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My present invention relates to electrical dis 
tribution systems, and more particularly to a 
system for the collection and distribution of ra dio frequency signal energy. 

5 Radio frequency energy distribution systems 
for apartment houses, hotels and the like are 
known, and have been described, for example, 
by J. Weinberger in his application Serial No. 
350,869, filed March 29, 1929. In such systems 
broadcast modulated radio frequency energy is 
collected by a single antenna, and distributed 
to a plurality of receivers located at isolated points in a building. 
In the present application, there is disclosed 

an arrangement having as its main object the 
application of the principle of uniform loading 
to transmission lines for distributing collected 
broadcast energy to a plurality of independent 
radio receivers, the design of the lines being 

20, such that a transmission line need not be broken 
at intervals for the insertion of loading coils. 
Another important object of the present in 

vention is to provide in an electrical system for 
distributing modulated radio frequency energy, 

25 transmission cable of special construction, the 
latter comprising a pair of insulated shielded 
conductors, one of which conductors is spiralled 
about the other, the system requiring only a 
single amplifier between the antenna and a plu 

30 rality of receivers coupled to a transmission 
cable. 
Other objects of the invention are to improve 

generally the simplicity and efficiency of electri 
cal distribution systems, and more particularly 

35 to provide a radio frequency distribution system, 
adapted for use in buildings and the like, which 
is not only reliable in Operation, but economically 
produced and installed. 

10 

5 

The novel features which I believe to be char-, 
40 acteristic of my invention are set forth in par 

ticularity in the appended claims, the invention 
itself however, as to both its organization and 
method of operation will best be understood by 
reference to the following description taken in 

45 connection with the drawing in which I have in 
dicated diagrammatically one circuit arrange 
ment whereby my invention may be carried into 
effect. 

In the drawing, 
Fig. 1 shows a schematic outline of a System 

for distributing modulated radio frequency en 
ergy, 

Fig.2 shows in isometric a portion of a cable 
used in the system shown in Fig. 1, parts thereof 

'ss being broken away, 

50 

producer of any type. 

(C. 18-45) 
Referring to the drawing wherein like char 

acters of reference indicate the same elements in 
the different figures, Fig. 1 schematically shows 
a system for the distribution of radio frequency 
signals of broadcast frequencies to a large num 
ber of receivers which are located at intervals 
along the transmission line 2. As is Well known, 
a single grounded antenna 3 is utilized for col 
lecting broadcast energy. 
The input of an aperiodic amplifier 4 is coupled 

to the common antenna. The amplifier is con 10 
ventionally shown as embodying at least One 
space discharge tube, the resistor 4 representing 
the fact that the amplifier is aperiodic. The out 
put of the amplifier is connected to the trans 
mission line 2, the latter comprising a pair of 
conductors 5, 6. The conductors are preferably 
disposed in a grounded shielding sheath 7, the 
conductor 6 (the high potential side of the trans 
mission cable) being spiralled. 
At intervals along the line 2, receivers f have 

their inputs connected to the conductors 5 and 
6. Associated with each . cable are a plurality 
of coupling boxes 8, each box having disposed 
therein a coupling impedance 8', of proper value. 
While shown as resistors, the impedances 8' may 
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25 
be resistors, condensers, inductances, or suitable 
combinations thereof, and each impedance is usu 
ally connected, in line 6', between the high po 
tential input terminal of a receiver and a point 
on conductor 6. The ground, or low potential, 
terminal of each receiver is connected by a 
line 5' to an appropriate point on the grounded 
conductor 5, it being pointed out that each re 
ceiver is grounded by connecting the line 5', as 
at 9, to the coupling box 8 which is usually 
metallic and connected to the metallic sheath. 7 
of the transmission cable. 
The coupling impedances 8 are necessary 

when devices, the impedance of which may be 
come low, are coupled to the line 2 in order that 
it may not become short circuited at such points. 

. A terminating resistor O is usually connected 
between the ends of conductors 5 and 6, at the 
end of a transmission line. In such a case, a 
box t (in contact with the metallic sheath 7) 
houses the terminating resistor, the Connected 
ends of the conductors being connected, as at 
f', to the box. v 
Each receiver may be of any conventional 

type, and usually embodies One, or more, tuned 
stages of radio amplification, a detector, one, or 
more, stages of audio samplification, and a re 

Where the line 2 is of a 
short length, it is not essential to utilize the 
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2 
aperiodic amplifier 4, since suitable transformers 
may be employed instead. 

In Fig. 2 there is shown, in detail, the construc 
tion of the uniformly loaded radio frequency ca 
ble employed as the transmission line 2. In gen 
eral, the cable comprises the pair of conductors 

2. 
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5, 6, the conductor 5 being disposed at the axis 
of the cable, and being composed of either solid, 
or stranded, wire. The conductor 6 is spiralled 
about the conductor 5 and is insulated therefron. 
The layer 20 shows the usual insulation of the 
conductor 5. The layers 2 are braidingS, Wrap 
pings, or other materials used to build out the 
diameter of the conductor 5, and, also, acting as 
insulation between conductors 5 and 6. It is to 
be noted that the individual turns 22 of the Spiral 
conductor 6 are insulated from each other by 
an insulation layer 23, the conductor 6 being 
either of solid, or stranded, wire. The tWO Con 
ductors 5 and 6 are covered with braiding 24 
to form a cable which may be placed in conduit, 
or armored. 

Preferably, a shielding sheath 25 is employe 
for armoring the cable, and this sheath may be 
either iron conduit, armoring or metal braiding. 
In armoring, the cable, it is advantageous, but 
not necessary, to insulate the turns of the air 
moring from one another so that the effect of a 
shorted turn surrounding the cable will be elim 
inated. The cable is installed in the same man 
ner as house wiring, and requires no speciali 
knowledge on the part of the man installing the 
wiring. Furthermore, the cable is enclosed, and 
of permanent construction, as contrasted with 
systems which are installed on the outside of 
a building. 
Some of the advantages of the present System 

- of radio frequency distribution include the fact 
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that the system requires only one amplifier be 
tween the antenna, and a plurality of independent 
receivers coupled to a given transmission cable; 
the fact that receiver taps may be located at 
irregular intervals; the very important feature 
that the line need not be broken at intervals for 
the insertion of loading coils; the feature that 
the cable carries no high voltages; and the in 
portant advantage that since. Only one amplifier 
is employed, Such disadvantages as tube, replace 
nents, amplifier trouble and the like are mini 
mized, and no extra house current wiring is 
necessary. 
By feeding several amplifiers from the same 

antenna. Several transmission lines 2 may be run, 
thereby greatly increasing the number of re 
ceiver sets that can be operated from a single 
antenna, as many as fifty receivers being adapted 
for connection to a single transmission cable. 
It is also pointed out that there is no necessity 
for any Switches other than those on the receivers 
themselves. Again, this type of low impedance 
radio frequency cable is of use in connection with 
television pick-up devices, and television studio 
wiring. - 

For example, this particularly is the case since 
Satisfactory television service in an urban area 
is entirely dependent upon distribution through 
out apartment houses, hotels and the like, of the 
television signal of intermediate frequency. 
Present distribution systems leave something to 
be desired for such television service, whereas 
by the present system it becomes feasible to dis 
tribute television modulated radio frequency sig 
nals throughout large buildings. 
While I have indicated and described one ar. 

rangement for carrying my invention into effect, 

2,078,988 
it will be apparent to one skilled in the art that 
my invention is by no means limited to the par 

, ticular Organization shown and described, but 
that many modifications may be made without 
departing from the scope of my invention as set 
forth in the appended claims. 
What I claim is: 
1. In combination with a plurality of space 

radio receiver sets and an aperiodic central an 
tenna, a uniformly loaded aperiodic radio fre 
quency transmission cable arranged to transmit 
radio frequency currents efficiently over a sub 
stantial distance consisting solely of two con 
ductors connected one as a return for the other 
and consecutive turns thereof being closely ad 
jacent to provide a high and uniform radio fre 
quency inductive reactance, one of said conduc 
tors being uniformly spiralled about the other, 
throughout the entire length thereof, the inner 
conductor being connected to the ground side of 
Said antenna and sets, said spiralled conductor 
being connected to the high potential side of said 
antenna, a conductive connection including a 
coupling impedance of high value between the 
high potential terminal of each of said receivers 
and said Spiralled conductor, said conductors be 
ing completely insulated from each other, and 
said sets being connected to said conductors at 
irregular intervals along said cable. / 

2. A uniformly loaded, aperiodic, radio fre 
quency transmission gable, adapted for interpo 
sition between an aperiodic central antenna, and 
a plurality of spaced apart radio receiving sets, 
Consisting Solely of two conductors connected one 
as a return for the other, one of the conductors 
being adapted for effecting a connection between 
the ground terminals of the sets and the ground 
Side of the antenna, a plurality of layers of in 
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Sulating braiding Surrounding said last conductor, 
the other conductor being provided with a thin 
insulation sheath and being wound in closely ad 
jacent Spirals about the said layers for the entire 
length of said last conductor to provide a sole 
noid of appreciable radio frequency inductive re 
actance and said uniform loading, said layers of 
insulating braiding and said insulation sheath 
Serving to separate said two conductors by a sub 
stantially large distance to provide a cable hav 
ing sufficiently low capacity value to cause it to 
transmit radio frequency currents efficiently over 
a substantial distance, Said Spiralled conductor 
being adapted to connect the high potential ter 
minals of said sets to the high potential side of 
the antenna. 

3. In combination with a plurality of spaced 
apart radio receivers and an aperiodic antenna 
System, a transmission cable having one end 
coupled to said antenna, and consisting solely of 
a central conductor covered by an insulation 
sheath, a plurality of layers of insulating braid 
ing Surrounding said conductor, and forming a 
cylindrical insulating mass of large diameter, an 
Outer conductor provided with an insulation 
sheath and wound in spiral formation about said 
insulating mass in close formation with adjacent 
turns in contact, whereby the cable has a large 
inductance and Small capacity per unit of length, 
a layer of insulation material surrounding said 
Outer conductor, a flexible metallic shield enclos 
ing said insulation material and cable, connec 
tions between the ground terminals of said re 
ceivers and Said central conductor and a connec 
tion including a coupling impedance between the 
antenna terminal of each receiver and said outer 
conductor. 
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2,078,93? 
4. A flexible radio frequency aperiodic cable 

adapted for the ordinary methods of installing 
house-wiring, which includes a straight but flex 
ible conductor, at least one flexible Small solenoid 
of small good conductor wire having turns of 
Small diameter concentric With Said Straight Con 
ductor, the number of turns being large per inch 
of length of the straight conductor slightly spaced 
apart, and such Solenoid being flexible and ex 
tending continuously along the length of the 
cable; and flexible means insulating the straight 
and coiled conductors from one another; Said 
combination constituting a balanced flexible 
radio frequency aperiodic cable of which the 
straight conductor is the balancing element of 
the combination, said cable being properly load 
ed with radio frequency inductive reactance dis 
tributed along the length of the cable by means 
of the radio frequency reactance of the long Småli 
Solenoid itself. 

3 
5. A flexible radio frequency aperiodic cable 

adapted for the ordinary methods of installing 
house-wiring, which includes at least one Small 
Solenoid of Small good conductor wire extending 
continuously along the length of the cable; a 
flexible insulating core around which said sole 
noid is wound in a large number of turns of Small 
diameter per inch of length of the core and cable 
whereby the cable is loaded properly with radio 
frequency inductive reactance distributed along 
the length of the cable by means of the radio fre 
quency inductive reactance of said long Small 
solenoid itself; the turns of small wire being 
slightly spaced apart and such Solenoid being 
flexible, and a flexible straight metallic wire ex 
tending inside Said insulating core along the 
length of the radio frequency cable as a balanc 
ing element thereof. 
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