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Thank you for choosing a NIVELCO instrument. 
We are sure that you will be satisfied throughout its use! 

1. APPLICATION 
A NIVOSWITCH R-400 type vibration forks are applicable for level switching or flow switching tasks of normal 
and explosive liquids. Overfill or dry run protection as well as pump control is also possible with the 
NIVOSWITCH vibration forks in low/high fail-safe operation mode. 

2. TECHNICAL DATA 
2.1 GENERAL DATA 2.2 TWO-WIRE DC,  

NORMAL AND EX APPROVED VERSION 
 2-wire DC 

R-400 / R-400 Ex 
 

TYPE R -4 -6 
R -4 -8 Ex 

R -4 -7 
R -4 -9 Ex 

Medium pressure 40 bar, PP flange: 6 bar  
see „Temperature diagrams”  Electric connections Connector 3 m cable  

(2 x 0.5 mm2) 
Probe length 0.69 m… 3 m  Ingress Protection IP 65 IP 68 

Material of wetted parts DIN 1.4571,  
PFA coating  Output 

DC current change: 
When free: 9 ± 1 mA; 

When immersed: 14 ± 1 mA 
 Consumption  < 0,5 W Medium temperature see table in 5.1 and diagrams  

Ambient temperature see table in 5.1 and diagrams  Power supply (U) 
15 … 29 V DC 

Provided by the PKK-312-8 Ex 
remote switching unit  for the Ex version 

 Liquid density ≥ 0.7 kg/dm3  Setting operation mode By switch on the remote switching unit 
(Low fail-safe, High fail-safe) 

Liquid viscosity ≤ 10000 mm2/s (cSt) 
When immersed 0.5 sec  Electrical protection Class III. 

 

 

Ex protection mark of 
RC_-4_ _-_Ex and 
RG_-4_ _-_Ex 

 II 1G Ex ia IIC T4...T6 Ga 

 Ex protection mark of 
RA_-4_ _-_Ex   II 1G Ex ia IIB T4...T6 Ga 

Response 
time When free When free:  ≤1 s see response 

time diagram 

 

Output mode indication Bi-colour (LED)  

Operation test Output can be changed 
by test magnet  

Intrinsically safe data 
U < 29 V, I < 100 mA P<1,4 W,  

Ceq < 7 nF Leq ≈0 
For temperature classes see 5.1. 

 

 
 
 
 
2.3 2-WIRE AC AND 3-WIRE DC VERSIONS 

2-WIRE AC  3-WIRE DC TYPE 
R   - 4   - 1 R   - 4   - 2 R   - 4   - 3 R   - 4   - 4 

Electric connections (wire cross section) Connector Integral cable (4 x 0.75 mm2) 
max length 30 m Connector Integral cable (5 x 0.5 mm2) 

max length 30 m 
Mechanical protection IP 65 IP 68 IP 65 IP 68 
High/low mode setting Connection within connector Wire selectable Switch selectable Wire selectable 

Output 2-wire AC, for serial connection Field selectable,  
PNP/NPN transistor switch 

Field selectable, galvanically isolated 
PNP/NPN transistor switch 

Output protection — Reverse polarity, overcurrent and short-circuit protection 
Supply voltage 20 … 255 V AC, 50/60 Hz 12 … 55 V DC 
Consumption Depending on load < 0.6 W 
Voltage drop in switched-on state < 10.5 V < 4.5 V 
Electrical protection Class I Class III 

max. continuous 350 mA AC 13 Imax = 350 mA DC / Umax = 55 V DC 
min. continuous 10 mA / 255 V, 25 mA / 24 V – Current load 
max. impulse 1.5 A / 40 ms – 

Residual current (in switched off state) < 6 mA < 100 μA 

2.4 ACCESSORIES 
- User’s manual - Declaration of conformity - 1 pc Sealing ring (2 mm thick KLINGER OILIT) 
- Warranty Card - RPS-101 type test magnetic-screwdriver (optional) - Sliding sleeve for adjustable types: RPH-112 (optional) 
 

2.5 ORDER CODES NIVOSWITCH R - 4 - *
      

        
       

TYPE CODE  PROCESS CONNECTION CODE  PROBE LENGTH CODE  OUTPUT CODE
Tube + plastic (PFA) coated fork A  BSP 1” M  Short (69 mm) 00  2-wire AC+ connector 1 
Tube + 1.4571 fork C  BSP 1 ½” H  Standard (125 mm) 01  2-wire AC + cable 2 
Tube + highly polished fork G  NPT 1” P  0,2 … 3 m 02 … 30  3-wire DC+ connector 3 
   NPT 1 ½” N    3-wire DC + cable 4 

   DN50 PN16 PP DIN F     2-wire DC+ connector 6 
   DN50 PN40 1.4571 DIN G    2-wire DC + cable 7 
   ANSI 2” RF150 PP A     2-wire DC+ connector + Ex 8 
   ANSI 2” RF600 1.4571 B     2-wire DC + cable + Ex 9 
   JIS 10K 50A PP J       
   JIS 40K 50A 1.4571 K     * Ex version with Ex mark.  
   Triclamp 1 ½”  T       
   Triclamp 2”  R       
   DN40 Pipe coupling D       
   DN50 Pipe coupling E   Note: Flanged versions have 1” process connection.  
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2.6 TEMPERATURE DIAGRAMS 

 
Pressure [pT] as a function of temperature [TM] for all versions 

(except PP flanged version) 
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Temperature limits of DC versions, [IL] load current 
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Pressure [pT] as a function of temperature [TM] for PP flanged version 
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Temperature limits of AC versions, [TA] ambient temperature 

[TM] medium temperature 
 
2.7 RESPONSE TIME DIAGRAM (WHEN GETTING FREE) 
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2.8 DIMENSIONS 
R   - 4 0 0 –  „SHORT” R   - 4   –  

BSP / NPT 1"
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2.9 MATERIALS 

1.4571

1.4571

1.4571

Polyamid,
glassfibrereinforced

1.4571

EPDM
Special PVC

Klingerit

 

Polyamid,
glassfibrereinforced

1.4571

1.4571
1.4571

Klingerit

 

3. INSTALLATION 
Prevent the device from any mechanical damage. 

  

  

For positioning the fork-tines, use the marking on the hexagonal neck. 

MARK

 

• If directional positioning of the fork-tines is 
needed (side mounting), use the TEFLON 
(PTFE) tape to seal the thread and position 
the fork-tines to the desired direction. 

• In this case vertical positioning of the fork-
tines is suggested. 



BKI 10 ATEX0012X♦ rcm4004a0600h_07 ♦ 4/3  

Low viscosity liquids 
On applications, where the fork-
tines are easily freed from the 
process medium, any of the 
mountings shown to the right is 
possible. 
High viscosity liquids 
On applications, where the fork-
tines are not freed easily from 
the process medium, the 
horizontal mounting is 
recommended. 

 
Installation options 

  

  
Threaded version Flanged version, critical distances: x > 5 mm 

  
For pipe mounting, fork-tines must be parallel to the direction of flow 

 

 
Switching point and differential for water at 25 °C 

Switching point as well as the switching differential depends on liquid density 
and mounting position. 

4. WIRING 
4.1. 2 WIRE AC VERSIONS R   – 4   – 1 connector 
 R   – 4   – 2 cable 
 

DO NOT POWER UP THE DEVICE WITHOUT A LOAD CONNECTED IN 
SERIES WITH THE UNIT AND WITHOUT GROUNDING IT! 

4.1.1. Version with connector R   – 4   – 1 

N
R

L1

2

3

1

 

N2

3

1

R

L1

 

LOW-level limit switch HIGH-level limit switch 

Terminal block cover can be rotated in 90° steps to ensure appropriate cable 
positioning. 
4.1.2. Version with cable R   – 4   – 2 

This version is with 4 wire cable equipped. Only one of the black and brown wires 
is used, dependent on the operating mode (High or Low). 

Provide also a terminal block connection for the unused wire. 

brown

Junction
box

N

L1

blue

black

green/yellow

R

 

brown

Junction
box

R
N

L1

blue

black

green/yellow

LOW-level limit switch HIGH-level limit switch 

4.2. 3 WIRE DC VERSIONS R   – 4   – 3 

  R   – 4   – 4 
In case of overload caused by short circuit, transistor will switch on and off, and 
LED will start to blink. 
4.2.1. Version with connector R   – 4   – 3 

 
LED

12

M  H

L

3

"M" - Operation mode 
H= High - level limit switch

L= Low - level limit switch

 
 

4.2.1.1. Wiring of 3-wire DC version with connector in case of relay 
application 

  

PNP-wiring NPN-wiring 

Terminal block cover can be rotated in 90° steps to ensure appropriate cable 
positioning. 
4.2.1.2. Wiring of 3-wire DC version with connector in case of PLC 

application 

+

PLC

24V DC

IN

COM
 

PNP-wiring 

4.2.2. Version with cable R   – 4   – 4 
4.2.2.1.  Wiring in case of relay applications 
PNP-wiring 

brown

Junction
box

R

+

-blue

black

white

 

brown

Junction
box

R +

-

blue

black

white

 

LOW-level limit switch HIGH-level limit switch 

NPN-wiring 
brown

Junction
box

R

+

-blue

black

white

 

brown

Junction
box

R

+

-

blue

black
white

 

LOW-level limit switch HIGH-level limit switch 



4/4 ♦ BKI 10 ATEX 0012X ♦ rcm4004a0600h_07  

4.2.2.2. Wiring in case of PLC applications 
PNP-wiring 

brown

Junction
box

blue
black
white

PLC

24VDC

COM

+

IN

-

 

brown

Junction
box

blue

black
white

PLC

24VDC

COM

+

IN

-

 

LOW-level limit switch HIGH-level limit switch 

4.3. 2-WIRE DC VERSIONS, NORMAL OR EX 
4.3.1. Version with connector R   – 4   – 6 
 R   – 4   – 8 Ex 

Recommended
switching  unit

non Ex: PKK-312-
Ex::        PKK-312-8 Ex

 
 

4.3.2. Version with cable R   – 4   – 7 
 R   – 4   – 9 Ex 

brown

blue

Recommended
 switching  unit
non Ex: PKK-312-
Ex::        PKK-312-8 Ex

 
 

5. PUTTING INTO OPERATION, ADJUSTMENT 
Check connecting of the wires and position of the mode of operation switch  
(if there is). After connection and power up the tuning fork is operational.  
Operation diagram of the NIVOSWITCH: 
 

POWER 
SUPPLY FORK MODE DISPLAY 

(LED) OUTPUT 

HIGH RED OFF 
Imin Utáp

 
 

Immersed 
LOW GREEN 

IN
Utáp

HIGH GREEN 

ON 
IN

Utáp

ON 

 
 

Free LOW RED 
Imin Utáp

NONE 
Free 

or 
immersed 

HIGH 
or 

LOW 
NOT LIT 

OFF 

Utáp

 

Operation diagram of the 2-wire DC version 

FORK DISPLAY (LED) OUTPUT 

Immersed 
 

RED 14 ± 1 mA 

Free 
 

GREEN 9 ±1 mA 

 
OPERATION TEST 
Correct operation of the switching circuit of 
an installed device can be tested with the 
optional test magnet (RPS-101). 
Moving the test magnet in front of the 
marking on the cover of the housing the 
device must perform a switching (LED 
changes colour).  
 

5.1. APPLYING EX APPROVED MODELS 
Applying Ex approved models take into consideration the table of allowed 
temperatures listed below.  

TEMPERATURE CLASSIFICATION T6 T5 T4 
Tambient  70 °C 60 °C 60 °C 60 °C 

Tmedium  70 °C 75 °C 95 °C 130 °C 

Table of possible temperatures 

PKK-312-8 Ex

Ex Ex

Potential balanc ing cable
R<1 ohm

Remote switching unit

U
24 V, DC
 ± 10%

L     =1mmax
Q    =4mmmin

2

Integral cable vers ion NIVOSWITCH

Connector version NIVOSWITCH

Junction box
Recommended cable

LIYCY 2x0.75 - 2x1,5 mm2

 
 
5.2 CONDITIONS OF SAFE OPERATION 
ATEX II 1G Ex ia IIC T4...T6 Ga and II 1G Ex ia IIB T4...T6 Ga approved 
vibrating forks should be powered by intrinsically safe [Ex ia IIC or IIB] certified 
and approved devices. 
Junction box shall be applied for R –4 –9 Ex versions with cable 
connection. Junction box shall meet the appropriate protection requirements. 
The instrument has built-in overvoltage protection, so:  
⎯ Outer grounding of the electric housing shall be connected to the steel silo 

wall with a minimal 4mm2 cross sectioned, shielded copper cable ─ outside 
the Zone 0 ─ within the distance of 1 m from the boundary of the Zone 0. 

⎯ According to point 6.3.12 of EN 60079-11 standard dielectric strength test is 
not allowed to perform with the instrument. 

To avoid the danger of electrostatic charge accumulation, in case of the coated 
version RA -4 -  type the following safety rule shall be observed: 
• Measured medium shall be an electrostatic conductor, electrical resistivity of 

the medium shall be ≤ 104 Ωm. 
• Speed of the filling and emptying process shall be chosen properly according 

to the measured medium.  
 
6. MAINTENANCE, REPAIR 
In some instances, the sensor probe 
may need occasional cleaning to 
remove surface deposits. This must be 
carried out gently, without harming the 
vibrating section of the vibrating fork. 

 
7. STORAGE CONDITIONS 
Ambient temperature: -25 ... +60°C 
Relative humidity:  max. 98 % 

8. WARRANTY 
NIVELCO provides warranty of 3 (three) years in compilance with details 
described in the Warranty Card. 

 

rcm4004a0600h_07 
2010. July 

NIVELCO reserves the right to change technical specifications without notice. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 300
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


