
1

Technology & Development 
Program

United States Department of Agriculture

Forest Service

•  It’s best to lay out irrigation pipe and  

nursery beds in long, straight lines. 

   •  One way to establish long, straight lines 

is with a rotary self-leveling laser that 

can be used vertically. 

    •  This tech tip explains how the Forest 

Service’s Coeur d’Alene Nursery uses

 the Spectra Precision Laser HV401

 when laying out irrigation pipe and 

nursery beds.

  

June 2008

W

Staying Straight With Rotary Lasers 
at the Coeur d’Alene Nursery

Gary Kees, Project Leader

W
hen rotary survey levels first hit the market, 

they were used for surveying or leveling objects 

in a horizontal plane. Newer self-leveling rotary 

lasers can be used vertically (figure 1) as well as horizontally 

and can project a beam for more than 1,000 feet, making 

them useful for a wide variety of Forest Service projects. 

These lasers are helping field personnel lay out straight 

irrigation pipelines and nursery beds (figure 2) at the Forest 

Service, U.S. Department of Agriculture’s Coeur d’Alene 

Nursery in Idaho. 

The nursery was looking for a more efficient and 

accurate way to lay out their nursery beds. In the past, two 

people used a standard scoped survey level and a target to set 

For additional information, contact: Gary Kees, project leader; USDA Forest Service, MTDC; 5785 Hwy. 10 West; Missoula, MT 
59808–9361. Phone: 406–829–6753 fax: 406–329–3719; e-mail: gkees@fs.fed.us 
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Figure 1—A rotary laser used vertically projects a beam of light to help field personnel lay out straight 
irrigation pipelines and nursery beds.
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Figure 2—The operator is being guided by a receiver that tracks a beam of 
light from a rotary laser while forming nursery beds at the Coeur d’Alene 
Nursery in Idaho.

Figure 3—The Spectra Precision Laser HV401 by Trimble can be used 
vertically as well as horizontally, is self-leveling, and has a range of more 
than 1,000 feet.

Foam pad

irrigation pipeline in a straight line. Tractor operators used 

the pipeline as a guide when forming seedbeds. The rotary 

laser simplifies the pipeline’s alignment, which now can be 

handled by one person, or allows the tractor operator to form 

beds without a pipeline in place.

The Spectra Precision Laser HV401 has a range 

of more than 1,000 feet (figure 3) allowing it to work 

within a 2,000-foot diameter circle. The laser levels 

itself automatically when it’s set up either vertically or 

horizontally. Because the laser’s beam is difficult to see 

against objects in broad daylight, a receiver is used to locate 

the laser beam. A remote controller allows the operator to 

adjust the rotary level from up to 650 feet away. Rechargeable 

batteries in the laser are good for 55 hours of operation; 

alkaline batteries have a 90-hour life.

If you’re using a rotary laser, do not look directly at 

the laser beam. Read and follow all safety warnings and 

operating recommendations from the vendor before turning 

the laser on for the first time. Because the laser rotates, the 

beam is cast for 360 degrees, whether the laser is vertical or 

horizontal. Ensure that the laser’s beam will not affect other 

people in the area and is not aligned with a roadway or air 

traffic. Some of the laser’s windows can be blocked off with 

a small card or foam pad (figure 4) to prevent casting the 

beam in unwanted directions. 

Figure 4—To help keep irrigation pipe in a straight line, the laser is 
centered and manually leveled over the irrigation pipeline’s riser. The foam 
pad prevents the rotary laser’s beam from being projected straight up where 
it could cause problems for aircraft pilots.
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Using the Rotary Laser To Lay Out 
Irrigation Pipe

To lay out irrigation pipelines, center and level a tripod 

over the pipe riser or valve at one end of the irrigation line (see 

figure 4). Attach the rotary laser in the vertical position to the 

head of the tripod with the standard 5⁄8-inch by 11 thread mount. 

The laser must be manually leveled to within ± 5 degrees.

The Coeur d’Alene Nursery uses both the AGL MR360R 

and Spectra CR600 laser receivers to intercept the beam of 

light from the rotary lasers (figure 5). Both receivers were 

able to pick up the laser beam from farther than 1,250 feet in 

broad daylight.

Figure 5—Both the AGL Laser Receiver MR360R (left) and the Spectra Precision Laser Receiver CR600 (right) can intercept a laser beam 
from more than 1,000 feet. Bright LED lights allow the display to be seen even in bright daylight.
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Figure 6—The AGL Laser Receiver MR360R is set up at the end of the 
irrigation pipeline. 

The AGL Laser Receiver MR360R is mounted horizontally 

and leveled on a tripod at the far end of the field where the 

pipeline ends (figure 6). MTDC fabricated a piece of 1⁄8-inch plate 

with a 5⁄8-inch by 11 thread nut centered and welded to the bottom 

so the receiver could be magnetically mounted to the tripod. Turn 

on the receiver before moving back to adjust the laser.

Next, adjust the laser so that the beam lines up with the 

center of the receiver at the far end of the field. With the laser 

turned off, slightly loosen the mount on the tripod and rotate 

the laser until the sights on the housing visually line up with 

the receiver. Tighten the mount to lock the laser to the tripod. 

Turn on the laser and make sure it is in the auto-leveling 

mode. Once the laser levels itself, switch the laser to the 

manual-leveling mode. 

The slope control buttons on top of the laser housing or 

remote control move the laser beam left and right until the 

beam aligns with the receiver at the other end of the field. 

Bright light-emitting diode (LED) lights on the receiver help 

the operator align the laser beam with the centerline of the 

receiver. The LEDs are color coded so it is easy to know 

whether the laser beam is aligned to the left or right of the 

centerline. When the green LEDs in the middle of receiver 

are lit, the beam is centered. Although the receiver’s display 

is visible at 1,000 feet in bright daylight, a spotting scope is 

useful for reading the LEDs at a distance. 

After the laser is aligned, the irrigation pipe can be laid 

out using several methods. In figure 7, the Spectra Precision 

Laser Receiver CR600 is mounted on a special pole. The 

Figure 7—The Spectra Precision Laser Receiver CR600 is mounted to a 
special pole to help align irrigation piping with the laser beam from the 
Spectra Precision Laser HV401.
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Figure 8—An agricultural spring tooth attached to a pivot arm mounted on a UTV scribes a line in the soil to mark the location of the 
irrigation line. The LED display on the Spectra Precision Laser Receiver CR600 helps the operator steer in a straight line.

d UTV ib li i h il k h l i f h

Pivot arm

Spring tooth 

pole, designed to sit on top of the irrigation pipe, has a small 

bubble level to help the operator keep the pole plumb. The 

pipeline is pulled into place until the receiver aligns with the 

laser beam. At Coeur d’Alene, we scratched a small line in 

the dirt with the pole, then dragged the pipe to that location. 

At other times, the Spectra Precision Laser Receiver 

CR600 was mounted to a Kawasaki Mule UTV (utility 

vehicle). As the operator steers the UTV to keep the receiver 

in alignment with the laser beam, an agricultural spring tooth 

attached to a pivot arm on the UTV scribes a line in the soil 

(figure 8). The irrigation pipe is pulled by hand into position 

on top of the line. This method assures accuracy.
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Figure 10—The AGL Precision Laser Receiver MR360R’s wireless display 
mounts inside the cab of the tractor where it is easy for the operator to see.
Fi 10 Th AGL P i i L R i MR360R’ i l di l

Figure 9—The Spectra Precision Laser Receiver CR600 is mounted to a 
horizontal arm on the front of the tractor.
Fi 9 Th S t P i i L R i CR600 i t d t

Laser 
levelReceiver

Later, the Spectra Precision Laser Receiver CR600 was 

attached to a horizontal mount on the front of one of the 

nursery’s tractors (figure 9). This setup allows the operator 

to form raised nursery beds in a straight line without using 

pipe or presurveyed lines as a guide. The operator steers the 

tractor to keep the laser beam aligned with the receiver. 

Discussion
There must be a clear line of sight between the laser and 

the receivers. Both the AGL and Spectra receivers picked up 

the laser beam at 1,250 feet during testing. It takes a little 

patience to align the vertical beam when a receiver is 1,000 

feet away. The long detection window on the AGL receiver 

makes alignment easier. 

Having two receivers, one at the far end of the plot to 

align the laser and one on the tractor to follow the beam, is 

convenient, saves time, and allows continuous verification 

that the laser beam is aligned. If a single receiver was used, it 

could be removed after the laser had been aligned. Then the 

receiver could be used to align the pipeline or be mounted to 

the UTV or tractor. 

The magnetic mount on the AGL receiver is strong and 

is designed to stick tightly to equipment on the go. A thin 

sheet of cardboard between the magnet and steel mounting 

plate makes the receiver easier to remove. 

Automatic self-leveling rotary lasers could also be used 

in other applications. The large, bright LED displays on the 

AGL receiver make it easier to see in the dusty environment 

around a tractor. The AGL receiver also offers a wireless 

display that can be mounted nearby, for instance in the cab of 

the tractor (figure 10). These lasers and receivers work great 

for leveling ground, building ditches, constructing roads, 

setting posts, and many other indoor or outdoor construction 

projects.  
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Laser Receivers

Spectra Precision Laser Receiver CR600

 Trimble Construction Division

 5475 Kellenburger Rd.

 Dayton, OH 45424

 Phone: 800–538–7800

 Web Site: http://www.trimble.com/spectra/

 Technical Information: 

   http://www.trimble.com/cr600.shtml

 Cost: 

   $640 (from Montana Laser, Kalispell, MT)

AGL Laser Receiver MR360R

 AGL Corp.

 2202 Redmond Rd.

 Jacksonville, AR 72076

 Phone: 800–643–9696

 Web site: http://www.agl-lasers.com/

 Technical Information: 

   http://www.agl-lasers.com/pdf/literature/AGATEC_ 

   MR360R_data_sheet.pdf

 Cost: 

   MR360R laser receiver $1,395 

    (from Selby’s, Missoula, MT)

   MD360R remote display, $540

    (from Selby’s, Missoula, MT )

�

Equipment Information

Lasers

Spectra Precision Laser HV401

 Trimble Construction Division

 5475 Kellenburger Rd.

 Dayton, OH 45424

 Phone: 800–538–7800

 Web site: http://www.trimble.com/spectra/

 Technical Information: 

   http://www.trimble.com/hv401gc.shtml

 Cost: 

   $1,771 (from Montana Laser, Kalispell, MT)

Tripods

Crane, Tri-Max fiberglass tripod, flat-head, 5⁄8-inch by 11 

thread mount

 Web site: http://www.forestry-suppliers.com/

 Cost: 

   $305 (from Forestry Suppliers Inc., Item No. 37561)

Sokkia, wide-frame aluminum tripod, flat-head, 5⁄8 -inch 

by 11 thread mount

 Web site: http://www.sokkia.com

 Cost: 

   $150 (from Selby’s, Missoula, MT)



8

The Forest Service, United States Department of Agriculture (USDA), has developed this information for the guidance of its employees, its contractors, and its cooperating Federal and State agencies, and is 
not responsible for the interpretation or use of this information by anyone except its own employees. The use of trade, fi rm, or corporation names in this document is for the information and convenience of the 
reader, and does not constitute an endorsement by the Department of any product or service to the exclusion of others that may be suitable. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial 
status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or part of an individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET Center at 
(202) 720-2600 (voice and TDD). To fi le a complaint of discrimination, write to USDA, Director, Offi ce of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and employer.
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Self-leveling rotary lasers can be used to help lay out irrigation pipe and nursery beds in a straight line. This tech tip 

describes the use of a Spectra Precision HV401 laser and Spectra CR600 and AGL MR360R receivers by the Forest Service’s 

Coeur d’Alene Nursery in Idaho. 

Keywords: AGL, Coeur d’Alene Nursery, how to, irrigation, nurseries, Spectra, surveying 

Additional single copies of this document may be ordered 

from:

USDA Forest Service

Missoula Technology and Development Center

5785 Hwy. 10 West

Missoula, MT 59808–9361 

Phone: 406–329–3978

Fax: 406–329–3719

E-mail: wo_mtdc_pubs@fs.fed.us 

Electronic copies of MTDC’s documents are available on 

the Internet at:

http://www.fs.fed.us/eng/t-d.php 

For additional information about rotary lasers, contact 

Gary Kees at MTDC:

 Phone: 406–829–6753

 Fax: 406–329–3719

 E-mail: gkees@fs.fed.us

Forest Service and Bureau of Land Management 

employees can search a more complete collection of 

MTDC’s documents, CDs, DVDs, and videos on their 

internal computer networks at:

 http://fsweb.mtdc.wo.fs.fed.us/search/

About the Author
Gary Kees joined MTDC in 2002 as a project leader. He works in the reforestation and nursery, forest health, and GPS 

programs. His current projects involve laser guidance systems, ATV and backpack sprayers, nursery seeders, and remote 

weather stations. Gary has a degree in mechanical engineering from the University of Idaho and worked for 10 years as a 

mechanical and structural engineer and project manager for the Monsanto Co. in Soda Springs, ID.

�



<<
  /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 false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 <>
    /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.)
    /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 <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


