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Equipment

Included Items Quantity

Filter cards 7

Printed cards 1

Recommended Item Part number

Color Mixer 0S-8496

Introduction e N
The Color Mixer Accessory Kit OS-8495 consists of 18 2.5 inch by 3.5 inch

(64 mm by 89 mm) cards. Each card is labeled with a number that will be Filter or printed i

referred to when the card is to be used in one of the activities described in this color

manual. There are seven cards that have a filter attached to the card and 11

cards that are printed with different colors of ink.
Reference — |

number |73 Lee 139 Primary Grﬁ%g

Filter Cards 5
% 60

Each filter card has the characteristic transmission curve printed on the card as E 20
well as the filter manufacturer (Lee) and the manufacturers filter number. The E 2
transmission curve information will be used in activities outlined in this manual aa 4 0
and was taken directly from the published data available at the manufacturers 400 500 600 700
Website. L Wavelength nm )
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Color Mixer Accessory Kit 0S-8495

Printed Cards
Each of the cards in this set has been printed with an ink defined by the Pantone color matching system. The Pantone number is
shown on the card. The relative intensity of reflected light from an incandescent source has been characterized at different wave-

lengths and is shown on the printed Intensity vs Wavelength graph on the card. The relative low level of UV and blue light emitted
by incandescent sources results in low values of relative intensity for colors on this end of the spectrum.

Manual

This manual provides a number of activities that the Color Mixer Accessory Kit can accomplish in conjunction with the Color
Mixer OS-8496.

Activities

Screen of white
cardboard or paper

Color mixer

Hold card in front of
screen

Typical activity

Additive Color Mixing
Students will learn how 3 colors of light (Red, Blue and Green) add together to create the full range of colors.

1. Turn the red LED fully on with the blue and green LED’s off. What do you predict will happen as the intensity of the green
LED is gradually increased?

2. Gradually increase the green LED and note the range of colors that is formed where the green and red circles of light overlap.
Were your predictions accurate?

3. Now turn off the red and turn the green fully on. What do you predict will happen as the red is gradually increased in intensity?

4. Gradually increase the intensity of the red and note the colors that are formed in the overlapping segment. Were your predic-
tions accurate?

5. Repeat the steps above for both green and red with the blue source. For each of the colors listed below, create a description of
the colors of light that when mixed create that color. For some you will need to describe the relative intensity (low, medium,
high) of each color.

Red=
Blue=

Green=
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Pink=
Purple=
Yellow=
Orange=
White=
Turquoise=

LED television screens create the full range of colors that we see by varying the intensity of small LEDs that are clustered together
in groups of three with each group having a red, blue and green LED. You should now see that an almost infinite number of colors
can be created by this method.

What Filters Do

Using a range of filters students will learn the meaning of transmission, subtractive color mixing, and neutral density filters. In this
activity students will use cards 1-4 of the OS-8495 Color Mixer Accessory Kit and the OS-8496 Color Mixer and the Color Mixer
Emission Spectral Chart.

1. What does a light filter do? Look at each of the four filters that you have been given and predict what will happen to the red
light from the Color Mixer when the filter is placed between the mixer and a white screen. Make a chart and list your predic-
tions.

2. Turn on only the red source and look at the screen as each of the filters is placed between the screen and the mixer. Write your
observations on the chart and compare with your predictions.

3. Based on what you saw with the filters and their interaction with the red light, create a second chart and predict what will be
observed when the filters are placed in front of the blue source. Turn on the blue source and compare your predictions with
observations. Where were your predictions wrong?

4. Perform the same prediction and observation activity with the green source and filters. What is different between the red, blue,
and green filters? Why would this be?

5. Review the emission curves for the OS-8496 and the filter transmission curves on the red, blue and green cards. Create a graph
which overlays the transmission and emission curves. Explain why the blue filter allows some of the green led light to show on
the screen using the overlay graph in your explanation.

6. Explain the difference between the action of the #4 filter and the rest of the filters. How does it differ and why?

Advanced Filter Lab

Using filter data and Color Mixer emission data students will first do a quantitative analysis of the transmission of light and then
compare their predictions with observed values. Each student group should be given a filter card 5, 6, or 7 of the Color Mixer
Accessory Kit and the Emission Spectral Chart of the Color Mixer.

1. You have been given a filter and the data for its transmission characteristics. Create an overlay of this filters transmission
curve with the spectral emission curves for the LEDs used in the Color Mixer.

2. Draw the overlapping circles that occur when all three of the Color Mixer sources are turned on.
3. Based on analysis of the overlay you have created label each of the seven regions in the overlapping circles with the relative

intensity (none, low, medium, high) of each light (red, blue, green) that should be present in that segment after passing through
the filter.
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4. Based on the mix of light (red, blue, green) that is predicted, label each of the seven segments with the color you expect to
observe when the filter is placed in front of the mixer with all sources turned on.

5. How are your predictions different from what you observe?

Absorption vs. Transmission
Using printed cards of different colors, the color mixer, and filter cards, students will explore the meaning of absorption and reflec-

tion of light. Students will need the OS-8496 Color Mixer, a white screen and cards 8—11 of the OS-8495 Color Mixer Accessory
Kit.

Note: Ambient light in the room will make observation of some things difficult. Decrease room lighting as low as possible to enhance this lab.

1. Predict what each of the cards will look like when illuminated only by the red source.

2. Place each card (red, blue, green and white) in front of the red source and note your observations. How does your prediction
differ from your observation.

3.  What does the red card do to the light when the red light strikes it?
4. What do the other cards do to the light when the red light strikes them?

5. Based on what you observed with the red source, predict how the same cards will appear when illuminated by the green and
blue sources.

6. How were your observations different from your prediction?
7. Explain why the white card exhibits the same brightness for all three sources.

8. Discuss the difference between a filters’ interaction with light and an inks’ interaction with light.

Advanced Absorption Lab

Using relative intensity data given on the printed card and emission data for the Color Mixer students will predict how the card will
appear when viewed in each of the segments of the color mixer display and compare their predictions with observations. Students
will need white, grey, and black cards (11-13), and an orange, pink, or purple card (14—16).

1. You have been given white, grey, and black cards. Observe each card when illuminated by the red, green, and blue sources,
one at a time. How does their appearance vary based on the source color? In what way are the results similar?

2. [Ifan ink is too bright how might it be “toned down”?

3. You have been given a card (#14—16) that is not a primary color. The relative intensity of reflection vs. wavelength is printed
on the card. Create an overlay of this card’s relative intensity curve with the spectral emission curves for the LEDs used in the
Color Mixer.

4. Draw the overlapping circles that occur when all three of the Color Mixer sources are turned on.

5. Based on analysis of the overlay you have created, label each of the seven regions in the overlapping circles with the relative
intensity (none, low, medium, high) of each light (red, blue, green) that should be present in that segment after striking the ink

on the card.

6. Based on the mix of light (red, blue, green) that is predicted, label each of the seven segments with the color you expect to
observe when the ink is placed in front of the mixer with all sources turned on.

7. Place the ink section of the card in each of the seven segments and note the color you see. How do the observed values differ
from the predicted values?
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Casting Shadows

Students explore the shadows created by the color mixer’s three separate light sources. Because the color mixer has three LEDs
that are spaced about 1 cm apart on the circuit board, each LED acts as a point source of light.

1. Move a pencil or pen across the front of the color mixer about 2_cm (1_inch) in front of the mixer and observe the shadow.

2. What do you see? Draw a ray diagram labeling the source color and shadow color such that all shadows observed can be
explained based on the source position, the pen position, and the shadow position.

Fluorescence Lab

Students explore the phenomena of a fluorescent ink that only appears different when illuminated with the correct wavelength of
light. Students will be using the OS-8496 Color Mixer and cards 17 and 18 of the OS-8495 Color Mixer Accessory Kit.

1. Observe cards 17 and 18 under normal light. What differences do you see?

2. Observe card 17 under the red, blue, and green sources individually. What colors does the card appear to be when illuminated
by each of the source colors?

3. Perform the same observations using card 18. What colors does the card appear to be when illuminated by each of the source
colors?

4. How is it possible for blue illumination to result in your observation?

[PASC (e 5



Color Mixer Accessory Kit 0S-8495

Technical Support

For assistance with any PASCO product, contact PASCO at:

Address: PASCO scientific
10101 Foothills Blvd.
Roseville, CA 95747-7100

Phone:  916-786-3800 (worldwide)
800-772-8700 (U.S.)

Fax: (916) 786-7565
Web: WWW.pasco.com

Email:  support@pasco.com

For more information about the Color Mixer Accessory Kit and the latest revision of this Instruction Sheet, visit the PASCO web
site at www.pasco.com and enter OS-8495 in the Search window.

Limited Warranty For a description of the product warranty, see the PASCO catalog. Copyright The PASCO scientific 012-12974A Color
Mixer Accessory Kit Instruction Sheet is copyrighted with all rights reserved. Permission is granted to non-profit educational institutions for reproduc-
tion of any part of this manual, providing the reproductions are used only in their laboratories and classrooms, and are not sold for profit. Reproduc-
tion under any other circumstances, without the written consent of PASCO scientific, is prohibited. Trademarks PASCO and PASCO scientific
are trademarks or registered trademarks of PASCO scientific, in the United States and/or in other countries. All other brands, products, or service
names are or may be trademarks or service marks of, and are used to identify, products or services of, their respective owners. For more information
visit www.pasco.com/legal.

6 [PASC (s



	Equipment
	Introduction
	Filter Cards
	Printed Cards
	Manual
	Activities
	Additive Color Mixing
	What Filters Do
	Advanced Filter Lab
	Absorption vs. Transmission
	Advanced Absorption Lab
	Casting Shadows
	Fluorescence Lab
	Technical Support


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


