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UNITED STATES 

1861,183 

PATENT OFFICE 
CLINTON W. HOUGH, OF NEW YORK, N. Y., AssIGNOR, BY MESNE AssGNMENTs, To 

WIRED RADIO, INC, OF NEW YORK, N. Y., A. CORPCRATION OF DELAWARE 

RADIO RECERTION SYSTEM 

Application filed July 16, 1925, Serial No. 42,691. Renewed May 8, 1981. 
My invention relates broadly to systems 

for the reception of radio signals and more 
particularly to a system for the operation of 
a multiple number of receiving sets from a 
common radio frequency energy feed sys 
tem. - 

One of the objects of my invention is to 
provide a radio frequency energy feed sys 
tem, where radio frequency currents may be 
Supplied to a plurality of receiving sets 
through a common line wire system. 

Another object of my invention is to pro 
vide means for feeding radio frequency cur 
rents which are received by a space radio re 
ceiving system over the power lines in a 
concentrated area in such manner that radio 
receiving sets may be connected into the line 
wire system at desired points for reproducing 
the radio signals. 

Still another object of my invention is to 
provide circuit arrangements for the connec 
tion of radio receiving apparatus to various 
points in a line wire system by which radio 
frequency currents are conveyed from a space 
radio receiving set to the line wire system. 
A further object of my invention is te 

provide a radio receiving system which is 
adapted for operation of a multiple number 
of receiving sets within an apartment house, 
or other concentrated area, where received 
radio currents are impressed upon the power 
mains for delivery to any number of indi 
vidual receiving sets, which may be plugged 
into the electric light sockets in the lighting 
line at various points in the lighting system 
for reproducing the signaling energy. 
Another object of my invention is to pro 

vide means for receiving space radio signals 
and changing the frequency at which said 
signals may be distributed over the lighting 
lines to any desired number of receiving sets 
in a concentrated area. 
A still further object of my invention is to 

provide means whereby the lighting or pow 
er lines within a given area may be utilized 
for conveying radio frequency currents to any 
number of independent receiving sets with 
out the detrimental shielding effects normal 
lv introduced by the conduits which enclose 
the conductors and the metallic outlet boxes 

which enclose the switches, contacts and me 
terforming part of the power system. 
Myinvention will be more fully understood 

from the following specification and the ac 
companying drawings, wherein Figure 1 rep- 55 
resents diagrammatically the arrangement of 
the Space radio receiving system and the line 
wire network over which the radio frequen 
cy currents are conveyed to any number of 
independent receiving sets: Fig. 2 is a dia- 80 
grammatic view showing the arrangement of 
the grounded shields normally employed in 
power line systems which normally preclude 
the utilization of such systems as pick up 
areas for radio frequency currents and ill-es 
lustrating the means which I provide for en 
abling the iine wires to become a good con 
veyor of radio frequency currents: Fig. 3 is 
a diagrammatic view illustrating another 
form of pick up circuit for impressing re- to 
ceived space radio signals upon the power 
line system; Figs. 4, 5, 6 and 7 show various 
methods of connecting the radio frequency 
feed system to the power lines; Figs. 8 and 
9 show methods of connecting the radio fre- 75 
quency feed system to a three wire lighting 
system and illustrating the arrangement of 
receiving sets which may be plugged in at 
various points along the line; and Fig. 10 ill 
lustrates a method by which signals may be 80 
picked up at a given signaling frequency and 
transferred to that frequency which can be 
most efficiently received over the line wire 
circuit. w 

Heretofore in the art it has been proposed 85 
to utilize the electric lighting or power line 
as a pick up area for the radio frequency cur 
rents received in space radio signaling sys 
tems. In these systems the received radio fre 
quency currents are often screened by the 90 
grounded metal conduits which enclose the 
{lectric lighting line and a receiving set can 
not be readily coupled to the line so that it 
will efficiently reproduce the signaling en 
ergy. The metal conduits which enclose the 95 
conductors are substantially continuous and 
terminate in metallic casings and housings 
which contain the switches and fuses, and 
terminal blocks for he system. The conduit 
continues to each terminal block and often 100 
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has the electrical effect of extending over the 
socket into which the receiving set is con 
nected. The conduit is permanently ground 
ed and any space radio frequency energy in 
stead of being efficiently picked up by the 
line wire system is normally conveyed to 
ground through the conduit. By my present 
invention, I provide means for positively 
picking up the space radio currents and im 
pressing the same on the power line. This is 
accomplished by means of a suitable radio 
frequency energy collector which is connected 
to the line wire system for impressing radio 
frequency currents directly thereon. 
My invention also contemplates the 

adaptation of a radio frequency feed system 
to three wire systems of power distribution 
and also to the change in the el, of the energy from the signaling frequency 
to any desired frequency over the line wire 
system. That is to say, the signals may be 
received at that frequency which is available 
in the broadcasting band and then trans 
ferred to a higher or lower frequency for 
distribution over the line wire system for reception of the signals with maximum effi 
ciency and minimum interference. 

Referring to the drawings in detail, ref 
erence character 1 designates an antenna sys 
tem which I provide for picking up radio 
frequency signaling energy. The antenna 
system may connect through the conductor 2 
with a suitable amplification system 3, the 
radio frequency pick up circuit being com 
pleted through ground connection 4. The 
power lines have been indicated at 5 leading 
through meter 6, fuses 7 and main switch 8 
to the distribution line 12 and to branch cir 
cuits 9, 10 and 11. The branch circuits have 
been indicated as having lamps 9a, 10a and 
11a fed therefrom. E. power line con 
ductors 5, distribution circuit 12 and branch 
circuits 9, 10 and 11 are normally encased in 
grounded metal conduits represented at 14, 
15 and 16 which serve to normally shield 
the power lines against radio frequency cur 
rents. By my invention I provide means for 
impressing upon the distribution circuit 12 
the radio frequency energy existent upon the 
antenna system 1. The output circuit 17 
from the amplifier 3 may be connected to the 
branch circuit 9 as indicated at 18 by which radio frequency currents are led throughout 
the power line system. As represented in 
Fig. 2, the antenna 1 may be connected di 
rectly to one of the power lines in the distri- gy 
bution circuit 12 as represented at 19. The 
receiving sets may be plugged into any of the 
lighting sockets in the E. system, con 
nections being taken through leads from the 
socket at 20 as indicated in Fig. 1 to a series circuit including the primary inductance 21 
and coupling condensers 22 and 23. The re 
ceiving set may be of any desired construc 
tion, and may be coupled through a second 
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ary winding 24 with the primary winding 
21. The receiving circuit illustrated in Fig. 
1 consists of a radio frequency amplifier 25 
having its input circuit tuned by means of 
condenser 26 with the output circuit of the 
radio frequency amplifier 25 connected 
through coupling circuit 27 with detector 
circuit 28 for the operation of a suitable 
responsive device 29. In Fig. 2, I have illus 
trated a modified method connecting the 
receiving circuit to the line where switch 
device 31 may be utilized to connect the re 
ceiving circuit with the line through either 
coupling condenser 22 or 23. The primary 
inductance 21 is connected to ground 30 so 
that radio frequency energy existent on the 
antenna 1 is conveyed through the primary 
inductance 21 to ground and transferred to 
the secondary circuit comprising inductance 
24 and variable capacity 26. In Fig. 3, I 
have indicated a radio frequency energy pick 
up circuit in the form of a loop collector 32 which impresses radio frequency energy 
across the distribution circuit 12 to connec 
tions 33. The loop collector provides a suffi cient load to prevent short circuiting of the 
distribution system. In Figs. 4–7, I have 
represented various methods of connecting 
the radio frequency energy collecting system 
with the line. The antenna 1 and ground 4 
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may connect to the amplification system 3 
through coupling coils 34 and 35 tuned by 
means of condenser 36 to the desired receiv 
ing frequency. A suitable amplifier includ 
ing any number of electron tubes designated 
at 37 may be connected in the circuit. The 
output circuit of the amplifier 37 may in 
clude an inductance 38 coupled with an in 
ductance 39 which may be inductively con 
nected to the power distribution line 12 at 
18 as represented in Fig. 4. The inductance 
39 may be connected to the power distribu 
tion line 12 through coupling condensers 40 
and 41 as represented in Fig. 5. Fig. 6 
shows a method of connecting the radio fre 
quency feed system to the power distribution 
line 12 where only a single condenser 41 is 
included in the circuit. Fig. 7 shows a 
method of impressing the radio frequency 
currents upon the power distribution line by 
a conductive connection in the output circuit 
of tube 37 to the line wire system. 
In Figs. 8 and 9 I have shown the radio 

frequency feed system associated with a three 
wire system. The incoming signaling ener 

which is impressed upon the antenna 
ground circuit 1-4 is transferred inductively 
to windings 34 and 35 through the three wire 
power distribution system having lines 42 
and 43. A midtap connection 45 is provided 
in the secondary inductance 35 and energy 
impressed upon both sides of the three wire 
System through condensers 44 and 46 and 
connections to the line. The line wire sys 
tem is shown as having load 42a and 43a in 
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the form of incandescent lamps with con 
nections of the radio receiving apparatus 
through a single capacity coupling 22 or the 
pair of condensers 22 and 23. 
In Fig. 9, I have shown direct connections 

from the radio frequency feed system to the 
three wire power distribution circuit. The 
receiving circuits may be coupled to the line 
by a reactance circuit 47 or a regulating re 
sistance 48 may be connected in series with 
the primary winding 21 as has been repre 
sented. In Fig. 10, have illustrated the in 
terposition of a frequency changer between 
the antenna ground system 1-4 of the radio 
frequency collecting circuit and the power 
distribution circuit by which the incoming 
signaling energy may be transmitted to the 
receivers with greatest efficiency. The out 
put circuit of the frequency changer connects 
to primary inductance 49 which transfers en 
ergy through secondary winding 51. A mid 
tap connection 52 is provided in the second 
ary inductance 51 from which leads are taken 
to the power distribution circuit. I have ill 
lustrated the reactance coupling of the radio 
receiver at 47 with condensers 22 and 23 dis 
posed in series with the line. I have also 
shown resistance 48 disposed in one side of 
the line leading to primary coupling coil 21 
with the condenser 23 disposed in the other 
side of the line connecting coupling coil 21. 

Extended research and investigation has 
shown that it is impractical to receive short 
waves over a line system at a distant point 
and excite a plurality of receivers with suffi 
cient amplitude to secure volume reception. 
A line system responds better to signaling 
energy of relatively long wayelength. Ac 
cordingly, short wave signaling energy is 
picked up as set forth herein and impressed 
upon a powerdistributionline at a point which 
is closely adjacent the points of take off by a 
plurality of receiving sets. In this way the 
actual path of travel of the electromagnetic 
waves over the power distribution circuit is 
relatively short. In order however to effi 
ciently transmit the signaling energy over 
the power distribution circuit at longer wave 
lengths than the wavelength at which this 
energy is transmitted through space. I may 
employ to advantage the frequency changer 
illustrated in Figure 10 for increasing the 
wavelength or lowering the frequency of the 
signaling energy to a value at which it may 
be efficiently transmitted over the power line 
system to the plurality of receiving sets. 

It will be understood that the system de 
scribed herein may be employed throughout 
certain city areas, communities and build 
ings, such as apartment buildings, where a 
large number of receiving sets may be 
plugged into the line at various points for 
reproduction of the radio signaiing energy, 
It will be appreciated that by this method 
received radio frequency energy may be im 

pressed upon the line wire system at rela 
tively large amplitude and then delivered to 
receiving sets which do not require consider 
able amplification for reproduction of signals 
at relatively large amplitude. In this way 
the receiving sets used by the various sub 
scribers may be relatively inexpensive in con 
struction in that only a small number of 
tubes is required for satisfactory reception. 
It will be further seen that by reason of the 
ability of the system to be operated at desired 
frequencies, the signaling frequency is de 
EE only upon the available wavelength 
and for after the radio frequency energy is 

collected the frequency may be properly 
chosen for impression upon the power line 
system. 
While I have described my invention in 

certain particular embodiments, I desire that 
it be understood that modifications may be 8 
made and that I intend no limitations upon 
the invention other than those imposed by 
the scope of the appended claims. 
What I claim and desire to secure by Let 

ters Patent of the United States is as follows: 
1. In a system for distributing signaling 

energy over a three wire power distribution 
network, the combination of an antenna sys 
tem, a receiving set having its input circuit 
connected to said antenna system, the output 
circuit of said receiving said set being con 
nected to each of the wires of said three 
wire power distribution network for the pur 
pose of impressing signaling energy re 
ceived by said antenna system upon sai 
ing a plurality of sound reproducing means 
to said network whereby the signaling energy 
impressed upon said network may be repro 
duced, part of said sound reproducing means 
being connected to the neutral wire and an 
other wire of said three wire network, and 
another part of said sound reproducing 
means being connected to the neutral wire 
and the other wire of said three wire network. 

2. In a system for distributing intelligence 
within a structure having a three wire power 
distribution network therein, the combination 
with the power distribution network if an 
antenna system, a receiving set connected to 
said antenna system for receiving wave sig 
naling energy, the output circuit of said re 
ceiving set being connected to each wire of 
said three wire power distribution network 
for impressing signaling energy upon said 
network for distribution through said struc 
ture, said network being substantially shie; i. 
ed from electromagnetic waves by metallie 
walls within which it is housed, and a plu 
Tality of signal reproducing devices coupled 
to said network at spaced intervals through 
out said structure whereby signaling energy 
in pressed upon saic network may he repro 
duced at spaced intervals throughout said 
structure, each of said reproducing devices 
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hoing connected to two wires of the thre: wire 
power distribution network. 

3. In a radio signal distribution system 
for receiving sets within a localized area, a 
master receiving and retransmitting set com; 
prising means for changing the frequency of 
the received signals to allower frequency suit 
able for wired radio transmission through 
armored conductors or metallic conduits. 

to means for impressing the output of said re 
transmitting set on metallic conductors with 
in the area, said metallic conductors being 
simultaneously serviceable as power or light 
ing circuits and a plurality of receiving sets 

15 connected to said metallic conductors. 
4. In a radio signal distrihuting system 

for a building. a master receiving set, means 
for changing the frequency of the received 
radio signals to a frequency suittle for wired 

20 radio transmission, a plurality of separate re 
ceiving sets located within said building, : 
power and lighting service network of con 
ductors within metallic ronduits and means 
for retransmitting signals from said master 

25 set through said network to said plurality 
of separate receiving sets. 

5. The method of receiving radio-fre 
quency signals and distributing correlative 
wired-radio signals through a network of 

30 armored cable or power and lighting con 
ductors housed in metallic conduits, to a plu 
rality of receiving sets which consists of am 
plifying the received signals, translating the 
radio-frequency signals into oscillations of a 

35 lower frequency, impressing said oscillations 
upon said network and receiving said oscil 
lations at said plurality of receiving sets. 

6. The invention set forth in claim 4 in 
which said power and lighting service net 

40 work comprises a three wire system both sides 
of which together with the neutral wire are 
used for retransmitting said signals. 
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