the   color   tree
When I stepped through the Main Gate, I knew suddenly how Dorothy felt when she landed in Oz, or Alice when she found herself in Wonderland. Before me ... breathtaking, beautiful ... was the Fair! Here was a modern Oz and Wonderland all rolled into one. But this one ... quite unbelievably ... was real. The dazzling array of giant cubes and spheres and cylinders and cones that were the buildings, the crystal pools, the sparkling, splashing fountains ... all real.

As I wandered through this modern World of Make Believe, my feet seemed scarcely to touch the ground. Each face I saw was smiling. Each voice was alive with laughter and excitement. And there was color everywhere. It was as though a rainbow had burst into a thousand shimmering fragments and showered down upon this fairytale land.

"Colorful, isn't it," said a resounding voice.

"Very colorful." I looked up, startled. Who had been reading my thoughts? Inside the hall in which I stood, there was no one nearby. The voice seemed to echo from the ceiling. Had it been my imagination?

The voice answered. "Well ... yes and no."

"Who are you?" I asked. "And where are you?"

"Right in front of you," said the voice. "The Interchern Color Tree."

So that's what it was! I had been staring at the Color Tree for several minutes, fascinated. Towering high toward the arching roof above my head, it was quite the strangest tree I'd ever seen. Its branches did not seem to be branches at all and the leaves on each ranged from very bright to very pale and dark shades of each color. Some bore red and some bore blue leaves. There were other branches with leaves of purple, green, yellow, orange and magenta.

"But ... trees can't speak," I protested.

"That is correct," the Interchern Color Tree replied.

"Well, then, how am I able to hear you?"

"Because," answered the Tree, "I give voice to a very interesting story and that's what you are hearing. In my own way, you see, I am speaking to you ... in a manner of speaking, of course."

"You must know," the Color Tree went on, "that I'm a unique variety of tree. Other trees simply stand. But I stand for something. I'm a symbol, just as the eagle is a symbol of the United States. I stand for the World of Color."

"Where's that?" I asked. "Some special place?"

"No. No. No. The World of Color is everywhere around you ... the color you live with every moment of the day ... the color you see in everything you do and everywhere you go . . . that keeps the world from looking like a black and white movie."

"1 understand."

"Well, maybe you do and maybe you don't. If you're like most people, you don't know what color is at all."

"Of course, I do."

"What is it?" asked the Color Tree, sharply. "Tell me simply. In your own words."

I thought very hard. All that came into my head were meaningless phrases like ... it's pretty . . . it's yellow, red and blue ... you paint with it ... it's in nature. To my surprise, I couldn't give a sensible answer. Here was Color . . . as much a part of my world as the air, yet I really couldn't say what it was.

Again the Color Tree answered my thoughts. "That's what I'm here to tell you," said the Color Tree, "the Story of Color. Would you care to hear it?" The Color Tree knew that I would, and so began The Story of Color. . .

the story of color

To begin at the Very Beginning, once there was Darkness everywhere and no Color, for there is no Color in darkness. Then Light came into the world, and when it did, so did color, for sunlight is made of all colors.

How many different colors can we see?

Millions.

And sunlight is made of all of them?"

Actually the six major hues . . . red, orange, yellow, green, blue, and violet. These hues combine to make all the others. In fact, these six can be made of just three . . . red, green and blue.

All colors can be made from just these three?

Yes. They are called the light primaries.

How do we know that there are six colors in sunlight?

Split it up. You can see them.

Split sunlight? Are you serious?

Certainly I'm serious. You do it with a prism. That's a wedge‑shaped piece of glass which you can put into a beam of white sunlight and split the sunlight into six hues.

How's it done?

Sunlight is a form of radiant energy, which we can see. It travels to us from the sun in waves. The waves of each hue are of a different length. Red has the longest wavelength, although they're not very long . . . about 35 of them end to end are equal to the thickness of a piece of cellophane. Violet waves are the shortest . . . about half as long. The others fall in between. Traveling together the waves combine to make sun light. When they strike the prism at an angle, they are bent.

Light bends? 

Mmm  hmm. Whenever the waves move from one transparent medium such as air into another ... such as the clear glass of a prism, at an angle, that always happens. The prism bends the longer red waves the least, then the orange, the yellow, the green, and so forth, and the shorter violet waves the most. This separates them so that when they come out the other side of the prism, we can clearly see six different‑hues. The spectrum.

Oh‑ yes. The spectrum. I know what that is, but not exactly. Would you mind?

Not at all. The spectrum of sunlight is the gradual transition of the hues from blackness into violet, blue, green, yellow, orange, red and tapering off into blackness again.

Ever any more hues?

Not that we can see through a prism. But there is one more. Purple, a mixture of the violet or blue from one end of the spectrum and the red from the other.

You're very smart to know all this.

Credit where credit is due. A young man named Isaac Newton discovered the spectrum in 1666, which is how the science of color all began. He was smart. Incidentally, nature performs a similar experiment for us in the form of the rainbow. The water droplets in the air act as prisms.

You called sunlight "white light." What about the light from an electric bulb. Is that white too?

Yes. Because it is deficient in none of the major hues. But it looks different than sunlight because it has a larger amount of red and less of some of the others. The fluorescent light in supermarkets and department stores has more blue. That's why something will look redder under one and bluer under another. When you buy clothes in a department store, you'll generally see them in fluorescent light. They may look different when you take them home that night and see them under a light bulb. You mean things really look different under different kinds of light?

Sometimes very different. Listen to this. 

"Yes," I answered you last night. 

"No," this morning, air, I say. 

Colors seen by candle‑light

will not look the same by day.

Did you make that up yourself? 

Oh, my no. It was written by a poetess named Elizabeth Barrett Browning many years ago. It tells the story very well. I like it.

Candle light isn't white, is it? 

Not quite. Because it contains almost no violet and very little blue.

Are there many lights that aren't white? 

Quite a few. There's a kind of street lamp called sodium light. It's yellow. No other color in it.

Suppose, a cat is red or blue? Would it still look red or blue under that kind of light? 

Positively not. Impossible. You can't see the color of something under a light that doesn't have that color in it. Your red or blue car appears dark grey under sodium light.

Light is pretty important in seeing color, isn't it? 

If I may repeat myself, it's the Very Beginning.

But what about paints and inks and dyes? The coloring of things? Whenever I think of color, that's what I really think of. 

That comes next. Take a red dress. Why is it red?

To be perfectly honest, I don't have the faintest idea. 

Here's the reason. When the white light strikes the surface of the dress, the red hue is reflected most. All the other hues are largely absorbed. That's why the dress looks red.

Logical

Now suppose you were looking at a lady in a white dress. It's white because it reflects all the hues in the light. If, on the other hand, she were in a black dress, that would be absorbing all the hues.

And if the dress were gray . . . part way between black and white? 

The gray dress would be partially absorbing and partially reflecting all the hues present in the light.

Has this got anything to do with wearing white clothes in the summer to keep cool and dark in the winter to keep warm? 

A lot. I mentioned that light is visible radiant energy. When this energy is absorbed, heat is produced. Reflect the light by wearing white clothing and less heat is produced. In winter, dress in dark clothes to absorb it and you're warmer. 

Reflect the light By wearing white And you can beat The summer heat.

On winter days You'll find the rays Absorbed by those Much darker clothes.

That I made up myself.

So that's what colorants really do ... reflect and absorb the different hues in the light? 

That's right. Think of the surfaces of things as screens being bombarded by light. Some hues in the light pass through the screens and are absorbed by the object. Others bounce off.

Now tell me about paint and ink and dye. How do they work, exactly?

You know that the six hues in white, or natural light, can be reduced to only three.

Yes. Red, green and blue.

Well, people have found three special colorants in paint and ink and dye to absorb each of these ... one that absorbs the red, one that absorbs the green and one that absorbs the blue. The blue light is absorbed by yellow, the red light by a blue‑green color called cyan and the green light by magenta. These three colors, magenta, yellow and cyan are known as the pigment primaries. They're the opposite side of the coin from the light primaries. They, too, form all the colors. But they do it by absorbing the colors in the light. Mixed together they make ... not white, but black.

How come?

It's simple. Each of them absorbs one of the light primaries. Therefore, when they're mixed together in sufficient quantities they absorb all three of the light primaries . . . all the color in the light. This leaves Darkness ... black.

You're right, It is simple. Now, let's see. If I want to make green. I mix yellow and blue and . . . uh ... I ... uh ... would you tell me about green?

Glad to. Here's what happens when you mix your yellow and blue. The yellow paint absorbs the blue light ... leaving the red and green light. The blue paint absorbs the red light, leaving only the green light. That's what's reflected to your eye and so you see ... green. You see why?

I do now. The others have been subtracted.

That's right. Which is why pigment colors are sometimes called subtractive colors. And while I'm on this subject, light colors are called additive, since they are added together to make new hues.

And by mixing just these three subtractive primary colors in different amounts, we can make millions of colors that people see? 

Yes, with the addition of white

What about white? 

You didn't let me finish. That's the one exception. In many cases, though, such as printing on white paper or dyeing white cloth, it's already there.

With these three and white . . . then you can make any color?

Almost any color, tint, tone or shade that you like. And because there are so many of them, we have three yardsticks for measuring and describing each special one ... Hue, the name of the color itself ... Lightness, how light or dark it is ... and Saturation, the amount of hue in the color.

I understand the whole story. 

Wait. You haven't heard the whole story yet. There are four parts to the story of color ... color in light . . . color in objects ... the eye that sees color ... and the brain which responds to what the eye shows it.

The eye is like a camera, isn't it?

A very complicated camera. Especially the human eye. Most animals can't see color at all. In fact, some people can't either.

Are many people color‑blind?

About one man in twelve and one out of two hundred women have some trouble seeing color. A few can see only black and white and gray. Most often, though, they can see blue and yellow too, but can't tell the difference between red and green. These look like different shades of gray to them.

I bet you can't explain now we see color so I'll understand it. 

No problem. Sights are registered on the retina of the eye just as they are registered on the film in a camera. Here are cells called rods, which see the shape and movement of things and faint light at night ... and cones, which see small details and color. In the eyes of color blind people, the cones aren't working properly. At the center of the retina there are only cones, beyond the center, rods and cones are inter‑mixed and at the very outer edge are only rods. That's why a faint star seems brighter if not looked at directly.

You explained that very well. Thank you. I know what happens next. The eyes are connected to the brain by optic nerves.

Right. The optic nerve contains about a million "telephone lines" to the sight center of the brain. The picture on the retina is sent there by a series of tiny electrical impulses. Now, for the first time, it takes on meaning, for that is where people think what they think about colors they see ... really a whole story in itself.

What do they think about colors?

A lot of things. In the first place, different colors make people feel differently. Blue and violet usually make them feel quiet. Sometimes even sad. 

Some people say the color red raises the blood pressure and blue lowers it. There have been football coaches who gave their teams pep talks in a red room before a game and brought them in to rest between the halves in a blue room. By the way, red is generally a woman's favorite color and blue is most popular with men.'

What's the least favorite? 

Certain kinds of yellow, some say. Red is the favorite color, then blue . . . green, orange and yellow. You can tell something about what people are like by the colors they like.

What about blue? Let's see. What does blue make me think of? Cold and sadness. People are sad and blue.

Blue has another association, too, that's very 'different ... something of value. We speak of a true blue friend and bluebloods and blue ribbons. Often we have color associations because of training or other reasons. Red, for example, means danger to most of us because it has always been associated with blood or fire.

And black means funerals.

Black usually has bad associations ... the Black Flag, the Black Hand, the Black Plague ...

Stop. You're depressing me. But it is interesting.

Color is very interesting. Suppose you're a foreman in a factory and ask one of your men to move two large boxes, exactly the same size and weight. One is pale green and the other dark brown. He's almost sure to pick up the green one first because it looks lighter. Now you ask him to put the box on either of two workbenches some twenty feet away. One is painted red and one is blue. He'll probably put it on the red one.

Why?

It looks a good step closer. Bright red is an advancing color. Dark blue is a receding one.

What else can color do?

Used properly, many things. It can make people look more attractive and food more appetizing.

It can make offices brighter so people will work harder and more cheerfully, plants and factoies safer and more efficient, and home a better place to relax in. Color, used properly, can be a topnotch salesman, too.

It's certainly true in supermarkets where all the packages are fighting to catch someone s eye.

Also true of products ... and advertising. Put color in a magazine ad and many more people will see it. As someone once said, "Color makes the world go buy."

I always thought of color as something kind of ... I don't know ... just around to be looked at. You know what I mean? I never realized it was so active. It is. You get the picture.

I'm beginning to.

"The eyes are blind to what the mind does not see."

What?

That's an old Chinese proverb I like to quote because it fits the subject so nicely.

The Color Tree stopped talking. "Why did you stop?" I asked. "Is that the end?" 

"Not really," it replied. "The Story of Color has no end. It's continuous. But I feel that now you have a good idea of what the Story of Color really is ... now that I've given voice to it." "It's fascinating," I replied. "As you said it would be."

"It also can be fun," said the Color Tree.

"How's that?" I inquired. And with that, the Color Tree invited me to read on and see for myself . . .

Are there really color trees? Yes . . . and they are important in the field of commercial color. The Interchern Color Tree has 420 different colored "leaves" of varying hue saturation and lightness It is a three‑dimensional system of color arrangement developed to provide a method for color notation, specification and identification.

fun with color
Color is the single most important factor in our visual experience. Looking at color is one thing. Seeing it is something else. To understand the subtleties of color requires insight as well as eyesight ... and a great deal more. The demonstrations in color perception in this booklet are meant to be entertaining and instructive. They also prove that there is more to color than meets the eye. Unless otherwise noted, the demonstrations should be viewed under bright light for the best results.

