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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. Each 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, governmental and
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Design of graphical symbols for use in the technical
documentation of products —

Part 1:
Basic rules

1 |Scope

Thig part of 1ISO 81714 specifies basic rules for the design of graphical symbols for use in the technical
docpmentation of products, taking into account basic application needs.

NOTE Supplementary requirements for graphical symbols used in advanced computer-aided design |systems are
spegified in IEC 81714-2 and IEC 81714-3.

2 [Normative references
The| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.
ISO[129-1, Technical drawings — Indication 6f-dimensions and tolerances — Part 1. General prindjples
ISO|6428, Technical drawings — Requirements for microcopying

ISOfIEC 8859 (all parts), Information technology — 8-bit single-byte coded graphic character sets
ISOJIEC 10367, Information technology — Standardized coded graphic character sets for use in 8-pit codes

ISOJIEC 10646, Information technology — Universal Multiple-Octet Coded Character Set (UCS)

ISO[80000-2, Quantities and units — Part 2: Mathematical signs and symbols to be used in|the natural
scignces and technology

3 [Terms and definitions

For the purposes of this document, the following terms and definitions apply.
31

graphical symbol
visually perceptible figure with a particular meaning used to transmit information independently of language

[ISO 17724:2003[6], 31]

NOTE 1 The graphical symbol may represent objects of interest, such as products, functions or requirements for
manufacturing, quality control, etc.

NOTE 2 A graphical symbol is not to be confused with the simplified representation of products which is normally
drawn to scale and which can look like a graphical symbol.

© 1SO 2010 — All rights reserved 1
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3.2

reference point
origin of the coordinate system used in the description of all the graphical elements of the graphical symbol

NOTE

and displacement.

3.3

symbol family
set of graphical symbols with a common conception using graphical characteristics with specific meanings

34
connect ng
location on

3.5
terminal lin
line of a grg

NOTE P
of electric ch

3.6
text
data in the

arrangemetts, intended to convey a meaning, and whose interpretation*is essentially based upon the reaq

knowledge

[ISO/IEC 23
3.7
arc
curved line

3.8
variant
(graphical §

[1SO 17724
EXAMPLE

NOTE A
with possibly]

de
A graphical symbol intended for connection

e
phical symbol ending at a connect node

lost graphical symbols of non-electric character are not provided with terminallines; most graphical sym
Bracter are provided with terminal lines.

form of characters, symbols, words, phrases, paragraphs,‘sentences, tables, or other chars

bf some natural language or artificial language

82-1:1993[31, 01.01.03]

with no inflection point

ymbols) alternative graphical’symbol design for a given referent
20036, 79]
An identified ori€ntation of a graphical symbol with regard to the flow direction or transfer direction.

variant canthe based on the rotation and/or creation of a mirror image of the corresponding symbol, togd
other madifications such as relocation of inputs and outputs and reorientation of text.

4 Markers

The reference point can be used for positioning and transformation, e.g. by creation of a mirror image, rotation,

bols

cter
er's

bther

In this part of ISO 81714, the marker shown in Figure 1 is used to illustrate positions of connect nodes.

O\Q

Figure 1 — Marker

© 1SO 2010 — All rights reserved
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5.1

ISO 81714

Design of graphical symbols

Graphic representation

-1:2010(E)

Graphical symbols shall be designed to convey information concerning a function or a special requirement.
This also applies when physical products are to be represented by graphical symbols.

5.2

The

Design procedure

design af graphical symbals shall follow the rules defined in Clause 6 _taking into account:

6.1
The)
a)
b)
Dus
diffd
sep

(sed

Gra

the description of what the graphical symbol is intended to represent;
the requirements pertaining to presentation on paper or other solid media and in data processi

the analysis of the consequences when rotating, creating a mirror image or. scaling (permitt
values of scaling factors on the x and y axes, if required);

a requirement for functionally related graphical symbols to be designed-as a symbol family;

the normal application of the graphical symbol, e.g. for refefence designation (see IEC §
technical data;

if microcopying is intended, the additional requirements_specified in ISO 6428.

Design principles

Shape
shape of a graphical symbol shall be:
simple, in order to improve perceptibility and reproducibility;

easily associated with_its-intended meaning, i.e. either self-evident, or easy to learn and to|
Graphical symbols with.the same shape representing different information should be avoided.

to the limited mumber of graphical elements and the limited number of combinations of thes
rent meanings-imay have to be assigned to graphical symbols having the same shape. In the
brate graphi¢al symbol shall be assigned to each meaning, provided with separate symbd
6.16).

bhical symbols with different shapes shall not represent the same information.

ng;

ng different

1346-1013)),

remember.

e elements,
se cases, a
| identifiers

For a human reader, the meaning of a graphical symbol can normally be recognized because of the context of
the document. If not, such graphical symbols shall be provided with supplementary information.

© 1SO 2010 — All rights reserved
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6.2 Operational state

Graphical symbols having an element representing a movable part in a product, e.g. a valving element in a
directional control valve for fluid power and a contact in an electromechanical switching device, shall be

designed in

a)
relay w

b)
electro

a position that corresponds to:

ith spring return);

mechanical switching device in open-circuit position).

the at-rest (unaffected) position for products with automatic return (e.g. a spring-loaded safety valve, a

the non-active position for products without automatic return (e.g. a shut-off valve in a closed position, an

If operation
should be ¢

6.3 Clas
Two classe

a) class 1

b) class 2
Graphical s
context in g
used only
reduced in

NOTE )
electrostatic
supplementa

bl states other than those specified in this part of ISO 81714 are required, the relevant informg
iven in the standard for graphical symbols and in the diagram where such operational state’ ocg

ses of graphical symbols

5 of graphical symbols are recognized:
— graphical symbols providing basic information;
— graphical symbols providing supplementary information.

ymbols belonging to class 2 should as far as possible be designed without relation to any spe
rder to make their application as broad as possible. These, graphical symbols are intended t

Eize, may also be used to provide supplementary information (see Figures 2 and 3).

microphone as shown in Figure 3, are used in\each of the combinations as a graphical symbol g
ry information.

O

<y

Figure 3 — Electrostatic microphone

Figure 2 — Pumping system

6.4 Combination.of graphical symbols

6.4.1 Gen

eral

[he graphical symbols providing the basic information for a pump as shown in Figure 2, and for

tion
urs.

cific
b be

fogether with graphical symbols of class 1. Graphicalk symbols belonging to class 1, nornpally

an
ving

Graphical symbols may be combined to form a new graphical symbol. The information represented by the new
composite graphical symbol shall be consistent with the information represented by its constituents. Examples
of combinations of graphical symbols are shown in Table 1.

© 1SO 2010 — All rights reserved
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Table 1 — Examples of combinations of graphical symbols

Example Graphical symbol Assigned description Composs;:::t?;?phlcal Assigned description
Envelope, tank, vessel | - }
« Heat exchanger with
...... three flow paths
e Heating or cooling coil { ......
Seat of a non-return
~ valve
2 O Non-return valve
Moving part of a non- :
o return valve
—D— Relay coil
I
| Mechanical link Electromechanical relay
3 | _ provided with a closing
P contact and a delayed
- Making contact :! d breaking|contact
i N Breaking contaet
JL Delay
NOTE The dotted lines shown in Examples 1 and 2<are not part of the graphical symbol (see 6.12).

6.4.2 Graphical symbols for compléx assemblies

Thel| graphical symbol represehting an assembly shall be constructed by combining the graphi¢al symbols

representing the constituents‘of that assembly.

If the graphical symbolNer a complex assembly, either for reasons of complexity or lack of graphifal symbols

repriesenting the constituents, cannot be constructed in the above way, the following applies.

Thel graphical_Symbol shall be based on a simple solid outline. The outline should preferably e that of a
square or, if\necessary, a rectangle or any other closed shape. The graphical symbol shall be supplemented,

preferably-within this outline, by at least one of a) to f):

a) |graphical symbol(s) representing the most significant constituent(s) (see Figure 2);

b) mathematical signs and/or expressions, letter symbols for quantities, chemical formulae, graphs and
symbols from International Standards — mathematical signs shall be in accordance with ISO 80000-2
(see Figure 4);

©1S0 2010 -

Figure 4 — AND element
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Cc) an abbreviation, preferably mnemonic, based on the English language (see Figure 5);

d) graphic

MUX

Figure 5 — Multiplexer

(see Figure 6);

e) graphig

N

o Wwn

Figure 6 — Bistable element

or outsjde the continuous outline (see Figure 7);

f)y ifitisi
additio
The text sp|

However, fi
located insi

Y

Figure 7 — Feedback controller and radio system

mpossible to describe the meaning of the graphical symbol by the methods given in a) to e)
n of a short descriptive text.

br use limited to a-defined language region, a different language may be used. The text ma
e or outside the outline (see Figure 8) and should be as short as possible.

NOTE location of'the text outside the outline distinguishes an international graphical symbol from language-re
information gnd facilitates reproduction in different languages.

al symbols providing supplementary information related to each input and each™“oUtput

al symbols providing supplementary information related to the‘'agsembly as a whole, located ingide

| the

ecified in f) should be written in English, independent of the language(s) used, e.g. in a diagfam.

be

ated

HYBRADLIE f1i
CONTROL SYSTEM

Figure 8 — Hydraulic control system

6.4.3 Graphical symbols including flow direction

Graphical symbols applying a flow direction, used to provide supplementary information, shall be applied in

such a way

that the overall flow is emphasized (see Figure 17).

© 1SO 2010 — All rights reserved
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6.5 Grid; module

As a basis for the design of a graphical symbol, an orthogonal grid of parallel lines spaced 1 M apart, where M
is the module, shall be used. This grid may be subdivided into a 0,1 M or a 0,125 M grid (see Figure 9). For
the same graphical symbol or symbol family, only one of these two grid systems shall be used and indicated in
an appropriate document. For the selection of the module M, see 6.6.

4k
LM

A~ T — T~ T — 4

_ 1 J 1 — 1 1

0,5 M@
0,1 M 0,125 M?
0,1M 05M 05M 0,125 M

VZ \

A

A_}
|

a8 | Grid.

Figure(9 — Examples of grids

6.6] Line width and module size

Thel relation between the line width' and the module size M used for the design of graphical symblols shall be
1:10. Characters and lines of graphical symbols should have the same line width. Standardized| line widths
given in 1ISO 128-20["] should be used.

If additional line widths-are required, the ratio between any two line widths should be at least 2:1.

6.7| Lines andarcs

Ling types should be in accordance with ISO 128-20[']. Lines which come into contact or intersect|at an acute
angle should not have angles of less than 15°. Straight lines which do not run parallel to grid lines $hould have
increments of 15° or should be defined with gradient ratios, e.g. 1:1, 2:1, 3:1, 4:1. Straight lines should begin
and end on an intersection of the grid.

The end points of an arc shall lie on intersections of the grid. Curves shall consist only of arc segments and/or
straight lines.

The following applies to straight lines and arcs defining the outline of a graphical symbol on which connect
nodes are required (see Figure 10):

a) the axis of horizontal and vertical lines shall lie on the 0,5 M or 1 M grid;

b) the axis of inclined lines or arcs shall intersect as many intersections of the 0,5 M grid as connect nodes
are needed.

© 1SO 2010 — All rights reserved 7
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0
\ / A TN
\ /
o
05
- ¢ d
a) Crushing machine b) Vessel

Figure 10 — Examples of graphical symbol outlines containing connect'nodes

6.8 Minimum space between parallel lines

The minimym space between parallel lines shall be at least twice the line width'ef the widest line.

6.9 Hatched and filled areas

For hatched areas, the requirements with respect to the minimum-space between parallel lines and to the|line
width shall be applied.

Filled aread should be avoided.

6.10 Connect node

If required] the graphical symbol should be,provided with the appropriate number of connect nqdes
representing inputs and outputs.

6.11 Position of a connect node
A connect rjode should lie on anCintersection of the 1 M or the 0,5 M grid (e.g. see Figure 10).

If it is intendled to position text between connect nodes or parallel terminal lines, the minimum space between
these nodes or lines shalkbe 2 M.

For more détailed infermation, see IEC 81714-2.

6.12 Terminal line

If terminal lines are required, they should be as short as practicable with regard to the space required for the
terminal or port designations.

In those cases where the graphical symbol does not include terminal lines and the connection lines should be

attached to the graphical symbol in a specific manner, the connection lines should be indicated by dotted lines
(see Table 1, examples 1 and 2).

8 © 1SO 2010 — All rights reserved
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For use in computer-aided systems, graphical symbols require a reference point. The reference point shall lie
on an 0,5 M or 1 M intersection of the same grid as that used for the design of the graphical symbol.

For

more detailed information, see IEC 81714-2.

Further recommendations regarding the location of the reference point may be given in other relevant
International Standards.

6.14_Text assigned ta graphical symbols
6.14.1 Typeface of characters
The| typeface of characters should comply with 1SO 3098-2[4], type B vertical, where applicable. Letter
symbols of quantities, as shown in ISO 80000['%, IEC 80000['"], and IEC 60027(7] are récommended.
6.14.2 Set of characters
Any| text within graphical symbols should be composed from standard character sets. To maintain
compatibility with computer processing, characters should be restricted\to those characters encpded in the
ISOJIEC 646[2] 7-bit character set, International Reference Version (IRV), excluding control and national
replacement characters. If additional characters are required, they shall be selected from existing coded
chafacter sets, i.e. ISO/IEC 8859, ISO/IEC 10367, and ISO/IEC 10646.
6.14.3 Text orientation
Thej orientation of text (reading direction) shall complyswith the rules for the orientation of dimensigning values
in 130 129-1, limited to horizontal and vertical values.
6.14.4 Location of text inside an outline
Text related to the graphical symbaol as a whole should preferably be placed in the [top centre
[seg Figure 11 a)] or alternatively in the middle [see Figure 11 b)] of the outline of the graphical symbol.
Text related to input or output-shall be placed next to the relevant input or output [see Figure 11 c)]
6.14.5 Minimum distances
Thel minimum spacé between a text and its surrounding geometry shall be at least twice the line|width, d, of
the wider line (see‘Figure 12).

a) b) c)
NOTE The filled-in areas show the areas occupied by the text.

Figure 11 — Examples of text location

© 1SO 2010 — All rights reserved
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Figure 12 — Minimum distances between text and lines

6.15 Size|of graphical symbols

The size of|a graphical symbol should take into account space requirements, such as included text, inclyded
constituent graphical symbols, other graphical details, location and number of connect nodes.

6.16 Symbpol identifier

Each graphical symbol published in an International Standard shallhave an identification number
unambiguous within the domain of the International Standard. The identification number shall be mainta|ned
during its lifg cycle.

For more dg¢tailed information, see IEC 81714-2.

7 Modification of proportions

The standafdized proportions of graphical symbols ‘should be as shown in relevant International Standards
(IEC 60617[8] and ISO 14617I5]). When applied,.however, the proportions of an existing graphical symbol, le.g.

the graphic
conveys thg

Allowed mq
application

8 \Varia

NOTE |
graphical sy

When appli

bl symbols shown in Figures 4 and 5;"may be modified, as long as the modified graphical sy
same semantic information as the original one.

difications of graphical symbols may be shown, for example, in separate documentation ¢
standards.

nts of graphical symbols

n the context(of this part of ISO 81714, variants of graphical symbols are not considered to be diffg
nbols.

ed;_different variants of a graphical symbol, satisfying different requirements with regard to

hbol

trent

flow

direction a

rpnding directions may he needed Due to the different gpnmptrir‘ thlnp of the gmphir‘al syn

hbol,

up to two, four or eight such variants may be required.

In simple cases, the variants can be obtained by rotation or creation of a mirror image. As examples, in
Figures 13, 14, and 15 variant A is turned anti-clockwise by steps of 90° to variants B, C and D. Variant E is
constructed by creating a mirror image of variant A about the y axis. Variant E again is turned anti-clockwise
by steps of 90° to variants F, G and H.

In more complicated cases, e.g. if the graphical symbol includes text, it might be necessary to adjust the
reading direction (see 6.14.3) and to shift the position of the text.

From all the possible variants shown in Figures 16 and 17, variants A, B, E and F are the preferred ones in
accordance with the rules set up in this part of ISO 81714.

10 © 1SO 2010 — All rights reserved
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In the context of this part of ISO 81714, variants of graphical symbols have the same identification number but
are distinguished by additional letter codes A ... H.

Allowed variants of graphical symbols may be shown, for example, in a separate document or in application
standards.

B A F E

90° 0° 90° 0°
"4 "4
A A

4 IS 1 A

> x > x
C D G H
180° 270° 180° 270°

Key
A, BLC,D,E F G H variants

Figure 13 — Possible variants of the.graphical symbol for a latch

B
90°

B
i

y
A

A

0°

L ¢ > X
C D G H

180° 210° 180° 270°

Key,|
A, Bl C, DsE)F, G, H variants

Figure 14 — Po
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D G H
180° 210° 180° 270°

Key
A B,C,D,H F, G H variants

Figure 15 — Example of required modifications in different variants

us]
M

2D
I
N
1

D |)|/€/ H L
L | a -
E}J S 53 T

Key
A B,C,D,E,F,GH variants

a8  Arrow indicating flow direction.

Figure 16 — Example of required modifications in different variants
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