Koblede harmoniske oscillatorer
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Koblede harmoniske oscillatorer muligger studiet af
harmonisk beveegelse péa luftpudeskinnen. Op til 5
vogne kan sammenkobles for at studere koblede
harmoniske svingninger eller balgeudbredelse.

En enkelt vogn kan bruges sammen med en eller fle-
re fiedre med henblik pa at studere en simpel har-
monisk svingning.

Apparaturet bestar af

3 stk. vogn for luftpudeskinne
(supplerer de 2 som falger med luftpudeskinnen)

6 stk. lod for luftpudevogn
(supplerer de 4 som falger med luftpudeskinnen)

6 stk. fijeder
12 stk. holder for fjeder (udformning ej som pé foto)
1 stk. flytbart endestop

Opstilling

Apparaturet stilles op som vist pa figuren.

Begynd med luftpudeskinnen, og justerer den vand-
ret som beskrevet i manualen til luftpudeskinnen.
Derefter stilles vognene pa og forbindes med fijedre.
Stikbenene i holderne passer til det gverste hul i en-
den af vognene og i det faste endestop (falger med
luftpudeskinnen) samt det justerbare endestop.
Teend for blaeseren og juster luftstrammen, s& vog-
nene netop svaever friktionslgst pa skinnen.
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Med en 1975.50, 1975.15 eller 1975.20 fotocelle og
en 2002.50 elektronisk teeller er det let at registrere
beveegelsen med en passende bleende monteret pa
vognen. Funktionen skal veelges til Period (se
manualen til teelleren).

Simpel harmonisk bevaegelse kan let studeres med
en fieder og en enkelt vogn ved at lade en sytrad
holde fiederen stram. Traden skal ga over den trisse,
som folger med luftpudeskinnen, og snorekraften
leveres af et lod. Husk at medregne loddet i den
svingende masse.

En gaffel med stikben (felger med luftpudeskinnen)
tillader at en eller flere fijedre kobles til vognen, sa
virkningen af aendringer i fjederkonstanten kan
undersgges.

Yderligere anvendelser

Med en 2500.50 eller 2501.50 tonegenerator og en
2185.00 vibrator kan de koblede oscillatorer drives
med en ydre tvangskraft med veldefineret frekvens
helt ned til 0,1 Hz.

Kraeves en storre amplitude, kan en ME-8750 meka-
nisk oscillator anvendes i omradet 0,3 — 3,0 Hz.

Reklamationsret

Der er to drs reklamationsret, regnet fra fakturadato.
Reklamationsretten daekker materiale- og produktionsfejl.

Reklamationsretten daekker ikke udstyr, der er blevet mishandlet,
aarligt vedligeholdt eller fejlmonteret, ligesom udstyr, der ikke er
repareret pd vort veerksted, ikke deekkes af garantien.

Returnering af defekt udstyr som garantireparation sker for
kundens regning og risiko og kan kun foretages efter aftale med
Frederiksen. Med mindre andet er aftalt med Frederiksen, skal
fragtbelobet forudbetales. Udstyret skal emballeres forsvarligt.
Enhver skade pé udstyret, der skyldes forsendelsen, daekkes ikke
af garantien. Frederiksen betaler for returnering af udstyret efter
garantireparationer.

© A/S Seren Frederiksen, Qlgod

Denne brugsvejledning mé kopieres til intern brug pad den adres-
se hvortil det tilhorende apparat er kebt. Vejledningen kan ogsa
hentes pa vores hjemmeside.
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Coupled harmonic oscillators
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Coupled harmonic oscillators makes it possible to
study harmonic motion on the air track. Up to 5 carts
may be linked by springs to study coupled harmonic
oscillations or wave propagation.

A single cart can be used with one or more springs
to study simple harmonic motion.

The apparatus consists of
3 carts for air track
(in addition to the 2 provided with the air track)

6 weights for air track carts
(in addition to the 4 provided with the air track)

6 springs
12 holders for spring
(slightly different from photo above)

1 stk. adjustable end stop

Setting up
Set up the apparatus as shown above.
Start with the air track, and align it horizontally as
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described in the manual for the air track. Next the
carts are placed on the track and connected by
springs. The 4 mm plug of the spring connectors fits
in the upper of the two holes in the carts as well as
in the fixed and adjustable end stops. Turn on the
blower and adjust the flow so the carts flow friction-
less on the track.

With a 1975.50, 1975.15 or 1975.20 photo gate and
a 2002.50 electronic timer you may determine the
oscillation period with a suitable flag mounted on the
cart. The timer function should be Period (see the
manual for the timer).

Simple harmonic motion is easily studied with a
spring and a single cart by using a string and a
weight to tension the spring. Use the pulley supplied
with the air track for this. Remember to include the
weight in the oscillating mass.

The forks from the rubber band bumpers (provided
with the air track) allow one or more springs to be
connected to the cart. This way the effect of different
spring constants can be studied.

Further investigations

With a 2500.50 or 2501.50 function generator and a
2185.00 vibration generator the coupled oscillators
may be driven by an external force down to a
frequency of 0,1 Hz.

If a larger amplitude is needed, a ME-8750 mecha-
nical oscillator can be used in the 0,3 — 3,0 Hz range.
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<<
  /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 100
  /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 100
  /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 600
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /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.)
    /DAN <>
  >>
  /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 [1500 1500]
  /PageSize [612.000 792.000]
>> setpagedevice


