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In 1958 - exactly 50 years ago 

- the proximity switch was 

invented in a Mannheim labora-

tory owned by Pepperl+Fuchs. 

What was originally conceived 

as a customer-specific solution 

for an intrinsically safe current 

circuit in the chemical industry, 

has since become the universally 

recognized industry standard 

for non-contact switching. Thus 

the proximity switch is one of 

the oldest and most successful 

electronic components in automa-

tion, due to the fact that it has 

been continuously reinvented 

over the years to keep pace with 

ever-changing requirements.

  ■ Peter Adolphs

ifty years ago, when Walter Pepperl 
and his colleague, Wilfried Gehl from 
BASF, were commissioned with the 

task of finding an alternative to mechanical 
contact, they had no idea that they would set 
a milestone in the development of automation 
technology. The challenge was to develop a ro-

50 Years And Still Going Strong 

bust component that would operate reliably af-
ter many thousands of switching cycles at very 
low switching currents, in the corrosive atmos-
phere of a chemical plant. As a trained radio 
engineer, you knew what happens when a me-
tallic object approaches a coil system. With the 
bi-polar transistor, which William B. Shockley 
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had invented 10 years earlier, the two engineers 
had at their disposal a new compact component 
with which the damping of an oscillating circuit 
could be easily evaluated and converted into a 
switching signal. The invention of the proximity 
switch is an early example of know-how from 
communications engineering advances automa-
tion technology.

In the early years, the application of the in-
ductive proximity switch remained confined to 
the chemicals industry. This is where problems 
with mechanical contact wear due to low cur-
rents, without the cleansing effect of contact 
erosion, were the most severe. However, in the 
early sixties, people also began to appreciate the 
practically unlimited service life of these swit-
ches in other automation applications. So it was 
no surprise when Pepperl+Fuchs introduced an 
inductive version of the roller lever limit switch 
(DIN 43 694 compliant) to the market in 1968. 
This device shared mounting compatibility with 
its mechanical counterpart and had the option 
of five different positions for the active sensor 
surface, so that any possible travel direction of 
the mechanical switch could be detected.  Fur-
thermore, in those days it was not yet possible to 
reproduce all the different voltage ranges elec-

tronically. Nevertheless, the 60 different versi-
ons of proximity switch required for this could 
not prevent its success on the market. The ab-
sence of wear was a major advantage for the re-
liability of automation systems.

Ten years later, the next-generation device 
was presented which simplified applications. 
The user could now change the active sensor 
surface himself and the amplifiers with different 
voltage ranges could be easily replaced by inser-
tion. This proximity switch design continues to 
be one of the highest selling, but the develop-
ment of this technology has resulted in much 
greater variety.

Versatility of the proximity switch

The most familiar proximity switch design is 
the cylindrical threaded bushing.  Its design re-
sembles a threaded stud and, consequently, can 
be easily mounted on any machine. The sturdy 
brass or stainless steel housing protects the elec-
tronics against all types of environmental influ-
ence and, of course, mechanical destruction.  
Moreover, there are hundreds of other designs 
available on the market today, taking account 
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of the various installation requirements in ma-
chine manufacturing. This sensor is one of the 
few electronic components whose housing de-
sign must be adapted to the application rather 
than to the packaged electronics. 

In the 1990s, the proximity switch electro-
nics were also fundamentally further developed. 
Integrated circuitry was introduced, which ex-
tended functionality and improved EMC inter-
ference immunity. New oscillator concepts en-
abled switches with a reduction factor of 1 to 
have the same switching distances for different 

metals. For applications with especially high 
durability requirements, proximity switches are 
available with active sensor surfaces made of 
stainless steel. Extremely sensitive evaluation is 
required for such applications, as the pre-dam-
ping of the oscillator through the end surface of 
the housing is quite significant.

Micro-controllers have now also become 
established in proximity switches. These enable 
even higher switching distances to be achieved 
together and provide for simplified adjustment 
of components in production, in addition to im-
proved functionality. As this sensor is required 
in very large quantities, it is subject to constant 
price pressure.

These facts show that the development of 
the proximity switch has never stopped over 
the last fifty years. Driven on by new requests 
and requirements from machine manufacturing 
and plant engineering, the proximity switch has 
been continuously reinvented and this trend is 
set to continue into the future.

Future of the proximity switch

There are several reasons for the market success 
of the proximity switch. On the one hand, the 
coil as sensor element is cost-effective to produ-
ce and evaluate. On the other hand, these swit-
ches are extremely sturdy, easy to us in applicati-
ons and reliable. Soiling or other environmental 
influences hardly effect its function. These pro-
perties distinguish the proximity switch from 
other types of sensor. The quantities sold have 
increased dramatically in recent years, with no 
sign of a downturn currently in sight.

And today, there are interesting applications 
in automation technology that exploit the basic 
principle of the proximity switch and provide 
the same benefits to the user. Analog position 
measurement is a good example of such an ap-
plication.

For this purpose, multiple coils are assembled 
in a row to precisely measure the horizontal 
displacement of a metal target within a range 
of a tenth of a millimeter. A micro-controller 
evaluates the damping of the different coils by 
the target and thereby calculates the exact po-
sition. The measurement result is independent 
of the precision of the vertical guidance of the 
target. This example nicely demonstrates how a 
fifty-year-old principle can be transformed into 
a reliable and easy-to-use displacement measu-
rement system with the aid of modern electro-
nic technology.

Outlook

Sensors as the “sensory organs of machines” 
are indispensable in the field of automation. In 
principle, it is merely a matter of transforming 
physical events into electrical ones. The coil as 
a sensor element for the proximity switch has 
established itself as an almost perfect device for 
position recognition. As long as machines are 
constructed primarily from metallic materials, 
the further success of the proximity switch is as-
sured.   ■
This article in PDF form, along with further in-
formation (similar articles, technical data, direct 
links to the manufacturer, etc.) are available on-
line at www.AuD24.net.

Analog position measurement: basic principle of the proximity switch and different designs

A&D Jul08_U&M_FB_Mgt_Peppe.indd   60A&D Jul08_U&M_FB_Mgt_Peppe.indd   60 02.07.2008   13:02:50 Uhr02.07.2008   13:02:50 Uhr



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


