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PP 7308 aims to introduce students of technical
drawing to the principles and conventions of BS 308.
This edition results from the 1984 revision of BS 308:
Part 1 and the 1985 revision of BS 308: Part 2. Previous
editions of PP 7308 were designated PD 7308.

PP 7308 is not intended to be a replacement for the
complete standard BS 308: Parts 1, 2 and 3, and any
parts omitted from that standard should not be
considered as less important to the engineering
profession than those included. Therefore, it is
expected that education establishments will also
have a complete edition of BS 308 available in
technical drawing classes.

BS 308: Part 3 deals with geometrical tolerancing.
No reference to this aspect of engineering drawing
practice is made in PP 7308 but its principles are
discussed in detail in PD 7304.

Although PP 7308 makes no direct reference fo
microfilming, drawings produced to its guidelines
should be capable of being satisfactorily
reproduced by microfilm processes, if necessary.

Duringthe 1984 and 1985 revisions of BS 308: Parts 1
and 2 particular attention was paid to developments
in computer aided machine draughting. It was
established that, in general, existing computerized
draughting machines are capable of complying with
the recommendations in those revisions. This would
also hold true for the recommendations in PP 7308.
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Military College of Science {Cranfield),
Shrivenham
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The titles of the standards publications referred o in
this document, together with those of related
publications, are listed on pages 43 and 44.
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First revision 1980
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UDC 741.05:62:003.63:377

© British Standards Institution 1986

Notes on the use of this document

1 Except for the drawings in appendix A, the
figures in this document are not intended to be
examples of fully dimensioned working
drawings. They have been selected solely to
illustrate the text to which each relates.

2 Linear dimensions shown in the figures are in
millimetres. Values of dimensions and
tolerances are typical examples only.

3 Examples of both FIRSTANGLE and THIRD ANGLE
methods of projection are given (see section 3).
Firstangle projection is normally used in British
Standards but in this publication some figures
are drawn in third angle projection. In these
cases the third angle projection symbol,
illustrated in figure 9, is shown with the figure.
The projection symbol has been omitted from
figures drawn in first angle projection.

4 Inthe figures, capital lefters are used for notes
that are intended to appear on the drawing,
and lower case lefters for explanatory notes
that are not intended fo appear on the drawing.

5  Size limitations of the figures mean that
arrowhead sizes may not conform fo the
recommendations in section 3.

No part of this publication may be photocopied or otherwise reproduced without the prior permission
in writing of BSI. It is nof included in any nationat licence scheme nor BSI's special scheme for

educational establishments which relates to British Standards.
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[image: image4.png]1 Layout of drawings

Drawing sheets

The ‘A series of drawing sheets shown in figure 1 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 contract

requirements. A4 =210 mm x 297 mm
A3 =297 mm x 420 mm
A2 =420 mm X 594 mm
Al =594 mm x 841 mm
AQ = 8471 mm x 1189 mm
The sides of all sheets

are inthe ratio 1: V2

AQ is nominally one
square metre in ared
and forms the basis of
the series

Figure 1. Relationship of the ‘A’ sizes

Title Block

The title block should be at the bottom of the sheet
and extending to the lower right-hand corner of the
frame.

Drawings should include the following basic
information in title blocks:

{(a) name;

(b) date;

(c) projection symbol (see section 5);
(d) original scale {see section 2);

(e) title;

(f) drawing number.

Types of drawings

There are different types of drawings, two of which
are shown in figure 2.

For further information on item referencing, shown
in figure 2(d), see section 8.

Drawing formats
Drawing sheets have two formats.
(a) Portrait: intended to be viewed with the
longest side of the sheet vertical, see figure
2(a).
(b) Landscape: intended to be viewed with the
longest side of the sheet horizontal, see
figure 2(b), (c) and (d).
2 Scales
General
Every drawing should be drawn in proportion, i.e. to
a uniform scale. The scale used should be stated on
the drawing as a ratio, e.g. ORIGINAL SCALE 1:2. The
words full size, half size, etc., should not be used.
Recommended scales
These are as follows:
Full size
1:1

On drawings smaller than full size {reduction
scales):

1:2 1:5 1:10
1:20 1:50 1:100
1:200 1:500 1:1000

On drawings larger than full size (enlargement
scales):

2:1 5: 10:1
20:1 50:1
Choice of scales

The scaleto be chosen for a drawing depends on the
size of the drawing sheet and the size of the objectto
be depicted. The scale should be large enough to
permit easy and clear interpretation of the
information. Details that are too small for clear
dimensioning in the main representation should be
shown in a separate view fo a larger scale. See
figure 13.
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(a)

Detail (single-part) drawings

L | TAPER PIN 1

3 |PIN 1

2 |PULLEY 1

1 |BRACKET 1
ITEM;| DESCRIPTION|NQ.OFF

(d) Assembly drawing

Figure 2. Types of drawings
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Presentation

All lines should be uniformly black, dense and bold.

Lines should be all in pencil or all in black ink.

Line thickness

Two thicknesses of line are recommended: thick and
thin. Thick lines should be twice as thick (wide) as
thin lines.

Types of line and their applications
See table 1 and figure 3.

Dashed lines (type E). The dashes should be of
consistent length and spacing, approximately to the
proportion ¢hown in table 1. Dashed lines should
start and end with dashes in contact with the hidden
or visible lines from which they originate, except
when the hidden line continues a visible line. Dashed
lines should also meet with dashes at tangent points
and corners.

® ® ©®

()

Chain lines (type F, G and H). All chain lines should
start and finish with a long dash, but note the length
of the thick dash at the ends of the cutting plane line
(type G) and at the changes of direction.

Where centre lines define centre points they should
cross one another at long dash portions of the line.

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
projection 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.

Figure 3. Applications of the various types of line
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Line Description Application
A : . :
Continuous  Visible outlines
thick and edges
B Continuous  Dimension,
thin Frojection and
eader lines,
hatching,
outlines of
revolved
sections, short
centre lines,
imaginary
intersections
C Continuous  Limits of partial
———~—~——___———— thinirregular or inferru(sbted
views an
D Continuous  sections, if the
——/\/——J\/— thin straight  limit is not an
with zigzags  axis
E Dashed thin Hidden outlines
————————————— and edges
F Chain thin Centre lines,
- lines of
symmetry,
?rciecfoges and
loci, pitch lines
and pitch circles
G --——-— Chain thin,  Cutting planes
r thick at ends
and changes
, of direction
_
H Chainthin ~ Qutlines and
e~ double edges of
dashed adjacent parts,
outlines an
edges of
alternative and
extreme
positions of

movable parts,
initial outlines
Erior’ro forming,
end lines on
developed
blanks or
patterns

Coinciding lines

When two or more lines of different type coincide
the following order of priority should be observed:

(a) visible outlines and edges

(type A);

(b) hidden outlines and edges

(type E);

(c) cutting planes (type G);

(d) centre lines, etc. (types F and B);

(e) outlines and edges of adjacent parts, etc.

(type H);

(f) projection lines (type B).

Figure 4 illustrates the more common priorities of
coinciding lines.

(visible edge over hidden detail

(hidden detail over centre line

i
!
!
|
|
|
|

!
4sible edge over
tentre line

Figure 4. Priority of coinciding lines
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(a) Leader line terminating in arrowhead

(b) Leader lines terminating in dots

Figure 5. Typical leader lines

R3—

Figure 6. Dimensions repeated to avoid long
leader lines

3x812 (Y)
X Y

/

I 3Ix®$12.5 (X)
o[ Py

T8

<

X

Figure 7. Letter symbols used to avoid long and
intersecting leader lines

Leader lines

Leader lines are used to show where dimensions or
notes apply. They are type B lines (see table 1) ending
in arrowheads or dots. Arrowheads always touch
and stop on a line; dots should be within the outline
of an object (see figure 5).

An arrowed leader line applied to an arc should be
in line with the arc centre.

When applied to a straight line an arrowed leader
line should be nearly normal to the line.

Long or intersecting leader lines should not be used
even if this means repeating dimensions or notes
(see figure 6) or using lefter symbols (see figure 7).

Leader lines should not pass through the intersection
of other lines.

Arrowheads

Arrowheads should be triangular, with the length
approximately three times the width, formed with
straight lines and symmeirically placed about the
dimension line, leader line or stem. Arrowheads

should be filled in.

Sizes. Arrowheads on dimension and leader lines
should be 3 mm to 5 mm long. Arrows showing
direction of viewing should have arrowheads 7 mm
to 10 mm long. The stem of such arrows should be
approximately the same length as the arrowhead,
but not less than this.
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General

Clarity, style, spacing and size are important.
Numerals especially should be drawn clearly as
they often have to be read on their own. All strokes
should be black and of uniform density.

Style

In general, capital letters should be used. Some

suggested examples of letters and numerals are
shown in figure 8.

ABCDEFGHIJKLMNOPQRST
UVWXYZ
1234567890

ABCDEFGHIJKLMNOP
QRSTUVWXYZ
1234567890

Figure 8. Examples of letters and numerals
Character height

The dimensions and notes should be not less than

3 mm tall. Titles and drawing numbers are normally
larger.

Direction of lettering

Notes and captions should be placed so that they
can be read in the same direction as the information
in the title block. For dimensions see section 11.

Location of notes

Notes of a general character should be grouped
together and not spread over the drawing.

Notes relating to specific details should appear near
the relevant feature, but not so near as to crowd the
view.

Underlining
Underlining of notes is not recommended. Larger

characters should be used to draw attention to a
note or caption.

5 Systems of projection
General

Either first or third angle projection may be used.
Mixed projections on one drawing are undesirable.
If, exceptionally, a view cannot be conveniently
shown in its correct projected position, the direction
of viewing should be clearly shown. An arrow and
view title may be used, similar to those in figure 12.

Projection symbols
The system of projection used on a drawing should

be indicated by the appropriate symbol given in
figure 9.

Projection Symbol
First angle 6 @
Third angle @ 6

11 d

30°

N AL
I

Recommended proportions

Figure 9. Symbols indicating method of projection




[image: image10.png]Examples of first and third angle projection are
shown in figures 10 and 11. It is rarely necessary to
show all six views.

Figure 10. Example of first angle projection

Figure 11. Example of third angle projection
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General

The presentation of the information should be clear
and as complete as necessary. When planning the
layout of a drawing, take care with the spacing of the
views to make sure that the drawing can be read
easily.

Number of views

Before beginning a drawing itis necessary to have a
clear mental picture of the views to be shown. The
number of views should be the minimum necessary
to ensure that there will be no misunderstanding.
Views should be chosen to need as few hidden lines
as possible.

Partial views

It is not always necessary to draw a full view.
Sometimes a partial view is adequate. An example is
shown projected from an inclined feature (see view
Ain figure 12).

It may be helpful to draw an enlarged partial view if
the general scale of a drawing is so small that a
particular feature cannot be shown clearly or
dimensioned adequately. The feature is framed with
atype Bline (seetable 1) and identified with a capital
letter. The feature is then drawn again to a stated
larger scale with its identification letter (see

figure 13).

The boundary which limits a partial view is drawn
with a type C or type D line (see table 1) depending
on the length of the boundary. See figure 3.

Simplified representation of symmetrical parts

It is not always necessary to draw symmetrical parts
in full. A fraction of the whole part may be drawn
instead (see figure 14). A line of symmetry is shown
by a type F line (see table 1). Two short parallel type
B lines (see table 1) are drawn at each end of and at
rightangles to the line of symmetry. The outline of the
part is extended slightly beyond the line of symmetry.

Figure 12. Partial view projected from an inclined
feature

o

DETAIL Z SCALE 5:1

Figure 13. Enlarged partial view

Figure 14. Symmetrical parts




[image: image12.png]This simplified representation may still be used for
parts which are not truly symmetrical by adding a
note identifying the asymmetrical features (see
figure 15).

THESE TwO HOLES ON
THIS SIDE ONLY

Figure 15. Symmetrical part with asymmetrical
features added

Interrupted views

To save space, only those portions of a large or long
object which are sufficient to define it need to be
shown, drawn close to each other (see figure 16).

The break lines may be shown conventionally for a
solid shaft (see figure 16(a)) and for a hollow shaft
(see figure 16(b)) using a type B line (see table 1).

Alternatively, any break line may be drawn using a
type C or type D line (see table 1) as illustrated in
figure 16(c), (d), and (e). The type D break line
continues for a short distance beyond the outline.

Type C and type D break lines may also be used on
sectional views.

10

JA

) (L

(a) Conventional break lines for solid shaft

L0

0 (

(b) Conventional break lines for hollow shaft

(c) General break lines (type C lines)

(e) Type D break |

ines

Figure 16. Interrupted views





[image: image13.png]Representation of repetitive features

Repeated illustrations of similar features and parts
may be avoided by drawing one and showing the
positions of the others by their centre lines (see
figure 17).

The number of repetitive features and any other
necessary information should be given by
dimensioning or by a note.

When a single feature, such as the notch and keyway
in figure 18, is to be positioned relative to one or
more repetitive features, those repetitive features
should be drawn in full to make the relationship
clear.

(b) Slots on linear pitch

Figure 17. Representation of repetitive features

&

N

Figure 18. Positioning repetitive features relative
to single features

7 Sections and sectional views
General

Sections and sectional views result when cutting
planes are passed through an object. Although the
terms are often used as if they were interchangeable,
they have distinct meanings as follows:

section: the outline of the object at the cutting plane
only. Visible outlines beyond the cutting plane in the
direction of viewing are not shown. Therefore a
section has no thickness.

sectional view: the outline of an object at the cutting
plane together with all visible outlines seen beyond
the cutting plane in the direction of viewing.

Arrangement

The rules for the arrangement of views (see sections
5 and 6) apply when drawing sections and sectional
views.

Cutiing planes

Cutting planes are shown by type G lines (see table
1). The direction of viewing is shown by arrows with
large heads (see section 3), the points of which touch
the cutting plane. A capital letter, placed close to the
stems of the arrows, labels the cutting plane. The
same letter is used in an identifying fitle, such as A-A,
which should be placed below the resulting section
or sectional view. If considered necessary the title
may be SECTION A-A, and this form is used for both a
section and a sectional view. (See figure 19.)

Where the position of a single cutting plane is
obvious it need not be shown and the resulting
section or sectional view is not given an identifying
title. See figures 45 and 67.

SECTION A-A

Figure 19. Indication of cutting planes

11
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General. In general, sections and sectional views
should be hatched but hatching is often omitted in
industry to save time and money. It is normal practice
to use hatching in British Standards so it has been
used throughout this publication. Hatching is drawn
with type B lines (see table 1), equally spaced at a
well defined angle, preferably at 45°,

Spacing between hatching lines. Hatching lines
should preferably be not less than 4 mm apart.
However, when hatching very small areas

this spacing should be reduced but never to less
than 1 mm,

Hatching separated areas. Separated sectioned
areas of a single component should be hatched in
the same direction and with the same spacing (see
figure 20(ay)).

Hatching assembled parts. Where different
sectioned parts meet on an assembly drawing, the
direction of the hatching should normally be
reversed and staggered (see figure 20(b)). In cases
where hatching on adjacent parts must be at the
same angle the lines should be staggered and may
be more closely spaced (see figure 20(c)).

Hatching large areas. The hatching of a large area
may be limited to that part of the area which touches
adjacent hatched parts, or the outline of the large
part (see figure 21).

Thin material in section. Thin material in section may
be filled in, in preference to showing the material
thickness out of scale and hatched. When adjacent
parts are thus shown a clear space of not less than
1 mm should be left between them (see figure 22).

- Z . .

(a) Hatching separated areas.

AN

ANY

(b) Hatching adjacent parts

DONSNNY

K

(c) Hatching adjacent parts af the same angle

Figure 20. Hotching separated areas and
adjacent parts

12

Figure 21. Hatching large areas

Figure 22. Section through thin material




[image: image15.png]Types of sectional views and sections

Sectional views in one plane. Examples of sectional
views in one plane are shown in figures 19 and 23.

Sectional views in more than one plane.

(a) Sectional views in two or more paraliel planes. A
sectional view in two parallel planes is shown in
figure 24 and one in three parallel planes in

figure 25.

(b) Sectional views in intersecting planes. Where a
sectional view is taken in two intersecting planes the
view, by convention, is drawn as if the two cutting
planes were one continuous plane. The part of the
view on the plane that is not normal to the sectional
view required, is shown moved or revolved into the
other plane (see figure 26).

The hatching on sectional views in more than one
plane follows the same principles as for sectional
views in one plane. The thick line portions of the
cutting plane show its changes of direction.

sl
kaSEiyy

Figure 23. Sectional view in one plane

Figure 24. Sectional view in two parallel planes
where the change in direction of the
cutting plane occurs on a centre line

<]
N

A-A

Figure 25. Sectional view in three parallel planes
where the changes in direction of the
Ic.:uﬂmg plane do not occur on a centre
ine

Figure 26. Sectional views in intersecting planes

13




[image: image16.png]Half sectional views. Symmetrical parts may be
drawn half in outside view and half in section (see
figure 27).

Local or part sectional views. A local sectional view,
shown in figure 28, may avoid the need for a
complete sectional view. The localized break is
shown with a type C line (see table 1).

Revolved sections. Cross sections may be revolved in
place (see figure 29). Type B lines (see table 1) are
used for their outlines.

Removed sections. Cross sections, instead of being
revolved in place, may be removed as shown in
figure 30.

When a removed section is symmetrical it may be
shown:

(a) in projection and conventionally identified as in
section AA;

(b) in any convenient place on the drawing and
conventionally identified as in section BB;

(c) near the main view and connected with it by its
line of symmetry through the cutting plane. The
line of symmetry is a type F line (see table 1). In
this case no section identification is needed.

When a removed section is not symmetrical one of

the methods described in (a) and (b) has to be used.

The outline of a removed section is atype Aline (see
table 1).

14

Y

=

Figure 27. Half sectional view

Figure 28. Local or part sectional view

Figure 29. Revolved sections

ORS

Figure 30. Removed sections

line of symmetry
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(a) In projection
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A-A B-B C-C D-D '
(b) Alternative arrangement ; Il-_' - _E@
Figure 31. Successive sections B}; }LB L/;F

i

o 3o e

C-C D-D

Successive sections. Successive removed sections of
apart are shown in figure 31. The sections should all
be viewed in the same direction whenever possible.
If, through lack of space, successive removed
sections cannot be shown in true projection, as in
figure 31(a), they may be arranged as in figure 31 (b).

Revolved and removed sections, because they have
no thickness, are sections and not sectional views.

Parts and features of parts not normally sectioned

When a sectional view is given where the cutting
plane passes longitudinally through fasteners, such
as bolts and nuts, and shafts, ribs, webs, spokes of
wheels, etc., it is the practice to show them in external
view (see figure 32).

A

=l

B-B

j I i
|
|
Figure 32. Conventions in longitudinal section

15
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General

ltem references are used on assembly drawings to
identify the items in the assembly. ltem references are
shown in an item list which gives such information as
the number required of each item and its part
number. The item list may appear on the assembly
drawing (see figure 2(d)) or separately.

Numerals are generally used for item references
(seefigure 33). The numerals should be at least twice
the height of characters used for dimensions and
notes and are generally encircled with a type B line
(see table 1).

Arrangement

ltem references should be arranged, preferably, in
columns and rows. They should be connected to the
items by leader lines ending in dots within the item
outlines. When this is not possible, arrowheads may
be used touching the outlines. The leader lines should
not be drawn at right angles to the outlines of the
items they refer to.

Similar items used more than once
These generally need only one item reference. The
number used is given by a small numeral placed to

the right and slightly below the item reference (see
figure 33, items 6 to 8).

Associated items

Only one leader should be used for item references
of associated items (see figure 33, items 6 to 8 and 9
to 12). The circles should either touch or be joined
with a short type B line (see table 1).

Assembly instructions

Any necessary assembly instruction may be added
to an item reference (see figure 33, item 4).

[, ) GREASE BEFORE ASSEMBLY

6L 7\8

Figure 33. ltem references

16
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General

Symbols and abbreviations are used on drawings to
save space and time whilst giving precise and clear
description. Only commonly used and understood
symbols and abbreviations should be used; a
selection is given below. Others should be avoided
and the intended meaning expressed in words.

Abbreviations are the same in the singular and
plural. Full stops are only used where the
abbreviation itself makes a word (e.g. NO. and FIG.).

Welding symbols

Where welds are to be shown by means of symbols,
reference should be made to BS 499: Part 2.

Commonly accepied symbols and abbreviations

Term Abbreviation or symbol
Across flats AF
Assembly ASSY
Centres CRS
Centreline

onaview ¢

in anote CL
Chamfered, chamfer

(inanote) CHAM
Cheese head CH HD
Countersunk CSK
Countersunk head CSK HD
Counterbore CBORE
Cylinder or cylindrical CyL
Diameter (in anote) DIA
Diameter (preceding

adimension) ?
Drawing DRG
Equally spaced EQUI SP
External EXT
Figure FIG.
Hexagon HEX
Hexagon head HEX HD
Hydraulic HYD
Insulated or insulation INSUL
Internal INT
Left hand LH
Long LG
Material MATL
Maximum MAX
Minimum MIN
Number NO.
Pattern number PATT NO.
Pitch circle diameter PCD
Radius (in anote) RAD
Radius (preceding a

dimension) R
Required REQD
Right hand RH
Round head RD HD
Screw (or screwed) SCR
Sheet SH
Sketch. SK
Specification SPEC

Spherical diameter
(only preceding a
dimension)

Spherical radius
(only preceding a
dimension)

Spotface

Square (in a note)

Square (precedinga
dimension)

Standard

Taper, on diameter
or width

Thread

Typical or typically
Undercut

Volume

Weight

S@

SR
SFACE
SQ

O*or B
STD

=

(orientated
to direction
of taper)
THD

TYP
UCuT
VOL
WT

* This symbol is recognized internationally

Further recognized abbreviations for particular
subjects are listed in other British Standards.

17
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Adjacent parts

If adjacent parts have to be shown, they should be

drawn with type H lines (see table 1). It is important
that the adjacent part should never hide the principal
part but may be hidden by the latter (see figure 34).

Imaginary intersections

These may be indicated with type B lines (see table 1)
not touching the outlines (see figure 35 and
figure 24).

Simplified representation of infersections

Intersection lines, e.g. between cylinders or cylinders
and prisms, may be approximated by arcs or straight
lines, where the projection of true lines of intersection
is unnecessary. A type A line (see table 1) is used.

Tz

Plane faces on cylindrical parts

Flat surfaces such as squares, tapered squares and
local flats (see figure 36) may be indicated by
crossed diagonal type B lines (see table 1).
Knurling

The type of knurling is indicated by showing only

part of the surface so treated (see figure 37) using
type B lines (see table 1).

f\_\/l
N

Figure 35. Imaginary intersection lines

A-A

Figure 36. Indication of flat features on a shaft

(b)

Figure 37. Examples of knurling

(a) Straight Diamond

18

Diagonal lines drawn at about 30° to centre line




[image: image21.png]Figure 38. Splines
Splines and serrations

In end view the teeth of all splines and serrations
may be shown in simplified form (see figures 38
and 39).

The conventions for splines in full view and section
shown in figure 38 apply also for serrations.

The dimensions of splines and serrations with any
other necessary information should be shown in a
note.

Figure 39. Serrations

19




[image: image22.png]Screw threads

For all normal purposes the conventional
representation of screw threads, as shown in
figures 40 and 41, is preferred whatever the screw
thread type. The type and dimensions of standard
screw threads are normally given in note form in
accordance with the relevant standard (see
figures 81 and 82). Views of special screw threads
may need to be directly dimensioned.

Thread run-outs. These are only shown where they
are functionally necessary. The method of indication
is shown on the stud in figure 41(a).

Assembled threaded parts. Externally threaded parts
are shown covering internally threaded parts on
sectional views and end views (see figure 41(a) and

(b))

thread run-out

(\
(a)
11 M
A\,
1 o L1
~ I
L LAY 74 2
N S
(b) =

Figure 41. Conventions for assembled screw
threads
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Figure 40. Conventions for screw threads

Bearings

A general convention for all types of rolling bearings
in section is shown in figure 42.

=
=

Figure 42. Convention for rolling bearing
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(c) Worm wheel

Figure 43. Conventional representation for gears

Gears

On both detail and assembly drawings, all types of
gears and chain wheels are conventionally
represented (except in axial section) as solid parts
without teeth. The pitch circle and pitch lines are
added to the conventional representation using type
Flines (see table 1).

Examples of this conventional representation are
shown in figures 43 to 46.

In an axial sectional view an unsectioned tooth is
shown in the plane of section at each side of the gear.
This convention applies to gears with even or odd
numbers of teeth and to any type of gear.

Teeth profile should be specified either by reference
to astandard or by a separate view of one tooth to a
suitable scale.

One or two teeth may be shown on the drawing itself:

(a) to define the ends of a toothed portion or rack
(see figure 44(a));

(b) to specify the position of the teeth relative to a
feature on the gear such as the keyway in the
bore (see figure 44(b)).

In these cases the root surface of the teeth may be
shown with atype B line (see table 1). Otherwise the
root surface is generally shown only in sectional
views (see figure 43(a}).

Zroof surface
(a) Ends of rack defined

root surface

(b) Teeth position specified relative to keyway

Figure 44. Examples of gears where one or two
teeth need to be shown
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Figure 46. Chain wheels
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[image: image25.png]When a pair of gears is drawn in mesh neither is
assumed to be hidden by the other in the portion in
mesh except:

(a) if one gear is located in front of the other and
thereby effectively conceals part of it (see the
left-hand view of figure 45(b));

(b) ifboth gears are drawn in axial section, in which
case one gear, chosen arbitrarily, is assumed to
be partly concealed by the other (see the right-
hand view of figure 45(b)).

In these two cases, hidden edges in the portion in
mesh are not normally shown (see figure 45(b)).

For a pair of bevel gears drawn in mesh, extend the
lines representing the pitch lines of the teeth to form
the pitch cones (see figure 45(b)).

Springs

Figure 47 illustrates by means of examples the
conventional representations for cylindrical helical
springs. In views and sections take care to show the
correct direction of the helix.

Description Representation

View

Section Simplified”

(a) Cylindrical helical compression
spring of wire of
circular cross section

(b) Cylindrical helical tension
spring of wire of
circular cross section

(c) Cylindrical helical torsion
spring of wire of
circular cross section

*If necessary, indicate ‘wound left- (or right-) hand.’
The springs shown are all wound right-hand.

If necessary, the cross section of the spring material may be indicated in words or by a symbol, see (a).

Figure 47. Conventions for representing cylindrical helical springs
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[image: image26.png]11 Principles of dimensioning

General

Each dimension necessary for the complete
definition of a finished product should be given on
the drawing and should appear once only. It should
not be necessary for a dimension to be calculated
from other dimensions or for the drawing to be
scaled.

There should be no more dimensions than are
necessary to define the product.

Dimensions for a particular feature should
preferably be placed on asingle view rather than on
several, and on that view which shows the relevant
feature most clearly.

Preferred sizes should be used wherever
practicable, particularly for holes, thread sizes,
bolts, studs, pins, etc., and for work where the sizes
and surface finish of standard stock would be
satisfactory (see particularly PD 6481).

Linear dimensions on drawings are normally in
millimetres (unit symbol ‘mm’). The unit symbol may
be omitted provided the drawing carries a statement
ofthe unit used. When other units are used, their unit
symbol should be shown with the value.

Dimensions should be expressed fo the least number
of significant figures, e.g. 35 not 35.0. See section 14
for the expression of toleranced dimensions.

The decimal marker is a point which should be bold,
given a full letter space and placed on the baseline.
It is recommended that where there are more than
four numerals to the left of the decimal marker, a full
space should divide each group of three numerals
counting from the position of the decimal marker,
e.g. 400 or 1000 but 12 500. Points and commas
should not be used to separate groups of numerals.
In many countries the comma is used as the decimal
marker.

Dimensions of less than unity should be preceded by
zero, e.g. 0.5.

Angular dimensions should be expressed in degrees
and minutes, e.g.

20°
22° 30

A full space should be left between the degree
symbol and the minute numeral.

When an angle is less than one degree it should be
preceded by 0°, e.g. 0° 30".
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Functional dimensioning

The functional dimensions are those that directly
affect the function of a product and should be shown
directly on the drawing. The dimensions labelled f in
figure 48 are functional.

For tolerances in functional dimensioning see

appendix B. See also PP 7309.
Projection lines and dimension lines

Projection lines and dimension lines should normally
be placed outside the outline of the view (see
figure 49). They are type B lines (see table 1).

Crossing of projection and dimension lines should
be avoided. Where crossing is unavoidable, neither
line is broken in general. Breaks are only used for
clarity and then only in the projection line. In this
context outlines are never broken.

Projection lines should start just clear of the outline
of the feature and should extend a little beyond the
dimension line, as shown in figure 49.

Where projection lines refer to points on surfaces or
to imaginary points of intersection, they should touch
or pass through the points, as shown in figure 50(a)
and (b). To gain clarity, the points may be
emphasized by a small dot, as in figure 50(b).

Projection lines should normally be drawn
perpendicular to the dimension required.

In certain circumstances, for example on tapers,
clarity is improved by drawing the projection lines
obliquely (see figure 51).

Centre lines, extensions of centre lines and
continuations of outlines should never be used as
dimension lines. They may, however, be used as
projection lines.
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Figure 48. Functional dimensioning
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Figure 50. Projection lines from points of
intersection

15° for clarity

Figure 51. Projection lines oblique to feature
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[image: image28.png]Examples of the recommended uses of dimension
lines are shown in figure 52.

Dimension lines should be drawn unbroken even if
the feature they refer to is shown interrupted (see
figure 53).

When symmetrical parts are drawn partially, the
portions of the dimension lines should extend a short
distance beyond the axis of symmetry and the second
terminations are omitted, as shown in figure 54. The
full value of the dimension is shown.

Terminations on dimension lines

Arrowheads and common origin circles, see
figure 49, are used as terminations on dimension
lines.

Arrangement of dimensions

Dimensions should be placed near the middle of,
and usually above and clear of, the dimension line
(see the 89 dimension in figure 49), and in such away
that they are not crossed or separated by any other
line of the drawing.

For easy reading, dimensions should be placed so
that they can be read from the bottom or from the
right-hand side of the drawing, as shown in

figures 55 and 56. Dimensions should preferably be
placed outside the zones shown hatched in figure 55.

Where there is limited space for dimensioning, the
dimension should be placed centrally or above, or in
line with, the extension of one of the dimension lines
(see figure 57).

In some countries a line is shown joining the points of
the arrowheads. This is not a recommended practice
in this country.

Larger dimensions should be placed outside smailler
dimensions as in figure 58.

Where it is necessary to indicate that a feature is not
drawn fc scale, it should have its dimension
underlined (see appendix A, drawing number 2).

-

|
S0

Figure 52. Examples of dimension lines
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Figure 53. Dimensioning interrupted features
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Figure 54. Dimension lines on partial view of a
symmetrical part
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Figure 55. Orientation of linear dimensions
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Figure 56. Orientation of angular dimensions
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Figure 57. Dimensioning small features
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Figure 58. Larger dimensions placed outside
smaller dimensions

Auxiliary dimensions

Where an overall dimension is shown, one of the
infermediate dimensions would be redundant and
therefore would not be shown, as in figure 58.
Exceptions may be made where redundant
dimensions would provide useful information; in
these cases they should be given as auxiliary
dimensions. Where all the intermediaie dimensions
are necessary, the overall length can be given as an
auxiliary dimension (see figure 59).

Further applications are shawn in figures 60 and 76.

Auxiliary dimensions should not be toleranced (see
section 14) and should be shown thus: (90), (50),
(100), etc., as in figures 59 and 60. Auxiliary
dimensions, though useful in manufacture, do not
govern acceptance of the product.

=

30

60

{S0)

Figure 59. Overall length added as an auxiliary
dimension

/r\

M

Figure 60. Application of auxiliary dimensions
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[image: image30.png]Dimensioning methods /\/

Parallel dimensioning. Parallel dimensioning consists
of a number of dimensions originating from a datum

feature (see figure 61). —J—J—————

Superimposed running dimensioning is simplified

parallel dimensioning and may be used where there

are space limitations. The common origin is

indicated as shown in figure 62. Dimensions may be
placed near the arrowhead and either: |

(a) above and clear of the dimension line, as in

figure 62(a); or
Figure 61. Parallel dimensioning

(b) inline with the corresponding projection line, as

in figure 62(b).
Chain dimensioning. Chains of dimensions (see /\/
figure 63) should be used only where the possible

accumulation of tolerances does not endanger the
function of the part. —J______[__—‘

Combined dimensioning. This method uses chain
dimensioning and parallel dimensioning on the 1
same drawing (see figure 64). > 150 ! 420 6L0

Dimensioning by coordinates. Superimposed running
dimensioning may be used in two directions at right (a)
angles, as in figure 5. The common origin can be

any suitable datum feature. /V

The dimensioning shown in figure 65 may be
simplified by using a table, as in figure 66. It may be

necessary fo identify groups of holes (or other
features) separately. I—I—

150 -
420 —
6L0

(b)

Figure 62. Superimposed running dimensioning

——

H T T

Figure 63. Chain dimensioning
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Figure 64. Combined dimensioning

Figure 66. Dimensioning by coordinates and a
table
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Figure 65. Dimensioning by coordinates





[image: image32.png]12 Methods of dimensioning common
features

Diameters

A dimension giving the diameter of a circle or
cylinder is shown by the symbol @ in front of the
numerals. The symbol should be as large as the
following numerals and the slanting line should be
about 30° clockwise from the vertical, in the direction
in which it is read (see figure 67). Part or incomplete
circles are dimensioned as radii (see below).

The dimensions of diameters should be placed on
the view that most clearly shows the information, for
example, on a longitudinal view in preference to an
end view which would show a number of concentric
circles (see figure 67).

Where a projection line and dimension line would
intersect, the dimensions may be applied to the
features by leader lines (see figure 68).

Examples of dimensioning circles are shown in
figure 69.

The diameter of a spherical surface should be
dimensioned as in figure 70.

—gé‘%/‘— —gg
\So/hkhm i

Figure 67. Dimensions of diameters placed on
best view for clarity

25

I F——220
® 35
| F=——830

I

} %55 A}

i 1

Figure 68. Dimensions applied to features by
leader lines

30

210

Note. Leader should
be in line with centre
of circle

Figure 69. Dimensioning circles

Sa20
(a) External (b) Internal

Figure 70. Dimensioning spherical diameters




[image: image33.png]Radii

Radii should be dimensioned by a dimension line
that passes through, or is in line with, the centre of the
arc. The dimension line should have one arrowhead
only, that which touches the arc. The symbol R is
placed in front of the dimension.

Radii of arcs which need their centres located should
be dimensioned as in figure 71(a). Radii of arcs
which need not have their centres located should be
dimensioned as shown in figure 71(b).

The radius of a spherical surface should be
dimensioned as in figure 72.

Where the size of a radius is defined by other
dimensions, it is indicated with a radius dimension
line and the symbol R without a value (see figure 73).

Size of holes

Typical methods of dimensioning holes are shown in
figure 74. Methods of production (e.g. drill, punch,
core, ream, etc.) are not specified except where they
are necessary to the function. The depth of drilled
holes, when given in note form, refers to the depth of
the cylindrical portion of the hole and not to the point
of the drill.

For international understanding the word ‘hole’ is
omitted from notes unless its use is considered

necessary.

' — | “R2

R8

(a) Dimensioning radii of arcs which need their
centres located

RS.5
R4

R 1600

(b) Dimensionin? radii of arcs which need not have
their centres located

Figure 71. Dimensioning radii of arcs

E R0 2
o~
] _ﬁ;’ g[ _ | )

Figure 72. Dimensioning spherical radii

Ty,
/

! R

Figure 73. Indicating radii by other dimensions

L HOLES 85
/_

? 9.5 x 18 DEEP

a
w
[
]
|

+0.
130

T

+0.02
$32 0

Figure 74. Dimensioning holes
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[image: image34.png]Positioning of holes and other features on circles
and arcs

The positioning of holes and other features should
be given by spacing them on circles as shown in
figure 75 or by giving them rectangular coordinates
or centre distances as in figure 76.

The choice of dimensioning method should be
influenced primarily by the design requirements
rather than by a method of manufacture.

Dimensioning of equally-spaced features
The dimensioning of equally-spaced features
may be simplified by using the methods shown in

figure 77. The value defining the number of spaces
precedes that defining the size of each space.

!"\7 8x 85
EQUI SP ON 40 PCD

(a) Holes equally spaced

(b) Holes unequally spaced

Figure 75. Dimensioning hole positions on a circle
by angular spacing
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Figure 76. Dimensioning hole positions by

coordinates
G000 0O
. 15 5x18=(90)

{a) Linear spacing

(b) Spacing on an arc

Figure 77. Dimensioning of equally - spaced
features
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Figure 78. Dimensioning countersinks, figures (a),
bg and }c); counterbores, figures (d),
e) and (f); and spotfaces, figures (g)
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Figure 79. Dimensioning 45° chamfers

Figure 80. Dimensioning chamfers at angles other
than 45°

Countersinks, counterbores and spotfaces

When dimensioning a countersink, counterbore
or spotface, the dimensions should be given as in
figure 78. Notes such as CBORE TO SUIT Mé CH HD
SCREW should not be used.

The term ‘spotiace’ implies that the depth is the
minimum necessary to provide a completely
machined surface of the specified diameter.

Chamfers

Chamfers at 45° should be dimensioned as shown in
figure 79 and not described by a note.

Chamfers at angles other than 45° are dimensioned
as shown in figure 80.

Bolts, screws, nuts and washers
These may be drawn to the dimensions specified in
BS 3692 or BS 4190 for ISO metric bolts, screws and

nuts, and to BS 4320 for washers. For recommended
drawing ratios see PD 7300.
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[image: image36.png]Screw threads

Designation of ISO metric screw threads

ISO metric screw threads should be designated in
accordance with BS 3643: Part 1. The complete
designation comprises a designation for the thread
system and size, and a designation for the thread
tolerance class.

Thread system and size. The letter M, standing for
ISO metric thread, is followed by the values of the
nominal diameter and pitch, both in millimetres, with
a multiplication sign between them, e.g. M8 X 1.

The absence of a value for the pitch, e.g. M8, means
that a coarse pitch is specified. (The coarse pitch for
an M8 thread is 1.25 mm.)

Thread tolerance class. For general use tolerance
class 6H is suitable for internal threads and tolerance
class ég for external threads. The thread tolerance
classis preceded by a hyphen, e.g. M10—6H or
MI0 x 1—6g.

Screw threads are dimensioned as in figures 81
and 82.

Length of thread (parallel threads). The length of full
thread (i.e. the distance to the point at which the root
ceasesto be fully formed) should be dimensioned as
in figures 81(b) and 82.

Where necessary, the length to the limit of the thread
run-out should be dimensioned as in figures 81(b)
and 82(c).

Undercuts. Where an undercut is necessary it should
be dimensioned as shown in BS 1936. See drawing 2

in appendix A where the dimensions on detail X are
those for an M20 thread.
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M36-6g

30 MIN

M20x2-6
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Figure 81. Dimensioning external screw threads

M12-7H
15 MIN M12x1.25-6H

FULL THREAD *“1
B
! wn

—

M6-6H
20 MIN FULL THREAD
(c) 28 MAX INCLUBING RUN-QUT

Figure 82. Dimensioning internal screw threads




[image: image37.png]Keyways

Methods of dimensioning keyways in hubs and
shafts are shown in figure 83(a), (b) and (c), and
Woodruff keyways in figure 83(d).

(c) Keyway at end of shaft for a BS rectangular key

[~—8

- i
- |

B-B |=—8

(d) Woodruff keyway (in a tapered shaft)

Figure 83. Dimensioning keyways

13 Tapered features
Dimensioning

Tapered features may be dimensioned by different
methods as in figures 84 and 85.

Taper symbol
The international symbol for taper.is = and its

direction shows that of the taper (see figure 85 and
section 9).

2 30

EINCLUDED ANGLE

2 L0
@ 35

65

@ L0
|
|

Figure 85. Taper symbol
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[image: image38.png]14 Toleranced dimensions
32.15

General | 31.80 |

All dimensions, except auxiliary dimensions (see

section 11), are subject to tolerances. Tolerances for

dimensions which affect functioning and Figure 86. Linear dimension toleranced by
interchangeability are particularly important, see specifying limits of size direcily
BS 4500 and PP 7309. Appropriate tolerances may

also be used to indicate where unusually wide

variations are permissible.

Application of tolerances
. e 30° 30° 90°£2°
Tolerances should be applied either to individual 30° 0"

dimensions, or by a general note giving uniform or

graded tolerances to classes of dimensions, for (a)

example, (b)

TOLERANCES UNLESS OTHERWISE STATED
LINEAR + 0.4 ANGULAR + 0° 30"

Tolerancing of individual linear dimensions 30.5° -0.1°

The method shown in figure 86 is recommended (c)

where it is required to tolerance an individual linear

dimension. This method specifies directly both limits

of size of the dimension. The folerance is the Figure 87. Tolerancing angular dimensions

difference between the limits of size.

The larger limit of size is placed above the smaller
and both are given to the same number of decimal
places.

Tolerancing of individual angular dimensions

The methods shown in figure 87 may be used to
tolerance individual angular dimensions.
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[image: image39.png]15 Machining and surface texture
indication (see also PD 7306)

Symbols indicating surface texture

The basic symbol is a tick the two legs of which are
inclined at approximately 60°to the line representing
the surface, as shown in figure 88(a).

If machining of the surface is required, a bar is
added to the basic symbol as shown in figure 88(b).

if removal of material is not permitted, a circle is
added to the basic symbol as shown in figure 88(c).

The line thickness used for the symbols should be the
same as that used for the dimensions on the drawing.

Application of symbols

Symbols should normally be shown once on each
surface, preferably on the same view as the size or
location dimensions of the surface.

Symbols may be applied to the outline representing
the surface, to a projection line, to a leader line, or to
an extension of a dimension line. In all cases the
symbol should be applied normal to the line.

Indications added to the symbols

Surface texture values (Rg roughness values, see BS
1134) in micrometres (u m) are added to the symbols
as in figure 89. When only one value is specified it
represents the maximum permissible value of
surface roughness.

When it is necessary to specify maximum and
minimum values of surface roughness, the maximum
limit is placed above the minimum limit (see

figure 89).

Where all the surfaces are to be machined a general
note may be used, as shown in figure 90, and a value
added if necessary.

VAR -4

(a)

(b) (c)

Figure 88. Surface texture symbols

@«

[ RN
£ O~

O ~F
q‘—'o'

Figure 89. Apg
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lication of surface texture symbols
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%L ove

Figure 90. Machining indicated by a general note
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[image: image42.png]Appendix B
Tolerances in functional dimensioning

A datum feature on a component is any surface,
edge or axis which has been chosen as the starting
point for a dimension (or dimensions).

Functional dimensions are dimensions that directly
affect the function of an assembly. Their datum is @
functional datum feature.

12.00
11.92

(a) Assembly drawing showing a given functional
requirement, namely the limits of height of top
face of item 1 above top face of item 3, with a
tolerance of 0.08.

18.00
17.97

!
! ,

(b) Detail of head of item 1 showing given limits of
size, with a tolerance of 0.03.

On a detail drawing all functional dimensions
should be shown directly from functional datum
features (see figure 91(a) and (c)). The choice of a
non-functional datum feature for such dimensions,
for example, a datum which may be convenient for
machining (see figure 91(d)) will lead to the use of
more dimensions and therefore finer tolerances to
achieve the same given functional requirement.

Non-functional dimensions may be chosen to suit
machining or inspection.

ne
mmé

.05
6.00

T A

Correct funchional datum surface

(c) ltem 2 dimensioned from functional datum
surface; one direct dimension with tolerance
0.05 needed to satisfy condition shown in (a). A
nominal flange thickness of 5 has been assumed.
This value is non-functional and can have any
large tolerance.

Incorrect non-funchional

= g datum surface '3 8
un dé pan :Z£

e

(d) ltem 2 dimensioned from non-functional datum.
Tolerances have had to be reduced; two
dimensions with tolerances of, say, 0.02 for flange
and 0.03 are now needed to satisty condition
shown in {a).

Tolerances 0.02 + 0.03 equal tolerance of 0.05 on
functional dimension in (g

Note. The sum of the tolerances on the functional
dimensions (0.03 on the head and 0.05 on item 2)
equals the tolerance on the functional requirement

(0.08).

Figure 91. Effect of changing datum surfaces from those determined by functional requirements
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[image: image43.png]Alphabetical index

Abbreviations — see Symbols and
abbreviations

Adjacent parts

Angles, dimensions of

Arcs, radii of

Arrangement of dimensions

Arrowheads

Assembled threaded parts

Assembly drawing

Auxiliary dimensions

Balloon references — see ltem references
Bearings, conventional representation of
Bolts, screws, nuts and washers

Centre lines
defining centre points
starting and ending
Chain dimensioning
Chainlines
Chamfers
Character height
dimensions and notes
item references
Circles, dimensioning of
Coinciding lines, priority of
Combined dimensioning
Conventional representations
Counterbores, dimensioning of
Countersinks, dimensioning of
Cross-hatching — see Hatching
Cutting planes
cutting plane lines
identification

Dashed lines
length and spacing
starting and ending
Datum features
Decimal marker
Dimension lines
terminations
Dimensioning
by coordinates
chamfers
circles
counterbores
countersinks
diameters
equally-spaced features
functional
holes
positional requirements
sizes
keyways
limited spaces
methods
principles
radii
spherical diameters
spherical radii
spotfaces
tapered-features
threads
undercuts

Dimensions
angular
arrangement of
auxiliary
linear
out of scale
toleranced
underlined
Direction of leftering
Drawing formats
landscape
portrait
Drawing sheets
Drawings
layout

types
typical examples

Equally-spaced features, simplified
dimensioning of

Figures — see Lettering and numerals
First angle projection
Functional dimensioning

Gears, conventional representation of

Half sectional view

Hatching

Hidden outlines and edges

Holes
dimensioning positions of
dimensioning sizes of
repetitive, representation of
threaded, dimensioning of

Interrupted views

conventional representation of

dimension lines for
Intersections

imaginary

simplified representation of
ltem references

Keyways, dimensioning of
Knurling, conventional representation of

Layout of drawings

Leader lines

Lettering and numerals

Limits of size

Limits of partial views (break lines)
Lines and linework

Line thickness

Local sectional view

Location of notes

Machining and surface texture indication

Numerals — see Lettering and numerals
Nuts

Original scale
Parallel dimensioning

Part sectional view — see Local sectional
view
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[image: image44.png]Partial views

Parts and features not normally sectioned
Plane faces on cylindrical parts
Preferred sizes

Projection lines

Projection symbol

Projection, systems of

Radii
dimensioning
size defined by other dimensions
spherical

Redundant dimensions — see Auxiliary
dimensions

Removed sections

Repetitive features, representation of

Revolved sections

Ribs, etc., sectioning of

Run-outs, thread

Scales
choice of
original
recommended
Screws
Screw threads
conventional representation of
designation of
dimensioning length of thread
run-outs
Section lining — see Hatching
Sections and sectional views
in more than one plane
in one plane
section
sectional view
types of
Serrations, conventional representation of
Sizes of drawing sheets
Splines, conventional representation of
Spotfaces, dimensioning of
Springs, conventional representation of
Successive sections
Superimposed running dimensioning
Surface texture indication
Symbols and abbreviations
Symbol for
diameter
machining and surface texture
indication
projection system
square
taper
welding
Symmetrical parts, simplified
representation of

Taper symbol

Tapered features
dimensioning

Terminations of dimension lines

Thin material in section

Third angle projection

Threaded holes (tapped holes)
conventional representation of
dimensioning of

Thread system and size
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Thread tolerance class
Title block
Toleranced dimensions
Tolerances
application of
functional dimensioning
individual angular dimensions
individual linear dimensions
Types of drawings
assembly
detail (single-part)
Types of line

Undercuts

Underlining

Units used in dimensioning
angular dimensions
linear dimensions

Views
number of
partial
interrupted

Washers
Welding symbols
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BS 308 Engineering drawing practice

Part 1 General principles

Part 2 Dimensioning and tolerancing
of size

Part 3 Geometrical tolerancing

BS 499 Welding terms and symbols

Part 2 Specification for symbols for
welding

Provides a scheme for most types of
weld covering elementary and
supplementary symbols, position
relative to reference line, basic
dimensions and complementary
indications. Gives numerous
examples of the use of the scheme.
Part 2C Chart of British Standard
welding symbols

Type, position and method of
representing welding symbols, with
examples of their use.

Method for the assessment of surface
texture

Part 1 Method and instrumentation
Part 2 General information and
guidance

BS 1134

Undercuts and runouts for screw
threads
Part 2 1ISO metric screw threads

BS 1936

ISO metric screw threads

Part 1 Principles and basic data
Details of the ISO basic thread profile
and data fordiameters from 1 mmto
300 mm for use with screws, bolts,
nuts and other common fasteners.
Part 2 Specification for selected limits
of size

Fundamental deviations, tolerances,
limits of size, and designations for
screw threads. Suitable for most
general purpose applications.

BS 3643

BS 3692 ISO metric precision hexagon bolts,
screws and nuts

General dimensions and tolerances
of bolts, screws and nuts with 1ISO
metric threads to BS 3643 in

diameters 1.6 mm to 68 mm.

ISO metric black hexagon bols,
screws and nuts

General dimensions and tolerances
of bolts, screws and nuts with ISO
metric threads to BS 3643 in
diameters 5 mm t0'68 mm.

BS 4190

BS 4320

BS 4500

BS 4500A

BS 45008

PD 6481

PD 6481C

PD 7300

PD 7304

PD 7306
PP 7309

Metal washers for general
engineering purposes

Relates to bright metal and black
metal washers for use with ISO metric
bolts, screws and nuts.

ISO limits and fits

Part 1 General, tolerances and
deviations

Part 3Working limits on untoleranced
dimensions

Data sheet: Selected ISO fits — hole
basis

Data sheet: Selected I1SQO fits — shaft

basis

Recommendations for the use of
preferred numbers and preferred
sizes

Internationally accepted Renard
series of preferred numbers and a
series of rounded-off preferred sizes
(1 mm to 1000 mm) together with
recommendations for the application
of either series.

Preferred numbers and preferred
sizes

Awall chart displaying Renard series
in diagrammatic form.

Nuts and bolts: recommended
drawing ratios for schools and
colleges

Introduction to geometrical
tolerancing

Introduction to surface texture

An introduction to the tolerancing of
functional length dimensions
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Graphical conventions

BS 1192

BS 1553

BS 2917

BS 3939

BS 5070

BS 5536

PD 6479

PP 7303

PP 7307

PP 7314
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Construction drawing practice
Part T General principles

Graphical symbols for general
engineering

Part 1 Graphical symbols for piping
systems and plant

Specification for graphical symbols
used on diagrams for fluid power
systems and components

Graphical symbols for electrical
power, telecommunications and
electronics diagrams

Drawing practice for engineering
diagrams

Specification for preparation of
technical drawings and diagrams for
microfilming

Recommendations for symbols and
other graphic conventions for
building production drawings

Electrical and electronic graphical
symbols for schools and colleges

Graphical symbols for use in schools
and colleges

Projection systems compared

Awall chartillustrating orthographic,
axonometric, oblique and
perspective projections.

Miscellaneous

BS 21

BS 949

BS 1347

BS 1574

BS 1916

BS 2059

BS 2779

BS 2856

BS 3429
BS 3550
BS 4235
BS 5100

BS 5686

BS 6186

PD 7305

Pipe threads for tubes and fittings
where pressure-tight joints are made
on the threads

Screwing taps

Part 1 Taps for ISO metric threads
Part 3 Taps for pipe threads

(G series, Rp series and R¢ series)

Architects’, engineers’ and surveyors’
scales
Part 3 Metric scales

Split cotter pins — metric and inch
series

Limits and fits for engineering

Part 2 Guide to the selection of fits in
BS 1916: Part 1 (Numerical values in
Part 2 are given in inches only.)

Straight-sided splines and serrations
(inch dimensions)

Pipe threads where pressure-tight
joints are not made on the threads

Precise conversion of inch and metric
sizes on engineering drawings

Sizes of drawing sheets
Involute splines (inch dimensions)
Metric keys and keyways

Guide to the principles of
geometrical tolerancing

Straight-sided splines for cylindrical
shafts: metric nominal dimensions

Involute splines: metric module
Part T Dimensions and tolerances

Exercises in geometrical tolerancing
for students

Manual of British Standards in Engineering Drawing
and Design. Published by Hutchinson. Only

available from

bookshops, not BSI.
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