TYPE OF EXHIBIT: TEST REPORT
FCC PART: 2.1033 (b)(6)(9)

MANUFACTURER: RITRON, INC.
505 West Carmel Drive
Carmel, IN 46032

FCC ID: AIERIT27-450

MODELS: LM-U450, LPA-U450

DATE: September 17, 2007

IC STANDARDS: RSS-GEN, Issue 2, Section 3.2 (b)(j)
INDUSTRY CANADA: 1084A-RIT27450

MODELS: LM-U450-CANADA, LPA-U450-CANADA

Following is a list of attached exhibits required by the Federal Communications Commission for the
application to and grant of FCC Certification.

Exhibit FCC part IC Standard

Statement of Certifying Engineer ............... 2947 .o NA

List of Test Equipment Used ...................... 2.947(d) oo RSS-GEN, Issue 2, 3.2(b)

Required Measurements...............ccccceeenee 2.1033(b)(6) ......... RSS-GEN, Issue 2, 2.2.1
Receiver Spurious Emissions........... 15.111(Q) cooeveeneee RSS-GEN, Issue 2, Section 4.10

RSS-GEN, Issue 2, 6(b)
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TYPE OF EXHIBIT: STATEMENT OF CERTIFYING ENGINEER
FCC PART: 2.947

MANUFACTURER: RITRON, INC.
505 West Carmel Drive
Carmel, IN 46032

FCC ID: AIERIT27-450
MODELS: LM-U450, LPA-U450
DATE: September 17, 2007

I, Michael A. Pickard, have been employed by RITRON, Inc. since November 1979, working in the

Engineering Department since June 1981 as a radio frequency Project Engineer.
| hereby certify that all measurements and date herein were taken by me, that they were obtained

using sound and accepted engineering principles, and that they accurately reflect the performance

and characteristics of the units tested.

MMl . Prkond’

Michael A. Pickard - Project Engineer

Signed:

LM-U450_TestRpt.pdf



TYPE OF EXHIBIT:

TEST EQUIPMENT LIST

FCC PART: 2.947(d)
MANUFACTURER: RITRON, INC.
505 West Carmel Drive
Carmel, IN 46032
FCC ID: AIERIT27-450
MODELS: LM-U450, LPA-U450
DATE: September 17, 2007
IC STANDARDS: RSS-GEN, Issue 2, 3.2(b)
INDUSTRY CANADA: 1084A-RIT27450
MODELS: LM-U450-CANADA, LPA-U450-CANADA

The measured data in this report was obtained using one or more of the following pieces of
equipment. The particular equipment used in any one test is detailed in the procedure for that test.

ITEM

Spectrum Analyzer
Power Supply
Digital VOM

Dipole Antenna

Log Periodic Antenna

LM-U450_TestRpt.pdf

MANUFACTURER MODEL NO. SERIAL NO.
Hewlett-Packard 8560E 3720A02980
BK/Precision 1630 146-03508
Micronta 22-191 N/A
Electro-Metrics BDA-25 8-101
Electro-Metrics LP-25 8-102




TYPE OF EXHIBIT: RECEIVER SPURIOUS EMISSIONS
FCC PART: 15.111(a)
MANUFACTURER: RITRON, INC.

505 West Carmel Drive
Carmel, IN 46032

FCC ID: AIERIT27-450

MODELS: LM-U450, LPA-U450

DATE: September 17, 2007

IC STANDARD: RSS-GEN, Issue 2, Section 4.10
RSS-GEN, Issue 2, 6(b)

CANADA: 1084A-RIT27450

MODELS: LM-U450-CANADA, LPA-U450-CANADA

PROCEDURE:

1 ’

The LM-U450 receiver was aligned for operation on 460.050 per the tune-up procedure outlined
in the Preliminary Maintenance Manual. The radio’s 50Q2, BNC antenna was connected to the
50Q2 input of the Hewlett-Packard Model 8560E Spectrum Analyzer used to measure receiver
spurious emissions. Power was supplied to the LM-U450 through P504. The supply voltage
was set at +12 VDC, the nominal input voltage.

2. The Hewlett-Packard Model 8560E Spectrum Analyzer was set for:

e 100 kHz resolution bandwidth

¢ 100 Hz video bandwidth

e 10 MHz span
3. The spectrum was searched:

from 14.4 MHz, the VCO reference oscillator

to 1250 MHz, the 3" harmonic of the receiver 1% local oscillator
4. Spurious emissions were recorded on the following table.
5. Steps 1, 2, 3 and 4 were repeated at 450.050 MHz and 470.050 MHz, the receiver band edges.
Receive Emission Measured Measured IC
Frequency Frequency Amplitude Amplitude Limit Description
(MHz) (MHz) (dBm) (nW) (nW)
450.050 406.400 -67.7 0.171 2.000 1% Local Oscillator
460.050 416.400 -66.0 0.251 2.000 1% Local Oscillator
470.050 426.400 -61.7 0.680 2.000 1% Local Oscillator

Certifying Engineer:

MMl . Prkond’

Michael A. Pickard - Project Engineer
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TYPE OF TEST: FIELD STRENGTH OF RADIATED EMISSIONS
FCC PART: 15.109(f)
MANUFACTURER: RITRON, INC.

505 West Carmel Drive
Carmel, IN 46032

FCC ID: AIERIT27-450
MODELS: LM-U450, LPA-U450
DATE: September 26, 2007
PROCEDURE:

The following measurements were taken at the RITRON, Inc. 3 meter test site. Measurements
were made in accordance with FCC Rules & Regulations Part 2.947, using the procedures of IEC
Publication 106.

1. The LM-U450 was programmed to receive on 460.050 MHz, the middle of the operating band.
2. An AFB-1545 antenna that is included with each LM-U450 was installed at the antenna port.

3. All field strength measurements were made with the Hewlett-Packard Model 8560E Spectrum
Analyzer and the appropriate antenna for the frequency being measured. Antennas used were:

e Electro-Metrics BDA-25 Dipole Antenna at 0 to 200 MHz
e Electro-Metrics LP-25 Log Periodic Antenna at 200 to 1000 MHz

4. For each emission, the height and polarization of the field strength measuring antenna and
orientation of the LM-U450 were varied to provide maximum field strength.

5. The spectrum was searched from 30 MHz up to the 2nd harmonic of the receiver 1* local
oscillator per FCC Part 15.33(b)(3).

6. The LM-U450 was then programmed to receive at the band edges (450.050 MHz and 470.050
MHz) and test measurements were repeated as described above.

RESULTS:

For all 3 test frequencies, all emissions were better than the noise of the spectrum analyzer at -109
dBm. This translates to a field strength < 8 uV/m at 3 meters for the antennas used.

Receive Emission Measured Field FCC

Frequency Frequency Amplitude Strength Limit Description
(MHz) (MHz) (dBm) (LV/m) (uV/m)

450.050 406.400 <-109 dBm <8 200 1% Local Oscillator
460.050 416.400 <-109 dBm <8 200 1% Local Oscillator
470.050 426.400 <-109 dBm <8 200 1% Local Oscillator

MMl . Prkond’

Michael A. Pickard - Project Engineer

Certifying Engineer:

LM-U450_TestRpt.pdf



	CANADA: 1084A-RIT27450
	Receive Emission Measured Measured IC 
	Frequency Frequency Amplitude Amplitude Limit Description
	Receive Emission Measured Field FCC 
	Frequency Frequency Amplitude Strength Limit Description


<<
  /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


