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Foreword

The British Standards Institution (BSI) is the UK's National Standards Body responsible
for preparing British Standards for product materials, systems and services. It presents
the UK's view on standards in Europe and at an international level. BSI ensures that the
interests of government, industry (including large and small businesses), professional

associations, academia, societal groups and consumers are represented.

This Guide is one of a series of publications prepared by BSI Education to support the
understanding and use of standards in secondary, further and higher education. Itis a

guide and should not be considered as a substitute for the full standard.

A full list of publications and online resources for teachers and students in schools and

colleges can be found on the BSI Education website http://Awww.bsieducation.org.
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Preface

Teachers may be familiar with the British Standard BS 308, which was the main refer-
ence guide for the production of technical drawings in a standard form, fromits incep-
tion in 1927 to the withdrawal of most of its parts in 2000.

BS 8888:2000 (now superseded by the 2002, 2004 and 2006 editions) was introduced
to transfer specification practices in use in the UK to the International Standards bases,
[which are published by the International Organization for Standardization (ISO)]. This
created a route map to the complex network of International Standards drafted to
meet the demanding requirements of today’s manufacturing technology and business

practices and also established a unifying identity for the whole package of standards.

Following these developments, the scope of BS 8888 has been broadened. It now
encompasses all other forms of technical product documents prepared as part of
product specifications, regardless of the medium in which they are produced.
BS 8888:2006 incorporates requirements and cross-references relating to electronic
document management, 3D modelling and linear and geometric dimensioning, and
tolerancing, in addition to the more traditional drawing indications and symbology:.
This expansion has been undertaken with the aim of creating an integrated system for

product specifications.

The question could be asked "Why produce drawings at all?’, especially in this age of
3D modelling and computer-aided manufacture. The answer is simple: ‘communica-
tion’. f a drawing does not communicate unambiguously it is virtually useless.
Communication by drawing is still a prime method of conveying design intent that can
be standardized internationally. Other methods, such as annotated 3D models, are
evolving but in most cases will result in some form of drawing even if only for record

purposes.

The primary driver for the development of BS 8888 has been the overarching require-
ment to provide a common language that will facilitate communication not only
across national borders in support of today’s global business model but also between
disciplines. It is essential that designers, production engineers and metrologists can
interact with precision and without ambiguity.

. Documents
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Scope

This Guide has been produced for teachers of Design and Technology at Key Stage 3
onwards and in Scotland is suitable for Graphic Communication and Product Design at
Intermediate 2, Higher and Advanced Higher. It will also be a valuable resource for
students studying Applied Engineering or Manufacturing at GCSE, GNVQ or Advanced
VCE level. They will find it an essential reference guide when converting their design

concepts into instructions for manufacturers.

It has been written to enable teachers and students to familiarize themselves with the
British Standard for Technical Product Specifications (TPS), BS 8888:2006.

The aim of this Guide is to introduce students to the benefits of universally accepted I1SO
technical drawing practices utilizing the general principles and indications of dimensions
and tolerances. It also introduces them to the benefits of using technical product docu-
mentation and specifications as specified in BS 8888:2006 when applied to current

Design and Technology learning outcomes.

The Guide also emphasizes the links that exist between the process of quality manage-
ment of products designed and manufactured in schools and colleges, and the process
of good industrial practice where the design process is considered inseparable from veri-
fication (quality management). By raising students’ awareness of these links, they will be

better prepared to participate in the rapidly changing technologies of today’s world.

Using this Guide

The layout of this Guide has been designed so that both student and teacher can access
the relevant standard with relative ease. Sections have been included on all the main
areas contained in current syllabi, such as orthographic layouts, dimensioning,
sectioning, assembled views, exploded views and parts lists. All examples are taken
from BS 8888:2006.

By ensuring that the presentation of their design concepts conforms to the current

technical specification standards, students will become aware of the importance of

- e
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Drawing practice

effective communication between designers, manufacturers and those engaged in the
final verification of manufactured output. By using the methods used in the ‘real’
world of industry and commerce they will, hopefully, find a greater relevance in the

design work that they undertake.

Itis important to recognize that although the contents of this Guide have been gath-
ered from the most recent versions of the referenced standards available at the time of
its publication, it is essential that students of design keep themselves up to date by
ensuring that they are always referring to the most recent version of any standard refer-
enced. Attention is drawn to one of the fundamental tenets of the TPS system, that the

TPS at its acceptance date is definitive.

The main implication of this is that the acceptance date implicitly restricts the interpre-

tation of the specification to those standards in force at the date of acceptance.

Attention is also drawn to the fact that whereas the implementation drawings have
been taken directly from the standard, the accompanying text has been simplified in
places to aid understanding. It therefore provides accurate information for students

but should not replace the definitive standard.

Where applicable, a commentary on the chapter has been included. Teacher’s notes

are also included for information.
A list of applicable standards has been included at the end of each chapter.

In line with ISO convention, all figures are shown in first angle projection unless anno-

tated with the third angle projection symbol.

Documents
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Specifying technical products;

1.1 What is meant by ‘technical product
specification’?

BS 8888:2006 defines a technical product document as a ‘'means of conveying all or
part of a design definition or specification of a product for manufacturing and verifica-
tion purposes’, i.e. drawings, lists and specifications. For this Guide, however, the defi-
nition of a technical product specification will be taken as 'a working drawing of the
proposed design of the whole product’. It is important that this definition is set in
context with other key sections of the Design and Technology student’s design port-

folio as considered in the following paragraphs.

1.2 Design brief

Before specifying a technical product, any requirements should be established together
with the function the product is expected to perform. Any restrictions, such as budget
constraints and the needs of the potential market, should also be considered in
defining these requirements. This information is then encapsulated in the design brief
statement. The statement should contain a clear description of the client’s require-
ments for the product and should provide the first source of reference when evaluating

the subsequent technical specification for the product.

1.3 Function

In the preparation of technical documents students should be aware that, as defined
above, a technical document in industry is used as a means of verifying a product's
fitness for purpose. It is therefore crucial that the purpose or function of the product is
defined clearly in the brief and in detail in the subsequent specification. It is the
designer’s responsibility to specify, in the technical documentation produced, the verifi-

cation criteria for the manufacturing requirements in the form of tolerances and other

... Documents

Document Sharing Hub
1

Full document details: PP 8888-1:2007 Single Copy - SET


http://www.avadocuments.com/doc/pp-8888-1-2007-single-copy-set
http://www.avadocuments.com/doc/pp-8888-1-2007-single-copy-set

Drawing practice

relevant specifications. These criteria can then be checked against the technical specifi-

cation {(whatever the final format) before manufacturing processes proceed.

1.4 Specifications

When a Design and Technology student produces a specification for a product, at least

the following criteria should be addressed:

® unambiguous presentation/specification of size and form;

® consideration of material;

® consideration of the capability required to manufacture;

® consideration (if applicable) of the capability to assemble and/or disassemble;

® consideration of end of life disposal.

If these criteria have been taken into account, they should be evident in any final tech-
nical specification, and students should be aware of the ways in which manufacturing

industry would present this specification using BS 8888:2006.

1.5 Intended users

Students should be aware that at the industrial level the end user may, or may not, be
the client for whom the product is being produced. However, at all stages of design
and manufacture, the needs of all users of the product need 1o be identified and met.
At the technical product documentation stage (whether this is a drawing or a
computer/physical model) this information should be expressed unambiguously, not

just providing the intention of the design.

BS 8888:2006 provides the unified standards through which all of this information can

be presented clearly.

1.6 Manufacturing considerations

Students are expected to show evidence of a consideration of manufacturing methods

and processes throughout their design portfolios, not just in the specification as

Documents

Document Sharing Hub
2
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1. Specifying technical products

mentioned above. Drawings produced in accordance with BS 8888:2006 will show, in
detail, dimensioning, tolerancing and surface texture information and, if applicable,
other manufacturing details such as surface finish, i.e. plating or painting, fabrication,
fastening and assembly. By using BS 8888:2006, students will not only familiarize
themselves with industrial practice, but in so doing will set down information that will
help them to make decisions about the capability to manufacture in quantity or job
(one-off) production, the appropriate method of manufacture or the system for

controlling production, etc.

The following chapters will set out those BS 8888:2006 standards that will be particu-

larly relevant to the Design and Technology student.

.. Documents
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Communicating product
design 5

2.1 Introduction

This chapter gives a brief overview of the basic requirements for the standard set-up of
a technical drawing. Students of Design and Technology will be required to demon-
strate a variety of graphic technigues when presenting initial ideas. However, it should
be noted that, for industrial purposes, working drawings (which in industry often form
an integral part of the contract between designer, manufacturer and client) should

follow current drawing standard requirements conforming to BS 8888:2006.

2.2 Sheet orientation

BS 8888:2006 states that drawing sheets and documents are to conform to either

landscape or portrait sheet orientation as shown in Figure 1.

Figure 1: Sheet orientation

Landscape Portrait

Documents

Document Sharing Hub
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Drawing practice

Students will be familiar with this terminology from work done with computers but
may be less familiar with the standardized drawing sheet sizes based on the ‘A’ series

shown in Figure 2.

Students will most commonly work on A4 or A3 but should be aware that in industry
the clarity of the information presented should be the key factor in choice of sheet size

and scale.

2.3 Title blocks

Title blocks should be at the bottom of the sheet and should extend to the lower right-
hand corner of the frame. Drawings should include the following information in the
title blocks:

name of legal owner;

¢ date of issue;

® projection symbol (can be positioned outside title block if required) (see Chapter 3);
® original scale;

e title;

® drawing number;

® sheet number;

® document type, i.e. detail or assembly;

® name of creator and approver.

2.4 Layout of drawings

The ISO "A’ series of drawing sheets shown in Figure 2 is normally used. The drawing
area and title block should be within a frame border. In general, material within the

frame border forms part of any contractual requirements.

Documents

Document Sharing Hub
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2. Communicating product design

Figure 2: Relationship of
the 'A’ sizes

| I Ad =210mm x 297 mm

| A3 = 297 mm x 420 mm
O A2 = 420mm X 594 mm
} Al = 594mm x 841 mm
AQ = 841 mm x 1189 mm

Note. The sides of all sheets
are in the ratio of 1:v2. AQ
is nominally one square
metre in area and forms the
basis of the series.

2.5 Borders and frames

Borders enclosed by the edges of the trimmed sheet and the frame limiting
the drawing space should be provided with all sizes. The border should be 20 mm
wide on the left edge, including the width of the frame. It can be used as a filing
margin. All other borders are 10 mm wide (see Figure 3; see Figure 4, for types of

drawing).

. Documents
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Drawing practice

Figure 3: Grid reference
system and referencing
marks 1 z

L

1 Trimming mark

2 Trimmed format
3 Grid reference 3

4 Frame of drawing space \ F : '/ // \\ ] 2 !

1 LN |
5 Drawing space \ / i

6 Untrimmed format

Dimensions in millimetres i o

Figure 4: Types of
drawing
1 =i
(b)
' —
(a)
(c)
(a—c) Detail (single part) drawings
Documents
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2. Communicating product design

Figure 4: Contd
\ b
T} =

-\®
4 | TAPERPIN 1
3 |PIN 1

1
[ 2 | PULLEY 1
1 | BRACKET 1
ITEM| DESCRIPTION [NO.OFF
(d) Assemnbly drawing

Teacher’s note: Design and Technology students should be aware that, forindus-
trial purposes, additional information and referencing is included in the technical

specification to make it easier to communicate the design information to the end

user. For example:

® centring marks may be placed at opposite sides of the drawing to facilitate
reproduction or microfilming; and
e a grid referencing system is used to divide the drawing space into fields in

order to permit the easy location of details, additions, revisions, etc.

2.6 Lines and line work

Students, as designers, should use line work of the appropriate type, thickness and
density on their working drawings. They should note that, in the production of tech-
nical drawings, the type and thickness of a drawn line conveys specific information to

the reader of the drawing. It is therefore essential to ensure that the correct lines
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(according to the standards) are used. If this is not done, the drawing will lack clarity.

This could result in the designer’s intentions not being understood by the user.

Student should be aware of the complexity that exists in many industrial drawings and
should therefore be able to select the appropriate line work for their needs from the full

range of line work provided in the standards as shown in Table 1.

The width, ‘d’, of all types of line should be one from the following series. The choice
depends on the type and size of drawing. This series is based on a common ratio 1:V2
(= 1:1,41) as follows:

0,173mm; 0,18 mm; 0,25 mm; 0,35 mm; 0,5mm; 0,7 mm; 1 mm; 1,4mm; 2 mm.

The widths of extra wide, wide and narrow lines are of the ratio 4:2:1. The line width

should be constant along the whole line,

The minimum spacing between parallel lines should be not less than 0,7 mm, unless
rules to the contrary are stated in other International Standards. In certain cases, when
computer-aided drawing techniques are used, the spacing of lines on the drawing

does not represent the actual spacing, e.g. for the representation of screw threads.

2.7 Types of line and their application

Types of line and their application are described in Table 1.

In dashed lines (type 02.1 and 02.2), the dashes should be of consistent length and
spacing, approximately to the proportion shown in Table 1. Dashed lines should start
and end with dashes in contact with the hidden or visible lines from which they origi-
nate, except when the hidden line continues a visible line, Dashed lines should also

meet with dashes at tangent points and corners.

All long-dashed dotted and long-dashed double dotted lines (types 04.1, 04.2
and 05.1) should start and finish with a long dash.

Where centre-lines define centre points they should cross one another at long dash

portions of the line.
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2. Communicating product design

Centre-lines should extend only a short distance beyond the feature or view to which
they apply. If required for dimensioning they should continue as extension lines.
Common centre-lines should not extend across the space between adjacent views.

Centre-lines should not stop at another line of the drawing. Where angles are formed

in chain lines, long dashes should meet or cross at corners.

Line Description

Application

01.1 Continuous narrow line

Continuous narrow
freehand line?

Continuous narrow
line with zigzags®®

1
2
3
A
5
6
7
8
9

.10
1

A2
A3
14
A5
.16
A7

18

19

Imaginary lines of intersection
Dimension lines

Extension lines

Leader lines and reference lines
Hatching

Qutlines of revolved sections in place
Short centre-lines

Root of screw threads

Origin and terminations of dimension
lines

Diagonals for the indication of flat
surfaces

Bending lines on blanks and processed
parts

Framing of details

Indication of repetitive details
Interpretation lines of tapered features
Location of laminations

Projection lines

Grid lines

Preferably manually represented
termination of partial or interrupted
views, cuts and sections, if the limit is
not a line of symmetry or a centre-line
Mechanically represented terminations
of partial or interrupted views, cuts and
sections, if the limit is not a line of
symmetry or a centre-line

Full document details: PP 8888-1:2007 Single Copy - SET
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Table 1: Contd .
Line

Description

Application

01.2

04.2

Continuous wide line

Dashed narrow line

Dashed wide line

Long-dashed dotted
narrow line

Long-dashed dotted
wide line

Long-dashed double-
dotted narrow line

s W o

O U N

DRV

el

Visible edges

Visible outlines

Crests of screw threads

Limit of length of full-depth thread
Main representations on diagrams,
maps, flowcharts

System lines (structural metal
engineering)

Parting lines of mould in views
Lines of cuts and sections arrows

Hidden edges
Hidden outlines

Indication of permissible areas of surface
treatment, e.g. heat treatment

Centre-lines

Lines of symmetry
Pitch circle of gears
Pitch circle of holes

Indication of lines or surfaces to which a
special requirement applies
Position of cutting planes

Outlines of adjacent parts

Extreme positions of movable parts
Centroidal lines

Initial outlines prior to forming
Parts situated at the front of the cutting
plane

Qutlines of alternative executions
Outlines of the finished part within
blanks

Framing of particular fields/areas
Projected tolerance zone

? Although two alternatives are available, it is recommended that in any one drawing only one
type of line is used.

®This type of line is situated for production of drawings by machines.

Documents
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2. Communicating product design

2.8 Coinciding lines

When two or more lines of different types coincide, the following order of priority

should be observed (see Figure 5):

o visible outlines and edges (continuous wide line, type 01.2.1 and 01.2.2);

e cutting planes (long-dashed dotted wide line, type 04.2.2);

® hidden outlines and edges (dashed narrow line, type 02.1.1 and 02.1.2);

® centre-lines and lines of symmetry (long-dashed dotted narrow line, type 04.1.2);
» centroidal lines (long-dashed double-dotted narrow line, type 05.1.3);

® projection lines (continuous narrow line, type 01.1.16).

Figures 5 and 6 show examples of the application of line types specified in BS ISO 128-24
as identified in BS 8888:2006.

Visible edge over hidden detail Figure 5: Priority of
{ rHidden detfail over centre-line coinciding lines

‘:::f:‘ @

T T
11 |
I |
I |
nel |
L
Visible edge over
cenfre-line
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01.1.2 04.11 02.1.2 04.2.2

01.1.3 5

7/

01.1.18 |
01.1.7

—1
—

e —
05.1.1 01.2.2 01.1.1 01.1.5 04.1.1 01.1.19

Figure 6: Application of the various types of line

2.9 Lettering and numerals

In any technical drawing the accuracy of the dimensioning is crucial to the communica-
tion of correct information to the end user. Clearly printed notes, labels, designation of
views and sections, etc. are also essential if information is to be interpreted accurately.
The clarity, style, spacing and size of lettering and numerals are important. Numerals
should be drawn clearly as they often have to be read on their own. All strokes should

be black and of uniform density.

2.10 Style

In general, vertical capital letters should be used. Some suggested examples of letters
and numerals are shown below. See Chapter 7 for BS 8888 default and non-preferred
styles.
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2. Communicating product design

ABCDEFGHIJKLMNOPQRSTUVWXYZ
1234567890

ABCDEFGHIJKLMNOPQRSTUVWXYZ
1234567890

The dimensions and notes should generally be 3,5 mm high. Titles and drawing
numbers are normally larger, typically 5 mm high. Where space is limited, i.e. on a

drawing list or parts/item list, a text height of 2,5 mm can be used.

2.11 Location of notes

General notes should be grouped together and not be spread across the drawing. They
should be positioned so that they can be read in the same direction as the information
in the title block.

Notes referring to a special part may be positioned near the relevant feature but should

not crowd the view,

Underlining is not recommended and LARGER CHARACTERS should be used to

bring attention to a note or caption requiring special attention.

2.12 Scales and scale bars

Students should be aware that every technical drawing will need to be drawn in
proportion, i.e. to a uniform scale. The scale should be stated in the fitle block as
a ratio, e.g. 'ORIGINAL SCALE 1:2'. The words 'half size’, “full size’, etc. should not

be used.
The BS 8888:2006 recommended scale for full sizeis 1:1.

Reduction scales (on drawings less than full size) are recommended as 1:2, 1:5, 1:10,
1:20, 1:50, 1:100, 1:200, 1:500 and 1:1000, 1:2000, 1:5000, 1:10000.

Enlargement scales (on drawings larger than full size) are recommended as 2:1, 5:1,
10:1, 20:1 and 50:1.
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Scales will be chosen according to the size of the object to be drawn. The key criteria

should be to clearly communicate all necessary information to the end user.

Asscale bar (or any metric reference graduation) should be figure-less, have a minimum
length of 100 mm and be graduated at 10 mm intervals: see Figure 7. It should be
placed symmetrically about a centring mark, near the frame and within the border of

the drawing. It should have a maximum width of 5 mm.

Figure 7: Scale bar

Relevant standards Title

BS EN ISO 128-20 Technical drawings — General principles of
presentation— Part 20 Basic conventions for
lines

BS EN ISO 128-21 Technical drawings— General principles of
presentation— Part 21: Preparation of lines by
CAD systems

BS ISO 128-22 Technical drawings— General principles of

presentation— Part 22: Basic conventions and

applications for leader lines and reference lines

BS ISO 128-23 Technical drawings— General principles of
presentation— Part 23: Lines on construction
drawings

BS ISO 128-24 Technical drawings— General principles of

presentation— Part 24: Lines on mechanical

engineering drawings

BS ISO 128-25 Technical drawings — General principles of
presentation— Part 25: Lines on shipbuilding
drawings

BS 1SO 129-1 Technical drawings — Indlication of dimensions

and tolerances— General principles
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2. Communicating product design

BS EN 1SO 3098-0

BS EN 1SO 3098-2:2000

BS EN ISO 3098-3:2000

BS EN 1SO 3098-4:2000

BS EN ISO 3098-5:1998

BS EN ISO 3098-6:2000

BS EN ISO 5455

BS EN 15O 5457

BS EN 1SO 7200

BS ISO 7573

BS I1SO 10209-1

Technical product documentation — Lettering —

Part 0: General requirements

Technical product documentation — Lettering —

Part 2: Latin alphabet, numerals and marks

Technical product documentation— Lettering —
Part 3: Greek alphabet

Technical product documentation — Lettering —
Part 4: Diacritical and particular marks for the
Latin alphabet

Technical product documentation— Lettering —
Part 5: CAD lettering of the Latin alphabet,

numerals and marks

Technical product documentation— Lettering —
Part 6: Cyrillic alphabet

Technical drawings — Scales

Technical product documentation — Sizes and

layout of drawing sheets

Technical product documentation— Data fields

in title blocks and document headers
Technical drawings— Item lists

Technical product documentation— Vocabulary—
Part 1: Terms relating to technical drawings:

general and types of drawings
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Projection methods

3.1 Introduction

In industry, a technical specification passed between the designer, manufacturer and
client consists of a variety of projection methods. In schools and colleges, students of
Design and Technology are also required to use a variety of graphic styles and, where

appropriate, projection methods to communicate their design ideas.

This chapter describes the principles of these methods as set out in the relevant stan-

dards and suggests the merits and disadvantages of the different systems.

3.2 General points

The increase in global telecommunications, as well as the evolution of methods of
computer-aided design (CAD) and draughting, have led to the full use of orthographic
projection methods and an increase in axonometric projections either to complement
the traditional orthographic views or to replace them altogether. There is now, more
than ever, a need to be clear about which methods and standards are being used. At all
times the general principle remains that of communicating the information to the end

user in as clear and unambiguous a way as possible,

3.3 Types of projection

3.3.1 General

BS 8888:2006 identifies three methods of projection, two of which are particularly

relevant to schools and colleges.
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1. Orthographic projection: this includes the two types of orthographic projection
currently in use: first angle orthographic projection and third angle orthographic
projection. Reference arrows are also used.

2. Axonometric projection: this includes the more commonly used methods of
pictorial presentation in technical drawings, such as oblique axonometry, isometric

axonometry and planometric axonometry.

Note. Both the above methods are orthogonal systems. This means that the

projectors are infinite and lie at right angles to the projection plane.

The third ‘central projection” method is primarily used for architectural drawing and

illustrating purposes.

3.3.2 Terminology
The following terms are useful when considering projections.

Geometric orientation: describing an object’s position in space using coordinate axes

and planes.

Coordinate axes: imaginary lines in space that intersect at right angles to each other at
the origin. The three coordinates are designated by the capital letters X, Y and Z as

shown in Figure 8.

Figure 8: Coordinate axes Y

Y3 =¥

Coordinate axis X

Origin

Coordinate planes: imaginary planes in space that intersect each other at right angles.
Each of the three coordinate planes is defined by the axes and includes the origin. They

are designated by the capital letters XY, YZ and XZ as shown in Figure 9.
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3. Projection methods

(Coord'nate plane YZ
I

i

Coordinate plane XY

3.3.3 Invariables (true lengths and shapes)

Lines and features of an object that are depicted in the projection as a true view are an
important feature of projection methods. The reader of a technical drawing that uses
orthogonal and/or axonometric methods of projection must take this into consider-
ation, especially when interpreting information directly from the drawing. Surfaces
and lines will only appear on the drawing as true shapes and lengths when they are

positioned at right angles to the projectors and parallel to the plane of projection.

3.4 Orthographic projection

3.4.1 Introduction

Some students of Design and Technology may not be required to understand all the
basic principles underpinning orthographic projection. However, teachers should have

a good working knowledge of these principles.

‘Orthographic representation in its various forms is the most widely used method of
representing technical objectsin all fields of technical drawing...and is thus considered
to be the accepted technical language’ (BS EN ISO 5456-2:1999).

Full document details: PP 8888-1:2007 Single Copy - SET
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Teacher’s note: for the purposes of this Guide, the main principles as described in
BS EN ISO 5456-2:1999 (as recommended in BS 8888:2006) are summarized.
Teachers can then decide on the appropriate level of detail required to introduce

the topic to students.

3.4.2 General principles of orthographic representation

Orthographic representation is obtained by means of parallel orthogonal (at right
angles) projections and results in flat, two-dimensional views systematically positioned
relative to each other. To show an object completely, the six views in the directions a, b,

¢, d, e and f may be necessary (see Figure 10 and Table 2).

Figure 10: Visual b
description of views #

Table 2: Description of

] Direction of observation
views
View in direction View from Designation of view
a the front A
b above B
e the left C
d the right D
e below E
f the rear F
Documents
Document Sharing Hub
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3. Projection methods

Care should be taken in choosing a principal view, as confusion and ambiguity may

arise out of the terms ‘front’, 'side” and ‘end’ used to describe the views.

The standards recommend that the principal view be called ‘the front view’. This is
taken to be the most informative view of the object to be represented. This is view ‘A’
according to the direction of viewing ‘a’ (see Table 2 and Figure 10). It should generally

show the object in the functioning, manufacturing or mounting position.

Teacher's note: this point should be used to emphasize the relationship between

the drawing and the end user.

The position of other views relative to the principal view in the drawing depends on the
projection method chosen, e.g. firstangle, third angle or reference arrows. In practice,
not all six views (A to F) are needed. When views (or cuts or sections) other than the

principal view are necessary, these shall be selected accordingly in order to:

¢ |imit the number of views, cuts and sections to the minimum necessary but suffi-
cient to fully represent the object without ambiguity; and

® avoid unnecessary repetition of detail.

3.4.3 Methods of orthographic representation

The descriptions for first and third angle orthographic projection are taken directly
from the standards and on first reading may appear overly technical. However, it
should be pointed out that the language used in the standards needs to be precise to
avoid the risk of ambiguity. Teachers may prefer to illustrate the principles described
by using a three-dimensional model (based on Figure 11) and will, for clarity, be likely
to restrict the views depicted to three. Interestingly, the difficulties of describing
visual information precisely underpin the need for the “visual language’ of technical

drawings.

3.4.4 First angle projection

Thefirstangle projection method is an orthographic representation in which the object
to be represented (Figure 10) appears between the observer and the coordinate planes

on which the object is orthogonally (at right angles to) projected (see Figure 11).
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The position of the various views relative to the principal (front) view ‘A’ are deter-
mined by rotating their projection planes around lines coinciding with, or parallel to,
the coordinate axes on the coordinate plane (drawing surface) on which the front view

‘A" is projected (see Figure 11).

A

-
-

B

|

<] 3

ik

e

Figure 11: First angle projection

Considering all five other views with reference to Figure 11, the views as shown in

Figure 12 are arranged as follows:
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3. Projection methods

View B: the view from above is placed underneath;
View C: the view from the left is placed on the right;
View D: the view from the right is placed on the left;

View E: the view from below is placed above;

ok by e

View F: the view from the rear is placed on the right or on the left, as convenient.

Figure 13 shows the symbol used to indicate a drawing is in first angle. It consists of

front and end views of a right truncated cone.

I— Figure 12: First angle
! projections

Figure 13: First angle
G projection symbol

3.4.5 Third angle projection

The third angle projection method is an orthographic representation in which the
object to be represented (Figure 10) as seen by the observer appears behind the coordi-
nate planes on which the object is orthogonally projected (see Figure 14). On each
projection plane, the object is represented as if seen orthogonally from an infinite

distance, with transparent projection planes.

The position of the various views relative to the principal (front) view ‘A’ are deter-
mined by rotating their projection planes around lines coinciding with, or parallel to,
the coordinate axes on the coordinate plane (drawing surface) on which the front view

‘A’ is projected (see Figure 14).
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Figure 14: Third angle Z
projection A

/
f_\\\

£

I
!

"‘\

Drawing surface

Teacher’s note: once again the precise text in the standards is given for purposes
of technical authenticity. Reference to models and simplified versions of Figure 14
may be useful for clarity for students.

Therefore, in Figure 15, with reference to view A (see Figure 14), the other views are as
follows:

View B: the view from above is placed above;
View C: the view from the left is placed on the left;
View D: the view from the right is placed on the right;

View E: the view from below is placed underneath;

I I A

View F: the view from the rear may be placed on the left or on the right, as
convenient.

Figure 16 shows the standard symbol for indicating third angle projection. It consists of
front and end views of a right truncated cone,
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3. Projection methods

B Figure 15: Third angle
projections

Figure 16: Third angle
g projection symbol

3.4.6 Reference arrows layout

The standards stipulate the following with reference to additional views that are notin
the strict pattern of first or third angle. These views are usually indicated with reference

arrows.

With the exception of the principal view, each view will be identified by a letter, in
accordance with Figure 10. A lower case letter indicates, in the principal view, the
direction of observation of the other views, which are identified by the corresponding

capital letter placed immediately above the view and on the left.

The identified views may be located irrespective of the principal view (see Figure 17).
Whatever the direction of observation, the capital letters identifying the views shall

always be positioned to be read from the normal direction of viewing of the drawing.

b Figure 17: Reference
A arrows layout
B E
L --I—d |
|
| S !
}.
D L F
a f ]
— —gl—

.. Documents

Document Sharirllg Hub
2

Full document details: PP 8888-1:2007 Single Copy - SET


http://www.avadocuments.com/doc/pp-8888-1-2007-single-copy-set
http://www.avadocuments.com/doc/pp-8888-1-2007-single-copy-set

Drawing practice

3.5 Axonometric projection

3.5.1 Methods of axonometric representation

BS EN ISO 5456-3, Technical drawings — Projection methods— Part 3: Axonometric
representations describes axonometric representations as ‘simple pictorial representa-
tions obtained by projecting the object to be represented from an infinitely distant
point (projection centre) onto a single projection plane (normally the drawing surface).
This kind of parallel projection gives an adequate approximation for distant views. The
resulting representation depends on the shape of the object and on the relative posi-

tions of the projection centre, the projection plane and the object itself.

Among the infinite possibilities of axonometric representation, only a few types are
recommended for technical drawings in all fields of technical activities (e.g. mechan-

ical, electrical, construction, etc.)’.

Traditionally, axonometric representations have not been commonly used in technical
drawings as orthographic representations were easier to produce and more commonly
used. However, with the increasing use of 3D CAD packages, this may not be the case
in the future.

Teacher’s note: the above description is quoted from the standard BS EN I1SO 5456-3
to clarify ‘axonometric’ in terms of it being the generic phrase for the following
types of recommended axonometry: isometric, dimetric and oblique (which
consists of cabinet, cavalier and planometric representation). This Guide considers

isometric and oblique representation.

The following general points concerning axonometric representation apply.

¢ Hidden detail is not normally shown on axonometric drawings.

® Hatching lines to indicate a cut or section are drawn at 45° to the axes and
contours of the cut section (see Figure 18).

e Hatching lines to indicate planes parallel to the coordinate planes are drawn

parallel to the projected coordinate axis, as shown in Figure 19,

Note. Hatching should only be used if there is ambiguity in the projection.
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3. Projection methods

e Dimensioning of axonometric representations is normally avoided. If it is applied

then the same rules are followed as for orthographic projections (see Figure 20d).

Note. With the increase in 3D CAD use, axonometric representations that are suit-
able for dimensioning are becoming easier to produce. See BS ISO 16792 (which

is due for publication in September 2007) for further information.

® The most informative view of the object to be represented is normally chosen as
the principal view (front view). This is view A (see Figure 14), generally showing the
object in the functioning or manufacturing or mounting position. The position of
other views relative to the principal view in the drawing depends on the projection
method chosen (first angle, third angle, reference arrdws). In practice, not all six
views (A to F) are needed. When views (or cuts or sections) other than the principal
view are necessary, these shall be selected in order to:
— limit the number of views, cuts and sections to the minimum necessary but

sufficient to fully represent the object without ambiguity; and

— avoid unnecessary repetition of detail.

Figure 18: Hatching

z' Figure 19: Hatching

Xl
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3.5.2 Isometric axonometry

BS EN ISO 5456-3 describes isometric axonometry as: ‘the orthogonal axonometry in

which the projection plane forms three equal angles with the three coordinate axes X,

Y and Z' (see Figure 20a).

The fact that this is an orthogonal projection as opposed to a convergent one, such as

perspective drawing, means that the representation is somewhat visually distorted.

The reader requiring a technical explanation as to why this is so should refer to

BS EN 1SO 5456-3.
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Figure 20: [sometric axonometry
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