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Electrical Comsultant, Receiver Division, General Electric Co.

Ed. Note: The following analyiis
General Electric color

television system és staken from the

of the nou

companys report on the system 1o
the FCC. What effect the commis-
1F0%'s zemtative proporal to acceps
the CBS mechanical color system will

bave, remains to be seen,

NY system for transmission and
recepion in narural color by rele-
vision in the same bandwidch as is em-
ployed in a monochrome system must
somehow transmic up to three times
as much information as is conmined in
the monochrome channel. This. is
bused upon the assumptions chat theee
primary colors are employed and that
subsrantially the same overall picoure
definition or deeail is to resule ar che re-
ceiver
Since there are three messages o be
transmiteed, some method of multiplex-
g must be devised if the objective is
10 be realized, Theer are in general
only two means available for muleiplex-
ng: tme division and frequency divi-

The Latest Entry in th
Race for the Big Prize .
General Electric Compan

QUENCY-INTERLAC
COLOR TELEVISION SYSTEM

By R. B. DOME

sion. In a time division multiplex sys-
tem, only onc message is dealt with ac
any instant,

The longest interval of rime devoted
to one color may be as long as one com-
plete field of scanning. An inter-
mediate nrerval corresponding 1 the
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Grophs of the frequency-division setup in the

three-color channel, with red signal sond.

wiched in among harmonics of the basic green

signol. Detoiled rep ion of division in

the vidnity of the red subcarrior is shown in
Fg. 3,

length of time required (o0 transmit one
scanning line would be the next logical
switching interval. Finally, a very rapid
switching may be used wherein only a
small portion of a line (such as a dot)
forms the switching interval. Each of
these systems has its own attendant
problems in color TV. In general all
of these systems require a toral elapsed
time of two to three rimes the time re-
quired 1o transmit a monochrome pic-
ture of equal definition.

From the economic standpoine, time
division multiplex is nor too attractive..
The receiver muse be equipped with
suitable gating apparatus to switch the
incoming information into the correct
reproducing channels. Means must also
be provided for identifying which of
the three colors is being transmiteed e
any given instant so that at a given in-

stant the correct color is reproduced,
Frequency Division Multiplex

An examination of frequency divi-
sion multiplex shows thac if the band-
width available for the television sig-
nals is divided into three equal seg-
ments, one for each message (or color),
the rate of transmission of the entire
information would have to be slowed
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estimated that about 4696 of the space

between barmonics is not occy
Suppose the video frequency band-
width available is 4 megacycles, and
that scanning frequencies compatible
with monochrome television are to be
used, namely, a vertical or field fre-
quency of 60 per second, and a line rate
of 15750 per second. This resules in
the standard 525 line system employing
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down to one-third thar used in mono-
chrome.  This could be done, bue the
flicker problem would become large.

A way of tansmitting the theee
messages simultancously, in the same
frequency spectrum, forms the basis of
the system called the “Frequency Incer-
lace Color Television System.”

Nature of Frequency Interlace

As the name Frequency Interlace im-
plies, the frequencies employed by the
three messages are sandwiched so0 as 0
be non-interfering.  This can be done
in scanned informartion systems such as
television, because the video frequencics
associated with a celevision signal are
“bunched” around harmonics of the line
froquency. A large pare of the avail-
able spectrum, then, is unused. It is

two-fold interlace.

At the camera, the composite picture
to be televised is splic by clectro-optical
means into thece separate groups of sig:-
nals associated with the three primary
colors. Each channel may contain fre-
quencies extending up to 4 Mc. The
signals associated with the color green
may be regarded as basic. They may
be used to modulate the picture carnier
in the same way as in a monochrome
transmitter.  Since the line frequency is
15,750 cps, the sideband coergy is
chiefly bunched at frequencics spaced
from the carrier by 15,750 ¢ps, 31,500
cps, 47,250 cps, etc, out to 4 Mc. The
spaces between these harmonics are re-
served for the two remaining colors.

Green and Red Interlace

The video frequencics of the second

color, red, may be used o modulate a
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subcarrier. This subcarrier frequency is
selected to lie exactly halfway between
two harmonics of the line frequency (at
an odd multiple of half the line fre-
quency). A frequency of 3,583,125 cps,
which is the 455th multiple of 7,875
cps, may be selected. This subcarrier is
modulated with video signals of the red
channel, and the modulated wave is
superimposed on the green channel sig-
nals. The entire red spectrum is Dot
used as modulating frequencies. Ac-
cepeable color reproduction may be
obtained by identifying only the
lower video frequencies with their re-
spective colors.  The higher frequencics
may be rtransmitted cither by green
alone or by the principle of “mixed
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Schematic diogrom of color section of simple v As b the sumber’el 1 2 e
hate, receiver smploys six sets of tube elements in additien o those ired R Extra functions which might
in Black-and-white roceivers. ~ Combinstion ivbe fypes might redecs i S O o AGCT, whichwre mor lnddeded 1a
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