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Guillermo González Camarena
Engineering Color Into a Black-and-White World

A Patent at Twenty-Three

Guillermo González Camarena was born in Guadalajara, Mexico, in 1917 and raised in
Mexico City. He was building radio equipment from salvaged parts as a teenager and went to
work in broadcasting while still very young, joining a radio station as an engineer before he
was twenty.

The television of that era was monochrome — a single channel of brightness information,
rendered in shades of gray. Adding color meant transmitting three times as much
information, and the hard engineering problem was doing that without three times the
equipment or bandwidth.

His solution was the trichromatic sequential field system. A spinning disc carrying red,
green, and blue filters sat in front of the camera, and a synchronized disc sat in front of the
receiver's screen. The camera captured a red field, then a green field, then a blue field, in
rapid succession; the receiver displayed them in the same order. Because the switching
outran the eye's ability to resolve separate images, the viewer's visual system fused the
sequence into a single full-color picture. He filed for the patent in 1940, at age 23, and held
patents in both Mexico and the United States.

González Camarena built and operated experimental color stations in Mexico and made
some of the earliest color transmissions in the country. He also pioneered educational
broadcasting, using television to deliver instruction to rural students. He died in a car
accident in 1965, at 48.

Part 1 · Reading Comprehension

1. What is the core engineering problem in adding color to a monochrome television signal?



2. Describe how the sequential field system worked, on both the camera and the receiver side.

3. Why does the system depend on a property of human vision rather than a property of the
electronics?

4. Besides entertainment, what did González Camarena use television for?

Part 2 · Critical Thinking

The sequential field system eventually lost out to systems that transmit all three colors
simultaneously. Based on how it worked, what practical weaknesses would it have had?

Part 3 · STEM Challenge

Fields, Frames, and Frequency

In a sequential system, each complete color frame is built from three separate color fields.
Assume the system displays 60 fields per second. Show your work.

1 How many complete color frames per second does the viewer actually receive?

2 How long is a single color field displayed, in seconds and in milliseconds?

3 Film runs at 24 frames per second and looks smooth. Based on your answer to step 1,
would this system look smoother or choppier than film? Explain.

4 If engineers wanted 30 full color frames per second from a sequential system, how many
fields per second would the disc need to deliver?
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