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Re. 27,206 United States Patent Office Riad Oct. 26, 1971 

27,206 
WIRED BROADCASTING SYSTEMS AND 
COMMUNICATION CABLES THEREFOR 

Ralph P. Gabriel, Chobham, and Rupert I. Kinross, Shep 
perton, England, assignors to Communications Patents 
Limited 

Original No. 3,350,647, dated Oct. 31, 1967, Ser. No. 
317,608, Oct. 21, 1963. Application for reissue Oct. 
22, 1969, Ser. No. 870,440 

Int. CI. H01b 11/08, H04b 3/34, H04n 7/10 
U.S. C. 325-308 6 Claims 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

ABSTRACT OF THE DISCLOSUIRE 
A wired broadcasting system comprising transmitting 

means for transmitting a plurality of high frequency sig 
nals corresponding to different television picture programs 
and a plurality of audio frequency signals corresponding 
to different sound programs, a plurality of subscriber 
receiver means for receiving the television picture signals 
and the audio frequency signals transmitted by the trans 
mitting means and a signal distributing network connect 
ing said transmitting means with each of said subscriber 
receiver means for transmitting the signals transmitted by 
said transmitting means to each of said subscriber receiver 
means, said signal distributing network including a signal 
transmitting cable comprising a central core element con 
sisting of a region devoid of high frequency transmission 
conductors, a plurality of pairs of high frequency conduc 
tors being positioned around said central core in a manner 
whereby the outer surface of each of said pairs of high 
frequency conductors contacts the adjacent pair of high 
frequency conductors and the central core element and 
wherein the high frequency conductors are mechanically 
and electrically symmetrically placed about said central 
core to give mechanical rigidity and low cross talk with 
a maximized number of high frequency cables dispersed 
about said central core for a given overall cable size. 

This invention is concerned with wired broadcasting 
systems and electric wave communication cables therefor. 
In such systems it is often required to distribute elec 
tric wave signals in respect of a plurality of different 
sound and television programmes and for this purpose it 
is known to form a signal-distributing network of the 
system with a multi-pair cable, that is to say a cable which 
provides a plurality of separate lines each being formed 
by twin conductors. An object of this invention is to 
provide improved systems and cables of this kind whereby 
a high degree of immunity from crosstalk or crossview can 
be obtained whilst keeping the overall diameter of the 
cable at a minimum. 
From one aspect the invention provides a wired broad 

casting system wherein the signal-distributing network 
between transmitting equipment and a plurality of Sub 
scribers' equipments provides facilities for the distribu 
tion of audio frequency signals in respect of a plurality 
of different television programmes and is characterised 
in that it comprises, a cable in which a plurality of pairs 
of twisted together insulated conductors which serve for 
the transmission of the high frequency television signals 
are arranged in a compact symmetrical group about a 
centre core element, and the conductors of pairs of con 
ductors which serve for the transmission of the said audio 
frequency signals are arranged within the configuration 
of this group. 
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From another aspect the invention provides an electric 

wave communication cable, suitable for use in the signal 
distributing network of a wired broadcasting system, 
wherein a plurality of pairs of twisted together insulated 
conductors are arranged in a compact symmetrical group 
about a centre core element, each such pair having elec 
trical characteristics which render it suitable for the trans 
mission of high frequency signals, and the conductors of 
a plurality of pairs of conductors suitable for the trans 
mission of audio frequency signals are arranged within the 
configuration of this group. The cable so provided can 
have an overall diameter which is no greater than would 
be necessary to accommodate the group of high fre 
quency pairs alone. 

In one embodiment of the invention the said centre 
core element comprises a plurality of twisted together 
pairs of conductors, each pair being suitable for the 
transmission of audio frequency signals. For example, 
in one such arrangement three pairs of twisted together 
insulated conductors are provided to form a group of 
twisted together pairs the circumscribing cylinder of which 
has a diameter which corresponds to that of the circum 
scribing cylinder of each of six pairs of twisted together 
insulated conductors which are suitable for the transmis 
sion of the high frequency signals and are arranged in 
mutual contact about this twisted together group. 

In another embodiment of the invention a conductor, 
of a pair of conductors, is accommodated in each of the 
interstices of a pair of the twisted together insulated 
conductors suitable for the transmission of the high fre 
quency signals, the conductors so accommodated constitut 
ing a pair which is suitable for the transmission of audio 
frequency signals. Advantageously, the overall diameter 
of each of these audio frequency conductors, including its 
insulation if any, is not more than two-thirds of the over 
all diameter of each of the insulated high frequency con 
ductors so that all four conductors of the two pairs are 
contained in the circumscribing cylinder of the twisted to 
gether pair which is suitable for the transmission of the 
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high frequencies signals. Six such twisted together pairs of 
conductors suitable for transmission of the high fre 
quency signals can be grouped to obtain the most com 
pact symmetrical configuration about a centre core ele 
ment and although it might be possible to provide each 
such high frequency pair with an associated audio fre 
quency pair it is thought to be advantageous to provide 
only alternative ones of the high frequency pairs with such 
audio frequency pairs. The centre core element of such an 
arrangement can for example comprise a twisted together 
pair of insulated conductors similar to each of the six high 
frequency pairs but advantageously this centre pair is 
reserved for audio frequency signals, this particular ar 
rangement thus providing a cable which has six high fre 
quency channels for use in respect of six different television 
programmes and four audio frequency channels for use in 
respect of four different sound programmes. 

In order that the invention more readily can be under 
stood it will now be described, by way of example only, 
with reference to the accompanying drawings in which: 

FIG. 1 is a block schematic diagram of a wired broad 
casting system according to the invention, 

FIG. 2 is a cross-sectional view showing the arrange 
ment of the conductors of an electric communication cable 
in accordance with one embodiment of the invention, and 
FIG. 3 is a cross-sectional view showing the arrange 

ment of the conductors of an electric communication cable 
in accordance with another embodiment of the invention. 
The wired broadcasting system shown in FIG. 1 com 

prises a transmitting station 4, a plurality of receiving 
stations 5, and a signal distributing network which extends 
between the transmitting station and each of the receiving 
stations and comprises a multi-line cable 6. 
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The equipment of the transmitting station includes three 
dio frequency electric wave amplifiers, S1, S2 and S3, 
ch of which pertains to a different sound programme. 
or example, the amplifier S1 is shown as receiving an 
put from a local studio microphone 7 whilst the ampli 
rs S2 and S3 may be arranged to receive signals in re 
ect of different programmes by way of land line or radio 
"cuits which carry these signals from microphones lo 
ted at remote places. 
The transmitting equipment also includes six sets of 
gh frequency electric wave apparatus, namely TV1 . . . 
V6, each of which pertains to a different television pro 
amme. The input to each of these high frequency ap 
ratus is obtained in any desired suitable way, for ex 
hple, the apparatus TV1 is shown to have associated 
erewith an antenna 8 destined to receive radio signals 
respect of a television programme originating from a 
mote source. Each of the five remaining sets of high 
auency apparatus can be similarly provided with a re 
iving antenna in respect of different television pro 
ammes but in some cases the input signals for one or 
ore of these sets of apparatus may be obtained by way of 
nd lines, for example over co-axial cable circuit. Each 
these high frequency apparatus includes a modulating 

eans, whereby a carrier wave is modulated by the video 
gnals of the television programme concerned, and a 
gh frequency amplifying means which serves to pro 
Ice an amplified version of the modulated carrier wave 
tained from the modulating means for application to a 
parate one of the high frequency pairs of the cable 
twork. The frequencies of the carrier waves employed 
eferably come within the range 4-10 mc./s. 
Each receiving station comprises subscriber's equip 
ent which includes a combined television and sound pro 
amme, receiver 9 and a personally operable programme 
lection switch 10. 
The cable 6 of the signal distributing network com 
ises six pairs of conductors, which pairs are indicated 
agrammatically by the six rings 11 . . . 16, and each 
these is coupled electrically with the output circuit of a 

parate one of the high frequency apparatus TV1 . . . 
V6. The arrangement of these high frequency pairs of 
inductors will be described hereinafter. This cable 6 also 
mprises, in this particular example as a centre core 
ement for the high frequency pairs 11 . . . 16, three 
irs of conductors suitable for the transmission of audio 
equency signals. These three audio frequency pairs are 
dicated by the rings 17, 18 and 19 and each is connected 
ectrically with the output circuit of a separate one of the 
Idio frequency amplifiers S1, S2 and S3. 
The signals pertaining to the sound accompaniment of 
Lch television programme are distributed, in well known 
anner, over the same signal path as the corresponding 
gh frequency picture signals and it is deemed unneces 
ry to include in this description any further details rela 
ve thereto. 
It is convenient at this stage of the description to men 
on that in preferred embodiments alternative ones of 
e high frequency pairs of the network have applied 
ereto carrier waves having the same frequency and ad 
cent high frequency pairs have applied thereto carrier 
aves having different frequencies. One advantage of this 
rangement is the fact that only two carrier frequencies 
:ed to be involved in the distribution over the network 
signals in respect of six television programmes with 

onsequent simplification of transmission and receiving 
uipment. Thus the carrier wave used in respect to each 
if the high frequency apparatus TV1, TV3 and TV5 can 
ave the same frequency and the signals are applied to the 
ternative high frequency pairs, 11, 13 and 15 respective 
... Likewise the carrier wave used in respect of each of 
e high frequency apparatus. TV2, TV4 and TV6 can 
ave another common frequency and the signals are ap 
ied to the high frequency pairs 12, 14 and 16 respective 
. A single oscillator can be used for the purpose of pro 
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4 
ducing the three carrier waves of common frequency and 
accordingly only two basic oscillators are required for the 
station equipment. In practice it has been found advan 
tageous to arrange for the frequency difference of the two 
carrier wave frequencies to be substantially an odd mul 
tiple of half the line frequency of the television standard 
concerned or in some cases an odd multiple of one-third 
of this the frequency. It will therefore be seen that alter 
nate high frequency pairs of the network pertain to the 
same carrier frequency and adjacent high frequency pairs 
to different carrier frequencies. With this arrangement, 
aided by the fact that each of the high frequency pairs is 
a twisted pair and each pair is twisted according to a 
different pitch, desirable low mutual coupling between 
adjacent pairs is obtained. 
The cable 6 can be considered as a main feeder cable 

of the system and similar but smaller gauge cables are 
used as branch cables for leading in to the receiving 
stations. Two such branch cables, 20, are shown in the 
drawing and each extends between a separate junction 
point, 21, and the programme selection switch 10 of a 
separate receiving station. By operating the switch 10 a 
subscriber can at will connect electrically, by way of a 
coupling link 22, any one of the high frequency pairs 
or any one of the audio frequency pairs of the cable 
network with the input circuit or circuits of the com 
bined television and sound receiver 9 for the purpose of 
receiving the television or sound programme pertaining 
to the selected pair. 
Although it has been mentioned hereinbefore that the 

audio frequency pairs 17, 18 and 19 form a central core 
for the group of high frequency pairs 11 . . . 16, the 
audio pairs can in some cases be arranged in some other 
manner Such that they are within the configuration of the 
symmetrical group of high frequency pairs and the over 
all diameter of the cable is not greater than would be 
necessary to accommodate the six high frequency pairs 
alone. An example of such an alternative arrangement 
will be described hereinafter in greater detail. 

Preferred forms of electric wave communication cables 
suitable for use in establishing such a wired broadcasting 
network are shown in FIGS. 2 and 3. The first of these 
two embodiments has a centre core element which com 
prises three pairs, 22, 23 and 24, of twisted together in 
sulated conductors, each pair being twisted according to 
a different pitch and the three pairs arranged as a twisted 
together (spiralled) group. These three pairs have elec 
trical characteristics which render them suitable for the 
transmission of audio frequency signals and can be used 
to constitute the audio pairs 17, 18 and 19 of the distribu 
tion network shown in FIG. 1. Around this centre core 
element there is arranged, as a compact symmetrical 
group, six pairs, 25 . . . 30, of twisted together insu 
lated conductors, each pair being twisted according to a 
different pitch. Each of these six pairs has electrical char 
acteristics which render it suitable for the transmission of 
high frequency signals (say up to 15 mc./Xs.) and can be 
used to constitute the high frequency pairs 11 . . . 16 
respectively of the network of the system shown in FIG. 
1. The circumscribing cylinder of each of these high fre 
quency pairs has the same diameter as that of the circum 
scribing cylinder of the group of audio pairs 22, 23 and 
24. In one example of such a cable the audio pairs com 
prise conductors of 0.020' diameter plain copper (6/2 
lb. wire) each sheathed with a 0.0065' radial thickness 
of polythene such that the twisted pair has a characteris 
tic inlpedance of approximately 110 ohms. The group of 
six high frequency pairs is spiralled about the centre ele 
ment and the whole symmetrical assembly is wrapped with 
a layer 31 of suitable insulating material, such for example 
as one or more strips of polyethylene terephthalate. This 
wrapped assembly is enclosed within a polythene sheath 
32. In an alternative form of such a cable (not shown) a 
conductive screen is provided around the wrapped assem 
bly. Such a screen may be formed in known manner by a 
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helical or longitudinal tape of conductive material such, 
for example, as an aluminium or copper use. This screen 
is located between a layer of polythene which surrounds 
the wrapped assembly and an outer sheath of polythene. 
In the case of a screened cable the outer sheath of poly 
thene can have an average radial thickness of about 0.03' 
but in the case of an unscreened cable the polythene 
sheath preferably has an average radial thickness of about 
0.06'' this thicker sheath serving to minimise changes in 
the attenuation of the cable under varying atmospheric 
conditions. In an alternative example of such a cable, 
suitable as a branch cable, the audio pairs comprise con 
ductors of 0.0164' diameter plain copper (4 lb, wire) 
each sheathed with an 0.065' radial thickness of poly 
thene. In this case the conductors of the high frequency 
pairs are 26 S.W.G. plain copper each sheathed with poly 
thene having a radial thickness such that the twisted pair 
has a characteristic impedance of approximately 140 
ohms. The average attenuation of a high frequency pair 
of such a cable in which the high frequency pairs are 
formed of 20 S.W.G. plain copper is about 9 db per 1,000 
feet at 10 mc./s. and the corresponding figure in respect 
of a high frequency pair formed from 26 S.W.G. plain 
copper is approximately 14 db. 

In the alternative embodiment shown in FIG, 3 six 
high frequency pairs, 33 . . . 38, are arranged as a sym 
metrical compact group around a central core element 
which comprises a pair of twisted together insulated coin 
ductors 39. This twisted centre pair has a circumscribing 
cylinder of the same diameter as the circumscribing cyl 
inder pertaining to each of the six high frequency pairs 
and can, in fact, be of the same construction as Such a 
high frequency pair. However because of its location it is 
preferred not to use this centre pair for the transmission 
of high frequency signals, but to reserve it for the trans 
mission of audio frequency signals. 

According to this embodiment of the invention one at 
least of the six high frequency pairs has associated there 
with the conductors of an audio frequency pair. Thus, as 
shown in the drawing, alternate pairs 34, 36 and 38 of the 
six high frequency pairs have additional conductors 40 ar 
ranged in their interstices and these additional conductors 
constitute a twisted pair suitable for the transmission of 
audio frequency signals. Although as indicated on the 
drawing the conductors 40 are provided with a sheath 41 
of insulating material, for example enamel, bare conduc 
tors can be used. However if adjacent high frequency pairs 
are provided with the additional audio frequency pairs, 
insulation of the conductors of the latter pairs would be 
necessary. The diameter of the conductors 40 (including 
their insulation if any) is preferably not greater than two 
thirds of the diameter of the insulated conductors form 
ing the associated high frequency pair so that the addi 
tional pair do not extend beyond the confines of the cir 
cumscribing cylinder of the high frequency pair. The con 
pact assembly is wrapped with a layer 42 of polyethylene 
terephthalate strip and this wrapped assembly is enclosed 
within a polythene sheath 43. A screen may be provided 
in some cases. 

In a modified arrangement of the cable shown in FIG. 
3 the centre core element 39 is replaced by a centre core 
element of the kind shown in FIG. 2, namely a twisted 
group comprising three audio frequency pairs, thereby 
providing a separate line for each of six television 
programmes and each of six Sound programmes. 

In other arrangements the centre core element 39 of 
the cable shown in FIG. 3 can be replaced by a core string 
of solid dielectric material such as polythene. 

In cases where the dimensions quoted have been related 
to a circumscribing cylinder it is to be understood that 
some slight variation in these dimensions may be neces 
sary in order to provide for manufacturing tolerances. 
What we claim is: 
1. A wired broadcasting system comprising transmitting 

means for transmitting a plurality of high frequency sig 
nals corresponding to different television picture programs 
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6 
and a plurality of audio frequency signals corresponding 
to different sound programs, a plurality of Subscriber re 
ceiver means for receiving the television picture signals 
and the audio frequency signals transmitted by said trans 
mitting means and a signal distributing network connect 
ing said transmitting means with each of said subscriber 
receiver means for transmitting the signals transmitted by 
said transmitting means to each of said subscriber receiver 
means, said signal distributing network including a signal 
transmitting cable comprising a central core element hav 
ing a circumscribing cylinder, six pairs of insulated high 
frequency conductors each having a circumscribing cyl 
inder having a diameter equal to that of Said central core 
element, said pairs of high frequency conductors being 
positioned around said central core in a manner whereby 
the circumscribing cylinder of each of said pairs of high 
frequency conductors contacts the circumscribing cylinder 
of each adjacent pair of high frequency conductors and 
the circumscribing cylinder of said central core element, 
each of said pairs of high frequency conductors compris 
ing a pair of conductors twisted together at a pitch differ 
ent from that of the others, the conductors of each pair of 
high frequency conductors forming a pair of interstices 
therebetween, and at least three pairs of insulated audio 
frequency conductors, each of said pairs of audio fre 
quency conductors being associated with a corresponding 
one of Said pairs of high frequency conductors, each of 
said pairs of audio frequency conductors comprising a 
pair of conductors each positioned in a corresponding one 
of the pair of interstices of the pair of high frequency con 
ductors with which said pair of conductors is associated, 
each conductor of each of said pairs of audio frequency 
conductors having a diameter which is two thirds the 
diameter of each conductor of each of said pairs of high 
frequency conductors whereby each of the interstices of 
said pairs of high frequency conductors associated with 
said pairs of audio frequency conductors is completely 
filled by the audio frequency conductor positioned there 

2. A wired broadcasting system as claimed in claim 1, 
wherein said central core element comprises a pair of 
insulated conductors twisted together at a pitch different 
from that of any of said pairs of high frequency con 
ductors, the pair of conductors of said central core ele 
ment having diameters sufficient to fully occupy the cir 
cumscribing cylinder of said central core element. 

3. A wire broadcasting system as claimed in claim 1, 
Wherein said central core element comprises three pairs 
of audio frequency conductors spiralled along the length 
of Said signal transmitting cable, the conductors of each 
of said pairs of audio frequency conductors being twisted 
together at a pitch different from that of the others, the 
pairs of audio frequency conductors having diameters 
sufficient to fully occupy the circumscribing cylinder of 
Said central core element. 

4. A wired broadcasting system as claimed in claim 1, 
wherein each of six pairs of audio frequency conductors 
is associated with a corresponding one of each of said 
pairs of high frequency conductors, each of said pairs of 
audio frequency conductors comprising a pair of con 
ductors each positioned in a corresponding one of the 
pair of interstices of the pair of high frequency conduc 
tors with which said pair of conductors is associated, each 
conductor of each of said pairs of audio frequency con 
ductors having a diameter which is two thirds the diam 
eter of each conductor of each of said pairs of high fre 
quency conductors whereby each of the interstices of said 
pairs of high frequency conductors associated with said 
pairs of audio frequency conductors is completely filled 
by the audio frequency conductor positioned therein. 

5. A wired broadcasting system comprising transs 
mitting means for transmitting a plurality of high fre 
quency signals corresponding to different television picture 
programs and a plurality of audio frequency signals cor 
responding to different sound programs, a plurality of 
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bscriber receiver means for receiving the television pic 
re signals and the audio frequency signals transmitted 
said transmitting means and a signal distributing net 

ork connecting said transmitting means with each of 
id subscriber receiver means for transmitting the signals 
insmitted by said transmitting means to each of Said 
bscriber receiver means, said signal distributing nei 
ork including a signal transmitting cable comprising a 
ntral core element, a plurality of pairs of high fre 
tency insulated conductors being positioned around 
id central core element in a manner whereby the Outer 
rface of each of said pairs of high frequency conductors 
ntacts the adjacent pair of high frequency conductors 
d the central core element, each of said pairs of high 
2quency conductors comprising a pair of conductors 
'isted together at a pitch different from that of the 
hers, the conductors of each pair of high frequency 
inductors forning a pair of interstices there between, 
'd a plurality of pairs of insulated audio frequency 
inductors each having one conductor positioned in and 
bstantially filling a corresponding one of the pair of 
terstices of one pair of high frequency conductors where 
the high frequency conductors are mechanically and 

ectrically symmetrically placed about said central core 
thereby give mechanical rigidity and low cross talk with 
maximized number of high frequency cables dispersed 
out said central core for a given overall cable size, 
6. A signal transmitting cable for operation in a wired 
oadcasting systein comprising transmitting means for 
ansmitting a plurality of high frequency signals cor 
sponding to different television picture programs and a 
itrality of audio frequency signals corresponding to dif 
rent sound programs, a plurality of subscriber receiver 
eans for receiving the television picture signals and the 
Idio frequency signals transmitted by said transmitting 
eans and a signal distributing network connecting said 
ansmitting means with each of said subscriber receiver 
eans for transmitting the signals transmitted by said 
ansmitting means to each of said subscriber receiver 
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8 
means, said cable comprising a central core element, a 
plurality of pairs of high frequency conductors being posi 
tioned around said central core element in a manner 
whereby the outer surface of each of said pairs of high 
frequency conductors contacts the adjacent pair of high 
frequency conductors and the central core element and 
form a pair of interstices therebetween, each of said 
pairs of high frequency conductors comprising a pair of 
conductors twisted together at a pitch different from that 
of the other's, a plurality of pairs of audio frequency 
conductors each being positioned in a corresponding pair 
of Said interstices between adjacent high frequency con 
ductor pairs. 
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