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RIDGEWOO0OD, NEW JERSEY, ASSIGNORS TO AMERICAN TELEPHONE AND TELEGRAFPH
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CONCENTRIC CONDUCTING SYSTEM

‘Application filed May 283,

This invention relates to transmission sys-
tems, and more particularly to a novel form
of conductor structure and associated ap-
paratus for the guided transmission and
utilization of a very wide band of frequencies
whose width may be of the order of a millon
cyeles or more.

The art. of television in particular has
emphasized the need for transmission line
systems having. enormously wide frequency
range requirements. Whereas individual
channel requirements of telegraphy are of
the order of a few hundred cycles at most,
and telephony perhaps a few thousand cycles,
television may require transmission of bands
hundreds of thousands of cycles in width to
insure a reasonable degree of picture detail.
At the same time, of course, a transmission

‘channel satisfying television requirements,

gives opportunity for breaking up a very wide
frequency band into perhaps hundreds of
telephone channels, '

The types of transmission line systems now
in use will not satisfy the television require-
ments for long distance transmission which
must be met:-eventually. For example, cable
circuits with their small-gauge high capacity
pairs provide inherently channels of relative-
ly low frequency. .range with high attenua-
tion. They are more or less ideal where
the communication requirements call for
many channels of the voice frequency range,
and where repeaters can be inserted at fre-

quent intervals, but are unsuited for broad.

band transmission. :

Open wire circuits, because of the wider
separation of wires and larger conductors,
afford a broader frequency transmission

range, sufficient to meet the needs of three’

or four channel carrier telephone systems,
and Eerhaps even modest television systems,
but they suffer from two inherent and serious
limitations. - The first of these is the fact
that the shunt losses are variable with weath-

er because of the open type insulation em--

ployed. Problems of stability of transmis-
sion are, therefore, very serious, particularly
in connection with the use of higher fre-
quencies. The second inherent defect is that
of susceptibility to interference. The wide-

1929. Serial No. 365,526.

spread_electromagnetic and electrical fields
created by the open construction make it
difficult to prevent cross-talk between pairs
in close proximity, and they make the circuit
relatively. susceptive to external interference,

58

power noise, static, etc. In thislatter respect, .

of course, the open wire line is markedly in-
ferior to the cable system with its tightly
bound, elosely shielded group of conductors.

It may be noted that a wide range of fre-
quencies can, of course, be' transmitted by
radio, particularly by making use of the
shorter wave lengths. The short wave radio
method is, however, subject to serious limi-

tations with respect to reliability and stabil--

ity of transmission, together with interfer-
ence, and the fact that there is only one fre-
quency spectrum available for the whole
world. It would be extremely advanta-
geous, therefore, for the further development
of the art if it were possible to transmit such
wide frequency ranges in more or less self-
contained wire transmission paths, protected
from outside electrical influences and capable
of havin
along their lengths. g

In the case of cable circuits the frequency
range heretofore employed has not exceeded
about 5,000 cycles. Means are known where-_
by it is possible to employ frequencies up to
about 8,000 cycles, and some consideration

“has been given to the use of still higher fre-
_quencies up to 20,000 or 30,000 cycles. In the

open wire lines the range is now employed up
to about 30,000 cycles, and it seems reasonable
to expect that in due time frequencies up to
perhaps' 50,000 or 60,000 cycles may be eco-

amplifiers inserted at intervals

70
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nomically employed. 'However, these fre- -

quency ranges would seem to be far from.
meeting the needs of a television system Lav-
ing an adequate degree of detail for all pur-
poses, and comparing, for example, with tele-
photograph pictures or movies, which would
require from 260,000 to over a million cycles
band width. . :
To meet this situation it is proposed in ac-
cordance with the present invention to em-
ploy a novel form of transmission system in-

-volving a large single pair concentric con-

ductor arrangement, which does appear to

9
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