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"Foreword . ’

. The revision of this British Staﬁdard has been prepared under the authority of the Mechanical Engineering
~ Industry Standards Committee; principally to bring the standard into line with published Recommendations

of the International Organization for Standardization (ISO) on engineering drawing practice andin patticular
to introduce as the standard conventlon the system of geometrical tolerance symbols specified in ISO/R 1101 o
and related 1SO Recommendations*, These: symbols were shown in Appendix A and Appendix B to the
previous edition of this standard. There has‘also been liaison between the USA, Canada and the UK in
order to minimize dwergences between the national standards and to eliminate areas of mlsunderstandmg,

_For convenience in use, this British Standard is published in three parts as follows: . o 7 ‘ o
(1) Part 1, * General pnnclples corresponds to the early sections of prévious editions of BS 308 and is s

concerned w1th layout, scales, types of lines, method of prOJectlon lettenng, sections and the conventtonal .

. ¥ Technical drawings—tolerances’ of form and of:position’, Part I, ISO/R 1101 ! Gencrahtlcs, symbols, indications on
_ drawings *, Part-1I, ]SOIDI‘% 2692 Maxlmum rnater:al pnncjple Pnrt Ill ISO]R 1660 D:mcns:onmg and tolerancmg of -
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: representatlon of common features. It is in conformrty w1th ISO/R 128 Engrneermg drawrngs, principles
‘of presentation ’.

The previous edition. of tlus British Standard included, in Supplement No. 1; separate recommendations

 for the preparation of drawmgs suitable for microfilming. In this publication, no separate provision is made
for such drawings. The text is so arr anged that drawings prepared in aocordance with thls standard will be

suitable for mlcroﬁlmmg

{2) This Part 2, * Drmensronmg and tolerancmg of size’, concerns not only the methods of mdreatmg.

dimensions and tolerances of size on drawings in accordance with ISO/R 129 * Engineering drawings,

dimensioning * and ISO/R 406 ¢ Inscription of lincar and angular tolerances ’ but also includes guidance on

the dimensioning and tolerancing of tapers in accordance with concurrent ISO discustions. Also included

in this Part is guidance on machining and surface texture symbols in accordance with ISO/R 1302 ¢ The

indication of surface texture on drawmgs "
(3) Part 3 * Geometrical tolerancing ’, is concerned with the system used for the control of various types

of geometrical form and positional error both for single and for related features. It describes the appropriate

symbols and is in conformity with ISO/R 1101 and related ISO Recommendations* but includes a more
complete explanation. Drawings of practical engineering components are included in appendices to illustrate
the text. o

The principles of geometrical tolerancmg contained in Part 3 are unchanged from those in previous
editions of the standard; the introduction of the 1SO symbols is to enable the tolerances to be set out in a
more succinct form and to overcome the language barrier.

With each of the last'two editions of this standard an abndged edxtlon was pubhshed but, wrth the
publication of the standard in Parts, an abridged edition is not oons:dered to be necessary and has been

" discontinued.

The revrsron was undertaken at a time when the United Kingdom was changmg to the metric system.
The revnsron was not necessary on this account, for the principles of engineering drawing are the same

whlchever system of units is used and BS 308 : 1964 included the necessary recommendations on dimension-
“ing and scales for a drawing to be made using metric units. However, the opportunity has been taken to
.-use metric units in place of imperial units in the examples. Once apain, no change in principle is implied,

and brief information relevant to the imperial system of units has been retained in Appendix A to this Part 2,

It will be noted that this standard recommends the use of the full point as the decimal sign in connection
with metric units. The amendment to delete the comma in favour of the point was made in July 1970 in
order to present a unified system within the United Kingdom. It is known, however, that a number of trade
assocratnons ‘and individual compames have chosen to retain the use of the decimal comma for drawings
in the metric system, both a as a means of indication of the system of measurement used and also to be i in
agreement with general practlce in Europe

Notes on the use of this Part of the standard

(1) The ﬁgures used in the text of this standard are complete only in so far as is necessary to illustrate "
the point under consideration and they are not intended to be fully drmensroned working drawmgs “The

linear dimensions shown in the figures are in millimetres:

(2) Similarly, numerical values of dimensions and tolerances given throughout are typrcal only and are 3

not quoted as recommended practices.
(3) In the illustrations to this standard, the conveation is adopted of usmg capital letters for notes that
are intended to appear on the drawing, and lower case letters for explanatory notes that are not intended

. to appear on thé drawing. ‘

(4) This standard recognizes both FIRST ANGLE and THIRD ANGLE methods of projection (see Section 6 of
Part 1) and examples of both- methods ‘are included.

" (5) The clauses on dlmen.sromng and tolerancing relate mainly to drawmgs which define products in their
completely finished state as’ required. by the designer. Such drawings do not necessarily define the manu-

facturing methods by which the desrgn requirements are met. Many of the principles'and practices, however,
can be apphed to process drawings which may define products in a partly finished state.

(6) 1t is strongly recommended that when'a drawing has been prepared in accordance with this Bntrsh

-Standard, and particularly when geometncal tolerances are specified (see Part 3), the drawmg should carry

a promment note to this eff'ect sueh as For explanatlon of dimensions, notes, etc., se¢ BS 308°,

.}‘; "‘Techmcal drawmg"»-—toleranoa of l‘orm and of’ position *, Part I, ISOIR 1101, Generahtm. symbols, mdloatrons on .
"-‘drawmgs Part 11, ISO/DIS 2692, ' Maximum material pnnerple ‘Part IIT, ISO)'R 1660 Duncnsromng and rolcrancmg of .

proﬁle. Part lV ISOIR 1661 ¢ Pracucal examples of md:euuon on drawmgs
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Engmeermg drawmg

practice | .,
Part2. Dimensicning and tolerancing of size ’ S

1. Genefral |

1.1 Scope

. This Part of thJs British Standard sets out the pnnmples of dlmensmmng and the methods of applylng

tolerances of size on engmeenng drawings.
Recommendations are also given on the methods of dimensioning common features and on the specifica-
tion of the requirements for machining and surface texture.

NOTE. The titles of the British Standards referred to in this standard are listed on the inside back cover.

2.. Principles of dimensioning

2.1 “General principles

2.1.1 Each dimension necessary for the complete definitior: of a finished product sheuld be given on the
drawing and should appear once only. It should not be necessary for such a dimension to be deduced from
other dimensions or for the drawing to be scaled.

NOTE 1. The term * finished product * refers to the product in the condition in which it is to be used and includes any specified
surface treatment or finish other than painting or lacquering. -

NOTE 2. A finished product drawihg may define a piece ready for assembly or service, or the product of a foundry, forge, etc.,
supplied for further processing.

NOTE 3. Any departure from the above principle should be limited to special cases and be the subject of an explanatory naote. :
.~ 2.1.2 There should be no more dimensions than are necessary to define the component.

NOTE. For exceptions to this general rule see 4.5,
2.1.3 Dimensions relating to a particular fedture should preferably be placed adjacent to a single suitable

view rather than on several.

2.2 Functlonal dlmens:omng
221 The functional dimensions (i.e. thnse which directly affect the function of a product) should be

expressed directly on the drawing (see Fig. 1). The application of this principle will result in the selection of

datum features on the basis of the function of the product and the method of locating it in ‘any assembly
of which it may form a part. If any datum feature other than one based on the function of the product is
used, finer tolerances will be necessary and products which would satisfy the functional requlrements may
be rejected for exceeding these finer tolerances (see Fig. 2). :

This recommendation does not preclude the preparation of special drawings, wholly dlmensmned from a’

common datum point, to suit particular numerically controlled machining systems where it is known that”
the overall accuracy of the system to be used will be adequate to ensure meeting the finer tolerances arising’

from d1mens1omng other than d1rectly from functional datum features L o
222 The non-functlonal dlmensmns should be chosen to suit product:on and/or inspection.

223" Tolerancts shou]d be spccxﬁed for all dlmcnsmns aﬂ‘ectmg functxomng or mterchangeabxhty Toler- :
rancﬁ should also be used to mdxcate where unusually wide variations are penmssxble S e
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2.3 btandard sizesand productlon methods

2.3.1 Slandard and/or preferred sizes should be used wherever practlcable, partlcu]arly for drilled or
reamed holes, thread sizes, nuts, bolts, studs, pins, etc., and for work where the sizes and surface finish of
standard stock; such as bright bar or extruded sections, would be satisfactory. ;
232 Production processes or inspection methods shoulid not be specified unless they are essential to
ensure satisfactory functioning or mterchangeabrllty -This dow not apply to process drawmgs nor does it

preclude the quoting of drill sizes. 3

=5

E
--—

(Aux)

F = A functiono! dimension.

NF = A non-functional dimension.

AUX = An auxiliory dimension given, without
tolerances, for informotion only
(see 4.5),

Fig.1. Application of dimensions to suit dééign requirements
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¢. Part (O redimensione

3,11 Where projection lines are extensions of lines of the outline, as in Fig. 3, they should preferably
start just clear of the outline and should extend a little beyond the dimension line. :

' , Projection
Y Bl

r

a Assemblyldrawing showing functional requirement

l

A

|

18.00

.

It

'~

|-
®

b. Paris (D[ancl @ dimensioned from functional datum surface

/—Dutum :Isurfncc‘ {

6.00
5.98

g

12.00 and 11.92

Fig. 2. Effect of changing

12,03
12.00

\L-,,_,_EJ }
@ |

d using top surface as datum. Tolerances have had to be reduced 't‘o keep assembly within the limits

g =

datum surfaces from those determined by functional requirements

3. Projection lines, dimension lines and Ieaaers

3.1 “Projectionlines

Projection lines are thin full Tines

[
line.

(BS 308, Part 1, Section 4, Type B) projected from pdints, lines or su;ﬁ;)ces
- to enable the dimensions to be placed outside the outline wherever possible.

1

small gap
- prefercble.

|

\- Short
extension.

L= Dimension
Jine.

—Dimension lines
well spaced to
ensure clatity.

I
¥
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‘3 1.2 Where projection lines refer to points on srrrfaees or to points of mtereeeuon, they should touch or :
* pass through the points, as shown in Frgs 4 and 5. To gain clanty, the points may be emphasized by small .
dots, as in Fig. 5. 7 . ‘ {7

0

z////// o ////1

Not [zss than 15°for ////////////

clarity. F|g 5. Points of intersection emphasized

 “Projection ilnt passes through or
- touches point. - by dots

Fig. 4. :Projection lines from ponnts of
- intersection

3.2 Dimension iines : _ .
-3.21 Dimension lines should be thin continuous lines (RS'308, Part 1, Section 4, Type B) and, wherever
practicable, should be placed outside the outline of the object, as in Fig. 3. However, dimension lines may -

-be interrupted to insert’ drmensrons Arrowheads should be casily readable and normally not less than 3 mm
" long. It is 1mportant that the pomt should touch the projection or other llmmng line.

3.2.2 A centre line, or a line ‘which is an extension of a centre lme or of part of an outline, should never
be used asa dlmensmn hne. It may, however, be used as a pro_|ectlon lme (see Flg 6) .

‘Dimensions and projection lmes shou!d not cross other
lines unless this is unavoidable .

P . (‘ .
Fig.6. Dimensionlines |

o
¢

3 2.3 Where a number of drmensnons are to be gwen from a common datum surface, line or pomt one of
the methods shown in Frg 7 should be used.- The normal method should be used wherever practlcable.a
_ There are mstances, however, where the altematwe method has definite advantages, e.g. where space is "m
- restricted. Where the altematwe method is used a large dot should be placed centrally on the datum bine,
¥ wIn both methods it adds elanty to the dravnng 1f the drmens:ons are placed near the appropnate arrowhead

S e ) R o’
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a. Normal method ‘ b. Alternative method

Fig.7. Dimensions from acommon datum

[}

Chain dimensioning should only be used where the possnble accumulation of tolerances does 110t endanger
the functlonal requirements of the part (see Fig. 8). . -

ol s

!_
©

Fig.8. Chain dimensioning
3.3 Leaders

3.3.1 Leaders, used to indicate where dimensions or notes are mtended to apply, should be continuous
lines (BS 308, Part 1, Section 4, Type B) terminating in arrowheads or dots. Arrowheads should always
" terminate on a line; dots should be w:thm the outline of the object (see Fig. 9).

e
v

s . S " K . l’r
v v 8]

|
: ZTl-ns FACE...ETC,,..

a. Leader terminating in b. Leaders terminating
arrow head v u  indots

<

Fig. 9. Typical leaders ’

W ¥ a

332 Leaders which touch lines should be nearly normal to the surface (see Flg. 10). They should not be
parallel to adjacent dlmensmn or prmectmn lines where confusion might arise. i

a. Correct ¢ b Incorrect -
~F|g 10 Leader lmestouchmg otherlines
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3.3.3 The use of long leaders or mtersectmg should be ‘avoided even if it means repeatmg dimensions or
notes (see Fig. 11) or usmg letter symbols (see Fig. 12)

b. Incorrect
a. Correct :

‘Fig. 11. Dimehsions repeated to avoid long leaders

IHOLES Y @12 :
3 HOLES @ 12

3 HOLES X @125

a. Correct
b, Incorrect

Fig.12. - Letter:symbols to avoid long and intersecting leaders
4. Dimensions

41 Lineardimensions o Ly
4.1.1 This clause details methods of dimensioning in metric umts Information on dmensmnmg in lmperral
units is gwen in Appendix A, -

4.1.2 Drawmgs should state the unit of dimension. Drmensxons on metnc engineering drawings should be
expressed in millimetres (mm) except where this is clearly mappropnate in whrch case the metre {m) or ~
“micrometre (um) should be used. '

4.1, 3 On drawmgs whrch are dlmeualoned in metnc uruts it may be necessary to refer to the sizes of features
- for which the standard designation is in imperial units. For the sake of eIarlty such nnpenal designations
should be used, e. ga 5/ g in bolt should be shown as 5/3 in. )

414 Where drawmgs are d:mensroned mainly in one umt the unit abbrevmtron may be omitted prowded .

the drawmg carnes a statement of the umt used, -

4.1.5 D:mensmns should be expressed to the Ieast number of s1gn1ﬁcant ﬁgures (e g 35 not 35 0) See 5.3 '
~ for expressmg toleranced drmensrons : , " S "

4, 1 6 Decimal marker. On engmeermg drawmgs the deeunal marker f‘or use with metric umts isa pomt .

which shouId be bold should be gwen a full letter spaoe and should be placed on the base lme Addlttonally ' ol
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it is recommended that where there are more than four figures to right or left of the decimal mquélr, a full
space should divide each group of three figures counting from the position of the decimal marker, e.g.

: : : 5 12 500 :
: : : - 2500

- NOTE. On the coatinent of Europe the comma is in frequent use as the decimal marker. Some ﬁrms‘have accordingly indicated
that they will use the comma on engineering drawings intended for exchange with continental countries.

" 41.7 Dimensions of less than unity should be preceded by the cipher 07 e.g. 0.5

4.2 Dual dimensioning

The practice of dual dimensioning is strongly de\precated but if it is considered necessary to quote a dimension
in both metric and imperial units the dimension to which the part is to be made and inspected should be
shown first, with a conversion for information shown in parentheses, e.g. 100 mm (3.94 in). '

NOTE. The degree of accuracy of the conversion will depend on its importance or use, sec BS 2856,

4.3 " Angular dimensions

Although the radian is the preferred SI unit, angular dimensions on engineering drawings should be expressed
in degrees, minutes and seconds, €.8. 22° :
27" 30’

52° 30" 30"

A full space should be left between the degree symbol and the minute figure, and between the rinute .
symbol and the seconds figure. ’ - p

Where an angle is less than one degree, it should be preceded by 0 °eg OIS

4.4 Arrangementof dimensions ‘ s 0

4.4.1 Figures.and letters should be large enough for easy reading and subsequent‘miéroﬁlming (see BS 308,
Part 1, Section 5, for recommended heights of characters). )

AN

4.4.2 Figures or letters should preferably be placed near the middle of, and above and clear of;ithe,dimcn-
sion line (Fig. 13) and in such a way that they are not crossed or separated by any other line of the drawing,

" 4.4.3 To facilitate reading diménsions, figures shoﬁld be placed so that they can be read from the bottom

or from the right of the drawing as shown in Fig. 13 for linear dimensions and Figs. 14 and 15 for angular
dimensions. : ‘ .

444 When there are several parallel dimension lines the dimensions should be staggered as in Fig. 16 to

* avoid superimposing figures or having to follow a long dimension line. Such dimension lines may be shortened
© a8’in Fig. 17. ' .

. b [ o . oy

~4.4.5 Where narrow spaces are being dimensioned, the figures or Iet;t'érs should be placed centrally or
above the extension of one of the arrowheads (see Fig. 18). ‘ : o ’

5]

ey

.§.4.'6 Larger dimensibns should be place& outside smaller dimensions a:?iﬁn Fig. 1_9." ‘\ ; (

4,47 Linear dimensions and dimension lines should preferably. not be placed in the zones of about 30°
shown hatg_hed inFig. 13, - ' LT . e

vov

3 44.8 Not to scale. .Diménsions whicli”*are not drawn to scale sh'::rulq be underii’héd (see F1g16) :

I o
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Ditnension placed to read from the bottom or from the right-hand side of the drawing

Fig.13 . Fig.14 Fig.15

310

@ 250

(a2 280 '

¢2zo —$220

L @ 400
e )
Dimensions staggered to avoid conlusion Dimensions staggered to avoid confusion

Fig.16 ‘ " Fig.17

Ak T

Fig. 1 8 Dimensioning of small features

90 .

o
50 3

gas .
Flg 19. Overall dmensrons placed outside |ntermed|ate d1n1ens:ons
;'; :—J

et

45 Redundantdlmanswns o o -

"4,5,]1 Where an overall dimension is shown (as in Fig. 19) one of the mtermedlate dlstances is redundant

-an should not bé’ dimensioncd. Exceptions may be made where redundant dnnensmns .would provide .
useful information, in which case they should be given ‘as ¢ auxlhary dimensions. Where 2ll the intermediate

" dimensions are shown, the overall dlstance should generally be gwen as an )auxlltary dlmensmn (see F:gs
20 and 2l) - : T ,
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452 Auxiliary dimensions should not be toleranced but should be included in parentheses (... .) as in
Figs. 20 and 21. Auxiliary dimensions do not govern acceptance of the product. .

L1

Il

Fig. 20. Overall iength added as ‘Fig.21. Application of auxiliary dimensions
an auxiliary dimension - ' i

5. querancéd dimensions

1

51 General

As a general rule, tolé:ances for dimensions should be expressed in units or decimals. The arrangement of
toleranced dimensions on a drawing should be in accordance with 5.3 and 5.4.

8

5.2 Application of tolerances.

Tolerancing should be applied either to individual dimensions or by a peneral note, éssigning uniform or
~ graded tolerances to specified classes of dimensions. :

‘ e e : A a
- 5.3 . Tolerancing of individual linear dimensions
5.3.1 Methods of expressing limits of size. Where it is required to tolerance an individual dimension, one of
the following methods of expression should be used. There is no difference in the interpretation of these
methods of expression, each of which does no more than define the maximum and minimum limits of size.
C ) E

)

'(l) METHOD A. By specifying directly both limits of size, &g,

[ ' N 3 R 0"

o 31.80 : L g '

}

L

- The Jarger limit of size should be giveri'first, and both dimensidns”shoul.d be given to the same numper of "
decimal places. f L ‘ ’E\ , S ‘ Ty ‘
o A o N D & SR
.- (2) METHOD B.’By specifying a size with limits of tolerance above and below that size, preferably
" equally disposed, Both limits of tolerance should be expressed to the same number of decimal places except
. Whete one of these limits is nil when it should be expressed by.the cipher ‘0", It is not necessary however, to
~__quote the nominal d{mquioﬁ to the same number of decimal places.. ’ : - ER
E [ I'r:: . o X o . § J E
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5.32 Limits and fits. Where fits taken from BS 4500 are used and it is desired to quote the appropriate
symbo!s on drawings, they may be so expressed, for example: : N

For shafts: 3017 :
" or oOf?( ?) or 30f7(§3-_3§3) \

For holes:. 30HB ‘
or 30He(‘° 033) or 30H8 (38-833)

Where these dimensions become numerous the values of the des1gnauons need not be indicated at the
dlmensmn but may appear in tabulated form on the drawing.

B, 4 ‘Tolerancing of angular dlmensmns

The recommendations for the tolerancing of ]mear dimensions (see 5.3) are equally applicable to angular
_{d:mensmns, .2 ,

. :f . | . | : ?30“30'
\,\‘.\ 35‘MAX ’ 30° O

-

hY

e

90 +2° ‘ - 0°30'+0°1"'30"

)

Al

5.5 Generaltolerances ' ‘ -

The use of general tolerance notes generally simplifies the drawmg and saves much labour in its preparatmn.
The examples in Fig, 22 1llustra1e the wide ﬁe]d of apphcauon of this system. " .

TOLERANCE " EXCEPT WHERE TOLERANCES EXCEPT WHERE
OTHERWISKE STATED %o0.X ‘ ‘OTHERWISE STATED

SIZE - ®  TOLERANCE
- : CUPTO X 0.X
OVER X UP TO XX 0.X

OVER XX UP TO XXX ¥ 0.Y

OVER xxx —_ 0.2

" ON ANGLES o.x°

bl

1 I'+ H 4+ 4+

5
W

TOLERANCE ON CAST. THICKNESSES " | FOR TOLERANGES ON FORGING
EX% . DIMENSIONS SEE BS 4114

]

v Flg 22 Examples of general tolerance notes
' 13



http://www.avadocuments.com/doc/bs-308-2-1972
http://www.avadocuments.com/doc/bs-308-2-1972

N o
- P ' ‘ R o '-J\E . o ! " ‘;5 A
5.6 Singlslimits of size o - o ‘ .
Where it is necessary to specify only one limit of size of a dimension (e.g. the minimum length of full thread
or the maximum radius that is permitted ina corner), the abbreviation * MIN® or * MAX * should be used, e.g.
30.5 MIN LENGTH FULL THREAD : )

R 0.2 MAX L )
- In these cases, any general tolerance note does not apply.

BS 308 ; Pai‘

6. Methods of dimensioning common features

6.1 - Diameters .
6.1.1 A dimension indicating the diameter of a circle or cylinder should be preceded by the symbol @
which should be as.large as the associated figures, and should be circular with the slanting line passing
through the centre of the circle at approximately 60 ° to thé horizontal (see Fig. 23).

w i '

v

Fig.23. Use of symbol @ o | ;o Bt |

6.1.2 Dimensions of diameters should be placed on the most appropriate view to ensure clarity, as for
instance, on a longitudinal view in preference to an end view consisting of a number of concentric circles
. 1 |

“(see Fig. 24). ~

=
\C =

Fig.24. Dimensions of diameters p'_iaced on most appropriate view for clérity

. 613  Dimension lines may sometimes_be omitted and the diméhsions related to the features by leaders
as in Fig, 25. © I , ) , ‘

, B35
- @30

’" g @ 55

Dimensions ré!étedio'featu;e by leaders "
R T - '!‘1“."‘ ) S
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