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Guillermo González Camarena
Trichromatic Sequential Field Television and the Limits of a Clever Design

Solving Color With Perception Instead of Bandwidth

Guillermo González Camarena (1917–1965) was born in Guadalajara and raised in Mexico
City. Largely self-taught in his early years, he built radio apparatus from salvaged
components as an adolescent and was working professionally as a broadcast engineer before
turning twenty.

Television in the 1930s was monochrome: a signal encoding luminance alone. Color
imposes a threefold increase in information, and the engineering problem of the era was
accommodating that increase within the electronics and channel bandwidth then available.
Competing approaches diverged sharply — some pursued simultaneous transmission of
three color channels, others sequential transmission of one channel at a time.

González Camarena's trichromatic sequential field system, for which he filed in 1940
at age 23 and held patents in Mexico and the United States, took the sequential path.
Synchronized rotating red, green, and blue filter discs at camera and receiver decomposed
the image into successive single-color fields. The system exploits persistence of vision
and the temporal integration performed by the human visual system: no full-color image
exists at any instant on the screen, only in perception. The design's elegance is that it solves
a bandwidth problem with a perceptual trick rather than additional hardware channels.

That elegance carried real costs. Sequential capture introduces color breakup on moving
subjects, since the three fields sample the scene at different instants; mechanical filter discs
demand precise synchronization and wear; and effective color frame rate is one-third the
field rate. Simultaneous systems — and critically, the backward-compatible NTSC standard
that let existing black-and-white receivers display a color broadcast in monochrome —
eventually prevailed commercially. González Camarena nonetheless built and operated
experimental color stations in Mexico, made among the earliest color transmissions in Latin
America, and pioneered the use of television for educational broadcasting to rural
populations. He died in a car accident in 1965.

Part 1 · Comprehension & Analysis



1. Explain why color television represents roughly a threefold information increase over
monochrome, and why that was the central constraint of the era.

2. The passage says the system "solves a bandwidth problem with a perceptual trick." Unpack that
claim.

3. Identify the specific mechanism that causes color breakup, and explain why it worsens with fast
motion.

4. NTSC's backward compatibility is described as critical to its commercial victory. Why would that
matter more than technical quality?

Part 2 · Quantitative Challenge

Temporal Analysis of a Field-Sequential System



Model a field-sequential color system running at 60 fields per second. Show your work and
state assumptions.

1 Determine the complete color frame rate and the duration of a single field in milliseconds.

2 An object crosses the screen at 400 pixels per second. Calculate its displacement between
the red field and the blue field of the same frame, and state what the viewer sees.

3 To halve that color breakup while keeping 20 color frames per second, what would have to
change, and what new engineering problem does that create?

4 Compare the information rate of this system to a simultaneous system delivering 20 full-
color frames per second. Are they equivalent? Justify your answer.

Part 3 · Discussion & Extension

González Camarena's system was ingenious and lost anyway, largely because a rival standard was
backward compatible with equipment people already owned. Identify a modern technology where
the better-engineered option lost, or is losing, to a more compatible or more entrenched one.
What does this pattern suggest about how much technical merit actually determines which
technologies win?
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