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Introduction 

Congratulations on your purchase of the Extech 407860 Vibration Meter. The Model 407860 
measures vibration levels in industrial machinery. Misalignment, poor balancing, structural 
compromises, and other factors can cause unwanted vibration increases. The Model 407860 has 
a frequency sensitivity that meets ISO-2954 and offers Displacement, Velocity and Acceleration 
features. This meter is shipped fully tested and calibrated and, with proper use, will provide years 
of reliable service. 
 

Meter Description 

 

1. Probe connector 

2. RS-232 Connector 

3. LCD Display 

4. Function switches and pushbuttons 

5. Probe 

6. Magnetic base 

7. Protective rubber meter jacket 

8. Battery compartment (on rear) 

 

 

 

 

 

 

 

 

Meter LCD Display 
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Meter Operation 

Connecting the Probe 

1. Note that this meter accepts only the supplied vibration probe. 

2. Plug the BNC connector end of the probe cable onto the BNC connector at the top of the meter. 

3. The probe can then be connected to the tested machinery in three ways. 

a. Attach the magnetic end of the probe to a ferrous material on the equipment under test as 
shown in the accompanying diagram. 

 

 

 

 

 

 

b. Manually hold the probe in place against the equipment under test as shown. 

 

 

 

 

 

 

c. Unscrew the magnet from the probe end (as shown in the diagram) and use the threaded 
mount to connect to a screw, bolt, or stud on the equipment under test. 

 

 

 

 

POWER button and Auto Power OFF feature 

1. Press the POWER button to turn the meter ON. If the meter does not turn on, check the 9V 
battery. 

2. To turn the meter off, press and hold the POWER button until the meter beeps. 

3. The meter is equipped with an Automatic Power OFF utility that conserves battery life. If the 
meter is left inactive for 10 minutes it will automatically turn off.  
Note: Automatic Power OFF utility is disabled in the RECORD mode. 

FUNCTION button 

Press the FUNCTION button to select RMS, PEAK or MAX-HOLD. 

1. RMS - Typical selection for vibration measurements 

2. PEAK – For measurement of the peak value. Not available in the Displacement mode. 

3. MAX_HOLD – Holds and displays the maximum value. The display will update only when a 
new maximum is measured. Not available in the Displacement mode. 
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UNIT button 

Press this button to select the measurement units desired.  

Press and hold this button for > 5 seconds to switch from metric to imperial units. 
 

Measurement Metric Units Imperial Units 

Acceleration m/s2, G Ft/s2 

Velocity mm/s, cm/s Inch/s 

Displacement mm inch 

HOLD button 

Press this button to freeze the measured value in the display. HOLD will appear in the display. 
Press the button again to return to normal operation. 

REC button 

Use this feature to record the maximum and minimum measured values. 

1. Press the REC button to begin recording. The REC symbol will appear on the display. 

2. Press the REC button again to display the MAX recorded value. Both the REC and MAX 
symbols will appear on the display. 

3. Press the REC button again to display the MIN recorded value. Both the REC and MIN 
symbols will appear on the display. 

4. Press and hold the REC button for >2 seconds to exit the REC mode. 

ZERO Adjustment 

The meter may not indicate zero (or may indicate within a few digits of zero) with no signal applied 
to the meter (no vibration). Although this is usually not a problem, this procedure will bring the meter 
within a few digits of zero and improve measurement precision. 

1. Connect the vibration sensor to the meter. 

2. Turn the meter on and set the function to ACC and RMS. 

3. Make sure the vibration sensor is perfectly still (no vibration). 

4. Press and hold the HOLD button for > 5 seconds to allow the display to reach the zero 
value. 
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Datalogging 

The internal datalogger memory can hold up to 500 readings. Readings can be logged manually, 
with a button press, or automatically at a programmed sample rate. 

Sample Rate 

The sample rate can be set to 0 (manual), 1, 2, 5, 10, 30, 60, 600, 1800 or 3600 seconds. 

1. With the meter OFF, Press and hold the HOLD and REC buttons. 

2. Press the POWER button. 

3. When the display shows the sample rate, release the HOLD & REC buttons. 

4. Use the UNIT button to select the desired sample rate. 

5. Press the REC button to save the selection. The meter will sound three tones indicating that 
the sample rate was successfully stored. 

6. Follow the Auto or Manual Datalogging procedures in the next section. 

7. To return to normal operation, simply cycle the meter’s power. 

Auto Data Logging 

1. Set the desired sample rate as described (do not select ‘0’). 

2. Turn the meter off and back on. 

3. Press the REC button to enter the datalogging function. The REC symbol will appear in the 
display (upper left-hand corner). 

4. Press the LOGGER button to start logging data. The display will briefly indicate the sample 
rate and the REC indicator will flash 

5. An audible tone will sound each time a reading is stored. 

6. Press the LOGGER button for to pause/resume datalogging. 

7. Press and hold the REC button > 2 seconds to exit the datalogging mode. 

Manual Data Logging 

1. Set the sample rate to ‘0’ as described earlier. 

2. Turn the meter off and back on. 

3. Press the REC to enter the datalogging function. The REC symbol will appear in the display 
flashing. 

4. Press the LOGGER button. The display will briefly indicate the ‘0’ sample rate.  

5. Press LOGGER again to log one data point. The REC indicator will flash and an audible 
tone will sound. Repeat this step to store the desired number of readings. 

6. Press and hold the REC button > 2 seconds to exit the datalogging mode. 

Clearing Memory 

1. With the meter OFF, Press and hold the HOLD and REC buttons. 

2. Press the POWER button. 

3. When the display shows the sample rate, release the HOLD and REC buttons. 

4. Press and hold the REC button for > 5 seconds. The display will indicate 0 when the 
memory is clear. 

5. Cycle the meter power to return to normal operation. 
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Memory Full Indication 

The meter produces a continuous tone when the internal memory has been filled to capacity (500 
readings). The data can be viewed, cleared, or downloaded to a PC. 

Viewing Stored Data 

1. With the meter OFF, Press and hold the HOLD and REC buttons. 

2. Press the POWER button. 

3. When the display indicates the existing sample rate, release the HOLD and REC buttons. 

4. The HOLD and the FUNCTION buttons are used to scroll through the stored data. When either 
button is pressed, the data reference number will briefly appear and then the reading for the 
given memory location will be displayed. The HOLD button increments the data location 
number and the FUNCTION button decrements the data location number. 

PC Interface 

The meter is equipped with an RS-232 serial data port (located at the top of the meter next to the 
probe input jack). This interface was designed to operate with the 407001 Extech software package 
which includes two programs and the required meter to pc cable. 

1. 407001A - Extech Data Acquisition Software: This software allows the user the meter to a PC 
and view readings in real-time as they are taken (this software does not download the contents 
of the meter’s memory to the PC) 

2. DL2005 - Datalogger Download Software: This software allows the user to download the 
contents of the meter’s memory to the PC 

For streaming of data to a PC via the RS232 Output jack, the optional 407001-USB kit (RS232 to 
USB cable and driver CD) along with the 407001 software (available free at www.extech.com) are 
required.  

 

 

Download Stored Data to PC (requires DL2005 software) 

The SEND button is used to send the contents of the meter’s internal datalogger memory to the PC 
via the optional DL2005 software. 

1. Connect the RS-232 cable to the PC 

2. Install and run the DL2005 datalogging software. 

3. With HOLD and REC not selected press and hold the SEND button for > 2 seconds. “232” 
(flashing) will appear in the display. 

4. Press the SEND button again and the data will be sent to the meter’s RS-232 port and onto the 
connected PC. 

5. Press the ESC button to return to normal operation. 
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Battery Replacement 

When the 9V battery weakens, the             indicator appears on the LCD. Follow these steps to 
replace the battery: 

1. Turn the meter OFF. 

2. Remove the probe and the RS-232 cable from the meter. 

3. Remove the protective rubber jacket that encases the meter by stretching it over the bottom of 
the meter. 

4. Open the battery compartment (located on the lower back of the meter) with a flat head 
screwdriver or coin. 

5. Replace the 9V battery, replace the compartment cover, and affix the rubber jacket. 

 

You, as the end user, are legally bound (Battery ordinance) to return all used batteries 
and accumulators; disposal in the household garbage is prohibited! 

You can hand over your used batteries / accumulators at collection points in your 
community or wherever batteries / accumulators are sold! 

Disposal: Follow the valid legal stipulations in respect of the disposal of the device at the 
end of its lifecycle 
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Specifications 

General Specifications 

Display   3-1/2 digit LCD with bar-graph 

Frequency range  10Hz to 1KHz (frequency sensitivity meets ISO-2954) 

Sampling time  One (1) second approx. 

Data output  Isolated serial RS-232 PC Interface 

Data Hold  Freezes displayed reading 

Min/Max Memory  Meter stores highest and lowest readings for later recall 

Data Logger  Store up to 500 readings 

Data logger Sample Time 0 (manual), 1, 2, 5, 10, 30, 60, 600, 1800 and 3600 sec. 

Pickup thread size 10-32 UNF 

Auto Power OFF  Meter automatically shuts off after 10 minutes of inactivity 

Low battery indication Battery symbol appears on the LCD 

Power supply  9V Battery 

Power consumption 8mA DC approx. 

Operating Temperature 0 to 50oC (32 to 122oF): Operating Humidity: 80% RH 

Dimensions  Meter: 180 x 72 x 32mm (7.1 x 2.8 x 1.3") 

   Probe: 18mm (0.75”) diameter x 40mm (1.6”) 

Weight   Meter: Approx. 230g (0.5 lbs) 

Probe with magnetic base: 110g (0.24 lbs) 

Functions, Units, Ranges, and Accuracy 

Acceleration 

(RMS or Peak) 
Unit Range Accuracy (% of reading) 

m/s2 0.5 to 199.9m/s2 

±(5% + 2 digits) G 0.05 to 20.39G 

ft/s2 2 to 656ft/s2 

Acceleration peak range: 1.0 to 199.9m/s2 

Calibration point: 50 m/s2 @ 160Hz 

Velocity 

(RMS or Peak) 

mm/s 0.5 to 199.9mm/s 

±(5% + 2 digits) cm/s 0.05 to 19.99cm/s 

in/s 0.02 to 7.87in/s 

Velocity peak range: 1.0 to 199.9mm/s 

Calibration point: 50mm/s @ 160Hz 

Displacement 

(peak to peak) 

mm 0.003 to 1.999mm 
±(5% + 2 digits) 

inch 0.078in 

Calibration point: 0.141mm @ 160Hz 

Note: Accuracy stated from 80 to 160Hz @ 23 ± 5°C 
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Appendix A: Machinery Classification 

When evaluating machinery and equipment it is useful to know their classification range and group 
type. There are four machine groups and classification ranges recognized internationally (ISO 2372 
and VDI 2056). The limits for vibration severity (mm/s) are shown in the Tables below: 

GROUP K – Small Machinery up to 15KW (for example, production motors) 

Testing Status Vibration Severity (mm/s) 

Good 0 to 0.71 

Acceptable 0.72 to 1.80 

Permissible 1.81 to 4.5 

Dangerous Greater than 4.5 

 

GROUP M – Medium-sized Machinery up to 75KW (for example, electrical motors without 
special foundations) 

Testing Status Vibration Severity (mm/s) 

Good 0.00 to 1.12 

Acceptable 1.13 to 2.80 

Permissible 2.81 to 7.10 

Dangerous Greater than 7.10 

 

GROUP G – Large Machinery on Heavy Foundations 

Testing Status Vibration Severity (mm/s) 

Good 0.00 to 1.80 

Acceptable 1.81 to 4.50 

Permissible 4.51 to 11.20 

Dangerous Greater than 11.20 

 

GROUP T – Large Turbo Machinery on Special Foundations 

Testing Status Vibration Severity (mm/s) 

Good 0 to 2.80 

Acceptable 2.81 to 7.10 

Permissible 7.11 to 18.00 

Dangerous Greater than 18.00 
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Appendix B: Relative Sensitivity Table (ISO 2954) 

 

Frequency (Hz) 

Relative sensitivity 

Normal value Minimum value Maximum value 

10 1.0 0.8 1.1 

20 1.0 0.9 1.1 

40 1.0 0.9 1.1 

80 1.0 1.0 1.0 

160 1.0 0.9 1.1 

500 1.0 0.9 1.1 

1000 1.0 0.8 1.1 

 

Appendix C: Glossary 

Vibration: Vibration is an oscillation or repetitive motion of an object around an equilibrium position. 

Displacement: Displacement is the peak-to-peak distance from a reference position, or equilibrium 
point, of an object under test.  

Peak to Peak Amplitude: Peak –to-peak amplitude is the displacement of an object (see above). It 
can be thought of as the distance from the maximum positive deviation point to the maximum 
negative deviation point with respect to an object’s equilibrium position.  

Velocity: Velocity is the rate of change of displacement. Velocity is measured in inches/second 
(mm/second) units. 

Acceleration: Acceleration is the rate of change of velocity. Units of measure for Acceleration is 
feet per second squared (meters per second squared) 

Peak Amplitude: Maximum deviation of an object from its equilibrium position. 

RMS: Root Mean Square Amplitude (RMS) is the square root of the average of the squared values 
of a waveform. The RMS amplitude of vibration is 0.707 times the peak amplitude value The RMS 
value of a vibration signal is an important measure of its amplitude. 

 
 
 
 
 
 

 
Copyright © 2014‐2015 FLIR Systems, Inc. 

All rights reserved including the right of reproduction in whole or in part in any form. 
ISO‐9001 Certified 

www.extech.com 
 



<<
  /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
  /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 true
  /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 ()
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Manual)
  >>
  /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


