part. Width may vary
slightly to suilt part size, but
must show contrast to distin-
guish entire outline from supple-
mentary lines.

THICK

OUTLINE
(HIDDEN)

Lines of parts not visible in

view shown. Short, uniform dashes
and spaces, length of dash may vary
to sult size of part.

——————— MEDIUM

HIDDEN LINE
STARTS AT
A SURFACE

NO SPACE WHEN—\

SPACE INDICATING
CONTINUED SURFACE

NO BREAKS INk

THE CORNERS

DATUM,

PHANTOM
OR

REFERENCE

Indicates parts shown 1n reference
only, such as absent parts, alter-
nate positions, machine allowance
and threads; reference planes,
lines and positions; bend, parting
and mold lines; minor diameters of
gears, splines and serrated shafts;
and repeated detall and movement.
See section 10-7514 for installa-
tion drawilng usage.

MEDIUM

==rl

CENTER

For all center lines and pitch
diameters of gears. One long
and one short, uniform, evenly
spaced dash,

————— THIN

MAJOR DIA

/////——'PITCH DIA

MINOR DIA

CENTER
LINES

L6




LINEWORK

STITCH

Indicates sewing. Very short,
uniform dashes and spaces.

-------- MEDIUM

CUTTING PLANE

Cutting plane location or detail
indicator, A straight cutting
plane is a solid line not inter-
secting the outline., Offset or
complex cutting planes and detail
indicators are a series of uniform,
evenly spaced dashes. See section
10-7130.

‘VIEWING PLANE

Viewing plane locatlion 1ndicators.
Solid 1line with the arrow pointing
to the center. See section 10-7110.

7\

Dimensions. Thin unbroken lines,
DIMENSION except at dimensions,
THIN
EXTENSION Indicates dimension limits.
THIN
Notes, part circles, etc. Leader
lines shall change direction only
LEADER once, and when drawn to symmetrical

features, shall be in line with the
center, THIN

CROSS SECTION

Indicates exposed cut section of
material. Evenly spaced lines.

00007/ THIN

— XXX

CROSS SECTIONING
XXX DIA

LEADER LINES

N
)\

T’

N XX \\EXTENSION LINE

DIMENSION LINE

CONFINED
DIMENSTION

Used when the area to the ref-
erence or extension line is

= XX. XX V\
i on

fm— XX. XX

blocked by other dimensions,
parts, etc. or when a part is
shortened by a break.

___J\[_ THIN

il
S &
-——————————————-XX.XX-—WP—————————*—




LINEWORK

Large parts.
—J\/—THIN /\l /\/
SHORT Small parts.
B S THICK
: 4
E —J\/— THIN
A
K
I
N
D
I
g BREAKAWAY Breakaway for access to solid lines.
T
0 e THICK
R
S
Solid
CYLINDRICAL
Tube, Pipe, Etc. I --—_-_-) ﬂ _-_-—- I
Designates line or object intended
for callout. Head length approximately (Dimensions and Leaders)
three times the width. Length, usually
RROWHEAD s
A .12 1inch, should not vary on any one —
drawing except that arrows for Detalls,
Sections and Views are made extra large (Details, Sections and Views)

AN
DIMENSION LINE

CENTER LINE K
PHANTOM LINE———;>—— /

]
\
’

S, =

-
=

|
< —

OUTLINE

P

HIDDEN LINE

£CUTTING PLANE LINE

EXTENSION LINE
LEADER LINE

CROSS SECTIONING

SecTIoN K-K

BREAK INDICATION

TYPICAL USE OF LINES

L8




6%

VISIBLE LINE

STATION LINE

29° 15" 37"
' HEEL LINES

/

EXTENSION LINE

M

LML)

VISIBLE LINE
INVISIBLE LINE — — == —— - —m— ==

REFERENCE ILINE -

DIMENSION LINE /l/”\

EXTENSION LINE

I
BREAK LINES -~ —J\,—

SECTION LINES SO0
PHANTOM LINE — =

<

----- = INVISIBLE LINE

FLAT PATTERN /\—J_& SREAK

MOLD LINE

LINE

\CENTER LINE




“Find and match the correct

| CUTTING PLANE LINE number corresponding to the
description of the indicated
2 VISIBLE LINE lines.

3 INVISIBLE LINE
4 REFERENCE LINE
S DIMENSION LINE
6 EXTENSION LINE
T PHANTOM LINE

8 BREAK LINE
9 SECTION LINE

P —

=0

S
e e ]

b o e e e ef
——  —  ——

secTion A=A
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SECTION LINES

Cross-section conventions are used to distinguish the individual com-

ponents of an assembly on the exposed surfaces of a sectional view.

»
Detail drawings and all drawings showing only one material shall be
sectioned as metal regardless of the material.
The simplified sectioning conventions shown are the preferred forms
and should be used wherever practical.
/ 7 §
7 // :
/// A7<;Zf /% fla
METALS AND GLASS, CERAMICS, CONCRETE MASONRY
DETAIL DRAWINGS AND PLASTIC TILE, CINDER BLO(’:K
LA LA AT 7/
V/ 7 Vi / ////// y
s LS /
7 /// N Ty
CROA I RS SN
,// AAL S LS A
Sy S LSS A
VDN,
METIALLOIDS AS
GRAPHITE, BORON LIQUIDS AND SPECIAL OR
SULFHUR, SILICON, FLUIDS ?ggER MATERIAL
MARBLE, PORCELAIN, DRA5¥£é§Y ON
AND SLATE
» INSULATING MATERIALS- FIBRE, FABRIC ELECTRIC WINDINGS,
ELECTRIC, SOUND, AND AND COMPOSITIONS, TRANSFORMERS
HEAT, MICA, RUBBER CORK, FELT, LEATHER, MAGNETS, ETC.
PACKINGS, AND GASKET

SIMPLIFIED CONVENTIONS
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CROSS SECTIONING

7 2 772 72 7272727 7
| / Sy L s LS ;7,
PN R AN /
1 1Sy S,
Cd Ly p S /"
L Ag NS // /// /
(/7 7, 7 7 7 1
L e L L L 7 //,/
METIALLOIDS CAST IRON ZINC, LEAD, SPECIAL OR
AS GRAPHITE MALLEABLE IRON BABBITT, AND OTHER MATERIAL
BORON, SILICON, AND DETAIL SIMILAR ALLOYS (IDENTIFY ON
ETC DRAWINGS DRAWING)
;jﬁzhl;iﬁﬁjizii:i:rs //C/C/C/ﬁ///Z)’)/:/
*XFL;fS;—Qg:?.’:ﬁlg S A
SEEAS T = — — 777777
D ST AL — — = VI TTITTTD,
4lqh\ﬂ/h~?§§7 —— — /S A
(B N ey = /A
SOUND AND LIQUIDS AND COMPOSITION MICA, OPAQUE
HEAT INSULATION, FLUIDS FIBRE BOARDS, PLASTICS,
CORK MASONITE, PHENOLICS
ETC.
7
//////// / //
//// /// féééiéa
GROUND MARBLE, SLATE, STEEL AND TRANSPARENT
OR EARTH PORCELAIN, WROUGHT MATERIAL AS
CERAMICS IRON GLASS, LUCITE,
PLEXIGLASS, ETC.
FLEX MATERIAL, ELECTRICAL WINDINGS, BRICK, WOOD
FABRIC, FELT TRANSFORMERS, MAGNETS MASONRY, ACROSS GRAIN
LEATHER. ETC. ETC, TILE N sor)

/7

RUBBER
NATURAL
AND
SYNTHETIC

/

WITH GRAIN (BOTTOM)

COPPER, BRASS,
AND COPPER
ALLOYS

=

CONCRETE
CINDER
BLOCK

ELECTRIC
INSULATION

ALUMINUM,
MAGNESIUM,
AND ALLOYS.
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SECTIONAL VIEWS

Cross-sectional views or sections are used when the inside construction
of a part cannot be clearly shown by the other views. The section is
taken from the part at the cutting plane. The view may be rotated when
the section applies to more than one cutting plane. The note, VIEW
ROTATED X° will be placed below the sectional view. Visible and invisible
outlines beyond the cutting plane are not shown unless necessary for

the description of the part. The zone number from which the sectional
view is taken, is cross-referenced with the zone where the view is

located.
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4
T Sepes s =y
I
1
D T [ R S
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SECTION A'A

=

SECTION B = B

ROTATED 90°
COUNTERCLOCKWISE

SECTIONAL VIEWS




A half section is a view of a symmetrical object which shows the in-

ternal and external features. This is accomplished by passing two cut-
ting planes at right angles to each other along the center lines or
symmetrical axes. Thus, one quarter of the object is considered removed

and the interior exposed to view. The cutting plane indications and

-
section titles are omitted.
-— \-: =
774
|
When the true projection of a part may be misleading, parts such as
ribs, spokes, and similar elements will be shown as if rotated into
the cutting plane.
["h‘ _ -
)
Y
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SYMBOLS FOR GENERAL USE

The following general symbols will be used where applicable on drawings.
The usage of additional symbols is described or illustrated in those
r sections of the Drafting Room Manual devoted to the specific subject

with which the symbols are associated (e.g., surface finish, welding,

etec.)
SYMBOLS FOR GENERAL USE
NOMENCLATURE' SYMBOL DESCRIPTION
CODE A 3/8 HEXAGON WITH A VARIABLE 1/8 NUMBER ENCLOSED IS USED FOR
OR @ CODING OR CROSS REFERENCING NOTES, CALLOUTS, ETC. ON DRAWINGS.
SYMBOL IN GENERAL NOTES AND THE REVISIONS BLOCK AREA A l/’-& HEX MAY

BE USED FOR A SINGLE DIGIT.

EO
CODE
SYMBOL

DASH NUMBER ‘ A 1/2 DIAMETER CIRCLE WITH A VARIABLE 1/8 DASH NUMBER ENCLOSED.

A 1/4 DIAMETER CIRCLE WITH A VARIABLE 1/8 NUMBER ENCLOSED
USED FOR CODING ON ENGINEERING ORDERS ONLY. SEE ABOVE FOR
DRAWING CODING.

CALLOUT TO BE USED FOR ALL DASH NUMBER CALLOUTS USED ON THE FIELD OF
CIRCLE DRAWINGS EXCEPT THOSE PRECEDED BY A PART NUMBER.

REVISION A 9/16 BY 60° ELLIPSE WITH A VARIABLE 1/8 LETTER AND NUMBER

ITEM ENCLOSED. THIS INDICATES THE DRAWING REVISION LETTER AND ITEM
SYMBOL NUMBER UNDER THAT REVISION LETTER.

STATION BP OR A 3/4 DIAMETER CIRCLE OR A 7/8 BY 45° (APPROXIMATE) ELLIPSE
AND PLANE 10.000 WITH 1/8 STATION (STA) OR PLANE (BP, WP, ETC) NUMBER ENCLOSED.
(MASTER LINES) : USED TO IDENTIFY WING, FUSELAGE, EMPENNAGE STATIONS OR PLANES.

LOCATION SYMBOL

ZONE A 3/8 SQUARE WITH A VARIABLE 1/4 NUMBER (& LETTER IF REQD)
i REFERENCE 2 OR 7A ENCLOSED. TO BE USED FOR ZONE REFERENCING ON J SIZE DRAWINGS.
BLOCK
» TOOLING KA A 1/4 SQUARE WITH DIAGONAL LINES, SHOWN (SOLID LINES) AND
POINT OR HIDDEN (DASHED LINES). USED TO INDICATE TOOLING POINTS ON
SYMBOLS kN CASTING DRAWINGS.
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SYMBOLS FOR GENERAL USE

NOMENCLATURE SYMBOL DESCRIPTION
|
Lo ¢_ TO IDENTIFY A CENTER LINE WHEN NOT CLEARLY- DEFINED.
|
HEEL SYMBOL NOT RECOMMENDED; GENERAL
LINE H. NOTE REQUIRED IF USED, USE OF SYMBOL H. DENOTES
SYMBOL aBBRevIATION "L PrerErreD., HEEL LINE
MOLD SYMBOL NOT RECOMMENDED; GENERAL
LINE M NOTE REQUIRED IF USED, USE OF SYMBOL M. DENOTES
SYMBOL aereviaTION "ML" PREFERRED. MOLD LINE
EQUAL SYMBOL NOT RECOMMENDED; GENERAL
SPACES F NOTE REQUIRED IF USED, USE OF SYMBOL # DENOTES
SYMBOL ABBREVIATIONS "EQ SP" prererRRED. EQUAL SPACES
D § or & FOR USE IN PLACE OF THE WORD "AND" WHEN DESIRED
SYMBOL » :
n n
ot X USED WHEN CALLING OUT MULTIPLE DIMENSIONS, e.g., 2 X4 X 6
DEGREES, MIN- USED WITH NUMERICAL VALUES ' " ' )
UTES AND SEC- o 1 TO DENOTE DEGREES, MINUTES, I15° 10 30" or 30° 10 % I°0
ONDS SYMBOLS AND SECONDS, e. g.,
PLUS OR MINUE USED IN COMBINATION OR INDIVID- +.005
SYMBOLS x UALLY WITH NUMERICAL VALUES, e.g. 1.290 _ 000 ¢ 1.250 x .005
NUMBER & GAGE 2 FOR USE WITH SCREW & DRILL sIzE DR #*10(.1935)
SYMBOL AND WIRE GAGE CALLOUTS ONLY, e.g. o #20 WIRE GAGE
DASH A 1/8 DASH NUMBER (WITHOUT THE CALLOUT CIRCLE) FOLLOWED BY
NUMBER -3 (REF) (REF) IN PARENTHESIS. USED FOR A DASH NUMBER REFERENCE CALLOUT
REFERENCE ON ITS OWN ASSEMBLY DRAWING.
GFAE "GFAE CONTR INSTL" IS NOTED IN DATA COLUMN OF THE L/M OR IF
CONTRACTOR NONE INSUFFICIENT ROOM IT IS CODED TO A- GENERAL NOTE. GFAE IS THE
INSTALLED ABBREVIATION FOR "GOVERNMENT FURNISHED AIRCRAFT EQUIPMENT."
GFAE "GFAE TEMPORARILY INSTL" IS NOTED IN THE DATA COLUMN OF THE L/M
TEMPORARILY NONE OR P/L. IF THERE IS INSUFFICIENT ROOM IT IS CODED TO A GENERAL
INSTALLED NOTE. TEMPORARY INSTALLATION IS FOR CHECKING.
GFAE "GFAE GOVT INSTL AT TAC STA" .IS NOTED IN THE DATA COLUMN OF THE
GOVT INSTL AT NONE LIST OF MATERIAL OR PARTS LIST. IF THERE IS INSUFFICIENT ROOM

TACTICAL STA

IT IS CODED TO A GENERAL NOTE.
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PROJECTIONS AND VIEWS

Blueprints are copies of mechanical drawings, and most mechanical draw-
ings are orthographic projections. There are three simple views in
orthographic projections: all the dimensions are shown, the proportions
are true, and there is no distortion. Thg draftsman has "taken the object
apart", showing one principle face and one or more adjoining faces.
Drawings of the adjoining faces are not connected to the principle

face, but are directly above, to the left, or to the right of the

principle face.

Third angle orthographic projections are the standard for engineering
drawings as illustrated; however, there are six views of a third-angle
projection; top, front, bottom, left side, right side, and rear. Of the
six possible views, only those are used which are necessary to depict
the object for purposes of manufacturing, inspection, assembly, erection,

maintenance, etc.

When the direction in which the view is taken is not obvious from the

picture, it must be designated as:

VIEW LOOKING FORWARD
or

VIEW LOOKING AFT

Three-view drawings shall be arranged as any three adjacent views in
the relation shown. When space is limited, or the part can be indicated

more clearly, the side view may be placed beside the top view.




1
L
' r
L I
|
| |
|
' l
I |
| : '
r—
| |
| 1
TOP VIEW SIDE VIEW %
FRONT VIEW

THREE VIEW DRAWING

L SIDE FRONT R SIDE REAR

ARRANGEMENT OF VIEWS3 TWO-VIEW DRAWING

TWO-VIEW DRAWINGS may be arranged as any two adjacent views in the
relation shown. When space is limited, it is permissible to represent
symmetrical objects by half-views. The half-views may extend slightly
beyond the center line of symmetry and terminate with a break line.

If the adjacent view is an exterior view, the near half of the sym-

metrical view shall be drawn.
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PROBLEMS IN ORTHOGRAPHIC DRAWING

From among the sets of three-view drawings opposite the six blocks pictured,
find the set which correctly describes the block. Draw a circle around its
number in the answer column.

A 1 2

Ans.

o od

OOp WD —

o ~

o

12

10
I
12

13 14

e ca o
e e o
=
e = o

15

-— -

13
e
15

16 17

18

16
|7
18




SURFACES and VIEWS

e

TOP VIEW

}
|

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

V4 K

;7 p

FRONT VIEW SIDE VIEW

Surface A is shown in what view? %

Surface B is shown in what view?

Surface C is shown in what view? ,w

What line in the top view represents Surface A’>_a/ﬁ >

What line in the front view represents Surface C?_.& s
What line in the side view represents Surface B?_ﬂ

What line in the top view represents Surface C?___L

G o )

What line in the front view represents Surface B?

Is dimension F equal to dimension G? M (’%d/

Is dimension P equal to dimension R? Pt CpQ/a/




I /_E ://—C
|
L 4 ' o
[ (=)
7 | Y L&
g |
|
!
I
10
-]
/—A e
T T T | ! T T
! Vo RN EEN
| |
“’ P : I _L I 1 I
l """ L - | | |
| 1 1 i 1
H
1. What kind of line is indicated by A? /@%
= »
2. What kind of line is indicated by B? (Coloi
3. What kind of line is indicated by C? /Z/C«/&W
L. Which view shows surface X? Sx-%é{? et
5. Which view shows surface Y? ' ”
6. Which view shows surface 27 gzt
7. Which hole is drilled "through" (E or D)? Cé ./ Y=
8. What letter represents the length? [
. 9. What letter represents the width? Y
. 10. What letter represents the thickness? " &
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Druwing wWorksheet

All blocks are equal. How many touch the blocks marked "X"?
Indicate by number to the right of or below each "X" how many blocks it touches.

.
X
X
X 7
2. DPlace on the orthographic views the numbers showing the position of all of the
corners marked on the picture on the right. 9
3
.
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ORTHOGRAPHIC DRAWING
ADD THE MISSING LINE OR LINES

| |
NN >

e o ——

63




ORTHOGRAPHIC DRAWING )
DRAW 3 VIEWS OF EACH OF THE FOLLOWING PROBLEMS
LET | SQUARE EQUAL | INCH ]
W ﬁ B 1 2
] NI
> N >
A | P
3 N
‘\1‘ 4
™
N 2
3 1 h |4
- |- B ’E/
! ; P
X | l
T /3 N 3
3 NN /'l
3 73
—
5 6
B 1 =
3}7/“ L/ : ~ N \\ ]
[ s
L |
3 *\@\T\
. 4
Sar il | -
F}Jzﬁ
| J




ORTHOGRAPHIC DRAWING |

DRAW THE THIRD VIEW IN THE
ACCOMPANYING PROBLEMS

USE THE SQUARED LINES TO GET THE SIZE
AND LOCATION OF THE MISSING VIEW

’ 111 I]; 2l 3
VT_fﬂw —4
T T n
— bt ;
== oo ﬁ
r 2 1 | |5 6
k| '.
i :.: ' :.: =
BT
------ d)l"k":(})k4 an
i i .
= R
7 8 9




THE ORTHOGRAPHIC DRAWINGS DESCRIBE THREE OBJECTS

ISOMETRIC

Make an isometric and an
oblique drawing for each.
Use base lines already drawn.

OBLIQUE

F

||

—— —
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In each problem one or more lines have been omitted intentionally.
Sketch the given views, enlarged as required, and add the missing

lines.
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In each problem one or more lines nave been cmitted intentionally. s
Sketch the given views, enlarged as required, and add the missing
lines.
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DETATL DRAWING

A detail drawing represents a single part and shall specify all the
dimensions, material, and information required for its manufacture,
either directly on the drawing or by reference. Assembly information
is not shown on a detail print, since these prints are not used in
an assembly department. One to seven different views of the part may

be used on the print, depending how simple or complex the part may be.

XXXX'QZZG uxm:m DATE |_siGNATURE

MAY 8E REwORKED  [3] RECORD CHANGE

C-AT RS-

3 PILOT HOLES CANNOT 8¢ REWORKED [4] NOW SHOP PRACTICE
80 o [E] PaxTs mane ox
‘ 378 \_—1 = H
! L
T 50
L 3
— + 2EQSP
|
J_ i -
.=_4\
Lys‘l N\

12R (TYP)

XXXX-122261 | BRACKET | ALQLAD 2024-0 SH_ |063:350x450] |  QQ-A-362 T T oxxm [ xxxx-120001
reQo[ReO|  PART NO | DEC | MATERIAL 1 SIZE [zome] MATL SPEC Ty ON[  NEXT AssY

LIST OF MATERIAL i APPLICATION
TOLERANCES EXCEPT AS NOTED| DATE 4-4-60
DRILLED HOLE m“lo@cwxs xx ==0 Feoay RLUAZAR MORTN AMERICAN AVIATION, BNC.
TOLERANCES *1/2° XXX = = 010 BRACKET - SUPPORT. MISSILE DIVISION
CHK BY |GEORGE 4-5-60 ' 18814 LAKEWOOO BOULEVARD
040 10 1285 + 002.- 001 SURFACE ROUGHNESS WING PANE
134 10 228 + 003.- 001 PER_MILSTD-10 APFD BY| L DOWNEY. CALIFORNIA
234 10 1,2 + 004 - 001 | HEAT TO T4 COND PER APPD BY
33/64 10 3/4 + 005~ 001 | TREAT MIL-H-6088 (PRS05-1) DWG
49/64 10 1+ 007, - 001 SIZE Rk
I STD DET PER FASO7-5 e BB o XXXX-12226! ]
NOTES: UNLE3S OTHERWISE SPECIFIED XXXX-000024 SCALE FyLL SIZE lw’ B

ASSEMBLY DRAWING

An assembly drawing is a drawing showing two or more parts put together
to form an assembly. It shows the true relationship of the detail parts
to one another. It shows as many views as are necessary to build the
assembly and usually has a number of sectional and detail views to
clarify portions of the drawing. It calls out such parts as nuts, bolts,

screws, rivets, etc., that are used to hold the assembly together. Dash

(&)
Ng




e A i i i A |

numbering of the details of an assembly is sometimes used to save draft-
ing time and the expense of making seprate drawings for every part;
however, they shall not be called out on any other drawing. Sub-assemblies
are also called out by dash numbers on an assembly print when other

parts are shown on the print.

[A] xxxx-122261 psons :
[SYM | DESCRIPTION D | DATE TURE
3PILOT HOLES 1Jmay se reworxeo  [3)recomD OanGE :
CANNOT 8¢ REWORKED [4] NOW sHOP PRACTICE | P
[B] PAsTS mane ox ’
37s a4 A |1 ExranD Basic INTO -1 3
1 ASSY OF
2. ADDED °ASSY OF* TO TITLE 3
\
[J r 50 VB[ 3. 1(-1) WAS | REQD 3
- 100 % J BEAM 4-10-60
175
220 S
- + ||| _2€ase]
L
/ Ln \
XXXX-122261 | REQD 12R (TYP)
2C12-4 | REQD
MS20470AD3 2 REQD
INSTALL PER LAOIOI-004
| 2Ci2-4 cLIP
| | XXXX-22261 | BRACKET | ALCLAD 2024-0 SH |063%350x4.50 0Q-A-362
D I | XxXXX-122261 | ASSEMBLY 1 10 ] XXM ] XXXX-120001
REQGD [REQD| __PAXT NO DESC MATERIAL SZE 200 MATL SPEC v ON| NEXT Assy
- LIST_OF MATER it APPLICATION
oR DATE 4-4-60 F =~
LLED HOLE XX =203 .
TOLERANCES 2172 |POMAS =00 |02 BY | RLAZAR BRACKET - SUPPORT. missILE BIvIsioNn
E R —— SURFACE CHK BY | GEORGE 4-5-60 Y 18814 LAKEWOOD BOUVLEVARD
1% 10 7284+ 0%, - 001 D\IJAT m”:-‘ml‘) — APPD BY| WING PANEL, DOWNIY, CALIFORIIA
234 1O 1/2.+ 004,- 001 COND APPD BY]
33/64 10 374.+ 008, 001 | TREAT MIL-H-6088 (PRSOS- 1) ASSY OF e
1. STD DET PER FAS07-5 gl el Al 3z A 1
NOTES : UNLESS OTHERWISE specrED| /™0 2+ 10| PN sy 000024 SALE py size VT ~1B XXXX-12226 ]

INSTALLATION DRAWING

The term Installation, as used in the section, refers only to the pos-

itioning and attachment of completed units into major assemblies or

end items. It is not intended to mean launching sites or other fa-

cilities, commonly referred to as installations. An installation print

provides all of the information necessary to locate parts and assemblies

in their final position in the missile. All of the attaching bolts, nuts,

screws, etc., necessary for attaching the various parts together are

70




QUIZ

Use the drawing on the preceding page to answer the following questions:

How is the 2C12-4 clip attached to the bracket? \J/"‘*J&ZLL///%J #Ld

/70/0/_00

What is the distance between any two of the pilot holes? /J(@j

e

What is the material specification for the bracket? AFA—CbhtA)—ToA¥~0
—s7

What is the maximum length the bracket may be? 3. 785

v a2l
What is the complete part number for the assembly? x x XA- sbi a7
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called out. An installation print is sometimes serial number coded to

show the effectiveness of its different parts and assemblies.

Vie-317114 (REF)

V16-927280 (REF)

= V17-590043 3 REOD

V17-390044 3 REQD

- = V17-370042 3 REQD

v17-5900%0 3 REQD —
/= LD153-0005-1010 3 REQD

7T AN318CI2R 3 REQD

/ v17-390043 3 REQD
L
e
v ~=" V17-590046 ) REQD
%
: T wAS1003-3K 3 REQD
L0153-0010-007 3 REQD

V17-390083 & lt°°/
~— MAS301-3-7A & R€0
L0133-0010-2203 &
. w01 3-1003 &
V17-590023 3 REQD
ME133-0001-0003 3 REQD —,
R0114-8005-1012 3 REOD - .

-~ V17-590047 (REF)

£Q0
€00

V17-322001 (REF)

DETAIL A
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PERSPECTIVE DRAWING

Perspective drawings are sometimes used in conjunction with orthographic
projections. They are usually limited to large assemblies, installations,
and castings, to help the mechanic to visualize the finished part.
Generally, parts will be called out, but locating dimensions will not

be shown.

il EXPLODED
CUTAWAY



LEFT HAND, RIGHT HAND, AND NEUTRAL PART DESIGNATIONS

For two parts to be considered left and right hand they must be sym-
metrically opposite, i.e., mirror images of each other. The left-hand
part always is pictured on a drawing and the right-hand part is indicated

as being opposite.

The designations "LH" and "RH" are used for all symmetrically opposite
parts even though they are not truly on the left and right sides of the
end item. For example, an "upper'" part may have a symmetrically opposite
"lower" part; for convenience, the "upper'" part is termed "LH" and the

"lower" part is termed "RH".

A neutral part is one which has no symmetrically opposite counterpart,

or which is symmetrical within itself.

Deviations from this procedure will be plainly noted on the drawing.

When the direction in which the view is taken is not obvious from the

picture, it will be designated as: View Looking Forward, or View

looking Aft.
PWD
e

A
s

LH SHOWN
RH OPPOSITE (IN MIRROR)

LH AND RH PARTS ARE MIRROR IMAGES
(SYMMETRICALLY OPPOSITE) OF EACH OTHER 75




SINGLE VIEWS

Simple one-view drawings may be made when such features as thickness,

shape (DIA, SQ, HEX, etc.), or holes (THRU) may be indicated by notes.

Even complex parts may be drawn in one view without sacrificing clarity.

~DRILL %
//// 2 HOLES THR://”
)| |

]

DRILL Y(.404) THRU

DRILL % THRU

03x45°(TYP)

—— XXX
— —X.XX — . J
P X = e

THE "THICKNESS" CALL-
OUTS IN THESE VIEWS, .. ........

......... MAKE THESE
VIEWS UNNEC-
ESSARY.

IN THESE VIEWS

CALLING A DIMETRAL
OR SQUARE DIMENSION

........................ ELIMINATES

THESE VIEWS.

TYPICAL ONE-VIEW PRESENTATION

AUXTLIARY VIEWS

Auxiliary views are are used for objects having inclined faces or other

features which are not parallel to any of the three principal planes

of projection, in order to show the true shape of such features. In

many cases, partial auxiliary views which show only the pertinent

features may be employed to illustrate features not clearly shown by

the principal views. The auxiliary views shall be arranged as though

76

the auxiliary plane were revolved into the plane of the paper, by consid-




ering it hinged to the plane to which it is perpendicular.

When an auxiliary view is a direct projection from another face or
feature, it does not require the use of viewing plane location in-
dicators and labels. However, if the auxiliary view is not projected
in the manner described above, viewing plane indicators shall be uti-

lized and the view labeled.

The auxiliary view
shown below is not
a direct projection
so it must be iden-
tified as indicated.

The above auxiliary
view needs no fur-
ther identification
because it is a Di-
rect Projection.

view A-A

TYPICAL AUXILIARY VIEWS

DETAIL VIEWS

Detail views are used when it is desirable to show enlarged views of

parts for dimensioning purposes or clarity.

Detail indicator lines are preferably circular. However, they may be
any reasonable shape to surround a desired area, such as elliptical,
square (with rounded corners), etc. Because a detail is not a true
projection, it shall always be given an identifying letter even if
only one is shown on a drawing. If the scale of the view varies from
the main scale of the drawing, it will be noted. The zone number from
which the detail view is taken, is cross-referenced with the zone
number where the view is located. The part to be detailed is circled

except for a small gap that shows the detail letter designation.

7




Next to the detail letter, the referenced zone number is shown.

|
|
|
SEE DETAIL B
X’ |
R 4
|
\ -
\
N~
A
L ‘
DETAILL B
SCALE 4/1
TYPICAL DETAIL VIEW
GENERAL AND LOCAL NOTES
GENERAL NOTES: General notes refer to the part as a whole. Notes which
affect a large majority of the part should be included in the general
notes.
General notes are usually located along the lower border of the drawing
and to the left of the Application (Usage) Data block. The notes will
be preceded by the statement: '
K

NOTES: UNLESS OTHERWISE SPECIFIED

The above wording eliminates the necessity of using the word ALL with

any notes listed above it, e.g., a bend radius or a roughness listed
78



in the General Notes applies to all unless shown otherwise in a spe-

cific place on the drawing.

General notes should be employed whenever it is necessary to specify

information such as:

(1) Installation instructions such as process and fabrication

specifications.

(2) Tolerancing notes such as those for concentricity or nor-
mality. These notes are coded to the applicable dimensions

or areas on the Field of the Drawing.
(3) Machining, inspection, or fabricating instructions or notes.
(4) Surface roughness designation.

(5) Bend, fillet or corner radii which may apply to numerous

places on the drawing.
(6) Casting and forging notes.

(7) Any pertinent information regarding the item depicted on

the drawing such as test requirements, serviceability, etc.

(8) Coded notes when space is inadequate in the areas provided
in the L/M, U/B, T/B or drawing field, e.g., if there is
insufficient room in the Data column for listing of a man-

. ufacturer's name and address for a commercial part, this
note may be coded to the applicable item(s) in that column.
Similarly if the callout of numerous zones, overcrowds

the Zone column, they may be coded to a general note.

Notes are to be numbered consecutively beginning at the bottom and
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located in line without indentation.

When a general note is no longer needed, it should be removed from the

drawing. An entry is then made in the Revision block indicating the

removal of the note. Note and code numbers, removed in this manner,

may be reused for a new note either at the time of removal or at a

subsequent date.

op
@ s

. MACHINE PER XXXX-XX

v

NOTES

NOTE THAT ALL ENTRIES IN
THIS FIGURE ARE FOR ILLUS-
TRATIVE PURPOSES ONLY AND
DO NOT REPRESENT AN ACTUAL
DRAWING.

SEAM WELD PER XXXX-XX
FINISH COLOR INSIGNIA READ
509, ANA BUL 166 ONE COAT
MIL-E-7729 ENAMEL XXXX-XX

CADMIUM PLATE PER XXXX-XX
TYPE 1l CLASS 3

CAST FILLET RADII .19

. CONCENTRIC WITHIN .006 TIR

INSTALL FASTENERS PER XXXX-XX
UNLESS OTHERWISE SPECIFIED

4| e UG-XXX/U ADAPTER 12222 KV-XX-XX """f;cf;gg :‘? 3 | o6
s |8 NMC -GXXH-A GROMMET YYyyy N o woe | s Tiong
2|2 MEXXX- XXX-XXXX CAPACITOR csg[ué gg::s;ofuwc a |o1a
4 . NAS XX-X-XXA SPACER 3 013
I MRXXWXOOACMA AMMETER XXX XXX s o2
K MSXXXXX-XXXX NUT GFAE GOVT INSTL AT TACSTA| 4 | 011
“ . MOXXX - XX XX NUT a 010
4| a 5355-654321 soLT STEEL BAR MAYBE o roomiion ]S ot
w
| 0 b 33ms-sesz0 BRACKET | Xxxxx e 3 | oog
pila 2222- 432106 cue 2 | 007
ulli -9 SEAL ACRYLIC SHEET s 00 4 | 008
vl -7 BEAM aLPL R R LA s | oos|
XX-X XXX 7075-T6 7.4
o o -5 COvER AL SHAPE Rl s | 00
' -4 FITTING, RH ALSH xx'g;xoxlx ‘0’&’5_;"30 7 | 003
\ -3 | R, e AL sH X o0 1006 xia0 | 7 | %7
“2 | -1 [ assa-i23436 ASSEMBLY 001
QY| Qv | Q| arv] ey [ ary PART OR NOMENCIATURE | CODE DATA SPECIFICATION ONE| LINE
QD{REQD|REQD|  IDENTIFYING NO OR DESCRIPTION | IDENT MATERIAL sizes notes venoors || wo |
R | LW LIST OF MATERIAL_OR_PARTS LIST
WEAT .. UNLESS OTHERWISE SPLCIID Jom ar [| 00€ lx,“ ] NORTH AMERICAN AVIATION, INC
TREAT 374787 DIMENSIONS ARE IN INCHES BPACE and INFORMATION NYNTEMS DIVISION
TO XX COND TOLERANCES ON: o “'l” DOE l..x,.-- A%EWO0D BLVD DOWNEY CALiPOmNIA
DECIMALS  ANGLES
FEN XAOXX"00X s= APPROVID BY FITTING ASSY-
T XXz 010 230 HE DOE
HOLES NOTED *DRILL" PYI TO MISSI FORWAR
=2 [ va-1 444a-634320 ' a suss XXXX-000024 o3 Ry oa0 4001 oo | MO 0% LON TO MISSILE, FOI 0
041 THRY 130 4:002 100} ATTACHED, STA 207000
- Ya-l 4444654321 ' 8 sues 131 TR 273 G O FOD1 -
230 THRU 500 + 004 001 CODCIDENT N | 5174
501 THRU 750 4 005 001
memJarv | ookl NEXT USING | END ITEM NO | _ THRY 751 TMRU 1000 + 007 OOI 03953 | J XXXX-123456
REQD PER END ITEM DRAWING EFFECTIVE ON 1001 THRU 2000 + 010 OUl
APPLICATION (USAGE) DATA DO NOT SCALE PRINT g /1 | B

In the above examples of general notes::

Notes 1, 3 and 4 are applicable to the Field of the Drawing or the

drawing as a whole,

Note 2: Is a machining note and is coded to specific dimensions on

the part.

Notes 5 and 6: These finish notes were too large to be placed in the
finish block; therefore, they were placed in the general notes and coded
If such notes apply to specific areas only, they
would be coded to the Field of the Drawing or the data column as re-

to the finish block.

quired,

general

note numbers,

Note that coding numbers run consecutively but are independent of the

UNCODED LOCAL NOTES:

FORMAT AND TYPICAL EXAMPLES OF GENERAL NOTES

Local notes are callouts which appear on the

face of the drawing. They apply to specific operations or instructions.

They are placed adjacent to the point which such operations are to be

performed.

The callout leader line shall be taken from one end or the other of

the top line to the part to which the note applies. If a note refers

to more than one place, arrows shall indicate each one unless the ap-
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plication is clear without extra arrows. A repeated callout, however,

is always given as a reference (REF).

BORE 1.938 THRU
BORE 2,109, DEPTH 1.38, BOTH ENDS
CHAMFER .09 x 45°, BOTH ENDS

REAM 2,1250 f-gggg, DEPTH 1.38, BOTH ENDS
XXXX-331191 2 REQD

+.0005
LINE REAM 1.8750 220010 THRU

DRILL NO. 44 (,086) THRU ONE WALL ONLY
DRILL NO. 3 (.213), DEPTH .28

CSK .25 DIA x 90°

TAP 1/4-28 UNF-3B

+.0032
PD .2268 -70000
FULL THREAD DEPTH .12 (MIN)

PER-MIL-S-7742
MS15001-3 1 REQD

DRILL NO. 3 (.213) THRU ONE WALL ONLY
SPOTFACE .56 DIA .062 FILLETR

TO DIM. SHOWN

CSK .25 DIA x 90° <

TAP 1/4-28 UNF-3B THREAD THRU

+.0032
PD .2268 102
PER MIL-5-7742
XXXX-335599 1 REQD
MSXXXXX-4R 1 REQD

UNCODED LOCAL NOTES ON THE FIELD OF THE DRAWING

To identify different parts on a tabulated drawing:
Tabulated drawings usually show a number of parts basically
the same except for size on one drawing and usually from one
view. If two or more dimensions differ at the same point, a
letter (A, B, C, etc.) will be substituted and the dimensions

will be shown in the tabulation block.

l— A—-D"B-P-rd—

€3
ey —

}' A B c D
-1 | .750 | .250 | .375 | .250

-2 .875 «375 .125 | .250

-3 .625 .500 .250 | .37%
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CODED LOCAL NOTES: When required, local notes may be coded to appli-

cable general notes. A common application is with tolerancing features.

.250 DIA 6 HOLES EQUALLY SPACED AND
LOCATED WITHIN .005 DIA OF TRUE POSITION

20 — |=— CHAM 05x45°
THD | 3/8 - 18 NEF-3A
312 t.oos_—\. o L5309"" g%g:
03 R :
PER MIL-S-7742
|\\ A ,/
2.88 DIA =
(BASIC) * \\\\\-\&\W }
1335 DUy _ 13750 *:39%° DiA

@ ufs DIA l '-91 oA

350 0 ®'f°° 1 S NN

N
s"" @ — 625 DIA <I> DATUM Y

.250 +£.005

@ oatum Z L6868 ——

2.125

FLAT WITHIN .00

+.000
2375 _ 505 —

(5)4. CONCENTRIC TO DATUM Y WITHIN 003 TIR
(4)3. PARALLEL TO DATUM Z WITHIN .0025

(3X2)2. CONCENTRIC TO DATUM Y WITHIN 004 TIR
(1) |. DATUM Y IS NORMAL TO DATUM Z WITHIN 0OI5
NOTES: UNLESS OTHERWISE SPECIFIED
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RIVET CODING AND CALLOUT

The rivet code symbol is based on a cross (+). Rivet type, size, in-
stallation requirements, and direction of the manufactured head are
indicated by letter-numeral coding placed in quadrants formed by the
cross. The cross may be located at the center of a rivet or off to

one side with an arrow pointing to the center of the rivet.

The quadrants are identified as NW | NE
SW | SE

The rivet coding applicable to each of the quadrants is defined as

follows:

RIVET TYPE: is indicated by two basic code letters placed in the NW

quadrant, for example:

CY ’ = MS20426DD countersunk head, aluminum alloy,

2024-T31 rivet.

RIVET DIAMETER: is indicated by a number placed in the NE quadrant.

This number equals the number of 32nds of an inch in the rivet diameter.
The direction of the manufactured head is also indicated by either the
placement of, or omission of, the letter "F" in the NE quadrant. The
letter "F" placement indicates the manufactured head is on the far side.

For example:
CY‘ 6F = MS20426DDé countersunk head, aluminum alloy 2024-
T31 rivet, 3/16 (6/32) inch diameter, manufactured

head on far side.
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G ’6 = The same MS20426DDé rivet but with the manufac-

tured head on near side.

RIVET LENGTH OR GRIP: is indicated by a number placed in the SE quad- .

rant. This number is the dash number portion of the rivet standard
part number which signifies either the rivet length or grip.

For example:

RL’ 6 = NAS1398D - Pull type, locked spindle, blind rivet

2017 aluminum alloy, 3/16 inch diameter, 3/8 inch
maximum grip, universal head, manufactured head
on near side. The SE quadrant of the symbol is

‘left blank when callout is for conventional rivets.

FLUSH RIVETING OPERATIONS: are indicated by a letter-number code placed

in the SW quadrant.

For example:

CY' 6 = MS20426DD6 countersunk head, aluminum alloy 2024-
D2C

T31 rivet, 3/16 inch diameter, manufactured head
on near side. First and second sheets adjacent
to manufactured head are dimpled, the third sheet

is sub-countersunk.

The rivet code symbol shall always be placed horizontally on a drawing,

never vertically or at an angle. The symbal is applicable only to the

field of the drawing and is not to be placed in the List of Materials.




MS20426AD, 2117-T4 AL, . 100° FLUSH HEAD RIVET
5/32 INCH DIA
MPG HEAD ON FPAR SIDE OF JOINT

LLRIVFK‘ LENGTH OMITTED FOR FIG. 3 CONVENTIONAL RIVET
DIMPLE SHEET 1 AND 2

SHEET 2
SHEET 1 (NEAREST MFG HEAD)

- E 2~

/ ‘v UPSET HEAD
TH

IS VIEW ESTABLISHES THE "NEAR" AND "FAR" SIDES OF THE JOINT.
THE "NEAR" SIDE BEING THE SIDE CLOSER TO THE VIEWER,

MFG HEAD

L)
CONVENTIONAL RIVETS

BASIC | BASIC PART SHANK HEAD REMARKS
CODE NUMBER MATERIAL TYPE
—BH—-ME20U7OA 13106-F—+#

BJ | MS20470AD  |2117-T4 AL
-Bit—-M3PO4T7OB 5056=F—Ht

CX | MS20470DD  |2024-T31 AL

PROTRUDING

LL | MS20613-( )P|STL, CAD PL

LN | MS20615-( )M|MONEL

MM | NAS1198 A-286 CRES
—BA—1-MELONREA 1100-FP—+E

BB | MS20426AD  [2117-T4 AL
—Be—M3L64LED 5656~F—HhE

CY | MS20426DD  |2024-T31 AL

100°

CL | Ms20427 STL, CAD PL FLUSH

BF | MS20427M MONEL

MN NAS1199 A-286 CRES

-
»
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BLIND RIVETS

BASIC | BASIC PART SHANK HEAD REMARKS
CODE NUMBER MATERIAL TYPE

.“ _HS?nLMAS ;\}}7 Th AL MECHANIGAL Evnnunxm

;s _“SMKMM MONRKL MECHANICAL EXRANDING.
RL NAS1398D 2017 AL LOCKED SPINDLE

Riis NASI3I98B 5056t PROTRUDING

TL NAS1399MS MONEL, SIL PL LOCKED SPINDLE

MONEL-S I PE LoeK
N NAS1398cs A286CRES, LOCKED SPINDLE
SIL PL

AR LMS 20602 P20 7—T4AL EXPROSIVE—(1)

Al HQEIE N R M al ]
e 15 : MECHANLOAL—EXRAN DN HRETEEHS
.G _”S'xr\ﬂr\'llxh ’311"1 7L AT MECHANICAL -RBXRANDING
S e ket FHRAN LA SR e e
RP NAS1399D 2017 AL 100" LOCKED SPINDLE

RO NASI399B L5086 AL FLUSH 1)

T NAS1399MS MONEL,SIL PL LOCKED SPINDLE

AR NASFTIGOM MONELEH—PE Do b et

75 NAS1393CS A280 RES, LOCKED SPINDLE

SIL PL

\}J M AG602RL IRl o2l Zz DL AL BX-RILOSIVE

av—f6950s — " lcRES MEGHANLGAL—EXPANDING {DEUTSGH)-
DR P (2) STEEL HEX THREADED

DK F (3) STEEL 100° FLUSH THREADED

(2) ME128-0002 IS EQUAL AND PROVIDES CONTROL AND ALTERNATE SOURCEH,

(3) ME128-0001 IS EQUAL AND PROVIDES CONTROL AND ALTERNATE SOIRCEZ,

HI-SHEAR RIVETS

RASIC| BASIC |[MATI.G SHANK COLLAR [{EAD REMARKS

CODE JPART NOJCOLLAR]| MATERIAL MATERIAL|TYPE

cB | Hss8 |NAS528|  STEEL |[2024-TWAL| . | HIGH H/T

-HE— Fiﬁ?————ﬁ?ﬂeb——ﬁ‘PEEL HEGHHAP

4R HS63  |HS60M CRES MCNEL 5 HIGH H,T & TEMP

ON HSQ92 HS60M |A-28b6 CRE3 MONEL & CL TOL SHANK HIGH H,/T &%TEM
CA HS47 NAS528 STEEL 2024-THAL 71 CL TOL HEAD HIGH H/T

N HIWF —H332- 57 —S3PEEL — 1T CETOL HEAD MICH

SR HSC7 1S L0M CFPES MONEL %)g CL TOL HEAD HIGH H/T &% TEMP
OH 591 HSOOM|A-25 "7ES| MOMEL |83 | CL TOL SHANK HIGH H/T &TEMP

The "flush riveting operation" code designations are listed

In this code,

the sheets are numbered away from the rivet's manufactured
. head; sheet one being nearest to the head.

D = DIMPLE SHEET 1

D2 = DIMPLE SHEET 1 & 2

D3 « DIMPLE SHEET 1, 2, & 3

D4 « DIMPLE SHEET 1, 2, 3, & 4

(o} = COUNTERSINK SHEET 1

DC = DIMPLE SHEET 1;

D2C = DIMPLE SHEET 1 & 2;

D3C = DIMPLE SHEET 1, 2, & 3; SUB-CSK SHEET "

SUB-CSK SHEET C
SUB-CSK- SHEET 3




QUIZ

BR5F cLlé6 LLYF
D2, D2C |

Example #1 Example #2 Example #3

45 .
1. fhat kind of rivet is Example #1? 95" uns Yidleo
S MSA0 QKD — 2/1] -TH gL — P Shead~ 1, >

¢ 3 - ke
2. What is the diameter of the rivet in Example #2? 0/33: /6

3. How should the sheets be prepared prior to installing the
rivet in Example #27?

L. On which side is the manufactured head located in Example #1? gjfbu ;ﬁidgi/

5. What is the head type for the rivet in Example #3? xfwd»z@:/y Feack
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RIVET CODING AND CALLOUT

In applications where
3pace permits, the code symbol shall be shown at the
location of the rivet. For clearly defined rivet
groups (3 rivets or more) only the end rivets need
be coded. For mixed groups, each change in rivet
size or type must be clearly defined either by show-
ing a code at each rivet location or a code at the
end of each rivet group.

CO
5 IEOD
4%

.AVF—' o ’”j -

(
I
L/ fe
i ]
L\—S(OSFIOQSO 930 po—o

Nos
5 M0 \—‘ REQO

800

PREFERRED METHOD OF RIVET CODING

In applications where space 1is limited, the

code symbol should be shown off to the side
(preferably not on the view) and the location of the
rivet indicated by an arrow. The arrow should
point to the first rivet on the left side of the
group. Each change in rivet size or type must be
clearly indicated. Show the end rivets of each
group as circles equal to twice the shank diameter
drawn to scale.

LIMITED SPACE METHOD OF RIVET CODING
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STATIONING

Station O on the fuselage is usually the nose of the Missile and all

frames, bulkheads, etc., which are located in the fuselage are located

on a station point. The station will be the number of inches aft of

Station O. For instance, if a frame is to be located on Station 27.500,

it will be exactly 273

Station O on the wings

wing and goes outboard.

inches back from Station O.

is usually located at the root section of the

Flap and Aileron station points usually start (Station O) at a point

near the inboard edge of the assembly.
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CARTESIAN COORDINATES

A system of dimensioning known as "Cartesian Coordinates" is used on
some N.A.A. drawings. The dimensions are identified by the "X", "Y",

and "Z" coordinates.

It should be remembered that these coordinates indicate a direction

rather than a station, buttock line, water line, percent plane, etc.

The sketch on the following page illustrates in detail this method

of airframe dimensioning.

O
[ —




’ CARTESIAN COORDINATES

‘$‘ DESIGNATES POINT OF ORIGIN OF ANY REFERENCE SYSTEM FOR
Y X; Y, & 2 VALUES,
&._‘ ARROWS ON ENGINEERING DRAWINGS AND IN THE MASTER
Y DIMENSION BOOKS. INDICATE (PLUS) DIRECTIONS ONLY.
F +X - DIM'S. ARE L. H. OUTBOARD FROM POINT OF ORIGIN,
—X - DIM'S, - ARE R, H., OUTBOARD FROM POINT OF ORIGIN.
4 Y - DIM'S. - ARE AFT FROM POINT OF ORIGIN.
—Y - DIM'S. - ARE FWD, FROM POINT OF ORIGIN,
+ 2z - DIM'S. - ARE UPWARD FROM POINT OF ORIGIN,
—Z - DIM'S. - ARE DOWNWARD FROM POINT OF ORIGIN.

PLAN VIEW

Yo

$—r——Xn (WING STATION)
1
(FUSELAGE STATION)

4

\(;

X¢ (FUSELAGE B.P.)

(FUS W.P.) Z¢ 1t
Ln O¢ S D Iyo o g
F %Y
Of (]
0' XF X' 'ﬂ 0'

FRONT VIEW SIDE VIEW




APOLLO VEHICLE COORDINATE

LAUNCH ESCAPE TOWER
&LAUNCH ESCAPE MOTOR K /

P
—
( '_4 _\g \
dJ | X
[ R
¢ LAUNCH N
ESCAPE SYSTEM N
ZJ
“ew—— | AUNCH ESCAPE SYSTEM -
l—— COMMAND MODULE

COORDINATE REFERENCE SYSTEM SUBSCRIPT DESIGNATION

A

APOLLO VEHICLE REFERENCE SYSTEM

LAUNCH ESCAPE SYSTEM REFERENCE SYSTEM

COMMAND MODULE REFERENCE SYSTEM
SERVICE MODULE REFERENCE SYSTEM
ADAPTER REFERENCE SYSTEM

REFERENCE SYSTEMS DIAGRAM

»x X X
w O P
wonon
oou

¢ SERVICE MODULE

—

_—
ra

A d

¢ ADAPTER

N

wo——o i —e=AFT

==
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(¢ LAYNCH ESCAPE SYSTEM,| COMMAND

MODULE , SERVICE MODULE ADAPTER)

- ‘I Xg.Xp XA V ?
I
|

upP

—

DOWN Zs,2p

- SERVICE MODULE

VIEW LOOKING |INBOARD — L. H. SIDE

Yar YL Yoo

ADAPTER —— =

YS'YD

VIEW

Zp1Z12¢yZsy2p

LOOKING AFT
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BUTTOCK AND WATER PLANES

Buttock planes lie in the vertical position and are used to wcasure

horizontal distances to the left and right of the fuselage centerline.

Water planes are horizontal in position and are used to measure dis-
tances above and below the "Fuselage Reference Line". A water plane

below the FRL is called a minus WP (-WP).

Fuselage Station Lines measure distances aft of a forward reference

point.

Any station forward of Fuselage Station O is called a minus station.

The sketch on the following page illustrates in detail this method

of airframe dimensioning.
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CORPORATE SPECIFICATION

NUMBERING SYSTEM

I. General:

This guide describes a unified system for assigning numbers to
Specifications. This system is now in use by S&ID.

II. Number Construction:

This is an example of a commonly used Corporate Specification
Number. Notice that there are always two letters, four numerals,
a hyphen, and three or more numerals.

{=

02 0l -XXX
Sequence Number
(assigned by S&ID)

Sub-category Code Number

Main Category Code Number

Document Code Letter

Division Code Letter

ITII. Division Letter Code "M" for S&ID Specification

Other NAA division identity letters are as follows:




DIVISION
IDENTITY
LETTER DIVISION

Autonetics

NAA Science Center
McAlester

General Offices
Columbus

Los Angeles
Atomics International
Rocketdyne

NAVAN Products
West Virginia
S&ID

A
B
E
G
H
L
N
R
\Y
W
M

IV. The following documents have been assigned a document identity letter
by the Corporate Engineering Standards Group. The document identity
letter is an integral part of the document numbering system and is
used to identify the type of document involved.

DOCUMENT
IDENTITY
LETTER TYPE OF DOCUMENT

A Process Specifications
B Material Specifications
C Procurement Specifications
D Standard Parts Drawing
E Control Documents (Specification Control Drawings)
H Interface Control Documents
Jd Contract Specifications (Model Specifications)
K Packaging Engineering Drawings
M MRO Standards
P Design Standards (Practices)
Q Quality Control Specifications
S Standard Shapes Drawing

The above document identity letters have the prefix "M" which identi-
fies the document as a Space and Information Systems Division document.

MA - Process Specifications

Process Specifications are written primarily to establish engineering

requirements, supplemental to drawings. They establish methods and

procedures that are essential to the fabrication, installation, or test- »
ing of a specific part or assembly. They present engineering require-

ments and are not used as design criteria.
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MB - Material Specifications

Material Specifications are the formulated, definite, and complete
requirements for basic raw materials, semifabricated materials, and
semifinished materials.

MC - Procurement Specifications

Procurement Specifications are used to present clear and accurate
descriptions of the technical requirements for purchased products
(parts or assemblies intended as components of equipment), equip-
ment (complete units or systems), and technical services. They
shall include the requirements for acceptance and qualification
testing in order to verify that such requirements have been met.
They shall also include the necessary requirements for packing,
packaging, preserving, marking, or other essential characteristics.

MD - Standard Parts Drawing

Standard Parts Drawings shall be used only for parts completely de-
signed by the initiator of the standard or for vendor parts being
altered by NAA. The drawing must show complete information for the
manufacture of the NAA designed part or for alteration of the vendor
part.

ME - Control Documents (Specification Control Drawings)

A Control Document is used to establish control over design and
performance requirements of procurable items (commercial or vendor
designed and manufactured for purposes of acceptance and reprocure-
ment. This document may be self-sufficient, or when the item to be
procured is a development item, a Procurement Specification defining
the design and performance requirements and related acceptance and
qualification tests, as well as preparation for delivery requirements,
is prepared and referenced in the ME document.

MJ - Contract Specifications (Model Specifications)

A Contract Specification is a contractual document which presents a
clear and accurate physical description and the functional requirements
of an end item, designated by a model number. Additionally, Contract
Specifications define the intent (scope of work) of the contracted
effort and provide the basis for determining whether proposed changes
to the scope of work are beyond the initial agreement.

MH - Interface Control Documents

An Interface Control Document shows the design agreement between S&ID
and contractor(s), by means of a formal document.
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MK - Packaging Engineering Drawings

Packaging Engineering Drawings are used to present technical require-
ments and instructions for protection and shipment of manufactured
items.

MM - MRO Standards

Maintenance, Repair, and Operating (MRO) Supply Standards will cover
items of equipment, machinery, structures or consumable materials,
used on a recurring basis, for plant outfitting, maintaining, or
operating purposes; and items used in processing or fabricating the
end item when such processing or fabricating items are not specified
or controlled by engineering MRO Standards do not include any items
which become a permanent part of the end item.

MP - Design Standards (Practices)

Design Standards (Practices) are used for establishing basic engi-

neering criteria and terminology. Commonly used design practices,

such as rivet code and callout information, Weld Symbols, fabrica- |
tion details, etc., are typical of this application.

MQ - Quality Control Specifications

Quality Control Specifications will establish detailed quality con-
trol requirements, methods, and standards. They will be written to
specify quality requirements or quality information supplemental to
Engineering requirements and will be issued only if it is not feasi-
ble to establish quality requirements in other media, such as Engi-
neering specifications, purchase order codes, or divisional proce-
dures.

MS - Standard Shapes Drawings

A Standard Shapes Drawing describes the cross-sectional parameters
of a common design shape without regard to length. By noting the
standard shape number and length on the engineering drawing, a con-
figuration may be defined in detail without preparation of a separ-
ate detailed drawing.

V. PROCESS SPECIFICATIONS N
Definitions

General Process Specifications are divided into two types: MAOl
specifications for general use and MAO6 specifications that provide
a general process for a program (Apollo, Saturn S-II, etc.). These
specifications provide engineering and quality requirements appli-
cable to the process, as well as manufacturing methods essential to
the fabrication of a part.
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Specific Process Specifications (MAO2, MAO3, MAOL) provide require-
ments relative to installation, assembly, calibration, etc., of
specific parts and assemblies identified by part or assembly numbers.

Records and Forms Specifications (MAO5) provide indices of all S&ID
released process specifications, both active and inactive.

Mandatory Corporate Specification - A specification identified by
the letter "G" in place of the division identity letter and estab-
lished by Corporate Engineering Standards as mandatory for all divi-
sions.

Permissive Corporate Specification - A specification identified by a
division identity letter and established as a corporate document at
the request of two or more divisions.

Main Category Code:

Ol - General Processes

02 - Functional Test, Checkout and Acceptance Test, Operating Instruc-
tions

03 - Component Assembly or Installation

OL -~ Environmental Test

05 - Records and Forms

06 - Special Requirements by One Functional or Program Division

Subcategory Code:

01 - General Processes

Ol - Application of Mechanical Fasteners

02 - Forming (Metallic)

03 - Metal Removal

04 - Marking (Identification Methods)

05 - Fabrication of Rubber, Plastics, Fabrics

06 .- Adhesive Bonding, Sealing, Potting (Encapsulation)
07 - Joining

08 - Organic Finishing

09 - Inorganic Finishing

10 - Cleaning

11 - Heat Treatment

12 - Iubrication

13 - Electrical Bonding, Wiring, Insulating

14 - Casting and Compacting Procedures

15 - Quality Standards, Testing, and Special Processes
16 - Handling, Packaging, Preservation, Shipping and Storage
17 - Safety Procedures and Regulations

18 - Surface Conditioning of Metals

19 - Pyrotechnic, Hypergolic and Propellant Processes
20 - Assembly and Installation, General
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02 - Functional Test, Checkout and Acceptance Test, Operating
Instructions

01 - Systems and Combined Systems

02 - Armament

03 - Electrical

04 - Elcctromechanical "
05 - Electronic

06 - Fluid Mechanics

07 - Magnetics ,

02 - 08 - Mechanical
09 - Optics
10 - Propulsion
11 - Ventilation, Heating and Cooling
12 - Heat Transfer
14 - Electromechanical (Extension of Subcategory OL)
15 - Electronic (Extension of Subcategory 05)
20 - Propulsion (Extension of Subcategory 10)

03 - Component Assembly or Installation |

01 - (Reserved)

02 - Armament

03 - Electrical

O4 - Electromechanical

05 - Electronic

06 - Fluid Mechanics

07 - Magnetics

08 - Mechanical

09 - Optics

10 - Propulsion

11 - Ventilation, Heating and Cooling

12 - Heat Transfer

14 - Electromechanical (Extension of Subcategory O4)
15 - Electronic (Extension of Subcategory 05)
20 - Propulsion (Extension of Subcategory 10)

04 - Environmental Test

01 - Systems and Combined Systems

02 - Armament

03 - Electrical

04 - Electromechanical

05 - Electronic

06 - Fluid Mechanics

07 - Magnetics

08 - Mechanical

09 - Optics

10 - Propulsion

11 - Ventilation, Heating and Cooling

12 - Heat Transfer

14 - Electromechanical (Extension of Subcategory OL)
15 - Electronic (Extension of Subcategory 05)
20 - Propulsion (Extension of Subcategory 10)
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05 - Records and Forms

01 - General Specification Records
» 02 - Applicable Specifications to Airplane Models

03 - Applicable Specifications to Missile Models
, OL4 - Applicable Specifications to Rocket Engine Models
- 05 - Applicable Specifications to Electronic Models

06 - Indexes of Equipment Specifications

06 - General Processes, e.g., Apollo, Saturn, etc.

01 - Application of Mechanical Fasteners

02 - Forming (Metallic)

03 - Metal Removal

OL - Marking (Identification Methods)

05 - Fabrication of Rubber, Plastics, Fabrics

06 - Adhesive Bonding, Sealing, Potting (Encapsulation)
07 - Joining

08 - Organic Finishing

09 - Inorganic Finishing

10 - Cleaning

11 - Heat Treatment

12 - Lubrication

13 - Electrical Bonding, Wiring, Insulating

14 - Casting and Compacting Procedures

15 - Quality Standards, Testing, and Special Processes
16 - Handling, Packaging, Preservation, Shipping and Storage
17 - Safety Procedures and Regulations

18 - Surface Conditioning of Metals

19 - Pyrotechnic, Hypergolic and Propellant Processes
20 - Assembly and Installation, General

VI. MATERIAL SPECIFICATIONS

Types of Material Specifications

There are two types of Material Specifications, both of which are
applicable to manufacturing functions and are of primary concern to
production engineering departments:

A. Productive Material Specifications (MBOl) govern raw materials
- from which finished parts are manufactured or which become a
part of a deliverable item.

. B. Processing Material Specifications (MBO2) govern processing
materials which do not become a part of a contract end item,
but are required for use during fabrication of the item and are
called out for use in conjunction with process specifications.
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Numbering Systems

The numbering system for Material Specifications is the same as for

Process Specifications, except the letter "B" is used to identify the

Material Specification document. This numbering system shall be used X
on all new material specifications and existing material specifica-

tions as they are revised and reissued.

<
Material Specifications released at the Tulsa facility are idcntified
by use of number "8" as the first digit of the dash number, e.g.,
-8101, -8102, etc.
MAIN CATEGORY CODE: The main category codes for material specifica-
tions fall into two classifications:
01 Prcductive Material (formerly NA2)
02 Processing Material (formerly NA3)
SUBCATEGORY €ODE:
A. The Subcategory Codes for 01 (Productive Material) are:
10 Chemicals
Acids, Alcohols, Coolants, Gases, Liquid (Oxygen, Solutions,
Solvents, etc.
15 Non-Metals
Ceramics, Glass, Mica, Refractories, Graphite, etc.
20 Adhesives, Cements, Sealants, etc.
25 Enamels, Paints, Lacquers, Varnishes, Waxes, Coatings, etc.
30 Rubber (natural and synthetic), Resins, Plastics and Plastic
Laminates
35 Textiles, Felt, Fabrics, Fibers, (Including Thermal Insulation)
LO Lubricants (Oils, Greases, Solid Dry Films, etc.)
L5 Hydraulic Fluids (Petroleum-Base, Silicate-Esters, etc.)
L7 Propellants (Fuels, Oxidizers, etc.) .
50 Electrical Wire, Cable, and Insulation (Includes Sleeving,
Paper Insulation, etc.) s

60 Ferrous Metals
Carbon and Alloy Steels
Corrosion and Heat Resisting Iron-Base Alloys
Special Alloys (Tool, Spring, Valve)
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60

69
70

77
78

90

95

Ferrous Metals - Cont.

Electrical Materials (Pure Iron, Silicon-Iron, Nickel-Iron,
etc.)

Permanent Magnets

Note: Includes all forms, such as:
Plate, Sheet, Strip
Bar, Rod, Wire
Tubing
Forging, Extrusions
Castings
Powder Metals
Electrodes

Test Methods - General

Nonferrous Metals

Aluminum Alloys

Magnesium Alloys

Titanium Alloys

Nickel and Nickel-Base Alloys
Cobalt-Base Alloys

Copper Alloys

Zirconium Alloys

Beryllium, Tantalum, Molybdenum
Indium, Bismuth, Solium, Lead
Tungsten and High Density Materials
Anodes, Solders, Brazing Alloys
Electrodes, etc.

Note: 1Includes all forms, such as:
Plate, Sheet Strip
Bar, Rod, Wire

Tubing
Forgings, Extrusions
Castings
Powder Metals
Fissionable Materials
Thermoelectric Conversion Materials

(Reserved)

Identification Materials
(Includes Tapes, Decals, Nameplates, etc.)

Packaging Materials
(Includes Paper, Fiberboard, Wood, Cushioning, etc.)
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B.

The Subcategory Codes forp92 (Processing Material) are:

10

15

20

25.

30
40
50
60
70
80

95

Chemicals

Plating Salts, Fluxes, Etchants,
Alkali Solutions, Acids, Solvents,
Paint Removers, Thinners, Parting
Agents, etc.

Non-Metals
Ceramics, Glass, Mica, Refractories, Graphite, etc.

Sealants, Maskants
Wood Sealer, Plastic Sealant for Ceramics and
Castings, etc.

Protective Coatings
Vinyl Coating, Paints, Lacquers, etc.

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

(Reserved)

Identification Materials

Inks, Dyes, Tapes, Inspection Penetrants,
Rubber Stamps

Packaging Materials
Paper, Wood, Fiberboard, Cushioning, etc.
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STANDARDS BOOK: The Standards Book contains information on standard

parts such as bolts, nuts, rivets, clips, bushings, etc. Each part has
a detailed drawing which shows the complete information eoncerning the

part as to size, materials, specifications, and dimensions.

The book is divided into the following sections:

AN - Airforce - Navy

NAS - National Aircraft Standards
mD T - North American Aviation

AND - Airforce - Navy Design

MS - Military Standards

DESIGN HANDBOOK: This handbook prepared by the Design Producibility

group provides Engineering with a central source of fundamental

production information.

The book is issued in two volumes divided into 24 sections and may
also be used by Manufacturing and supporting departments for reference

information.

Sample sections are as follows:

Material Specifications Welding
Rivets Machining
Tubing Heat Treatment, etc.

DRAWING REQUIREMENTS MANUAL: Prepared by the procedures group of the

Engineering department, and used as a guide by the engineer to insure

standardization of drafting practices.

The DRM is essentially a source of design information but may be used

by the shop departments for reference purposes. 107



Sample sections are as follows:

Dimensioning and Tolerancing
Abbreviations and Symbols

Supplemental Engineering Documents
DIMENSIONING

Dimensions are indicated by the use of lines, symbols, numbers and
notes on drawings to define geometrical characteristics such as size,
form, and location. Each line surface or point shall be located by
one, and only one, set of dimensions which will not be duplicated in

other views except as reference dimensions.

Size, form, and location are specified by means of two fundamental
dimension systems, rectangular (or offset, or coordinate) and angular
dimensioning. Both systems may be used on the same drawing, but any

given surface or point must be located by only one system.

Rectangular dimensioning is the preferred method of indicating
distances, locations, and size by means of linear dimensions measured
parallel to reference lines or planes which are perpendicular to each

other.

\\——xxx DIA (REF)
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Angular dimensioning is the method of indicating the position of a
point, line, or surface by means of linear dimension and angle, other
than 90 degree angle implied by the horizontal and vertical center
lines. The angular method is useful for specifying the location of
several holes on a common arc where greater than nominal decimal
tolerances (per drawing Title block, or other) can be permitted, and

for the indication of simple bend angles on sheet metal parts.

\
/

50° 50°

1.30 DIA

A

60°

[
\

True-position dimensioning is the method of indicating distances,
locations, spaces, and positions of points first in their basic or
true position, then by specifying in note form the permissible

variation or tolerance from this true position.

This method allows maximum manufacturing tolerances, but eliminates
accumulation of tolerances since the hole-to-hole relationships are
controlled by variation from true position. It is adapted particularly

to many repeated patterns, such as holes, slots, bosses, tabs, etc.,

but is not confined to repeated patterns.




XXX £ XXX DIA

5 HOLES LOCATED
WITHIN XXX DIA OF
TRUE POSITION

/X.XXX DIA BASIC

XXX BASIC

- . XXX BASIC
1

. XXX BASIC
. XXX BASIC

XXX =], XX
BASIC BASIC
— XXX

BASIC

XXX DIA £ XXX

5 HOLES LOCATED
WITHIN ,XXX DIA OF
TRUE POSITION

/ X.XXX DIA BASIC

o

) - 30° BASIC (4 PLACES)

45° BASIC

Curved Surfaces: In dimensioning the spacing of holes and other fea-
tures of curved surfaces or contours, care should be taken to indicate
clearly the surfaces on which the dimensioned points are to be measured,
and whether the dimensions are rectangular, chordal or circumferential.
Circular or cylindrical parts, in general, are dimensioned from or

about center line.
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Dimension lines are used to show the extent of lengths, widths, thick-

nesses, etc., to which the dimensions apply. Suitable spacing is about
1/2 inch between a dimension line and the outline of the part, and

about 3/8 inch between parallel dimension lines.

Extension lines are used to denote locations, such as points or sur-
faces, between which the dimension applies. They are drawn perpendic-
ular to dimension lines and generally start about 1/16 inch from the
outline of the part and extend to about 1/8 inch beyond the outermost

dimension line.

Center lines are used to indicate points and axes of symmetry. They
may be extended to show relationships of symmetrical features and also
to serve as extension lines for deminsional purposes. A center line

never shall be used as a dimension line.

Two center lines shall be drawn at right angles to each other in views
showing a circular contour, and the short dashes should intersect at

the center of circles or circular features.
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Dimensions are always shown in inches unless otherwise noted. All di-

mensions are intended to be read from one direction.

When reading a blueprint, use the dimensions shown, do not scale the

drawing.
EXTENSION LINE
e 70 = / DIMENSION LINE
) 3-PLACE DEC DIM.
— -a(if;;XJ‘r//F
2-PLACE DEC DIM.
DIM. LINE
—_— .|2/ EXT LINE
: CENTER -———-L -
@‘._&HNE 32DIA 484005 DIA
LEADER TO t
CALLOUT 60°
PREFERRED ‘
(-]
12x45 B DRILL NO. 52(.0635)
PART OUTLINE

Preferable, dimensions shall be taken from visible outlines rather than

from hidden lines. Dimensions shall be placed between extension lines

wherever practical.

1)2

r—[.500 -—==

—

1.000 (REF)

—a= 500 1—-—

-W 00 f=a—

5
|
NN

NN\

— |

860 DIA T

&JJOODM

1.500 DIA

2.000 DA




Base Line Dimensioning: Accumulation of tolerances may be avoided by
using base line dimensioning, but in no case should non-critical sur-
faces or hole positions be held to closer tolerances than necessary

in order to apply base line dimensioning on the drawing. Base line
dimensioning implies that features (points, holes, edges, cutouts,etc.)
are located relative to a pair of common base lines which are normally

perpendicular to each other.

T -

.- .75"

a—— | 50 ——f

j————— 2.25 ——

fe—— 300 ———— !

375 ———

CORRECT

T ——

-, 75-1-. 758w, 7501w 750w, 750

- 3.75
INCORRECT

113




NOTES
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.
2
33
by c
D i 13/8
1 3 I ]
. Give the dimension for A < //%
. Give the dimension for B £ 2
. Give the dimension for C '5/%/
. . Give the dimension for D / i
5 3
. What is the overall length? Wk d
’ 7
. What is the overall width? &
. What is the overall thickness? / i b
. What is the dimension for E? e ’,//7/
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.750 DiA
/ 2 HOLES
3 1 .
N @ L=
3 «©
T [ 3
Q ’ — =t = — 3 »
g fl\
. +
} N/ !
-—J /.00 4.000 /
y A
8 J50R A
s [N T : T ‘
) [ [ I | 0
N ! [
¢ i) | ! !
6.00
AL PLATE L00x4.25 x6.25
_A'ATER/AL $IZE
TOLERANCE
DECIMALS END
Xx=1.03 PLATE
-XXX=X,0/0
ANSLES
1. What is the thickness of the end plate? /) 0
2. What is the length of the end plate? AR -~ = RV
3. What size are the holes? /S
4. Are the holes drilled through the plate? Yea
—
5. What size raw material is required? /IxT e X .
6. What kind of line is A? Gl
.
7. What kind of line is B? (L le
8. Give the dimensions for c _/ D -
9. What is the maximum acceptable length of the part? L.08
0. What is the minimum acceptable width of the slot? [ e




.75DIA /.00 DIA CBORE
: 4 HOLES / ‘ 4. PLACES

1.250R

view AA

IRON FORGING /.25 x6.25x6.25

RIAL
TOLERANCE

XX=2.03

DECIMALS CLAMP

XXx=%.0l0

*30’

ANGLES DI123456

What is the maximum acceptable distance between two adjacent holes? jf 03

What kind of view is view A-A (Top, R.H., L.H., etc.)?
What kind of material is specified?

What size of raw material is required?

How deep are the holes counterbored?

How deep is the round slot?

What is the minimum acceptable radius for the slot?
How thick is the clamp?

How is the round slot shown in the front view?

What is the smallest acceptable hole size?

What is the name of the part?

What is the number of the part?

/) ] ‘ ’
e ZV/

[ 23S XE.25 %L 28

/7
AL
Yice
, ,-7- ’Z/
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DRAWING CHANGE

CHANGE AUTHORIZATION: Changes originate from either an outstanding

Engineering Order, a properly approved Request for Drawing Change (RDC)

which may be reflected by the issuance of an EO or incorporated into
the drawing direct at the time of drawing revision. An RDC will be

initiated for an improved design that is sanctioned by a group leader.

An Engineering Order (EO) is the means by which engineering releases
drawings, process specifications, etc. It may also be used to obsolete
parts, stop work, authorize rework, incorporate a change or to make

a new part.

A Request for Drawing Change (RDC) is the means whereby a proposed
change or sketch of a change may be submitted to the engineering

group for approval and then incorporation into the drawing.
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ENGINEERING ORDER (EO)

The purpose of Engineering Orders is to release requirements and to

distribute drawings. They release process specifications and engineering

information. EO's also provide a fast means of making and authorizing

minor changes to a drawing that has been previously released.

NORTH AMERICAN AVIATION INC
SIACKE and INFURM 4TINS =3 TEM= DIV I 10N

ENGINEERING ORDER

MODE L

®

EFFECT ON

®

AUTHORITY ' €6 GO,MCR

©F

PART S MADE

eo TO USE
i sl
voreo[ |

M

SHEET _____

€D BY 8 DATE

®

® @

&)

svu | pocuwenT NnumBer | REv | | E3BE SUBVECT
® @

DE5- 3.7 @

DEPT/ GROUF

STREST

(D)

€2 COPES TO

2P

(D)

RES £ : _ ey —]
= = - SHEET
REASINS @
VS s 3TRIBUTE PRINTS A [=ATTATH £0 COPIES T2 ORAWINGS
\* -
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Changes which affect more than one drawing, up to a maximum of 8 drawings,
may be released on a single EO if the changes are related to the same
design revision or if an identical change is being made to more than

one drawing.

A copy of a Change-type EO will be attached to all prints of the affected
drawing except Part By Number release. This type of EO is known as an
"Outstanding Change" to the drawing number it is written against, and

not superseded or cancelled, must eventually be incorporated into the
drawing. The superseded EO is not an outstanding EO; but remains attached
until the superseding EO is incorporated. "Outstanding Change'" EO's are

EC's which indicate that the drawing is to be changed.

On single sheet drawings, all outstanding EO's shall be incorporated
when a maximum of ten EO's is reached. On multisheet drawings, all
outstanding EO's shall be incorporated when one of the following
conditions exist:

(1) Ten EO's against the first sheet.

(2) Five EO's against any subsequent Sheet.

(3) A total of twenty EO's against all sheets.
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EO FORM SPACES

COPIES TO: The columns headed "COPIES TO" shall be used to distribute
copies of the EO to others not normally named on the regular EO dist-
ribution list. The zip column shall include the mailing code number.
These spaces are also used by the Release Group to route copies to major

sub-contractors and other facilities.

PROJ ENGR

EO COPIES TO ZIP

EFFECT ON: The "EFFECT - ON" block is provided primarily to indicate
the appropriate "CHANGE POINTS", or the production point on which changes
or new drawings become effective. It is also used to indicate the pro-

duction point at which Stop Orders become effective.

%////%/////////////////////////
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PARTS MADE: The PARTS MADE block will be filled in on Change-type EO's
by placing an (X) or a symbol in the applicable square to indicate the
desired position of parts already completed to the currently released
drawings. Unless otherwise noted, the choice of a disposition shall be
based on the assumption that all of the total quantity of required parts

have already been completed.

MAY BE REWORKED will be indicated when Engineering approves

the use of parts or assemblies reworked as shown. This dis-
position will also be indicated when the nature of the change
is such that it is impossible to rework the parts to be exact
to the configuration shown, but by means of special instruc-
tions (shown on the EO, or on a separate EO, or on a Rework
Drawing) the parts may be made usable. This disposition gives
Manufacturing Scheduling the option to scrap existing parts

and make new parts in lieu of accomplishing the rework.

OK_TO USE will be indicated when all parts made to the cur-

rently effective design configuration can be used.

NOTED will be indicated when the disposition requires an

explanation in the body of the Engineering Order.

VGINEERING ORDER

AUTHORITY : es GO,MCR | PARTS MADE:

HEET

M

NOTED EO BY & DATE ZIP
gggg SUBJECT DEPT / GROUP EXT
.SUPV DATE
DFPT/eRAID
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EO BY: The "EO BY" block provides space for the EO

writer's name, phone extension, and group. The date on

which the EO is written shall be included in the space.

SUPV.: The "SUPV." block provides space for signature
by supervision of the person writing the EO as well as
the signatures of the supervision of the Engineering

Group responsible for the affected drawing.

CHECKED BY: The "CHECKED BY'" block provides space for
the signature of the checker in Document Verification
responsible for EO clarification. The date will be

entered upon completion of the checking function.

STRESS: "STRESS" check and signature by the Structures

Group prior to release may be required at the discretion

of the Group or by the Project Engineer by encircling the

word "Stress."

ey SHEET

«[]| M

)

EDD EO BY 8 DATE zP
DEPT / GROUP EXT
SUPV DATE
DEPT/ GROUP
CHK
STRESS
PROJ ENGR
EO COPIES TO zip
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