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Having only two channels of video, this camera
produces remarkable color pictures. Any amateur or
experimenter can build it ior about $400

INCREASING INTEREST IN CLOSED-CIR-
ouit TV and the public acceptance of
color have created a need for a low-
cost color camera. A complex, high-
quality broadcast color camera can
cost £20,000 or more, Although recent
developments have brought the cosi
down for educational and industrial
use, prices are still out of range for
most amateurs and experimenters.
The camera described in this article
was developed on the premise that an
advianced experimenter or amateur
could build a color camera without
getting into extremely complex me-
chanical, optical, or electrical prob-
lems. All parts are easy to obtain, The
two vidicon tubes are stapdard low-
cost black and white types. Color fil-
lers dre Jow-cost and available at any
glass company. To keep the cost,
weight, and size to a minimum, a
small black and white TV sel is used
10 supply all voltages and Scanning
signals to the camera head. The cam-
ErA uses only 12 transistors in addition
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to the black and white TV set. The
optical system is extremely simple.
The cost of the camera, excluding the
case, is approximately $400,

Color processing

There is a little known process of
using only two colors instead of three
to generate color images. This theory
dates back to 1914 when William F,
Fox and William H. Hickley patented
a color molion picture process involv-
ing a red filtered scene shown alter-
nately with a green filtered scene pro-
jected in black and white only while
the red filtered scene was projected
through a red filler, The effect was
later independently re-discovered by
Dr. Edwin H. Land in 1955. This
phenomenon has since become known
as the Land Color Theory after articles
by Land appeared in the proceedings
of the National Academy of Science
in 1959 and the May, 1959 issue of
Dr..Land found
that the human eye can perceive scenes

in full color when the image is filtered
through long- and short-wavelength
filters, then recorded separately on
black and white photographic film.

To recover the scene in full color,
it is then only necessary 1o project the
scene recorded on the two separate
photographs, with a long wavelength
light source illuminating the long wave-
length photograph, and a short wave-
length Jight source illuminating the
short wavelength photograph. In
Land's process, the colors in the scene
arise nol from the choice of wave-
lengths, filters, or overall brightness
levels, but rather from the interplay
of longer and shorter wavelengths over
the entire scene,

My camera system i5 similar to
Land's process. The two color filter
wave lengths correspond to the wave
length or combination of wave lengths,
generated by the three illuminating
phosphor colors in a conventional
color picture tube. The filter for the
long wavelength image, centered at
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approximately 650 millimicrons, is
red. The short wavelength filter, cen-
tered at approximately 475 millimi-
crons is cyan, a bluish-green. In effect
the two color channels are a com-
bination of the three primary colors,
Inputs to the green and blue color
difference amplifiers of the color mon-
itor are combined, allowing the blue-
green phosphor dots to produce cyan,
corresponding to the cyan or short
wavelength filter in the camera head.
The red color difference amplifier and
the red phosphor dots of the color
monitor handle only the signal from
the red or long-wavelength tube.

Colors hold trve over a wide range
of different red, green and blue images
due to the interplay of the red and
cyan signals. In fact, the only camera
operating color controls are the red
and cyan lens iris adjustments. The
receiver contrast conirol may also
have to be re-adjusted depending upon
lighting conditions. The color receiver
tint and color-level controls have no
effect in this arrangement since the
signal not encoded to a NTSC
signal,

Tests indicate that NTSC color en-
coding can be done by feeding the
cyan signal to the combined blue and
green color inputs, and sending the
red to the normal red input of a com-
mercial NTSC color encoder, With
this arrangement, the camera output
could be video taped or transmitted
by 4 ham TV transmitter,

Extensive testing of both the con-
ventional three-tube color system and
the simpler two-tube system indicates
of course, that the two-tube system
cannot duplicate three-tube perform-
unce in all respects. The main differ-
ence being some averaging of colors
along the junction point of the blue-
green spectrum, some difficulty with

Closs-up view of one of tha preampililor circuits that are mounted over the vidicon tubea.

shades of yellow and some hues of
magenta. However, the system pro-
duces surprisingly good color. The
colors are rich and vivid. Blues are
blue, greens are green, and reds are
red. Complex colors such as skin
tones, browns, hair colors, etc. are
reproduced well,

The advantage of using only two
tubes instead of three, at least for the
home experimenter or low-cost appli-
cation, far outweighs the relatively
minor additional color discrepancies
encountered with the two-color pro-
cess. These advantages include:

Camera registration, the art of
overlapping images to perfectly
coincide, is much simpler.

The camera can be built with
one-third less parts.

Camera sensitivity is greater since
light must be divided only two
ways instead of three.

Optics are much simpler allow-

ing the use of a simple cube prism
to split the incoming light in two
directions.

How It works

Figure | is a block diagram of the
entire camera system. Light from the
scene first passes through a cube prism.
The prism itself absorbs approximately
40% of the light. Approximately 50%
of the réemaining light is bent 90 de-
grees to the red lens. The prism is
available from Edmunds Scientific Co.
The cyan camern lens gets a straight
through view of the scene. Both cam-
era lenses are Cosmicar 25 mm, avail-
able from Denson Electronics Corp.
The prism must be placed before the
objective lens so the glass in the prism
won't affect the focal length of the
lens. The color filters are placed be-
tween the lens and vidicon face plate.
The cyan filter consists of two layers
of Plexigias green No. 2414. The red
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FIG. 1—BLOCK DIAGRAM of the camera head. Operaling voltages and sync aignals are

suppiied by 2 bic :k-and-white TV receiver,







