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1. INTRODUCTION

Carry out control measurements made on engineering objects are proceeded with the
use of horizontal and vertical controls which allow estimation of coordinates of points of
objects. While measuring geometrical values on engineering objects one can meet
inconveniences and limitations with application of traditional measurement methods
and geodetic equipment. The above mentioned situation can be seen especially during
montage of subassemblies of built up technological sequence, high gauge machines
servicing in industrial halls and also with equipment which requires precise setting
(paper machines, processing sockets in automatic technological lines, energy turbines,
etc).

Photo 1. Subassembly, paper machines (source: www.pmpoland.pl)
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Photo 2. Technological line in industrial halls (source: www.pmpoland.pl)

In cases when carrying out measuring, the need for precise measuring or deposition of
short lengths (from a few to a few dozen meters).

2. ASET FOR MEASUREMENTS OF HORIZONTAL LENGTHS WITH USE
OF A CODE LEVEL

The set to measure horizontal distances between points A and B with use of a code level
is shown in fig. 1.
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Fig. 1. Build of measurement set.

The measuring set includes a code level rod which is placed in a horizontal dimension
and along section AB and a level with a stand and a jack. The edges of the rod are
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supported with two grips which are placed in geodetic tribrach. Leveling of the rod is
performed according to level tube indications by means of an outrigger and the
tribrach’s foot screws. The level is set over the rod at an appropriate height which
allows setting a sharp division picture with the stand with a jack. To centre the
instrument over the straight including the segment AB and division of a rod we use a
plumb. Measurements of the division of a rod are possible because of the pentagonal
prism which is connected to the instrument lens and which refracts beams of light at a
right angle. Proper setting of the prism is possible due to a tubular level. To set the
target axis of the level precisely over point A or parallel to that and moved by a segment
“a” laser beam a micrometric table is used. After leveling its target axis which together
with parallel to it, laser beam lies in a one plane with plumb. The value of shift of the
instrument along segment AB is to be read from the division of micrometric screw of the
stage.

3. AN EXAMPLE OF MEASUREMENT OF A SHORT SECTION

A course of measurement of short sections which do not exceed the length of the rod,
presented in pictures 2 to 7, is as follows. The stand with an instrument fixed to it is to
be placed over sector AB by the use of a plumb. Using a jack, we set an appropriate
height of target axis of the level (the shortest targeting line) which allows us to check the
readings on the rod division. After leveling the instrument, the optic axis of the level A is
to be centered by turning the stage micrometric screw and write down the result from
screw division (fig. 3) OAM. Next we should place the rod along the sector AB and level
it by means of the grip and tribrach footing screw and watching the indication of the
level tubes (fig. 4). After finishing setting the rod we should perform readings on division
OA. After placing the instrument on the other side of the rod (fig. 4) we should level it
and set it in such a way that the plumb is paced over the division of the rod but the level
optic axis runs close to point B. After finishing the settings we should check the readings
on the rod division OB. If after the rod is removed (fig. 5) it appears that the level optic
axis does not meet we should correct its location by turning the micrometric screw of the
stage. After centering (fig. 7) we should check readings on micrometric screw division
OBM. The length of the sector AB is calculated with a formula

D,;=0,- OAm B (OB - OBm)'

Photo 3. View of the instrument with connected pentagonal prism
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Photo 5. View of leveled code rod on measured sector

Performing measurements of short sectors which do not exceed the length of the rod,
presented in fig. 2 to 7 is conducted according to stages.
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Fig. 2. Stage I — setting the level in the line of the measured sector and reading results
on micrometric screw of the stage.

Reading 11,05 mm

Fig. 3. Stage II — setting the level with the stage over the beginning of the measured
sector and performing the second reading on the micrometric screw of the stage.

Fig. 4. Stage III — placing the rod horizontally and along the line of the measured sector
and performing electronic reading by means of the level on a code division of the rod.
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Fig. 5. Stage IV — moving the level to the other end of the measured sector and placing it
along the line of the measured sector and performing an electronic reading by means of
the level on a code division of the rod.

Reading 11,05 mm

Reading 14,14 mm

Fig. 7. Stage VI — centering the instrument by means of the stage over the other
end of the measured sector and performing the second reading on the micrometric screw
of the stage.
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The initial researches which were carried out allowed elaboration of the method of
tuning the set for measuring distances with the use of the rods and the Leica code level
DNAO03. After tuning the measuring set, the distance measurements were made in a few
places with division of 3 m. of a precise invar rod (Fig. 1).

4. SUMMARY

Instruments and measuring devices offered by the companies producing geodetic
equipment require, often in cases of engineering objects, application of additional,
supporting equipment which allows widening of observation possibilities.

Researches have proven the usefulness of the measuring set to measure short sectors.
Error of a measurement of three distances: 1.2345m, 2.0117 and 2.7921m fluctuates
within +/- 0.10 mm to +/- 0.12mm. Multiple readings by the level on a horizontal rod do
not differ by more than 0,07 mm.

REFERENCES

Brys H., Przewlocki S., 1998. Geodezyjne metody pomiarow przemieszczen budowli.
Wydawnictwo Naukowe PWN, Warszawa.

Gil J., 2007. Pomiary geodezyjne w praktyce inzynierskiej. Uniwersytet Zielonogorski,
Zielona Gora.

Gocal J., 1993. Metody i instrumenty geodezyjne w precyzyjnych pomiarach maszyn
i urzadzen mechanicznych. Wydawnictwo AGH, Krakow.

Janusz W., 1978. Methods of precision measurements of horizontal and vertical
distances. FIG, International Symposium on Deformation Measurements by
Geodetic Methods. Part 2, Bonn.

Janusz W., Ostrowski R., Zykubek S., 1984. Metoda precyzyjnego pomiaru krotkich
odleglosci. Prace IGiK, T. XXIX, Z. 1/74/.

Pawlowski W., 2005. Procedury terenowe oceny dokladnosci instrumentow
geodezyjnych wedlug standardow ISO. VII Konferencja Naukowo-Techniczna pt.:
»Aktualne Problemy Geodezji Inzynieryjnej”, Warszawa.

Platek A., 1995. Elektroniczna technika pomiarowa w geodezji. Wydawnictwo AGH,
Krakow.

Prospekty firm: Topcon, Leica, Zeiss, Kern.







<<
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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


