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Palented Oct. 8, 19829 -

UNITED STATES

1,730,412

RBOBERT D. DUNCAN, JR., OF EAST ORANCE, NEW J ERSEY, ASSIGNOE TCO WIRED RADIO, .

PATENT OFFICE

INC,; OF NEW YORE, N. ¥., A CORPORATION OF DELAWARE

HIGH-FREQUENCY BROADCASTING OVER POWER LINES

- Aﬁplication ‘filed December 5, 1923, Serial ]%i‘o. 678,581, .

This invention hasto do with communica-

‘tion systems, and relates, more particularly,

“to systems for broadcasting intelligence to

©

large numbers of listeners. .

In my copending application Serial No.
661,037, filed .September 5, 1923. Patent No,
1,622,135, granted March 22, 1927, eatitled
“Wired radio broadcasting system”, there is

. described and claimed a system for broad-

16
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casting intelligence through the medium of
hich frequency carrier current over power

‘and lighting transmission networks to large

numbers of listeners simultaneously. In the
system described in my copending applica-
tion the modulated high frequency carrier
currents are impressed upon the transmis-

“sion line at the central power station and

are distributed from there by means of the
power transmission line and usually through

the medium of several substations to a large -
‘number of branch distributing circuits ex-

tending to power consumers’ installations.
_ In many instances some of the substations
are sifuated at relatively long distances from

W

considerable attenusiion of the high fre.

the central power station, resulting in very

‘quency signaling current between the cen-

- tral power station-and the more distant sta-

tions.. Then again, some of the substations
may.serve a vastly greater number of con-
surners than others, which means that the
high - {requency signaling current which
reaches the individual consumers served by

those substations is correspondingly weaker

then is the case in those areas where the
number of consumers served by the substa-
tion is substantially less. Furthermore, the

- apparaius at the substations including the

. attenuation. Due to these conditions, either’
b

transformers -and regulating’ apparatus
through which the carrier current must pass,
frequently offers very considerable additional

individually er combined, as the case may be,
it sometimes happens that certain subseribers
to the broadeast service who are more un-
favorably located do not receive the signals
as well as do other subscribers whose loca-
tions are more favorable. ‘
The present invention has to do with a sys-
tern which is, in general, similar to that de-

scribed in my previcusly nie_ntidned copend-. b.

ing application and is an improvement there-
on in that it provides an arrangement where-

by the broadcast signals may be transmitted =
53

to all the subscribers within the area served
with approximately equal effect. :
Instead of impressing high frequency car-
rier current upon the power transmission
lines at the central power station as described
in my copending application, the present in-
vention provides a system wherein the modu-
lated high frequency carrier current is trans-

mitted from g central broadeasting station to -
each of the several substations over specially -

provided high frequency transmission lines
each of which extends to one of the several

“substations. - Where a substation is a rela-

tively long distance from the central broad-

casting station, or where the area or number

of subscribers served by such substation is

such as to require increased high frequency
power, suitable amplifiers are provided at:

those substations.. In some instances it may
not be necessary to provide for any amplifi-
cation at the substation, while in other in-
stances it may be necessary to provide sev-
eral steps of amplification, depending, in

70

95

part, upon. the distance from the. central -

"broadcasting station to the substation, and,

in part, upon the area and number of con-
sumers served by the substation. By virtue
of this invention it becormes possible to in-

80

crease the amount of high frequency power :

impressed upon the lines served by any indi-
vidual substation merely by adding one or
more steps of amplification. - Thus, as the
outlying areas of cities becomse more thickly
populated, the high frequency signaling cur-
rent at the substation serving that area may
be proportionately increased from time to
time.

substation were to be equipped with a separate
and independently operating source of high
frequency - oscillations and the signals £o be
broadcast were transmitted from the central
broadeasting station to the separate high fre-
quency current generstors located in the sub-

stations in the form of audio frequency cur- 1

984G

If instead of providing a system in ac-
‘cordance with the present invention, each

LN
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rents a practically inoperative broadcast sys-

tem would result, as may be seen from the
following considerations. First assume that
each of the independent high frequency oscil-
lators are to be operated at the same fre-
quency. Itis wellknown inthe radio art that
it is impossible to maintain even two inde-

~ pendent high frequency oscillators in exact

‘10

frequency synchronization and that there is
an ever present tendency for one or the other
to shift in frequency. The practical result of

- this is that relatively small differences in fre-

15

quency which would be bound to exist between
the several oscillators would result in disturb-
ing beat tones between the various fundu-
mental and harmonic frequencies being heard
at some or all of the consumer’s yeceivers dus

- to the inductive relation which frequently

g0

40

© exists between lines extending from different

substations where the aress served by these
different substations either -overlap or the
transmission lines serving them are in close

-geographical proximity. Manifestly where
. there are a large number of substations, say
- fifteen or.twenty, as is the case with large.

cities, the interference arising from frequency
non-synchronization would be prohibitive.
Second, assume that the fundamental fre-

quencies of the high frequency oscillators’
lceated at the separate substations were dis- .

placed by frequency increments so that the
resulting beat tones would be above audibil-
ity. The practical result of this procedure

- would be where there are a plurality of sub-

stationy each served by a separate oscillator,
that a vast range of frequencies would be re-

quiréd. It is fundamental in the wired radio:

axt that only a rather restricted band of the

-lower range of carrier frequencies may be

effectively utilized for transmission;even tho

“this were not the case, to design, construct

and maintain vast nnmbers of receivers, each
responsive to a wide range of frequencies,

~.such -as this arrangement would requirve,

80

would be manifestly uneconomical and out of

the question. Furthermore, even tho the va--

rious fundamental frequencies were displaced
by super-audible increments, the ever present
harmornde frequencies which 1t is substantially
impozsible to suppress, would themselves give
rise to a host of disturbing beat tones in the
many-consumers’ receiving sets for the rea-

‘sons previously set forth.

In systems sccording to my previously
mentioned co-pending application, wherein
the high frequency transmitter is located at
the central power station, it has been found
to be a very difficult matter to provide ampli-

fication at the substation on account of the

tendency  for such amplifiers to operate

regeneratively, thereby generating oscilla-

tions which beat with the carrier frequency..

resulting in a beat note being heard at each
of the listening stations. It is necessary in
such a system to arrange the amplifiers, if

hetween the output and input sides of the

" 1,780,413

-provided, in shunt to the transformer or

transformers at the substation. These trans-
formers provide efficient high frequency
paths which function as feedback couplings

amplifier. » .
. The improved arrangement avoids the at-

‘tenuation which might otherwise result from

transmitting the signals over the relatively
long power transmission lines extending
from the central power station to the various
substations and the further attenuation of the
power transformers and the metering and
regulating apparatus at the substations
threugh which the carrier current would, of
necessity, have to pass. = =
In a system according to the present in-
vention the high frequency broadcasting -cei-
tral station may be placed ata favorable loca-
tion with respect to all of the several sub- -
sta*ions so that the distances from the broad-
casting station to the various sibstations may
not be greatly out of proportion one to the.
other. Of course, where there are a large
number of substations, there is likely to be a
considerable difference in the distances from
the broadcasting station to the néarest and
farthest substation. This difference, how-
ever, is offset, in accordance with the piesent
invention, by providing various degrees of
amplification at the different substations, de-
pending upon their relative distances from
the broadeasting central station and, as be-
fore stated, upon the number of consumers
and area served by the individual substations.
It is thought that the invention will be
more -clearly. understood from the following
detailed - description with referemce to +the
accompanying drawings, in which

-~ Fig. 1 is a diagrammatic illustration of an-

alternating current power distribution sys-
tom comprising a central power station and
two substations with a number of distrib-

‘uting circuits extending from each of the

substations to various consumers’ installa-
tions together with a broadcasting -central
station, and - L .
Fig. 2 is a circuit diagram illastrating =
high frequency amplifier inserted in a high
frequency carrier current transmission line
extending from a broadcasting central sta-
tion to one of the substations. '
Referring to Fig, 1, a central power sta-
tion 1, together with two substations 2 and
8, are shown interconnected. An alternat-
ing current generator 4 is indicated at the
central power station 1. The output of this
generator 1s transmitted through the medium
of the regulating and metering devices 6 to
the bus bars 7, 8 and 9, from which two three-
wire, three-phase transmission circuits 10 and.
11 extend to the substations 2 and 3 respec-
tively. At the substations.are shown three-
pbase transformers 12 and 13 respectively, fo
which the primary windings of the fransmis-
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sion circuits 10 and 11 are connected. The
terminals of the sccondary windings of trans-
former 12 are shown connected through the
medium of metering and regulating appa-
ratus 8 to conductors 14,15 and 16 and thence
to bus bars 17, 18 and 19, respectively. Three

single-phase circuits 20, 21 and 22 are shown
‘econneeted to the bus bars at the substation.
These single-phase lines constitute branch .
“at a considerable distance from the broad-

distributing circuits for alternating power

_and lighting current. In accordance with

the usual practice, each consumer’s installa-.

tion- is connected with a branch circuit
through the medium of a step-down trans-
former such as transformers 23,24, 25 and 26.
- Substation 3 is substantially ideatical with

‘substation 2. Here the terminals of the sec-

ondary winding of transformer 13 are con-

_nected through metering and regulating ap-

paratus 62 and conductors 27, 28 and 29 to

bus bars 80, 31 and 82, respectively. From

. these latter bus bars there are shown extend-

ing three single-phase branch circuits simi-
lar to the branch circuits 20, 21 and 22 ex-
tending from substation 2. ‘

A high frequency broadcasting central sta-

. tion 1is indicated at 33. This station’ com-

8

i~
S

prises a high frequency carrier current gen-
erator 84, a microphone 35, and a modulator
26.- The high frequency generator may be of
eny suitable type such as a vacuum tube os-
cillator or a high frequency rotary genera-
tor, and modulation may be effected by any
one of the several well-tnown methods. The
modulated high. frequency carrier current is
transmitted from the broadeasting central
station 83 over the high frequency transmis-
sion lines 37 and 38 to the substations 2 and
3. At substation 2 the two conductors of the
hish frequency transmission line 37 =are
shown connected respeetively. to conductors
15 and 16 through the medium of condensers
39 and 40. These latter condensers function
to prevent short cireuit of the low frequency

altérnating current from the condyctors 15-
-and 16 to the apparatus at the broadcasting

central station, and may be utilized for tun-

ing the line to the carrier current frequency.

As stated in my previously referred to co-

- Eending application, I have discovered that

igh frequency signaling current may be
transmitted over three-wire, three-phase
power transmission lines and received from
any two of the three wires although the high
frequency apparatus is connected directly
ouly to two of the three wires comprising

- the three-phase system. With connections as

50

shown in Fig. 1, the high frequency carrier
curvent finds s way to all the associated
branch distribution eircnits 20, 21 and 22,
eovor which 1t is transmitted to the various
power enmsumers’ installations such as indi-
cancl at 41, 42, 43, ete. At the consumer’s
station 41 there is indicated apparatus 44
adapted to receive and detect modulated high

frequency carrier currents. This apparatus
includes a loud speaking telephone instru-
ment. The receiving terminals of the appa-
ratus 44 are connected, preferably, through
condensers 45 and 46 to the power lines 47 and
48 respectively.. The other consumers’ instal-
lations such: as 42 and 43 are similar, in gen-
eral, to that of 41. .

Tf the substation 3, for instance, is located
casting central station 33, attenuation of the
carrier currents due to the impedance of
transmission line 38 may be such as to war-
rant the interposition in this line of an am-
plifier as indicated at 49. Then again, sub-
station 3 may not be a very great distance
from the broadcasting central station but it
mray serve a thickly populated area or, at any
rate, a large number of consumers, with the
result that the total available high frequency
energy is divided among a much larger num-

3

ki

80

ber of consumers than in the case of other .

substation areas. YWhen these conditions ex-

ist, it is desirable to increase the amount of

“high frequency enérgy available as compared

with the energy required to serve a consider-
ably smaller number of consumers.. To meet

the requirements in each instance, the num-

ber of steps of amplification may be inereased
or decreased as the case may be. Generally
it will be necessary to provide at least one
stage of amplification, but where the attenn-
ation is low and the number of censumers is
relatively small, the amplifier may be dis-
pensed with. :

Fig. 2 is a reproduction of a portion of Fig.

‘1 on a much larger scale including details of

a suitable amplifier circuit. There is shown
a conventional single-stage radio frequency
amplifier or repeater comprising two three-
electrode vacuum tubes 50 and 51 with asso-
ciated circuit connections familiar to those
skilled in the art.  Condensers 52 and 53 ¢or-
respond to condensers 39 and 40 and have
similar functions, mamely, to prevent the
short circuit of the low frequency alternating
current from the power transmission lines

50

g5

100

110

and to tune the power transmission lines to-

the frequency of the carrier current.
The various branch distribution ecireuits

and eonsumers’ installations associated with-

substation 3 are similar, in general, to those

shown asscciated with substatién 2, and re-.

quire no discussicn. ’ :
In some cases it may be found that the
amplifiers operate as oscillators due to feed-
back connections via the power transmission
Lines. For example, in Fig. 1 the output and

input stations of the amplifier 40 are coupled
125

through transformers 12 and 13, conductors
10 and 1i, and bus bars 7, 8§ and 9. If the

attenuation of this coupling path is suf-’

ficiently low, oscillaticns will occur. To

.overcome the oscillatory condition, radio fre-

quency choke coils 54 may be inserted at any

e

115
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convenient points on the coupling path, as
indicated in Fig. 1. These choke coils should
be of sufficient inductance to provide a sub-
stantial impedance to the radio frequency, but
should not be sufliciently high inductance to
substantially impede the low frequency power

current.

10.
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35
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-~ Although only a three-phuse system is

shown, the utility of the invention is not
limited in any sense to three-phase systems!
but is equally applicable to single phase and
multi-phase systems of all degrees. :

I claim:

1. A high frequency broadeasting system
comprising an electric power distribution net-
work including a central power generating
station, a plurality of substations connected
to said central station, and branch distribu-
tion circuits extending from said substations
to power consumers’ installations, a high
frequency - broadcasting ecentral station, "a
plurality of high frequency carrier current

transmission lines extending from said broad-.

casting station to different substations, said
trafismission” lines being “connected “at said
substations to said branch distribution cir-
cuits for impressing modulated high fre-
quency current upon said branch distribution
circuits, means for preventing undesired
oscillations between said central station and
said substations and high frequency signal

‘receiving devices at a plurality of said con-

sumers’ installations. v

2..In a high frequency broadcasting sys- d. y 1 ). Tece:
““signals transmitted from said broadcasting

tem, an electric power distribution network
comprising a plurality of distribution areas,
a power generating central station, a plurality
of substations, power transmission lines con-

necting said central station with said sub-.

stations, each of said substations serving one
of said areas, a plurality of branch distribu-
tion circuits extending from each of said
substations, and a plurality of power consum-
ers’ installations connected to the said branch
circuits of each area, a high frequency broad-
casting central station comprising means for

~ generating and modulating high frequency

(5]
o

60

63

e %

’/ |
|

carrier current in accordance with signals to

be broadcast, a plurality of carrier current’

transmission lines extending from said broad-
casting station, each of said carrier current
transmission lines extending to a different
one of said distribution areas and operatively
associated with the branch distribution cir-
cuits of said area for impressing modulated
high frequency current upon said branch cir-
cuits for effecting the transmission of high
frequency signals thereover, means for pre-
venting the circulation of undesired oscilla-
tions between said central station and said
subsfations, and high frequency signal receiv-

‘Ing/devices at a plurality of said consumers’.

insfallutions, said devices being connected to
said branch distribution circuits and adapted

1,730,412

to receive signals transmitted from said
broadeasting central station. :

~ 3. In a high frequency broadcasting sys-

tem, an electric power distribution network

comprising a plurality of distribution areas, -,
‘a céntral power generating station, a plurality -

of substations connected to said central gener-

ating station, each of said substations being -

individual to one of said distribution areas, a
plurality of branch distribution cireuits
extending from each of said substations, a
plurality of power consumers” installations
connected to said branch distribution circuits,

" a high frequency broadcasting central station

comprising means for generating and modu-
lating high frequency carrier current in

“accordance with signals to be broadeast, a

plurality of earrier current transmission lines
cach extending from said broadcasting cen-
tral station to a different one of said substa-

‘tions -and operatively associated with the "

branch distribution circuits extending there-

“from for impressing modulated high fre-

quency signaling current upon said branch
distribution circuits whereby high frequency
signals can be transmitted from said broad-

casting central stations to said consumcrs’

installations through the medium of said high
frequency carrier current transmission lines
and said branch distribution circuits, high
frequency signal receiving devices at a
plurality of'said consumers”installations, said

‘devices being - connected to said branch

distribution circuits and adapted to receive

central station, means disposed in the circuits

80

FU

between said central station and said substa-

tions for preventing the circulation of unde-
sived oscillations in said circuits, and means
for amplifying high frequency carrier cur-

TR

rents interposed in at least one of said carrier

current transmission lines.

4. In 2 high frequency breadcasting sys-
tem, an electric power distribution network
comprising a plurality of distribution areas, :

“central power generating station, a plurality

of substations connected to said central gen-
erating - station, each of said substations
being individual to one of said distribution
arcas, a plurality of branch distribution cir-
cuits extending from each of suid substa-
tions, a plurality of power consumers’ instal-
Iations connected to said branch distribution
cireuits, & high frequency broadcasting cen-
tral station comprising means for generat-
ing and modulating high frequency carrier
current in aceordance with signals to be
broadeast, a plurality of carrier current trans-
mission  lines each extending from said

roadeasting central station to a ditferent one
of said substations and operatively asso-
cinted with the branch distrvibution cireuifs

 Sadt I

extending thevefrom for impressing moda- .

Iated high frequeney signaling current on
said branch distribution circuits, means con-

v
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pected in series with said carrier current
transmission lines for preventing undesired
oscillations in said lines whereby high fre-
_quency signals can be transmitted from said
broadcasting central station to said consum-
ers’ installations through the medium of said
carrier current transmission lines and said
branch distribution cireuits, high frequency
signal receiving devices at a plurality of

10 s21d consumers’ installations, said devices

being connected to said branch distribution
circuits and adapted to receive signals trans-
mitted from said broadcasting central station,
and means for amplifying high frequency

15 carrier currents interposed in at least one of

said carrier current transmission lines, in at

least one of said substations. ,

5. In a high frequency broadcasting sys-
tem, a multi-phase power generating central

oo station, a plurality of multi-phase power

transmission lines extending from said cen-
tral station, a plurality of substations, each
- of said substations including a multi-phase
transformer, the primary windings of each

o5 of said transformers being connected to one

- of said power transmission lines, a plurality

of branch distribution circuits associated

with each of said substations, said branch
distribution circuits extending to consum-

30-ers’ installations, a broadcasting central

station comprising means for generating and
modulating high frequency carrier current, a
plurality of high frequency carrier current
transmission lines extending from said broad-

35 casting central station, each to ome of said

substations; said high frequency transmis-
sion lines being connected to the output cir-
cuits of the transformers at their respectively
associated substations for impressing modu-

s lated high frequency signaling current on

said branch distribution circuits, means con-

nected in series with said lines for preventing

the circulation of undesired oscillations there-
in, means at certain of said substatiors for

-¢5 amplifying the high frequency earrier cur-
rent means operable to prevent the flow of low -

frequency current from the power transmis-
_ sion system to the high frequency carrier cur-
. rent transmission lines, said means being n-

50 operative to prevent the flow of high fre-

~ quency carrier current from said high fre-
quency carrier current transmission lines to
the power distribution system, and means at
“a plurality of consumers’ installations for re-

55 ceiving and indicating modulated high ire-

quency carrier current transmitted over the

power distribution system. ,
6. In a high frequency broadcasting sys-

tem, a central power generating station,.a.

80 pluraiity of substations, conductors for the

transmission of power current interconnect-
ing said central generating station with said
substations, branch distribution ecircuits ex-
tending from each of said subsiations to a

85 plurality of consumers’ installations, 2 high

frequency broadcasting central -statian,vbigh» :

frequency carrier current transmission lines

-extending from said broadcasting central
_station, each to one of said substations, a high

frequency amplifier interposed in-.one of said
high frequency earrier current transmission
linés, the arrangement being such that there

is an inherent feedback path from the out-
put side of said amplifier to the -input side

thereof bg way of the conductors intercon;
necting the central power generating sta-
tion and the substations and impedances in-

tioning as an oscillator by reason of said
feedback path but inoperative to substan-

tially impede the flow of low frequency power

current. :
. 7. In a high frequency broadcasting sys-
tem, a central power generating station, a
plurality of substations, conductors for the
transmission of power current interconnect-
ing said central generating station with said
substations, branch distribution circuits ex-
tending from each of said substations to a

70

75,

-serted in said conductors, said impedances .
Leing effective to prevent said amplifier func--

80

88 -

80

glurality of consumers’ installations, a high -
requency broadcasting central station, high -

frequency carrier current transmission lines™

extending from said broadcasting central
station, each to.one of said substations, a
high frequency amplifier interposed in one
of said high frequency carrier current trans-
mission lines, the arrangement being such

3 -

that there is an inherent feedback path from

the output side of said amplifier to the in-
ut side thereof by way og

interconnecting the central power generat-

ing station and-the substations and choke

the conductors

100

coils inserted in said conductors, said choke -

coils being effective to prevent said ampli-
fier functioning as an oscillator by reason of
said feedback path but inoperative to sub-

stantially impede the flow of low frequency

power current. o
8. In a wired radio broaccasting system
the combination of an electric power distri-

bution net work comprising a plurality of-

distribution areas, a central power generat-
ing station, a plurality of power substations
connected to said central station, each of said
substations being individual to one of said
distribution areas, a plurality of branch dis-

163

110

15

tribution circuits extending from each of .

said substations, a plurality of power con-.

sumer’s installations connected to said
branch distribution circuits, a high fre-
quency broadcasting central station com-
prisineg means for generating and moduiai-
ing high frequency carrier current in accord-
ance with the signals to be broadcast, 2 plu-
rality of carrier current transmission lines
extending from said broadcasting central
station to the said plurality of su%stations,
high frequency power amplifiers including
input and output circuits located in said sub-

T
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stations, connections between said carrier
current transmission lines and the input cir-
cuits of said power amplifier, means in said
connections for suppressing undesired circu-
latory oscillations, "additional connections
between said branch distribution -circuits
and the output ecircuits of said power am-
plifiers, said first mentioned and additional
connections providing means for impressing
amplified modulated high frequency signal-
ing current on said branch circuits whereby
high frequency signals may be transmitted
from said broadcasing central station to said
consumer’s installations thru the medium of
said carrier current transmission lines, said
power amplifiers and said branch- distribu-
tion circuits, high frequency signal receiving
and reproducing devices at a plurality of
said consumer’s installations, said devices
being operatively connected with branch dis-
tribution circuits.

9. In a wired radio broadcasting system
the combination of a polyphase electric power
generating  central statium, a plurality of
polyphase transmission lines extending from
said central station, a plurality of substa-
tions; each of said substations including at

~least one polyphase transformer, the input

30

o8
(31}

45

&0

60

winding of said transformer being connected
to one of said polyphase transmission lines,
a plurality of branch distribution circuits
associated with each of said substations, con-
nections between said branch distribution
circuits and the output windings of said poly-
phase transformer, a plurality of power con-
sumers’ installations, a plurality of additional
transformers, connected to said branch dis-
tribution ecircuits, additional connections be-
tween said consumers’ installations and said
additional transformers, a broadcasting cen-
tral station comprising means for generat-

ing and modulafing high frequency carrier

current, high frequency carrier current trans-
mission lines extending from said broadcast-
ing central station to said substations, high
frequency power amplifiers including input
and output windings, located in at least one
of said substations, connections between said
carrier current transmission lines and the in-
put windings of said power amplifier, means
in said connections for suppressing undesired
oscillations, additional connections between
said branch distribution cireuits and the out-
put windings of said power amplifier for im-
pressing amplified modulated high frequency
signaling current on said branch. distribu-
tion cireuits, high frequency signal receiving
and reproducing devices at a plurality of said

consumers’ installations, said devices being-

operatively connected with said additional
transformers whereby high frequency sig-

_nals fransmitted from said broadecasting cen-

]

tral stations are rendered audible at said sig-
nal receiving and reproducing devices at said
consumers’ installations.
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10. In a wired radio broadeasting systen
.the combination of a poly phase electric powe

generating central station, a plurality o3
polyphase transmission lines extending fron
gaid central station, a plurality of substations
each of said substations including a plural

ity of transformers connected in a polyphase

manner, the input windings of said trans
formers being connected to one of said poly
phase transmission  lines, a plurality o;
branch distribution circuits associated witk
each of said substations, connections betweer
said branch distribution ecircuits and the out-
put-windings of said polyphase transformer
a plurality of power consumers’ installations
a plurdlity of additional transformers con-.
nected to said branch distribution circuits
additional connections between said con-
sumers’ installations and said additionai

-transformers, a broadcasting central station -

comprising means for generating and modu-
lating high frequency carrier current, high

-frequency carrier current transmission lineg

extending from said broadcasting central
station to said substations, high frequency
power amplifiers including input and output
windings located in at least one of said sub-

stations, connections between said earrier cur-

rent transmission lines and the input wind-
ings of said power amplifier, means in said
connections for suppressing undesired oscil-

lations, additional connections between said

branch distribution circuits and the output

windings of said power amplifier for impress-- .-
ing amplified modulated high frequency sig-"

naline current on said branch distribution
circuits, high frequency signal receiving and
reproducing devices at a plurality of said
consumers’ installations, said devices being

operatively connected with said additional

transformers whereby high frequency sig-
nals transimitted from said broadcasting cen-

tral stations are rendered audible at said sig- - '

nal receiving and reproducing devices at said
consumers” installations. ‘

- 11. A system for broadcasting signaling

energy over electric power transmission sys-
tems comprising means for generating high
frequency carrier current. means for modu-
lating the carrier current in accordance with
audible signals, means for transmitting the
modulated carrier current to a plurality of

power substations, a central station, trans-

mission wires interconnecting said substa-
tions and said central station, means for rais-
ing the level of the high frequency modulated
carrier current at one or more of the substa-
tions, means for preventing the undesired
circulation of high frequency energy through
the path formed by the interconnection of

said central station with said substations over

said fransmission wires and means for un-

pressing the modulated carrier current at

increassd amplitude on out going power
a1 .
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" transmiission lines at selected power substa-

tions. - . S : ,
12. A system of wired radio signal trans-
mission over electric power transmission sys-
tems comprising means for generating high
frequency carrier current, means for trans-

_mitting the génerated carrier current to a

plurality of power substations, a central pow-

“er station, transmission wires interconnecting

said central power station with said substa-
tions, means for a_mphfgmg the carrier cur-
rent at one or more substations, means for

- preventing the undesired circulation of ‘en-

35
- circuits, means in said line eircuits for sup-
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" Yided by sai

ergy between the input and output circuits

- of said amplifying means over the path pro-
transmission wires between-
.said central station and said substations and
‘means for impressing the amplified carrier’

current on the outgoing power transmission

" g0 lines at selected power substations. : v
.~ 18. A wired radio broadcasting system com- ..
- prising in combination a central polyphase
- electric power-generating station, a plural-
- ity of substations located in a restricted area -
in geographically spaced positions with - re-

spect to said central station, a polyphase elec-

tric power - distribution network extending .

between_said central station and said sub-
stations, a plurality of branch circuits ex-

teniding from said substations to a plurality .

of subscriber stations, transforming equip-
ment at each of said substations, a high fre-
quency central control station having line
cir¢uits extending to each of said substa-

tions and connected with each of said branch .

‘pressing undesired circulatory oscillations, a
.. generator of high frequency oscillations at
“said contro] ‘station, means for modulating

said oscillations for supplying high frequency

- current over said line circuits to each-of said

branch circnits for transmission to said sub-

scriber stations and means at selected ones of

said substations for raising the level of the
high frequency current impressed upon the

corresponding branch circuit in proportion -

to the number of subscriber stations supplied
from said branch circuits. - _ o

14. A wired radio broadeasting system
comprising in combination a central poly-
phase electric power generating station; a
plurality of substations located in a restricted
area in geographically spaced positions with
respect- to said central station, a polyphase
electric power distribution network extend-

" ing between said central station and said sub-

stations, a plurality of branch circuits extend-

ing from said substations to a plurality of

subscriber stations transforming equipment
at each-of said substations, a high frequency
central control station having line eircuits
extending to each of said substations and
connected with each of said branch eircuits,
means. in said line circuits for suppressing
undesired cireulatory oseillations, a genera-

‘tor of high frequency oscillations at. said - -

control station, means for modulating said
oscillations for supplying high frequency cur-
rent over said line circuits to each of said
branch circuits for transmission fo said sub-
scriber stations, and a high frequency elec-
tron tube amplification system located at
selected ones of said substations -and inter-
posed between said line eircuits-and said
branch circuits for controlling the level of
the high frequency current impressed upon
the corresponding branch ciremt in propor-

tion to the number of subscriber stations sup- -

plied by said branch circuits. . 4
- In testimony whereof I affix my signature,
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