COLOR ADDITION AND SUBTRACTION

An attractive device to teach color addition is the Singerman Apparatus (Sgt-Welch #3671 at $645).  But at such cost, most of us can not afford it.  Is there a cheaper way to do it?  The answer of course is yes and here is how.

First cut a piece of manila folder the size of a 35mm slide and insert it in a 35mm slide holder.  Next punch

three holes in it using a hole punch.  Cover one opening with a red filter, a second with a green filter and a third with a blue filter.

Obtain a slide projector and place the slide in the projector with the three holes in a horizontal line.  Next take three small mirrors and mount them in a vertical position using clay or other similar substance, Position the projector so that the light coming from the projector shines away from the screen.  Position the three mirrors so that each one reflects one of the colors of light on to the screen.  Darken the room and then adjust the mirrors until two or more different reflected colors overlap.  What color(s) did you get?

Now to investigate what colored filters do to light, first cut a 4 x 6 inch index card into three equal pieces each 2 x 4 inches. Next make a master template with four holes each 1/2 inch high by 3/4 inch wide, spaced 1/4 inch apart, centered on the card. Cut the combination of holes (listed below) in the slides and cover the holes with the indicated color(s).  In each case, the top hole is to be left open to allow the white light to pass through.

Once the slides are made, obtain a hologram diffraction grating mounted in a 35-mm slide and hang it over the front of the lens of an overhead projector. Mount the slide in a piece of cardboard so that it completely covers the lens. Or if you have a larger piece of hologram diffraction grating, use it.Next in the center of a piece of cardboard that covers an overhead projector 3/4 inch wide by 3 1/2 inches high.  Place this on the overhead. Darken the room.  Place card #1 on the cardboard so that only light passes through the opening.   As the light goes through the grating, one gets the complete spectrum (of the light from the overhead projector) on the screen.  Repeat with the remaining slides.The following cards are the ones I have made.

Cards 1 -> 5 Shows that white light is made up of 3 colors (Remember the top opening is never covered by a filter.)
1.
1 hole (white)

2.
2 holes (red)

3.
2 holes (green)

4.
2 holes (blue)

5.
4 holes (red) (green) (blue)

Cards 6 -> 9
show that the secondary colors or primary pigments


are composed of 2 primary colors of light.

6.
2 holes (cyan)

7.
2 holes (magenta)

8.
2 holes (yellow)

9.
4 holes (cyan) (magenta) (yellow)

Cards 10- > 16 shows  secondary color composition

10.
2 holes (yellow)

11.
4 holes (yellow) (red) (green)

12.
2 holes (magenta)

13.
4 holes (magenta) (blue) (red)

14.
2 holes (cyan

15.
4 holes (cyan) (blue) (green)

16.
4 holes (cyan) (magenta) (yellow)

Cards 17-> 19
shows which two complementary colors


will give white light when added together

17.
3 holes (red) (cyan)

18.
3 holes (green) (magenta)

19.
3 holes (blue) (yellow)

20.
4 holes (red) (green) (blue)

Source of Lee colored filters:

Vincent Lighting 20810 Miles Parkway Cleveland, OH 44128 475 7600

Filter numbers are: 106, 139, 119, 128, 116, 104

Cost of 2lx24 inch filter is $______  (I have not checked recently.)

or check for supplier in your area. 
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