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INTERNATIONAL ELECTROTECHNICAL COMMISSION 207 

____________ 208 

 209 

REED SWITCHES – 210 

 211 

Part 4: Application in conjunction with Magnetic Actuator  212 

used for Magnetic Sensing Devices 213 

 214 

FOREWORD 215 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 216 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 217 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 218 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 219 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 220 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 221 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 222 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 223 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 224 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 225 
consensus of opinion on the relevant subjects since each technical committee has representation from all 226 
interested IEC National Committees.  227 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 228 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 229 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 230 
misinterpretation by any end user. 231 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 232 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 233 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 234 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 235 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 236 
services carried out by independent certification bodies. 237 

6) All users should ensure that they have the latest edition of this publication. 238 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 239 
members of its technical committees and IEC National Committees for any personal injury, property damage or 240 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 241 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  242 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 243 
indispensable for the correct application of this publication. 244 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 245 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 246 

The International Standard of the IEC 62246-4 has been prepared by IEC technical committee 247 
94: All-or-nothing electrical relays. 248 

This document is a CDV based on the observations of CC files on 94_535_CD. The red text 249 
has changed from the document of 94_535_CD. 250 

The text of this document is based on the following documents: 251 

4CD CC 

94/535CD 94/623/CC 

 252 
Full information on the voting for the approval of this document can be found in the report on 253 
voting indicated in the above table. 254 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 255 

A list of all parts of IEC 62246 series, published under the general title Reed switches can be 256 
found on the IEC website. 257 
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The committee has decided that the contents of this document will remain unchanged until the 258 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 259 
the specific document. At this date, the document will be  260 

• reconfirmed, 261 

• withdrawn, 262 

• replaced by a revised edition, or 263 

• amended. 264 

A bilingual version of this publication may be issued at a later date. 265 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 

  266 
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INTRODUCTION 267 

Reed switches are used as sensing devices in a variety of industrial applications (e.g. safety of 268 
machinery, alarm detectors, factory automation, pneumatics and hydraulics, railways, 269 
automotive, utilities, healthcare, consumer electronics and appliances, lifts, etc. 270 

The intention of this document is: 271 

1. To define the functions, types, characteristics, product information etc. for magnetic 272 
sensing devices: 273 

– recommended response speed and frequency operating cycles are determined as 274 
rated values. 275 

2. To specify the test and measurement procedures for magnetic sensing devices: 276 

– response speed and operating time of load are determined when used as trip function 277 
or presence sensing function according to the relevant standards. 278 

3. To specify the additional tests for magnetic sensing devices used for specific product 279 
standards. 280 

281 
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REED SWITCHES – 282 

 283 

Part 4: Application in conjunction with Magnetic Actuator  284 

used for Magnetic Sensing Devices 285 

 286 

 287 

1 Scope 288 

This document gives additional requirements on reed switching components and gives guidance 289 
for their implementation in selected applications. 290 

This part of IEC 62246 applies tests and measurement procedures for the application of reed 291 
switch (contact) based magnetic sensors.  292 

This document can be used in conjunction with specific product standards (e.g., IEC 60947-5-293 
1:2016) applying reed switching with magnetic actuation. 294 

In case the application of a reed contact magnetic sensor determines additional requirements 295 
exceeding those specified in this standard, the sensor should be evaluated with this application 296 
in accordance with the relevant IEC/ISO standard(s) (e.g., IEC 62061 or ISO 13849 series, 297 
IEC 60335-1 and relevant Parts 2, IEC 60730-1, IEC 61373, ISO 16750, etc.). 298 

This document does not apply to: 299 

– Sensing or monitoring of the position of elements of interlocking devices for movable 300 
guards (see ISO 14119); 301 

– Sensing or monitoring of the position of elements of pressure sensitive protective 302 
equipment (PSPE, see ISO 13856 series); 303 

– Electrical equipment for measurement, control, and laboratory use (see IEC 61010-1); 304 

– Aircraft – proximity switches (see ISO 6859-1). 305 

Information contained in this document is relevant to the application of magnetic sensor on new 306 
installations as well as modifications to existing installations.  307 

2 Normative references 308 

The following documents are referred to in the text in such a way that some or all of their content 309 
constitutes requirements of this document. For dated references, only the edition cited applies. 310 
For undated references, the latest edition of the referenced document (including any 311 
amendments) applies. 312 

IEC 60068 (all parts), Environmental testing 313 

IEC 60079-0: 2017, Explosive atmospheres – Part 0: Equipment – General requirements 314 

IEC 60079-1:2014, Explosive atmospheres – Part 1: Equipment protection by flameproof 315 
enclosure “d” 316 

IEC 60079-10-1: 2020, Explosive atmospheres – Part 10-1: Classification of areas – Explosive 317 
gas atmosphere 318 

IEC 60079-11: 2011, Explosive atmospheres – Part 11: Equipment protection by intrinsic safety 319 
“i” 320 

IEC 60079-15: 2017, Explosive atmospheres – Part 15: Equipment protection by type of “n” 321 

IEC 60079-18: 2014 + AMD1:2017, Explosive atmospheres – Part 18: Equipment protection by 322 
encapsulation “m” 323 
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IEC 60417:2002, Graphical symbols for use on equipment (available at http://www.grapical-324 
symbols. Info/equipment) 325 

IEC 60529:1989 + AMD1:1999 + AMD2:2013, Degree of protection provided by enclosure (IP 326 
code)  327 

IEC 60695-2-10:2021, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – 328 
Glow-wire apparatus and common test procedure 329 

IEC 60695-2-11:2021, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – 330 
Glow-wire flammability test method for end-products (GWEPT)  331 

IEC 60695-2-12:2021, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – 332 
Glow-wire flammability index (GWFI) test method for materials  333 

IEC 60695-2-13:2021, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – 334 
Glow-wire ignition temperature (GWFI) test method for materials  335 

IEC 60695-10-2:2014, Fire hazard testing – Part 10-2: Abnormal heat – Ball pressure test 336 
method 337 

IEC 60721-3-3:2019, Classification of environmental conditions – Part 3: Classification of 338 
groups of environmental parameters and their severities – Selection 3: Stationary use at 339 
weatherprotected locations 340 

IEC 61076-2 (all parts), Connectors for electronic equipment – Product requirements – Part 2: 341 
Circular connector 342 

IEC 61373: 2010, Railway applications – Rolling stock equipment – Shock and vibration tests 343 

IEC 61810-1:2015 + AMD1:2019, Electromechanical elementary relays – Part 1: General and 344 
safety requirements 345 

IEC 61810-7:2006, Electromechanical elementary relays – Part 7: Test and measurement 346 
procedures 347 

IEC 62246-1:2015, Reed switches – Part 1: Generic specification 348 

ISO 16750-3:2012, Road vehicles – Environmental conditions and testing for electrical and 349 
electronic equipment – Part 3: Mechanical loads 350 

ISO/IEC 80079-20-1: 2017, Explosive atmospheres – Part 20-1: Material characteristics for gas 351 
and vapour classification – Test method and data 352 

3 Terms and definitions 353 

For the purposes of this document, the terms and definitions given in IEC 62246 (all), and the 354 
following apply. 355 

ISO and IEC maintain terminological databases for use in standardization at the following 356 
addresses: 357 

• IEC Electropedia: available at http://www.electropedia.org/ 358 

• ISO Online browsing platform: available at http://www.iso.org/obp 359 

3.1 Definitions of a MSD (magnetic-sensing device) 360 

3.1.1  361 
Magnetic-Sensing Device (MSD) 362 
assembly of devices and/or components working together for protective tripping or presence 363 
sensing purposes and comprising as a minimum of 364 

– reed contact magnetic sensor; 365 

– output signal switching device. 366 
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Note 1 to entry: Output switching device may be reed switch. 367 

Note 2 to entry: A description of the elements is given in sub-clause 3.2, the one of the external connections in sub-368 
clause 3.3 and the one of the operation in sub-clause 3.4. 369 

Note 3 to entry: Explanations regarding reed contact magnetic sensor are given in Annex A. 370 

Note 4 to entry: Explanations regarding operation of reed contact magnetic sensor are given in Annex B. 371 

Note 5 to entry: Proximity switches and electromagnetic switches according to IEC 60947-5-1, IEC 60947-5-2 and 372 
IEC 60947-5-3 are not Magnetic Sensing Devices. 373 

Note 6 to entry: In safety related applications magnetic sensing devices can be used with safety monitoring device. 374 

3.1.2  375 
reed contact magnetic sensor  376 
electromechanical control circuit device without external power supply, operated by the 377 
presence of a magnetic-actuator or magnetic float actuator or ferromagnetic plate without 378 
contact and consisting of a reed contact-based sensor and a magnetic-actuator 379 

3.1.3  380 
reed contact magnetic sensor with magnetic actuator set, <separate type> 381 
reed contact-based magnetic sensor operated by the external presence of magnetic actuator 382 
where the sensor and the magnetic-actuator housing are separated 383 

Note 1 to entry: The sensor may include one or more reed contacts. 384 

Note 2 to entry: The sensor is operated when the magnetic actuator is within operating range. See C.2 for separate 385 
type. 386 

3.1.4  387 
reed contact magnetic sensor with magnetic actuator set, <latching type> 388 
reed contact-based magnetic sensor operated by the external presence of magnetic actuator 389 
and maintained by the built-in bias magnet where the sensor and the magnetic-actuator housing 390 
are separated 391 

Note 1 to entry: The sensor may include one or more reed contacts. 392 

Note 2 to entry: The sensor is maintained when the magnetic actuator exceeds operating range. See C.3 for latching 393 
type. 394 

3.1.5  395 
reed contact magnetic sensor with magnetic actuator set, <fork type> 396 

reed contact(s)-based magnetic sensor operated by the external presence of ferromagnetic plate 397 
where the sensor and the magnetic-actuator are mounted in the same housing 398 

Note 1 to entry: The sensor may include one or more reed contacts. 399 

Note 2 to entry: The sensor is operated when the ferromagnetic plate is placed between the reed switch and the magnetic 400 
actuator. See C.4 for fork type. 401 

3.1.6  402 
reed contact magnetic sensor with magnetic actuator set, <plunger type> 403 
reed contact(s)-based magnetic sensor operated by the internal presence of magnetic-404 
actuator(s) separately mounted in a plunger element 405 

Note 1 to entry: The sensor is operated when the plunger element reaches a predetermined range of positions by 406 
the actuator. See C.5 for plunger type. 407 

3.1.7  408 
reed contact magnetic sensor with magnetic actuator set, <float type> 409 
reed contact(s)-based magnetic sensor operated by the external presence of magnetic float 410 
actuator(s) separately mounted in a floating element 411 

Note 1 to entry: The sensor is operated when the floating element reaches a given position range determined by the 412 
level of the liquid where the actuator floats. See C.6 for float type. 413 

3.2 Elements of a MSD 414 

3.2.1  415 
switching element, <reed-contact> 416 
reed switch <reed-contact> that is driven magnetically and switches the current of electric circuit 417 

3.2.2  418 
magnetic-actuator 419 
polarized permanent magnet used to operate the magnetic sensing device 420 
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Note 1 to entry: Manufacturer advised magnetic-actuator for comparative measurement of operating distance and 421 
releasing distance. 422 

3.2.3  423 
magnetic float actuator, <magnetic float liquid level sensor> 424 
polarized magnet built in a float for water or other liquid level sensing 425 

3.2.4  426 
sensing face 427 
surface intended to be used to detect a magnetic field and activate the output switch 428 

3.2.5  429 
ferromagnetic plate 430 
plate for the fork type magnetic sensor to cut off the magnetic field of in-side magnetic-actuator 431 

3.3 Connections 432 

3.3.1 external connections 433 
output signal(s) from the magnetic sensing device 434 

Note 1 to entry: The design is such as the external connections may be extracted directly from the lead wire, terminal, 435 
connector and/or leaded connector. 436 

3.4 Operation of a MSD 437 

3.4.1  438 
rated operating distance (Sn) 439 
conventional quantity used to designate the operating distance that is given with the advised 440 
actuator by the manufacturer (e.g., part number of value in Tesla)  441 

Note 1 in entry: It does not take into account either manufacturing tolerances or variations due to external conditions 442 
such as temperature 443 

3.4.2  444 
operating distance (Son) 445 
distance at which the target approaching the sensing face along the reference axis causes the 446 
output signal to change state of output contacts 447 

Note 1 to entry: The target represents the centre of the magnetic field that is most sensitive to the built-in reed 448 
contact(s) and represents the physical position of the magnetic sensor (see Figure C.1.). 449 

3.4.3  450 
releasing distance (Soff) 451 
distance at which the target leaving the sensing face along the reference axis causes the output 452 
signal to change state of output contacts 453 

3.4.4  454 
sensing distance 455 
operating distance or releasing distance 456 

3.4.5  457 
differential travel (H)  458 
absolute value of the difference between the operating distance and releasing distance 459 

3.4.6  460 
sensing area 461 
area of operating or releasing as obtained using a predetermined magnetic actuator 462 

3.4.7  463 
magnetic interference 464 
state in which the performance or characteristics of MSD are affected when 2 or more reed 465 
contact magnetic sensors and their magnetic actuators are placed near to each other 466 

3.4.8  467 
response time, <for output of MSD> 468 
length of the delay from the instant when an magnetic actuator enters or leaves the sensing 469 
area until a change is completed in the output of a MSD.  470 
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