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Foreword 
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voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60947-5-1 on 2004-05-01. 

This European Standard supersedes EN 60947-5-1:1997 + A1:1999 + A12:1999 + A2:2000. 

This European Standard should be used in conjunction with EN 60947-1:1999. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 2005-02-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 2007-02-01 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and covers essential requirements of 
EC Directive(s). See Annex ZZ. 

Annexes ZA and ZZ have been added by CENELEC. 

The contents of the corrigendum of November 2004 have been included in this copy. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60947-5-1:2003 was approved by CENELEC as a 
European Standard without any modification. 

__________ 

Foreword to amendment A1 

The text of document 17B/1653/FDIS, future amendment 1 to IEC 60947-5-1:2003, prepared by SC 17B, 
Low-voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as amendment A1 to EN 60947-5-1:2004 
on 2009-05-01. 

The following dates were fixed: 

– latest date by which the amendment has to be  
 implemented at national level by publication of  
 an identical national standard or by endorsement 

 
 
(dop) 

 
 
2010-02-01 

– latest date by which the national standards conflicting 
 with the amendment have to be withdrawn  

 
(dow) 

 
2012-05-01 

Annex ZA has been added by CENELEC. 
__________ 

Endorsement notice 

The text of amendment 1:2009 to the International Standard IEC 60947-5-1:2003 was approved by 
CENELEC as an amendment to the European Standard without any modification. 

__________ 
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR – 
 

Part 5-1: Control circuit devices and switching elements – 
Electromechanical control circuit devices 

 
 
 

1 General 

The provisions of the general rules, IEC 60947-1, are applicable to this standard, where 
specifically called for. General rules, clauses and subclauses thus applicable, as well as 
tables, figures and annexes are identified by a reference to IEC 60947-1, for example 1.2.3, 
Table 4 or Annex A of IEC 60947-1. 

1.1 Scope and object 

This part of IEC 60947 applies to control circuit devices and switching elements intended for 
controlling, signalling, interlocking, etc., of switchgear and controlgear. 

It applies to control circuit devices having a rated voltage not exceeding 1 000 V a.c. (at a 
frequency not exceeding 1 000 Hz) or 600 V d.c. 

However, for operational voltages below 100 V a.c. or d.c., see note 2 of 4.3.1.1. 

This standard applies to specific types of control circuit devices such as: 

– manual control switches, for example pushbuttons, rotary switches, foot switches, etc.; 
– electromagnetically operated control switches, either time-delayed or instantaneous, for 

example contactor relays; 
– pilot switches, for example pressure switches, temperature sensitive switches (thermostats), 

programmers, etc.; 
– position switches, for example control switches operated by part of a machine or 

mechanism; 
– associated control circuit equipment, for example indicator lights, etc. 

NOTE 1 A control circuit device includes (a) control switch(es) and associated devices such as (an) indicator 
light(s). 

NOTE 2 A control switch includes (a) switching element(s) and an actuating system. 

NOTE 3 A switching element may be a contact element or a semiconductor element. 

It also applies to specific types of switching elements associated with other devices (whose 
main circuits are covered by other standards) such as: 

– auxiliary contacts of a switching device (e.g. contactor, circuit breaker. etc.) which are not 
dedicated exclusively for use with the coil of that device; 

– interlocking contacts of enclosure doors; 
– control circuit contacts of rotary switches; 
– control circuit contacts of overload relays. 
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Contactor relays shall also meet the requirements and tests of IEC 60947-4-1 except for the 
utilization category which shall comply with this standard. 

The colour requirements of indicator lights, pushbuttons, etc., are found in IEC 60073 and 
also in publication 2 of the International Commission of Illumination (CIE). 

The object of this standard is to state: 

a) The characteristics of control circuit devices. 
b) The electrical and mechanical requirements with respect to: 

1) The various duties to be performed.  
2) The significance of the rated characteristics and of the markings. 
3) The tests to verify the rated characteristics. 

c) The functional requirements to be satisfied by the control circuit devices with respect to: 
1) Environmental conditions, including those of enclosed equipment. 
2) Dielectric properties. 
3) Terminals. 

1.2 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 document (including any amendments) applies. 

IEC 60050(441):1984, International Electrotechnical Vocabulary (IEV) – Chapter 441: 
Switchgear, controlgear and fuses  
Amendment 1 (2000) 

IEC 60050(446):1983, International Electrotechnical Vocabulary (IEV) – Chapter 446: 
Electrical relays 

IEC 60068-2-6:1995, Environmental testing – Part 2: Tests – Test Fc: Vibration (sinusoidal) 

IEC 60068-2-14:1984, Environmental testing – Part 2: Tests – Test N: Change of temperature 
Amendment 1 (1986)  

IEC 60068-2-27:1987, Environmental testing – Part 2: Tests – Test Ea and guidance: Shock 

IEC 60073:2002, Basic and safety principles for man-machine interface, marking and 
identification – Coding principles for indications and actuators  

This standard does not include the relays covered in IEC 60255 or in the IEC 61810 series, 
nor automatic electrical control devices for household and similar purposes. 

IEC 60068-2-30:2005, Environmental testing – Part 2-30: Tests – Test Db: Damp heat, cyclic 
(12 h + 12 h cycle) 

!

!

"

"
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IEC 60112:2003, Method for the determination of the proof and the comparative tracking 
indices of solid insulating materials 

IEC 60255 (all parts), Electrical relays 

IEC 60617 (all parts), Graphical symbols for diagrams 

 

IEC 60947-4-1:2000, Low-voltage switchgear and controlgear – Part 4-1: Contactors and 
motor-starters – Electromechanical contactors and motor-starters 

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) – Part 4-2: Testing and measure-
ment techniques – Electrostatic discharge immunity test   
Amendment 1 (1998)  
Amendment 2 (2000) 

IEC 61000-4-8:1993, Electromagnetic compatibility (EMC) – Part 4-8: Testing and measure-
ment techniques – Power frequency magnetic field immunity test  
Amendment 1 (2000) 

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) – Part 4-13: Testing and measure-
ment techniques – Harmonics and interharmonics including mains signalling at a.c. power 
port, low-frequency immunity tests 

IEC 61140:2001, Protection against electric shock – Common aspects for installation and 
equipment 

IEC 60947-1:2007, Low-voltage switchgear and controlgear – Part 1: General rules 

IEC 60947-5-5:2005, Low-voltage switchgear and controlgear – Part 5-5: Control circuit 
devices and switching elements – Electrical emergency stop device with mechanical latching 
function 

IEC 61000-4-3:2008, Electromagnetic compatibility (EMC) – Part 4-3: Testing and 
measurement techniques – Radiated, radio-frequency, electromagnetic field immunity test 

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) – Part 4-4: Testing and 
measurement techniques – Electrical fast transient/burst immunity test 

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) – Part 4-5: Testing and 
measurement techniques – Surge immunity test 

IEC 61000-4-6:2008, Electromagnetic compatibility (EMC) – Part 4-6: Testing and 
measurement techniques – Immunity to conducted disturbances, induced by radio-frequency 
fields 

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) – Part 4-11: Testing and 
measurement techniques – Voltage dips, short interruptions and voltage variations immunity 
tests 

Amendment 1 (2004) 

CISPR 11:2003, Industrial, scientific and medical (ISM) radio-frequency equipment – 
Electromagnetic disturbance characteristics – Limits and methods of measurement  
Amendment 1 (2004)  
Amendment 2 (2006) 

!

!Amendment 1 (2002) 
Amendment 2 (2005) 

!

!

"

"

"

"

"

!
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2 Definitions 

For the purposes of this part of IEC 60947 the definitions of IEC 60947-1 and the following 
additions apply: 

Alphabetical index of definitions ................................................................................. References 

A 
Actuating quantity ................................................................................................... .....2.4.2.1 
Adjustable delay (of a contact element) ................................................................... .....2.4.1.4 
 

B 
Biased position ....................................................................................................... .....2.4.3.4 
Bounce time ............................................................................................................ ...2.4.4.10 
Break-contact element (normally closed) ................................................................. .....2.3.3.4 
Button ..................................................................................................................... ........2.3.4 
 

C 
Change-over contact elements ................................................................................ .....2.3.3.5 
Contact element (of a control switch) ...................................................................... ........2.3.3 
Contact unit ............................................................................................................ ...2.3.3.10 
Control circuit device ............................................................................................... ........2.1.1 
Control station ........................................................................................................ ........2.1.4 
Control switch ......................................................................................................... ........2.1.2 
Control switch suitable for isolation ......................................................................... ........2.1.3 
Covered push-button ............................................................................................... ...2.2.2.11 
 

D 
d-delay (of a contact element) ................................................................................. .....2.4.1.2 
Definite position (abbreviation: position) (of a rotary switch) .................................... .....2.4.3.1 
Delayed action push-button ..................................................................................... .....2.2.2.9 
Dependent action contact element .......................................................................... .....2.3.3.9 
Differential value ..................................................................................................... .....2.4.2.4 
Direct drive ............................................................................................................. .....2.4.4.3 
Double gap contact element .................................................................................... .....2.3.3.2 
 

E 
e-delay (of a contact element) ................................................................................. .....2.4.1.1 
Electrically separated contact elements .................................................................. .....2.3.3.7 
End stop ................................................................................................................. ........2.3.6 
Extended button ...................................................................................................... .....2.3.4.3 
 

F 
Fixed delay (of a contact element) .......................................................................... .....2.4.1.3 
Flush-button ............................................................................................................ .....2.3.4.1 
Foot-switch (pedal) ................................................................................................. ...2.2.2.21 
Free push-button ..................................................................................................... ...2.2.2.13 
 

G 
Guided push-button ................................................................................................. ...2.2.2.14 
 

I 
Illuminated push-button ........................................................................................... ...2.2.2.10 
Independent (snap) action contact element ............................................................. .....2.3.3.8 
Instantaneous contactor relay ................................................................................. .....2.2.1.1 
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J 
Joy stick .................................................................................................................. ...2.2.2.19 
 

K 
Key-operated push-button ....................................................................................... .....2.2.2.7 
Key-operated rotary switch........................................................... ...............................2.2.2.16 
 

L 
Latched position ................................................................................................... ........2.4.3.5 
Latched push-button ............................................................................................... .....2.2.2.5 
Limited drive ........................................................................................................... .....2.4.4.5 
Limited movement rotary switch .............................................................................. ...2.2.2.17 
Locating mechanism (of a rotary switch) ................................................................. ........2.3.5 
Locked position ....................................................................................................... .....2.4.3.6 
Locked push-button ................................................................................................. .....2.2.2.6 

 
M 

Make-contact element ............................................................................................ . ....2.3.3.3 
Minimum actuating force (or moment) ..................................................................... .....2.4.4.7 
Minimum starting force (or moment) ........................................................................ .....2.4.4.6 
Mushroom button .................................................................................................... .....2.3.4.4 

 
O 

Operating diagram .................................................................................................. .....2.4.3.7 
Operating value ....................................................................................................... .....2.4.2.2 
Over-travel of the actuator ...................................................................................... .....2.4.4.2 
Over-travel of the contact element .......................................................................... .....2.4.4.9 
 

P 
Pilot switches .......................................................................................................... ........2.2.1 
Position of rest ........................................................................................................ .....2.4.3.2 
Position switch ........................................................................................................ .....2.2.1.3 
Positive drive .......................................................................................................... .....2.4.4.4 
Pre-travel of the actuator ........................................................................................ .....2.4.4.1 
Pre-travel of the contact element ............................................................................. .....2.4.4.8 
Programmer ............................................................................................................ .....2.2.1.4 
Pull-button .............................................................................................................. .....2.2.2.2 
Pulse (fleeting) contact element .............................................................................. .....2.3.3.6 
Push-button ............................................................................................................ .....2.2.2.1 
Push-pull button ...................................................................................................... .....2.2.2.3 
 

R 
Recessed button ..................................................................................................... .....2.3.4.2 
Return value ........................................................................................................... .....2.4.2.3 
Rotary control switch ............................................................................................... ...2.2.2.15 
Rotary button (selector switch) ................................................................................ .....2.2.2.4 
 

S 
Semiconductor element ........................................................................................... ........2.3.2 
Shrouded push-button ............................................................................................. ...2.2.2.12 
Single gap contact element ..................................................................................... .....2.3.3.1 
Switching element ................................................................................................... ........2.3.1 
 

T 
Time-delay contactor relay ...................................................................................... .....2.2.1.2 
Time-delay push-button ........................................................................................... .....2.2.2.8 
Transit position ........................................................................................................ .....2.4.3.3 
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U 
Unidirectional movement rotary switch .................................................................... ...2.2.2.18 
 

W 
Wobble stick ...............................................................................................................2.2.2.20 
 

2.1 Basic definitions 

2.1.1 
control circuit device 
an electrical device intended for the controlling, signalling, interlocking, etc., of switchgear 
and controlgear 

NOTE Control circuit devices may include associated devices dealt with in other standards, such as instruments, 
potentiometers, relays, in so far as associated devices are used for the purposes specified above. 

2.1.2 
control switch (for control and auxiliary circuits) 
a mechanical switching device which serves the purpose of controlling the operation of 
switchgear or controlgear, including signalling, electrical interlocking, etc. 

NOTE 1 A control switch consists of one or more contact elements with a common actuating system. 

NOTE 2 This definition differs from IEV 441-14-46 since a control switch may include semiconductor elements or 
contact elements (see 2.3.2 and 2.3.3). 

2.1.3 
control switch suitable for isolation 
a control switch which, in the open position, complies with the requirements specified for the 
isolating function (see 2.1.19 and 7.2.3.1 b) of IEC 60947-1) 

NOTE Such control switches are intended to provide a higher degree of safety to personnel when working on the 
equipment controlled. For this reason, they have to be manually actuated relying on the intelligence of instructed 
persons to react in case they would fail to operate, e.g. in case of insufficiently opened contacts. 

2.1.4 
control station 
an assembly of one or more control switches fixed on the same panel or located in the same 
enclosure  

[IEV 441-12-08] 

NOTE A control station panel or enclosure may also contain related equipment, e.g. potentiometers, signal lamps, 
instruments, etc. 

2.2 Control switches 

2.2.1 
automatic control switches 
NOTE Automatic control switches are operated by automatic control (see 2.4.5 of IEC 60947-1). They are also 
designated as pilot switches (see 2.2.18 of IEC 60947-1). 
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2.2.1.1 
instantaneous contactor relay 
a contactor relay operating without any intentional time delay  

[IEV 441-14-36] 

NOTE Unless otherwise stated, a contactor relay is an instantaneous contactor relay. 

2.2.1.2 
time-delay contactor relay 
a contactor relay with specified time-delay characteristics  

[IEV 441-14-37] 

NOTE 1 The time-delay may be associated with energization (e-delay) or with de-energization (d-delay) or both. 

NOTE 2 A time-delay contactor relay may also incorporate instantaneous contact elements. 

2.2.1.3 
position switch 
A pilot switch the actuating system of which is operated by a moving part of the machine, 
when this part reaches a predetermined position  

[IEV 441-14-49] 

2.2.1.4 
programmer 
a control switch having a multiplicity of switching elements which, after initiation, operates in a 
defined sequence 

2.2.2 
manually operated control switches 
NOTE Manually operated control switches are operated by manual control (see 2.4.4 of IEC 60947-1). 

2.2.2.1 
push-button 
a control switch having an actuator intended to be operated by force exerted by a part of the 
human body, usually the finger or palm of the hand, and having stored energy (spring) return  

[IEV 441-14-53] 

2.2.2.2 
pull-button 
a control switch having an actuator intended to be operated by manual pull, and having stored 
energy (spring) return 

2.2.2.3  
push-pull button 
a control switch having an actuator intended to be operated by manual push and returned to 
its initial position by manual pull, or vice versa 

NOTE There are also «push-push» or «push-turn» or other combinations of buttons. 

2.2.2.4 
rotary button (e.g.: selector switch) 
a combination of push-button type switching elements having an actuator operated by a 
manual rotation (see also 2.2.2.15 to 2.2.2.18 inclusive) 

NOTE A rotary push-button may have more than two positions; it may or may not have a spring return. 
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2.2.2.5 
latched push-button 
a push-button with spring return, but which remains in the actuated position until a latch is 
released by a separate action 

NOTE The latching may be released by subsequent actuation (such as pushing, turning, etc.) of the same or of an 
adjacent push-button or by the action of an electromagnet, etc. 

2.2.2.6  
locked push-button 
a push-button which may be secured in one or more of its positions by a separate action 

NOTE The locking may be obtained by turning the button, by turning a key, by operating a lever, etc. 

2.2.2.7 
key-operated push-button 
a push-button which can only be operated as long as a key remains inserted 

NOTE Key withdrawal may be provided at any position. 

2.2.2.8 
time-delay push-button 
a push-button the contacts of which return to the initial position only after a pre-determined 
interval of time following the release of the actuating force 

2.2.2.9 
delayed action push-button 
a push-button in which the switching operation does not occur until after the force on the 
button has been maintained for a pre-determined interval of time 

2.2.2.10 
illuminated push-button 
a push-button incorporating a signalling lamp in the button 

2.2.2.11 
covered push-button 
a push-button in which the button is protected against inadvertent operation by a lid or a 
cover 

2.2.2.12 
shrouded push-button 
a push button in which the button is protected against inadvertent operation in certain 
directions 

2.2.2.13 
free push-button 
a push-button in which the rotation of the actuator around its axis is not limited 

2.2.2.14 
guided push-button 
a push-button in which the rotation of the actuator around its axis is prevented 

NOTE Examples of guided push-buttons: the actuators of which are keyed, square or rectangular, etc. 

2.2.2.15 
rotary control switch (abbreviation: rotary switch) 
a control switch having an actuator intended to be operated by rotation 
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2.2.2.16 
key-operated rotary switch 
a rotary switch where a key is used as the actuator 

NOTE Key withdrawal may be provided at any position. 

2.2.2.17  
limited movement rotary switch 
a rotary switch with a restricted angular movement of its actuator 

2.2.2.18  
unidirectional movement rotary switch 
a rotary switch in which the actuating system allows rotation in one direction only 

2.2.2.19  
joy stick 
a control switch having an actuator consisting of a pin or stick projecting essentially at a right 
angle from the panel or enclosure when in one of its positions and intended to be operated by 
angular displacement 

NOTE 1 A joy stick may have more than two positions associated with different directions of the displacement of 
the stick and operating the contact elements differently: such a joy stick is referred to as a joy stick selector. 

NOTE 2 The pin or stick may or may not have a spring return. 

2.2.2.20  
wobble stick 
a joy stick which operates all contact elements alike, whatever be the direction of the 
displacement 

2.2.2.21  
foot switch (pedal) 
a control switch having an actuator intended to be operated by force exerted by a foot 

[IEV 441-14-52 modified] 

2.3 Parts of control switches  

2.3.1  
switching element 
a switching element may be a semiconductor element (see 2.3.2) or a contact element 
(see 2.3.3) 

2.3.2  
semiconductor element 
an element designed to switch the current of an electric circuit by means of the controlled 
conductivity of a semiconductor 

2.3.3 
contact element (of a control switch) 
the parts, fixed and movable, conducting and insulating, of a control switch necessary to close 
and open one single conducting path of a circuit 

NOTE 1 The contact element and the actuating system may form an indivisible unit, but frequently one or more 
contact elements may be combined with one or more actuating system or systems. The actuating systems may be 
different. 

NOTE 2 Definitions relating to various kinds of contact elements are given in 2.3.3.1 to 2.3.3.10 inclusive. 

NOTE 3 This definition does not include control coils and magnet systems. 
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The following definitions refer to a single contact element of a control switch: 

2.3.3.1  
single gap contact element (see Figures 4 a) and 4 c)) 
a contact element which opens or closes the conducting path of its circuit on one location only 

2.3.3.2  
double gap contact element (see Figures 4 b), 4 d) and 4 e)) 
a contact element which opens or closes the conducting path of its circuit in two locations in 
series 

2.3.3.3  
make-contact element (normally open) 
a contact element which closes a conducting path when the control switch is actuated 

2.3.3.4 
break-contact element (normally closed) 
a contact element which opens a conducting path when the control switch is actuated 

2.3.3.5 
change-over contact elements (see Figures 4 c), 4 d) and 4 e)) 
a contact element combination which includes one make-contact element and one break-
contact element 

2.3.3.6 
pulse (fleeting) contact element 
a contact element which opens or closes a circuit for a part of the travel during the transition 
of the actuator from one position to another 

2.3.3.7 
electrically separated contact elements 
contact elements belonging to the same control switch, but adequately insulated from each 
other so that they can be connected into electrically separated circuits  

[IEV 441-15-24] 

2.3.3.8 
independent (snap) action contact element 
a contact element of a manual or automatic control device in which the velocity of contact 
motion is substantially independent of the velocity of motion of the actuator 

2.3.3.9 
dependent action contact element 
a contact element of a manual or automatic control device in which the velocity of contact 
motion depends on the velocity of motion of the actuator 

2.3.3.10 
contact unit 
a contact element or contact element combination which can be combined with similar units 
operated by a common actuating system 
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2.3.4 
button 
the external end of the actuator of a push-button, to which the actuating force is applied 

2.3.4.1 
flush-button 
a button which is substantially level with the adjacent fixed surrounding surface when in its 
initial position and is below this surface when it is operated 

2.3.4.2 
recessed button 
a button which is below the adjacent fixed surrounding surface in both its initial and operated 
positions 

2.3.4.3 
extended button 
a button which protrudes above the adjacent fixed surrounding surface both in its initial 
position and in its operated position 

2.3.4.4 
mushroom button 
a button, the protruding end of which has an enlarged diameter 

2.3.5 
locating mechanism (of a rotary switch) 
that part of the actuating system which retains the actuator and/or the contact elements in 
their positions 

2.3.6 
end stop 
a device that limits the travel of a moving part 

NOTE An end stop may relate either to the actuator or to the contact element. 

2.4 Operation of control switches 

2.4.1 Operation of contactor relays 

2.4.1.1  
e-delay (of a contact element) 
a delay in the operation of a contact element of a contactor relay, following the energization of 
the coil of the electromagnet of this contactor relay 

Example: delay to close make-contacts (ON delay). 

2.4.1.2 
d-delay (of a contact element) 
a delay in the operation of a contact element of a contactor relay, following the de-
energization of the coil of the electromagnet of this contactor relay 

Example: delay to open make-contacts (OFF delay) 

Note for 2.4.1.1 and 2.4.1.2 – The terms 'e-delay" and "d-delay" may be applied to any kind of contact elements 
(see 2.3.3). 
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2.4.1.3 
fixed delay (of a contact element) 
a delay in the operation of a contact element of a contactor relay, which is not intended to be 
adjusted in value 

2.4.1.4 
adjustable delay (of a contact element) 
a delay in the operation of a contact element of a contactor relay, which is intended to be 
adjusted to different values after the installation of the contactor relay 

2.4.2 Operation of pilot switches 

2.4.2.1 
actuating quantity 
the physical quantity, the value of which is decisive for the actuation or non-actuation of a 
pilot switch 

2.4.2.2 
operating value 
the value of the actuating quantity which is sufficient to cause a pilot switch to be actuated 

2.4.2.3 
return value 
the value of the actuating quantity which has to be re-established in order to cause an 
actuated pilot switch to return to its position of rest 

2.4.2.4  
differential value 
the difference between the operating value and the return value 

2.4.3 Operation of rotary switches 

2.4.3.1 
definite position (abbreviation: position) (of a rotary switch) 
a position into which the locating mechanism pulls the rotary switch and retains it as long as 
the actuating moment does not exceed a certain value 

2.4.3.2 
position of rest 
a stable (definite) position into which the locating mechanism tends to move back and retain 
the rotary switch by stored energy 

2.4.3.3 
transit position 
a (definite) position in which the locating mechanism produces an intended marked change in 
the operating moment, but in which the actuator cannot remain by itself 

2.4.3.4 
biased position 
a (definite) position of a rotary switch in which the actuator is pulled against a stop from which 
it will return to a position of rest by means of stored energy (for example, by means of a 
spring) 

NOTE During the transfer from a biased position to the adjacent position of rest, the rotary switch may pass 
through one or more transit positions. 
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2.4.3.5 
latched position 
a biased position in which the return mechanism is held by a latching arrangement 

NOTE The latching arrangement may be released manually or otherwise. 

2.4.3.6 
locked position 
a (definite) position in which a rotary switch is secured by separate action 

NOTE The locking may be obtained by turning a key, operating a lever, etc. 

2.4.3.7 
operating diagram 
the representation of the intended order in which the contact elements of a rotary switch 
operate as a result of actuation 

2.4.4 Operation of mechanically operated control switches 

2.4.4.1 
pre-travel of the actuator (dimension a on Figure 2) 
the maximum travel of the actuator which causes no travel of the contact elements 

2.4.4.2 
over-travel of the actuator 
the travel of the actuator after all the contacts have reached their closed (open) position 

2.4.4.3 
direct drive 
a connection between actuator and contact element that excludes any pre-travel of the 
actuator 

2.4.4.4 
positive drive 
a connection between actuator and contact element such that the force applied to the actuator 
is directly transmitted to the contact element 

2.4.4.5 
limited drive 
a connection between actuator and contact element that limits the force transmitted to the 
contact element 

2.4.4.6 
minimum starting force (or moment) 
the smallest value of force (or moment) initiating the pre-travel of the actuator 

2.4.4.7 
minimum actuating force (or moment) 
the minimum value of the force (or moment) to be applied to the actuator that will cause all 
contacts to reach their closed (open) position 

2.4.4.8 
pre-travel of the contact element (dimension b on Figure 2) 
the relative movement which occurs within the contact element before the contacts make 
(break) 
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2.4.4.9 
over-travel of the contact element (dimension d on Figure 2) 
the relative movement which occurs within the contact element after the contacts have 
reached the make (break) position 

2.4.4.10  
bounce time 
for a contact which is closing (opening) its circuit, the time interval between the instant when 
the contact circuit first closes (opens) and the instant when the circuit is finally closed 
(opened)  

[IEV 446-17-13] 

3 Classification 

3.1 Contact elements 

Contact elements may be classified as follows: 

a) Utilization categories (see 4.4). 
b) Electrical ratings based on utilization categories (see Annex A). 
c) One of the following form letters (see Figure 4):  

1) Form A – Single gap make-contact element; 
2) Form B – Single gap break-contact element; 
3) Form C – Single gap make-break three terminal change-over contact element; 
4) Form X – Double gap make-contact element; 
5) Form Y – Double gap break-contact element; 
6) Form Z – Double gap make-break four terminal change-over contact element. 

d) Other types not included in c). 

NOTE 1 Regarding Figure 4e). the two moving contact elements are electrically separated (see 2.3.3.7). 

NOTE 2 Distinction is made between make before break (overlap) change-over contact elements where the two 
circuits are both closed for a part of the travel of the moving contacts from one position to the other, and break 
before make (non-overlap) change-over contact elements where the two circuits are both open for a part of the 
travel of the moving contacts from one position to the other. Unless otherwise stated, change-over contact 
elements are break before make. 

3.2 Control switches 

Control switches may be classified according to the contact element and the nature of the 
actuating system, e.g. push-buttons, form X. 

3.3 Control circuit devices 

Control circuit devices may be classified according to the control switch and the associated 
control circuit equipment, e.g. push-buttons plus indicator lights. 

3.4 Time delay switching elements 

Distinction is made according to how the time delay of a switching element is achieved, e.g. 
electrical delay, magnetic delay, mechanical delay, or pneumatic delay. 
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3.5 Control switch mounting 

The control switch mounting may be classified by the mounting hole size, e.g. D12, D16, D22, 
D30 (see 6.3.1). 

4 Characteristics 

4.1 Summary of characteristics 

The characteristics of control circuit devices and switching elements should be stated in the 
following terms, where such terms are applicable: 

– type of equipment (see 4.2); 
– rated and limiting values for switching elements (see 4.3); 
– utilization categories of switching elements (see 4.4); 
– normal and abnormal load characteristics (see 4.3.5); 
– switching overvoltages (see 4.9). 

4.1.1 Operation of a control switch 

The principal application of a control switch is the switching of loads as indicated for the 
various utilization categories in Table 1. 

Other applications, e.g. the switching of tungsten filament lamps, small motors, etc., are not 
dealt with in detail in this standard, but are mentioned in 4.3.5.2. 

4.1.1.1 Normal conditions of use 

The normal use of a control switch is to close, maintain and open circuits in accordance with 
the utilization category shown in Table 1. Also refer to Table 4. 

4.1.1.2 Abnormal conditions of use 

Abnormal conditions may arise, for example, when an electromagnet, although energized, has 
failed to close. Refer to Table 5. 

A control switch shall be able to break the current corresponding to such conditions of use. 

4.2 Type of control circuit device or switching element 

The following shall be stated: 

4.2.1 Kind of control circuit device 

– manual control switches, e.g. push-buttons, rotary switches, foot switches, etc.; 
– electromagnetically operated control switches, either time delayed or instantaneous, e.g. 

contactor relays; 
– pilot switches, e.g. pressure switches, temperature sensitive switches (thermostats), 

programmers, etc.; 
– position switches; 
– associated control equipment, e.g. indicator lights, etc. 
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4.2.2 Kind of switching elements 

– auxiliary contacts of a switching device (e.g. contactor, circuit breaker, etc.) which are not 
dedicated exclusively for use with the coil of that device;  

– interlocking contacts of enclosure doors; 
– control circuit contacts of rotary switches; 
– control circuit contacts of overload relays. 

4.2.3 Number of poles 

4.2.4 Kind of current 

Alternating current or direct current. 

4.2.5 Interrupting medium 

Air, oil, gas, vacuum, etc. 

4.2.6 Operating conditions 

4.2.6.1 Method of operation 

Manual, electromagnetic, pneumatic, electro-pneumatic. 

4.2.6.2 Method of control 

– automatic; 
– non-automatic; 
– semi-automatic. 

4.3 Rated and limiting values for switching elements 

The rated values established for the switching elements of a control circuit device shall be 
stated in accordance with 4.3.1 to 4.3.5 inclusive but it is not necessary to specify all the 
values listed. 

4.3.1 Rated voltages (of a switching element) 

A switching element is defined by the following rated voltages: 

4.3.1.1 Rated operational voltage (Ue) 

Subclause 4.3.1.1 of IEC 60947-1 applies with the following additions: 

For three-phase circuits, Ue is stated as r.m.s. voltage between phases. 

NOTE 1 A switching elements may be assigned a number of combinations of rated operational voltage and rated 
operational current. 

NOTE 2 Control switches dealt with in this standard are not normally intended to be used at very low voltages and 
they may not be suitable for such a service. It is therefore recommended to seek the advice of the manufacturer 
concerning any application with a low value of operational voltage, e.g. below 100 V a.c. or d.c. 

4.3.1.2 Rated insulation voltage (Ui) 

Subclause 4.3.1.2 of IEC 60947-1 applies. 
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4.3.1.3 Rated impulse withstand voltage (Uimp) 

Subclause 4.3.1.3 of IEC 60947-1 applies. 

4.3.2 Currents 

A switching element is characterized by the following currents: 

4.3.2.1 Conventional free air thermal current (Ith) 

Subclause 4.3.2.1 of IEC 60947-1 applies. 

4.3.2.2 Conventional enclosed thermal current (Ithe) 

Subclause 4.3.2.2 of IEC 60947-1 applies. 

4.3.2.3 Rated operational current (Ie) 

The first paragraph of 4.3.2.3 of IEC 60947-1 applies. 

4.3.3 Rated frequency 

Subclause 4.3.3 of IEC 60947-1 applies. 

4.3.4 Vacant 

4.3.5 Normal and abnormal load characteristics 

4.3.5.1 Rated making and breaking capacities and behaviour of switching elements 
under normal conditions 

A switching element shall comply with both requirements given in Table 4 corresponding to 
the assigned utilization category and the requirements according to the rated operational 
voltage. 

NOTE 1 For a switching element to which a utilization category is assigned, it is not necessary to specify 
separately a making and breaking capacity. 

NOTE 2 A switching element used for the switching of small motors and tungsten filament lamp loads shall be 
assigned a utilization category given in IEC 60947-4-1 and comply with the appropriate corresponding 
requirements in that publication. 

4.3.5.2 Making and breaking capacities under abnormal conditions 

A switching element shall comply with the requirements given in Table 5 corresponding to the 
assigned utilization category. 

NOTE An example of an abnormal condition of use is one where the electromagnet does not operate and the 
switching elements have to interrupt the making current. 

4.3.6 Short-circuit characteristics 

4.3.6.1 Rated conditional short-circuit current 

Subclause 4.3.6.4 of IEC 60947-1 applies. 
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4.4 Utilization categories for switching elements 

The utilization categories as given in Table 1 are considered standard. Any other types of 
application shall be based on agreement between manufacturer and user, but information 
given in the manufacturer's catalogue or tender may constitute such an agreement. 

Table 1 – Utilization categories for switching elements 

Kind of current Category Typical applications 

Alternating current AC-12 Control of resistive loads and solid state loads with 
isolation by optocouplers 

 AC-13 Control of solid state loads with transformer isolation 

 AC-14 Control of small electromagnetic loads ( 72 VA) 

 AC-15 Control of electromagnetic loads (>72 VA) 

Direct current DC-12 Control of resistive loads and solid state loads with 
isolation by optocouplers 

 DC-13 Control of electromagnets 

 DC-14 Control of electromagnetic loads having economy 
resistors in circuit 

 

4.5 Vacant 

4.6 Vacant 

4.7 Vacant 

4.8 Vacant 

4.9 Switching overvoltages 

Subclause 4.9 of IEC 60947-1 applies. 

4.10 Electrically separated contact elements 

The manufacturer shall state whether the contact elements of a control circuit device are 
electrically separated or not (see 2.3.3.7). 

4.11 Actuating quantities for pilot switches 

The operating value and return value of the actuating quantity are to be determined on 
uniform rising values and normal falling values of the actuating quantity. Unless otherwise 
stated, the rate of change shall be regular and such that the operating (or return) value is 
reached in not less than 10 s. 

The operating value and the return value may both be fixed values, or one of them or both 
may be adjustable (or the differential value may be adjustable). 

Where appropriate, the manufacturer shall indicate a withstand value, either a maximum value 
higher than the highest setting of the operating value or a minimum value lower than the 
lowest setting of the return value. A withstand value implies no damage to the pilot switch or 
no change in its characteristics. 

≤ 

BS EN 60947-5-1:2004+A1:2009
EN 60947-5-1:2004+A1:2009

Page 23

Full document details: BS EN 60947-5-1:2004+A1:2009

http://www.avadocuments.com/doc/bs-en-60947-5-1-2004-a1-2009
http://www.avadocuments.com/doc/bs-en-60947-5-1-2004-a1-2009


0203 4 –9 – 

 

4.12 Pilot switches having two or more contact elements 

Pilot switches having two or more contact elements which are not individually adjustable may 
have different operating and return values for each contact element. 

A pilot switch having two or more contact elements which are individually adjusted is 
considered as a combination of pilot switches. 

5 Product information 

5.1 Nature of information 

The following information shall be given by the manufacturer: 

Identification  

a) The manufacturer's name or trade mark. 
b) A type designation or serial number that makes it possible to get the relevant information 

concerning the switching element (or the entire control switch) from the manufacturer or 
from his catalogue or by selection from Annex A. 

c) IEC 60947-5-1 if the manufacturer claims compliance with this standard. 

Basic rated values and utilization  

d) Rated operational voltages (see 4.3.1.1). 
e) Utilization category and rated operational currents at the rated operational voltages of the 

control circuit device.  
f) Rated insulation voltage (see 4.3.1.2).  
g) Rated impulse withstand voltage (see 4.3.1.3)   
h) Switching overvoltage, if applicable (see 4.9). 
i) IP code, in case of an enclosed control circuit device (see 5.1 and Annex C of IEC 60947-1). 
j) Pollution degree (see 6.1.3.2). 
k) Type and maximum ratings of short-circuit protective device (see 8.3.4.3). 
l) Conditional short-circuit current   
m) Suitability for isolation, where applicable, with the symbol 07-13-06 of IEC 60617-7. 
n) Indication of contact elements of same polarity. 

5.2 Marking 

5.2.1 General 

Marking of data under a) and b) of 5.1 is mandatory on the nameplate of the control circuit 
device in order to permit the complete information to be obtained from the manufacturer. 

Marking shall be indelible and easily legible, and shall not be placed on screws and 
removable washers. 

Whenever space permits, data under c) to n) shall be included on the nameplate, or on the 
control circuit device or otherwise in the manufacturer's published literature. 

.

.

!
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5.2.2 Terminal identification and marking 

5.2.3 Functional markings 

Actuators may be identified by symbols in the form of engravings. If a stop-button carries any 
symbol engraved or marked on the actuator, then this symbol shall be a circle or an oval 
(signifying the value zero). The symbols circle or oval shall be used for stop-buttons only. 

Letters or words may be used where the space available is sufficient to ensure a clear 
identification. In all other cases, identification markings shall be placed on permanent labels 
surrounding each actuator or closely adjacent to it. 

5.2.4 Emergency stop 

5.2.5 Operating diagram 

As rotary switches may have a multiplicity of contact elements and a multiplicity of actuator 
positions, it is necessary that the manufacturer indicates the relationship between the 
actuator positions and the associated contact element positions. 

It is recommended that the relationship be given in the form of an operating diagram, 
examples of which are shown in Figure 1 together with explanatory notes. 

5.2.5.1 Position indication 

The position indication shall be clear, and the associated text or symbols shall be indelible 
and easily legible. 

5.2.5.2 Terminal markings for operating diagrams 

Terminal markings shall be clearly identifiable with respect to the operating diagram. 

5.2.6 Time delay markings 

For time-delay contactor relays, the markings shall include the value of the time delay in the 
case of a fixed delay and the range of time delay in the case of an adjustable delay. 

In the case of more than one time-delay contact element, the relative delay between the 
operation of each contact element and the following one may be indicated for contact 
elements that follow the first delay. 

If two or more contact elements have adjustable delays, it shall be indicated whether they are 
individually adjustable or not. 

The manufacturer shall indicate, for each time-delay contact element, the characteristics of 
the delay, according to 2.4.1.1 or 2.4.1.2. 

Subclause 7.1.8.4 of IEC 60947-1 applies. 

Symbols shall be in accordance with IEC 60417. 

Actuator shape and colour, background colour and direction of unlatching for emergency stop 
devices with mechanical latching function shall be in accordance with 4.2 of IEC 60947-5-5. 

See also Annex M. 

!
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5.3 Instructions for installation, operation and maintenance

Subclause 5.3 of IEC 60947-1 applies.

5.4 Additional information

Additional information necessary for certain types of control circuit devices shall appear
according to the relevant rules of the appropriate Annexes J and K.

Such additional information shall be supplied by the manufacturer and may be in the form of a
wiring diagram or in the instruction sheet supplied with the control circuit device.

6 Normal service, mounting and transport conditions

Clause 6 of IEC 60947-1 applies with the following additions:

6.1.3.2  Pollution degree

Unless otherwise stated by the manufacturer, a control circuit device is intended for instal-
lation under environmental conditions of pollution degree 3. However, other pollution degrees
may apply, depending upon the micro-environment.

6.3.1  Mounting of single hole mounted devices

The single hole mounted push-buttons and indicator lights are located in a circular hole of the
panel, which may have a rectangular recess for a key.

The dimensions are indicated in Table 2:

Table 2 – Mounting hole diameter and
dimensions of the key recess (if any)

Key recess (if any)Mounting hole
diameter, d

mm
Height, h

mm
Width, b

mm

D30 30 5 0
0 5, , 33 0 0

0 5, , 4 8 0
0 2, ,

D22 22 3 0
0 4, , 24 1 0

0 4, , 3 2 0
0 2, ,

D16 16 2 0
0 2, , 17 9 0

0 2, , 17 0
0 2, ,

D12 12 1 0
0 2, , 13 8 0

0 2, , 17 0
0 2, ,

6.3.1.1  Location of the key recess (if any)

The standardized position of the key is in the up position (12 o'clock) and associated with the
b dimension in Table 3.

IEC  902/97

Size"!
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6.3.1.2 Range of panel thickness 

The device, with or without the sealing gasket indicated by the manufacturer, shall be capable 
of being mounted on any thickness of panel between 1 mm and 6 mm, if necessary by the use 
of packing piece(s) supplied for the purpose. 

NOTE The sealing gasket is not standardized. 

6.3.1.3 Grouping of devices 

When a number of devices of the sizes given in 6.3.1 are mounted in rows on a panel, the 
distances a between the mounting centres in the same row and b between the centre lines of 
the rows shall be not less than those given in Table 3, unless otherwise stated by the 
manufacturer. 

Table 3 – Preferred minimum distances 
between centres of mounting holes 

Size a 
mm 

b 
mm 

D30 

D22 

D16 

D12 

50 

30 

25 

20 

65 

50 

25 

20 

 
Distances a and b may be interchanged. 

These values are intended to guide development; however, when it is intended to mount 
devices of different manufacture, the user shall establish the compatibility of the devices and 
ensure the clearances and creepage distances are maintained when the devices are installed 
and connected. 

NOTE Depending on design details, connections, labels, etc., some devices may be capable of being mounted at 
distances less than those given in Table 3 in accordance with the indication of the manufacturer of the devices. On 
the other hand, certain types of devices may require distances greater than those given in Table 3. 

7 Constructional and performance requirements 

7.1 Constructional requirements 

7.1.1 Materials 

Materials shall be suitable for the particular application and shall enable the equipment to 
comply with the relevant test requirements. 

Special attention shall be called to flame and humidity resisting qualities, and to the necessity 
to protect certain insulating materials against humidity. 

NOTE Requirements are under consideration. 

Subclause 7.1 of IEC 60947-1 applies except for 7.1.2, 7.1.3, 7.1.7, 7.1.9 and 7.1.13, and 
with the following additions: 

!
"

BS EN 60947-5-1:2004+A1:2009
EN 60947-5-1:2004+A1:2009

Page 27

Full document details: BS EN 60947-5-1:2004+A1:2009

http://www.avadocuments.com/doc/bs-en-60947-5-1-2004-a1-2009
http://www.avadocuments.com/doc/bs-en-60947-5-1-2004-a1-2009


 

7.1.2 Current-carrying parts and their connections 

Current-carrying parts shall have the necessary mechanical strength and current-carrying 
capacity for their intended use. 

For electrical connections, no contact pressure shall be transmitted through insulating 
material other than ceramic or other material with characteristics not less suitable, unless 
there is sufficient resiliency in the metallic parts to compensate for any possible shrinkage or 
yielding of the insulation material. 

7.1.3 Clearances and creepage distances 

 Minimum values are given in 

7.1.4.3 Actuating force (or moment) 

The force (or moment) required to operate the actuator shall be compatible with the intended 
application, taking into account the size of the actuator, the type of enclosure or panel, the 
environment of the installation and the use for which it is intended. 

The minimum starting force (or moment) shall be sufficiently large to prevent inadvertent 
operation; e.g. push-buttons and rotary switches to be used with enclosures complying with 
degrees of protection IPX5 or IPX6 shall not become actuated when hit by the jet of water 
applied during the test of the enclosed equipment. 

7.1.4.4 Limitation of rotation (of a rotary switch) 

When actuators with limited or unidirectional movement are used, they shall be fitted with 
robust means of limitation, capable of withstanding five times the actual maximum actuating 
moment. 

7.1.4.5 Emergency stop 

The actuator shall preferably latch in the actuated position with the control contact open. This 
latching shall be released by a separate action, e.g. by pulling, rotation, or by means of a key. 

7.1.6 Conditions for control switches suitable for isolation 

The open position of a control switch suitable for isolation shall be a position in which the 
switch can remain when no actuating force is applied. 

 Table 13 and Table 15 of IEC 60947-1. 

NOTE Additional requirements for emergency stop devices with a latching function are given in IEC 60947-5-5. 

A control switch suitable for isolation shall be manually operated with a direct opening action 
(see Annex K) and shall comply with the isolating function in the open position (see 2.1.19 
and 7.1.7 of IEC 60947-1). 
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