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INTERNATIONAL STANDARD 1SO 3040-1974 (E)

Technical drawings — Dimensioning and tolerancing cones

0 INTRODUCTION

For ut‘iformity all the dimensions given in this International Standard are in metric units only. It should|be understood that
inch upits could equally well have been used without prejudice to the principles established.

1 SCPPE AND FIELD OF APPLICATION

This International Standard specifies methods of dimensioning and tolerancing cones on drawings.

2 REFERENCES
ISO/R 4086, /nscription of linear and angular tolerances.

ISO/R 1101, Technical drawings — Tolerances of form'and of position — Partl : Generalities, symbpls, indications on
drawirjgs.

3 DEFINITION AND SYMBOLS
3.1 taper: The ratio of the difference:in'the diameters of tWo sections of a cone to their distance.

D—d o .
Thus taper C = ——L—- =2 tan—2- (see figure 1)

FIGURE 1
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3.2 The following symbol indicates a taper and, correctly orientated, may be used to show the direction of the taper (see
examples).

>

NOTE — Taper (as defined above) must not be confused with slope.

Slope, which is ngt-the—subject—of this{nternational Standard,is the inclination of the line representing the inclined surface of a wedge
expressed as the rafio of the differences in the heights at right angles to the base line, at a specified distance apart, to that distance:

h
=tan 8 (see figure 2)

H—
Thus slope =

If necessary the following symbol for slope may be used to show the direction of the slope : k

FIGURE 2

4 DIMENSIONING

4.1 The following dimensionsdmay be used, in different combinations, to define the size, form and position of cone}
a) the taper,|specified €ither by the included angle or as a ratio, e.g. : '
- 0,3 rad
- 35°
- 1:5
- 02:1
- 20%

b) the diameter at the larger end;

c) the diameter at the smalter end;

d) the diameter at a selected cross-section, this cross-section may be within or outside the cone;
e) the dimension locating a cross-section at which the diameter is specified;

f) the length of the cone.

Figures 3 to 6 show some typical combinations of dimensions.

2
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4.2 No more of these dimensions than are necessary shall be specified. However, additional dimensions may be given as
"auxiliary” dimensions in brackets for information, for exampie half the included angle.

/—Taper Included angle

Y

Y

FIGURE 3 FIGURE 4

/—— Taper

.\
o

FIGURE'S FIGURE 6 (see 6.8

—

4.3 When a taper)of standardized series is concerned (in particular morse or metric taper) the taperdd feature may be
designated by specifying the standard series and appropriate number.

5 TOLERANCING
5.1 General
5.1.1 There are two methods of specifying the accuracy of cones, as shown in 5.2 and 5.3.

5.1.2 On the right-hand side of the figures the tolerance zones are shown.

5.1.3 It should be noted that errors of form may exist, provided that every part of the surface lies inside the tolerance zone.
In practice it may not be permitted to absorb the whole of the tolerance zone by errors of form. When restrictions in this
regard are necessary this shall be indicated by appropriate tolerances of form.

5.1.4 The datum dimensions (which may be linear or angular) and the toleranced sizes define the tolerance zone within
which the conical surface shall be contained.
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5.1.5 A datum dimension {enclosed in a frame) is a dimension which defines the exact location of a point, line, plane or
conical surface, the real position of which is controlled by a-means other than by direct tolerancing of this dimension.

It may be used to define the exact position of a cross-section of a cone at which the diameter is allowed to vary within
specified limits. It may also be used to define the exact diameter of a cross-section of a cone, the position of which is allowed
to vary within specified limits. ' ' -

5.1.6 It should be noted that where the method of dimensioning shown in figures 8 and 9 is used, either the diameter or the
position will be a datum dimension (enclosed in a frame).

5.1.7 The choice of the tolerancing method and of the values of the tolerances depends on the functionat requirements.

5.2 Method | : Basic taper method
5.2.1 In this mpthod the tolerances limit the variation of penetration of mating surfaces, each surface being required to
remain within twpo limiting profiles of the same taper corresponding to the maximum and minimum material conditions.
5.2.2 The tolergnce zone limiting the cone is established by a tolerance either on diameter or on(position.
By convention the prescribed or resulting tolerances of the diameter of the feature applies at all cross-sections throughout its
length (see figures 7 to 9).
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FIGURE 7.

5.2.3 The surface of the cone may lie anywhere within the tolerance zone (see also 5.1.3).

5.2.4 Figure 7 illustrates a cone dimensioned by the basic taper method and where the size at one end of the feature is
specified by a toleranced dimension.

4
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FIGURE 8

5.2.5 Higure 8 illustrates a cone dimensioned by the basic taper‘method and where the size is controtlef by a toleranced

dimensipn at a cross-section located by a datum dimension enclosed in a frame.
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FIGURE 9

5.2.6 Figure 9 illustrates a cone dimensioned by the basic taper method and where the diameter of a cross-section is a datum
dimension. This cross-section is located within specified limits in relation to the left side of the feature.

5.2.7 The basic taper method according to figures 7, 8 or 9 may not be suitable for use in cases where the variation in taper,
arising from the necessary tolerances on diameter or position would not be acceptable.

This may be overcome by the use of figure 10 or method 1.
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5.2.8 Where it is necessary to apply restrictive conditions limiting the effective variation of the taper within the tolerance

zone, the following methods shall be used :

a) by a reference to a written note specifying the permissible limit of the actual taper;

b) by indicating a restrictive angularity tolerance to the generating lines with respect to the axis (see figure 10} in

accordance with ISO/R 1101.
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FIGURE 10
NOTE — The toleramce zone for angularity (including straightness) may lie anywhere within the tolerance zone for size.
5.3 Method !l —|Toleranced taper method
5.3.1 In this method the numerical valué of the tolerance of size applies only at the cross-section at which the dimension is
shown on the drawing and NOT at every-Cross-section as in the case in the basic taper method.
5.3.2 The accurjcy of the taper'for a cone is specified directly by a tolerance on that taper and is independent of the
tolerance on the gize. ‘
In the case of an|angle thé.tolerance is expressed as given in ISO/R 406. In the case of a ratio the tolerance appligs to the
numerator.
The tolerance on thetaper may be specified as unilateral or bilateral as required, e.g. :

-

{3.56+0,5):12
~ (1%0,1): 50
(5+0,1) %
— 25°+30

If not otherwise stated, the units of the tolerance are the same as those of the nominal dimension.

5.3.3 The surface of the cone may lie anywhere between the extreme position resulting from the accumulated tolerances
of the linear dimensions on the one hand and on the taper tolerance on the other hand, provided that the tolerance on the

taper is respected.

For graphical representation of the taper tolerance zone. in figures 11, 12 and 13 it is assumed that the generating
straight lines.

6

lines are
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For the interpretation of straightness see ISO/R 1101, section 2, note 1. The direction of the generating lines of the cone is
defined by the direction of two straight lines a minimum distance apart and enveloping the actual generating lines. These two
straight lines must therefore be inclined within the limits given by the taper tolerance. Further, the generating lines must not

exceed the limits of size at points where the dimensions are specified.

Extreme position of the conical surface

{maximum material) 7

X
E| | g
Q Q Q

Z Extreme position of the conical slirface
{minimum material)

FIGURE 11

5.3.4 Fjigure 11 illustrates’a cone dimensioned by the toleranced taper method and where the size of [the larger end is

toleranced.
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5.3.5 Figure 12 illustrates a cone dimensioned by the toleranced taper method and where the diameter of a cross-section is a
datum dimension located within the specified limits in relation to the right side of the feature. ‘

Extreme positions of the conical feature :

maximum material

minimum material

F=> (20051 %

#_\

—

/ Ltos

a) L min. .

NOTE — The shapg of the taper_ tolerance zone varies according to

the actual size of dimension°L as shown in figures 12a), b) and c).
This taper tolerancg zone itself does not determine the permissible

errors of straightn

L max.

c)

FIGURE 12
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5.3.6 Figure 13 shows a cone dimensioned by the toleranced taper method, a datum dimension being used to define the
position of the cross-sectional plane at which the diameter must be within the specified limits of size.

Extreme positions of the conical feature :
maximum material

minimum material
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NOTE + The position of the tolerance zone for taper varies
according to the actual size of the diameter D at the datum plane as
shown ip figures 13a), b) and c).. This taper tolerance zone itself
does not|determine the permissible errors of straightness.
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FIGURE 13
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6 APPLICATION
6.1 In the case where the fit to a mating part or to a gauge is necessary, this shall be stated on the drawing.

6.2 In dimensioning two mating cones the following shall be specified :
a) the same nominal taper;

b) a dimension included in a frame for diameter (figure 14) or of position (figure 15) related to the gauging plane
common to the two parts of the assembly.
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