
Beam-index cathode-ray tubes

BY HENRI DOYEUX AND WILLIAM R. HOUSE

LE IDEA OF the beam index in color
cathode-ray tubes (CRTs) has been dis­
cussed for decades. It was at the heart of
Philco's Apple System - a 1950s effort to
produce a high-quality, full-color picture
tube at a lower cost than was possible for
other color-tube types. But Apple and all
of the other early development efforts
stumbled over the same obstacle - the
beam-index approach required faster elec­
tronic circuits than were readily available
at the time. But the electronics finally
caught up. In the early 1980s, Sony was
able to produce the first commercial
beam-index product - a video projector.

of color phosphor. Commonly, there is one
index stripe for every two color stripes, but
the detector-circuit design determines the
actual choice in each case.

The beam-index tube is scanned in a
conventional television mode. When the
electron beam excites the index phosphor,
it produces a luminous signal inside the
tube. This signal is captured by a photo­
detector, whose electrical output allows
precise tracking of the beam's position on
the screen and synchronization of the mul-

tiplexed video signal [Fig. 2]. There are
two ways to implement this synchroniza­
tion: (1) the time at which the video signal
is delivered can be varied while the beam's
scan velocity is held constant, or (2) the
scan velocity itself can be varied. In either
case, the R, G, and B signals are sent to
the beam control grid sequentially and at
the exact instant that will cause a beam of
the proper intensity to strike the appropri­
ate color-phosphor stripe at just the right
time.

Fig. 1: Except for the faceplate, the construction of a color beam-index CRT is similar to
that of a monochrome tube. In particular, there is no shadow mask.

How beam-index tubes work
A color beam-index CRT is similar to a
monochrome tube in all respects except
for the faceplate [Fig. 1]. In particular,
there is only a single electron gun for all
three colors, and there is no shadow mask.

The screen is composed of red, green,
and blue phosphor "triads" arranged in
vertical stripes. (The different-colored
stripes can be deposited with different
widths to enhance a particular color or to
balance a particular combination of phos­
phors.) These stripes are covered by a
conventional aluminum layer on their
inward-facing side. On this layer of alumi­
num, stripes of a low-remanence phos­
phor - the index phosphor - are photolith­
ographically printed parallel to the stripes
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