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Foreword 

ISO (the International Organization for Standardization) is a worldwide 
federation of national Standards bodies (ISO member bodies). The work 
of preparing International Standards is normally carried out through ISO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. ISO collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard ISO 9960-1 was prepared by Technical Committee 
ISO/TC 10, Technical drawings, product definition and related documen- 
tation, Sub-Committee SC 9, Media and equipment for drawing and re- 
lated documentation. 

ISO 9960 consists of the following Parts, under the general title 
Draughting instruments with or without graduation: 

- Part 1: Draughting scale rules 

- Part 2: Pro tractors 

- Part 3: Set squares 

Annex A of this part of ISO 9960 is for information only. 

0 ISO 1992 
All rights reserved. No part of this publication may be reproduced or utilized in any form 
or by any means, electronie or mechanical, including photocopying and microfilm, without 
Permission in writing from the publisher. 

International Organization for Standardization 
Case Postale 56 l CH-1211 Geneve 20 * Switzerland 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 9960=1:1992(E) 

Draughting instruments with or without graduation - 

Part 1: 
Draughting scale rules 

1 Scope 

This part of ISO 9960 specifies the main require- 
ments and the accuracy of draughting scale rules, 
and their graduations in SI units (International Sys- 
tem of Units). 

Two types of draughting scale rule are covered, 
those for hand use and those for manually operated 
draughting machines, both for professional use only. 
Scale rules for use in schools are not included. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 9960. At the time of publication, 
the editions indicated were valid. All Standards are 
subject to revision, and Parties to agreements based 
on this part of ISO 9960 are encouraged to investi- 
gate the possibility of applying the most recent edi- 
tions of the Standards indicated below. Members of 
IEC and ISO maintain registers of currently valid 
International Standards. 

ISO 554:1976, Standard afmospheres for conditioning 
andlor testing - Specifica tions. 

ISO 3098-1:1974, Technical drawings - Lettering - 
Part 1: Currently used Character-s. 

ISO 9962-3: -‘1, Manually operated draughting ma- 
chines - Part 3: Dimensions of scale rule chuck 
plates. 

3 Definitions 

For the purposes of this patt of ISO 9960, the follow- 
ing definitions apply. 

3.1 graduation: Division lines and figuring. The 
graduation may be engraved in black. 

3.2 major divisions: Lines along the edge of a scale 
rule defining the major units. 

3.3 figuring: Numbering and lettering on a scale 
rule identifying the values of the major divisions. 

3.4 division lines: Lines along the edge of a scale 
rule, including both the major divisions and the lines 
subdividing the major divisions. 

3.5 (draughting) scale rule: Parallel-sided 
draughting instrument on which graduations are 
applied. 

Draughting scale 1 tjles are used to draw straight 
lines and/or to measure distances on drawings 
which tan be either full scale, reduced or enlarged 
with respect to the Object to be shown. 

3.6 scale: Ratio of the linear dimension of an el- 
ement of an Object as represented in the original 
drawingz) to the real linear dimension of the Same 
element of the Object itself. 

NOTE 1 The scale of a print may be different from that 
of the original drawing (see ISO 5455c11). 

3.7 nominal length (of the scale rule): Graduated 
length of the scale rule. 

1) To be published. 
2) Term defined in ISO 10209-1 C51. 
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ISO 9960=1:1992(E) 

3.8 inspection scale rule: Scale rule used only for 
testing purposes. 

e) two bevel, see figure 5; 

4 Characteristics Figure 5 

4.1 Cross-sections f) one bevel, see figure6; 

The general shape of the scale rule cross-section 
may be as follows: 

a) flat, see figure 1; 
Figure 6 

Figure 1 

b) four bevel, see figure 2; 

t 

Figure 2 

c) oval, see figure 3; 

t 1 

Figure 3 

d) semi-oval, see figure4; 

Figure 4 

g) opposite bevel, see figure 7; 

Figure 7 

h) triangular, see figure 8; 

Figure 8 

4.2 Nominal lengths 

The nominal lengths are as follows: 

150 mm; 200 mm; 250 mm; 300 mm; 350 mm; 
400 mm; 450 mm; 500 mm; 600 mm; 800 mm; 
1 000 mm. 

The nominal length of inspection scale rules shall 
be 300 mm or 500 mm. 
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ISO 996001:1992(E) 

4.3 Lengths of division lines 

The lengths of the division lines are as follows: 

1,8 mm; 2,5 mm; 3,5 mm; 5 mm; 7 mm; IO mm. 

The length of lines for each level of subdivision shall 
be constant throughout the scale rule. 

4.4 Tolerante on length of division lines 

The tolerantes on the length of the division lines are 
as follows: 

- lengths of 1,8 mm and 2,5 mm: + 0,3 mm - 

4.9 Beginning of graduation 

The first division line shall be at a distance of 
IO mm or 5n millimetres, with y1= 2, 3, . . . . from the 
nearest end of the scale rule (see figure 9). 

I 
I I I I I I I 

14 0 10 20 30 40 50 60 

- lengths of 3,5 mm and 5 mm: + 0,5 mm - 

- lengths of 7 mm and IO mm: + 1 mm - 
4.10 Characters 

4.5 Width of division lines 

The mean width of division lines shall range from a 
minimum of 0,08 mm to a maximum of 0,13 mm for 
adjacent division lines where the distance between 
division lines is not more than 0,5 mm, and from a 
minimum of 0,09 mm to a maximum of 0,18 mm for 
adjacent division lines where the distance between 
division lines is more than 0,5 mm. The width of 
each division line shall not differ by more than 
IO % from the mean width. In each scale rule, the 
Same mean width of division lines shall be used, 
regardless of their length. 

46 . Distance between division lines 

The distance between division lines shall be meas- 
ured between their centres. The space between ad- 
jacent division lines shall not be less than four times 
the mean width of those division lines. 

Dimensions in millimetres 

Figure 9 

Vertical characters of type A, in accordance with 
ISO 3098-1, shall be used. 

4.11 Height of digits 

The height of digits shall be 1,8 mm or, in accord- 
ante with ISO 3098-1, 2,5 mm or 3,5 mm. 

4.12 Arrangement of digits 

Esch digit shall be centred on the 
major division. 

corresponding 

4.13 Scales for scale rule graduations 

The graduations for scales in accordance with 
ISO 5455C13 are given in table 1. 

4.14 Indication of scale 
4.7 Smallest subdivision 

The smallest subdivision shall be not less than 
0,4 mm. 

4.8 Graduation intervals 

The major divisions and the lines subdividing the 
major divisions shall be indicated by using three 
different lengths of division line (see table 1). 

The indication of tk scale shall be placed on the left 
of the Zero-Point, w shown on figure9, for example 
kl. 

4.15 Overall length 

The Overall length shall be 20 mm to 30 mm longer 
than the nominal length, to allow for the necessary 
indication of the scale. 
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ISO 99604:1992(E) 

Table 1 - Graduations for scale rules 

Scales 
kee ISO 
5455 [") 

Graduation and measurement unit 

11 : Ill IN IIII IIII Ill1 IIII II IIII Ill1 
0 IOmm 20 30 290 300mm 

140 0 IOOmm 200 300 2 900 3 OOOmm 

1400 0 1 m 2 3 29 30m 

14 000 0 IOm 20 30 290 300m 

MO 000 0 IOOm 200 300 2900 3000m 

104 0 lmm2 3 29 30 mm 

3:2 Plii li I 
IIIIIIIIIIIIIIIIIIl-TlIIIln-TnllllrTTllllllIlllllll 

- 
I I 11 1111 1 I I 

I 
0 50 100 mm 150 600 mm 

1:20 0 085 Im 6m 

1:200 0 5 IOm 6Om 
~- 

1:2 000 0 50 100 m 600m 

51 : 0 5 10 mm 60mm 

15 a I I I lrnl 
0 100 mm 1400 1500 mm 

150 0 Im 14 15 m 
----.--. -.-- 

1:500 0 IO m 140 150 m 

15 000 0 100 m 1400 1500m 

21 . . 0 10 mm 140 150 mm 
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ISO 9960=1:1992(E) 

5 Dimensions and geometrical tolerantes 

5.1 Cross-section dimensions 

Cross-section dimensions of scale rules are left to 
the manufacturer’s choice. 

The shapes and dimensions of working edges shall 
be as shown in figure 10 or 11, and given in table 2. 

r-5 
I 

I I I 1 

Figure IO 

Figure 11 

Table 2 - Working edge dimensions of scale rules 
for various draughting instruments (see figures 10 

and 11) 
Dimensions in millimetres 

I I 

Symbol of 
draughting 
instrument 

Description of 
draughting 
instrument 

Height of 
ink 

recess working edge 
I 

a 1 Cl 1 c2 

u 
u 

Tubular technical 
pen with stepped 
tube tip (see 
I so 91751 [Pl) 

Tubular technical 
pen with tube tip 
not stepped 

0,4 to 0,6 1 to 
195 

Fine lead me- 
chanical pencil, 
tubular guided 

/ 0,4t00,6 1 115” 1 

Y 
V 

Fine lead me- 
chanical pencil, 
lead guided 

Wood-cased pen- 
cil, clutch pencil 

-v Feit-ti p/fi bre-ti p 
pen, tubular 0,4 to 0,6 1 to guided 1 7 5 

1 1  I 1  
I I 1  I 

u- Felt-ti p/fi bre-ti p 
pen, fi bre-tip 
guided 

-- -. 

v Ball-point pen 0,4 to 0,6 1 1 9 to 5 to 0,5 1 
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ISO 9960=1:1992(E) 

5.2 Geometrical tolerantes 

See table 3. 

Table 3 - Geometrical tolerantes 
Dimensions in millimetres 

Characteristics 
Geometrical tolerantes 

Grade 0 

Accuracy of division - 0,06/100 - 0,1/100 
Straightness tolerante of 
the working edge of 
- draughting scale rules 0,05/100 0,1/100 
- inspection scale rules 0,02/100 - 

Flatness tolerante of the 
underside of the scale 0,15/100 0,25/100 
rulel) 
Parallelism tolerante be- 
tween the two working 0,06/100 0,1/100 
edges 

1) Certain applications will require a flatness toler- 
ante of 0,I 1100 for grade 00 and 0,I 51100 for grade 
0. 

6 Specific requirements for manually 
operated draughting machine scale rules 

6.1 Cross-sections 

The general shape of the scale rule Cross-section is 
left to the manufacturer’s choice. However, cross- 
sections in accordance with figures 4 and 5 are rec- 
ommended. 

6.2 Thickness 

The thickness of manually operated draughting 
machine scale rules shall be 5 mm Ti7E mm or 
4 mm T$ mm (see ISO 9962-3). 

I 
t 

6.3 Width 

The widths of manually operated draughting ma- 
chine scale rules are given in table4 with respect to 
the nominal lengths. 

Table 4 - Widths of manually operated draughting 
machine scale rules 

Dimensions in millimetres 

Nominal 
length 

Width 

Large size, 
L 

Small size, 
S 

200 
250 
300 
350 
400 
450 
500 
600 

- 

50 + 2 - 
50 + 2 - 
50 + 2 - 
50 + 2 - 
50 + 2 - 
50 + 2 - 
50 + 2 - 

45 + 2 - 
45 + 2 - 
45 + 2 - 
45 + 2 - 
45 + 2 - 
45 + 2 - 

40 “I, 
40 ‘-l 
40 +1 

-4 
46 -t-l 

40 r: 
-_. 4 

6.4 Mass 

When different scale rules are used on manually 
operated draughting machines (see ISO 9962-lt?] 
and ISO 9962-2~41) in a vertical Position, consider- 
ation should be given to the mass requirements to 
ensure reliable attachment of the scale rules to the 
draughting machine (see ISO 9962-3). 

6.5 Geometrical tolerantes 

The geometrical tolerantes of manually operated 
draughting machine scale rules shall be those 
specified for grade 00 in table 3. Concavity is not 
permitted (see figure 12). 

Not permltted 

Permltted 

Figure 12 
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ISO 996091:1992(E) 

7 Appearance 

7.1 Materials 

Scale rules shall be made from materials suitable 
for the purpose of such instruments. The dimen- 
sional variations should be less than 1 % for tem- 
perature changes between 10 “C and 30 “C and 
relative humidity changes between 25 % and 
100 %. 

7.2 Surfaces 

The surface in contact with the drawing media (i.e. 
the underside) shall be smooth and shall not dam- 
age the surface of the drawing media nor the draw- 
ing itself. 

7.3 Edges 

The edges shall be smooth enough to ensure pre- 
eise lines. They shall not darnage the lines drawn. 

7.4 Division lines, digits and lettering 

8.4.2 For manually operated draughting machine 
scale rules, the surface plate shall be in a Position 
75” from the horizontal (see figure 13). 

Surf 

Figure 13 

Divis ion lines, digits and lettering shal I be applied 
indel ibly in black and be u niformly clear and distinct. 
There shall be no missing division lines, digits or 
lettering, or any errors. Scale rules made of trans- 
parent materials should be marked on the under- 
side. 

8.4.3 Place the scale rule with the underside on a 
surface plate as shown in figure 13 and measure the 
clearance between the surface plate and the scale 
rule underside with a feeler gauge. 

8 Inspection 

The tests shall be carried out under Standard test 
atmosphere 23/50 specified in ISO 554. 

8.5 Straightness of working edge 

8.1 Width of division lines 8.5.1 The straightness of the working edge shall be 
measured with a surface plate and feeler gauge (see 
figure 14). 

The width of division lines shall be measured with 
a micrometer microscope. 

8.2 Distance between division lines 

The dista nee between d ivision lines 
ured with a micrometer microscope. 

shall be meas- 

8.3 Thickness of manually operated 
draughting machine scale rules 

The thickness of manually operated draughting ma- 
chine scale rule shall be measured with a micro- 
meter. 

8.4 Flatness of underside of scale rule 

8.4.1 The deviation from flatness of the underside 
of the scale rule shall be measured with a surface 
plate and feeler gauge. 

7 
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