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My invention relates to a high frequency con 
ductor i system, and particularly to a high fre 
quency communication system especially appli 
cable to open wire conductors. 

Ordinarily, open wire communication lines, . 
even though carefully paired and transposed in 
the usual Way, may not be used for the trans 
mission of frequencies above the order of 20,000 
cycles, and to extend the range to include fre 
quencies as high as 50,000 cycles or more re 
quires the employment of special arrangements 
of the conductors. These special arrangements 
may require more frequent transpositions, special 
spacing of the conductors, special low loss in 
sulators, bonding of the insulator pins, soldering 
of the wire joints, and in general necessitate a 
very high degree of care in construction, result 

20 
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ing in undesirably high installation and mainte 
nance costs. For higher frequency ranges, even 
these precautions are inadequate to prevent in 
ductive effects and radiation of energy, thus 
causing losses and also interference with other 
transmission systems or with radio receivers and, 
in turn, causing the circuit to be highly suscept 
ible to interference from external electric and 
magnetic fields. 
One of the objects of the invention is to provide 

a novel and improved high frequency system in 
which radiation losses and inductive effects of the 
system on other circuits are minimized, and 
which has low susceptibility to interference from 
external fields. 
Another object is a suitable system for high 

frequency transmission applicable to ordinary 
open wire communication conductors without re 
quiring spacial rearrangements of the conduc 
tors. 
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An additional object is to increase the carrying 
capacity and provide new uses for existing 
standard lines. . 
The invention further resides in a transmission 

system having the novel features hereinafter dis 
closed and claimed. 
In order to describe the invention, and for illus 

tration of some of the various forms it may take, 
reference is had to the accompanying drawings, 

, in which: 

R0. 

Fig. 1 is a schematic circuit diagram of a com 
posite telephone and telegraph system embodying 
the invention; . . 

Fig. 2 illustrates the relative direction of flow 
and relative values. of the high frequency cur 
rents flowing in adjacent ones of the five line 
wires of the system of Fig. 1; 

rig. 3 shows the invention applied to seven, 

(C. 179-8) 
conductors, such as may be carried by One CrOSS 
arm of a pole line; 

Fig. 4 shows the invention applied to two ad 
jacent rows of five conductors each, such as may 
be carried by two adjacent cross-arms of a pole 

Fig.5 is a further application of the invention 
to an even number of conductors; 

Fig. 6 illustrates one form of a two dimensional 
Symmetrical arrangement; 

Fig. 7 shows another form of a two dimensional 
symmetrical arrangement; 

Fig. 8 illustrates a system of interconnected 
transformers arranged to maintain the desired 
current relations between adjacent conductors; 
and 
- Fig. 9 shows a choke coil and transformer are 
rangement for maintaining the desired current 
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relations between the conductors of the system. 
Referring now to Fig. 1 of the drawings, there 

is shown a composite telephone and telegraph 
system having two stations A and B intercon 
nected by a line comprising five open wire con 
ductors a, b, c, d, and e disposed substantially 
in the same plane, such as the five adjacent wires 
-On a cross-arm of a telegraph route. At station 
A means are provided for transmitting and re 
ceiving voice frequencies, for example, telephone 
messages, over a circuit to connected to a pair of 
the conductors a to e, such as conductors c and e, 
the circuit continuing to station B vhere con 
ductors O' complete the circuit to a second voice 
frequency receiving and transmitting station. 
Choke coils f2 and 2' are inserted in the lines 
10 and 0 at the respective stations to prevent 
the admission to the voice frequency transmitter 
and receiver of the high frequency currents here 
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inafter referred to. Direct current telegraph cir 
cuits 3 and f4 at the respective stations may also 
be connected, through suitable composite appara 
tus C. diagrammatically indicated at 5, 5’, to 
the circuits to and 0.- Various methods and 
types of apparatus for thus compositing a circuit 
are well known in the art and for this reason 
are nothere described in detail. Other telephone 
and telegraph circuits may be connected, through 

40 

choke coils, to the other three conductors a, b 
and d to form other paired or single conductor 
circuits, as is indicated by the terminating con 
ductors connected thereto. 

Stations A and B also comprise high frequency 
transmitting and receiving apparatus and 8 

50 

for superimposing any desired number of high 
frequency channels on the existing line wires a 
to e, the frequencies of which channels may be 55. 
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and frequently are of the order of 50,000 cycles or 
more. The high frequency connections may be 
extended to any of a number of Well known types 
of farminal or repeater apparatus where the high 
frequency currents may be repeated directly into 
other line sections or may be converted into sig 
nails of another character by means of the proper 
modulating and demodulating apparatus for con 
nection to terminal apparatus or for extension 
over ordinary lines to more distant points. The 
high frequency system may be used entirely for 
transmission in one direction or portions of the 
frequency range may be allotted for transmission 
in opposite directionS. 
The high frequency currents are impressed on, 

and are received from, the conductors a to e 
preferably by means of coupling devices such as 
the transformers T and Teach comprising pri 
mary and Secondary windings 9 and 20. The 
Winding 9 of each transformer is connected to 
the high frequency apparatus, and the other 
Winding 20 has one end 2 thereof connected 
through tWO of the blocking condensers 22 to the 
Conductors d and e, and the other end 23 of 
the Winding 26 is connected through another 
Of the blocking condensers 22 to the centrally 
disposed line conductor a. A tap taken from the 
Winding 20 at the point 24 is connected through 
two other blocking condensers 22 to the two out 
side conductors b and c. The arrows adjacent 
to the conductors a to e indicate the relative 
direction of flow of the high frequency signaling 
Current in the respective conductors. 

In general, the greater portion of the trans 
mitted high frequency energy is carried over a 
Small number of conductors, for example, from 
One to four, and Smaller portions of the high 
frequency energy are carried over the remaining 
conductors, the direction of flow of the high fre 
quency current at any instant being in opposite 
directions in adjacent conductors, the instantane 
OuS values of the high frequency current flowing 

- in the respective conductors at any instant being 
progressively less in magnitude from a centrally 
disposed conductor or conductors of the group 
towards the outer conductors of the group. 
When the high frequency current values are prop 
erly adjusted as between the various conductors, 
the foregoing arrangement minimizes the radi 
ation losses and inductive effects of the system on 
other circuits, and also causes the system to have 
low Susceptibility to interference from external 
electric and magnetic fields. The relative high 
frequency current values in the various conduc 
tors of the System may be determined empirically 
or may be computed from known engineering 
formulae for expressing the electromagnetic and 
electroStatic relation between the conductors of a 
circuit, the current values also being adjusted, if 
necessary, to conpensate for the individual elec 
trical characteristics of the circuit. 
In the Specific arrangement disclosed in Fig. 2, 

the transformer connections are such that the 
high frequency current values are as follows: 
The current flowing in conductor b is approxi 
mately equal to the current in conductoric but 
is only 0.2 of the current in conductor a, and the 
Current in conductor d is equal to the current in 
conductor e and is approximately 0.7 of the cur 
rent in conductor a, although it will be under 
Stood that these values are for the purpose of 
illustration only, and that they may vary within 
considerable limits depending upon the particu 

75 
lar characteristics of the system, the purpose for 
which it is intended, and the desired degree of 

Wire route. 
flowing in the adjacent conductors in both ver 
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freedom from interference. The relative current 
values in the respective conductors a to e may be 
modified or changed by varying the point or 
points at which the transformer Winding 2 is 
tapped, or by the addition of impedance networks 
in circuit with the individual conductors, or in 
any other suitable manner. The transformer 
may be provided with a number of taps extending 
from the winding 20 and coacting with an ad 
justable arm or connector, whereby the relative 
current Values in the conductors may readily be 
changed in Service to meet temporary disturbing 
conditions. 
may be employed to maintain the desired rela 
tive current values in the conductors a to e. 
That the flow of current at any instant is in 
Opposite directions in adjacent conductors is indi 
cated by the two different markings in the Small 
circles which represent the conductors, the in 
stantaneous flow of current being in one direc 
tion in the conductors marked with a cross and 
in the opposite direction in the conductors 
marked with a dot. 
Where the open wire conductors must be car 

ried through entrance cable or other sections of 
cable, a similar choice of conductors in the cable 
may be employed; that is, a number of conductors 
may serve for transmission in one direction while 
an intermingling group of conductors may com 
prise the return circuit. If desired, special cables 
of types Suitable for the transmission of such 
frequencies may be installed. This system of 
conductors in which heavier currents are carried 
by a Symmetrically surrounded series of conduc 
tors, the Surrounding conductors carrying lower 
currents, can be installed in numbers on a single 
pole line with materially reduced interference 
over that ordinarily encountered in two con 
ductor Systems. At the same time the considera 
ble expense of providing special transpositions 
and modifications that would otherwise be re 
quired is avoided. 

Fig. 3 shows a System in which seven conductors 
in a plane are employed, the connections to the 
conductors being made by means of a suitably 
connected tapped transformer winding 20a gen 
erally in the manner hereinbefore set forth in 
regard to the five conductor system. In this 
figure the high frequency current in conductor di 
equals the current in conductor e; the current in 
conductor b equals the current in conductor c; 
and the Current in conductor f equals the current 
in conductor g. The current in conductor a is 
greater in magnitude than the current in con 
ductor d; the current in d is greater than the 
Current in b, and the current in b is greater than 
the current in f. The current values in the con 
ductors therefore progressively diminish from the 
centrally disposed conductor a towards the outer 
conductors f and g. The flow of current at any 
instant is in opposite directions in adjacent con 
ductors, as will be noted from the different mark 
ings in the Small circles which represent the 
Conductors. 
In Fig. 4 the method of minimizing interfer 

ence is extended to two similar º groups of con 
ductors located in parallel horizontal rows or 
planes, one above the other, such as the wires 
carried by tWO adjacent cross-arms of an open 

In this arrangement the current 

tical and horizontal rows is equal and opposite 
in direction. In each horizontal row, due to the 
manner of connecting the taps from the trans 

Also, Separate transformer Windings. 
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tions as determined by the transformer and the | d2 is equal to the current in conductor e and the 

1) 
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current in conductor b is equal to the current in 
conductor c. The current in a is greater than 
the current in d, and the current in d is greater 
than the current in b. 
In the conductor system illustrated in Fig. 5, 

the system is built up. On conductors in pairs, 
the high frequency current flowing in the system 
being progressively less in magnitude from the 
centrally disposed or innermost pair of the group 
to the outermost pair. The currents are equal 
and opposite in direction in conductors a and a', 
b and b”, c and c”, and d and di”, respectively. 
The manner in which the transformer connec- . 
tions may be made to give this arrangement will 
be apparent frpm a consideration of Figs. 3 
and 4. 

Figs, 6 and 7 are further illustrations of differ 
ent forms of two dimensional symmetrieal ar 
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rangements of conductors. In these systems, 
due to the connections from the transformer 
windings20c and 20d, the instantaneous current 
flow is in One direction in the central conductor 
g and in one or more external groups of con- . 
ductors g, g, and is in the opposite direction in 
an intermediate group or groups h, h. Groups. 
of conductors, such as shown in these figures, 
particularly if individual groups be segregated 
from each other, as on the two sides of a pole, 
provide systems which are free from interfer 
ence troubles with all external fields to a rela 
tively high degree. To simplify the drawings, 
the blocking condensers, such as condensers 22 
of Figs. 1 to 4, are not shown in Figs. 6 and 7, 
although it will be understood that such con 
densers ordinarily will be used. 
Systems in accordance with the invention will, 

of course, operate most satisfactorily if all the 
conductors are identical and symmetrically dis 
posed with respect to each other. Various ir 
regularities, however, may be compensated by 
adjustments of the relative terminal voltages. . 
While a number of conductors are employed for 
a single system which may accommodate a large 
number of channels, thus making the system 
susceptible to a considerable failure hazard, it is 
possible by means of simple switching arrange 
ments to reduce the number of conductors in the 
System by a proper number of wires in the case 
of failure of any wire so that the system can con 
tinue in operation at somewhat reduced effi 
ciency. . . - 
When high frequency currents are transmitted 

along conductors in accordance with the systems 
hereinbefore disclosed, they may undergo non 
uniform attenuation due to monuniformities in 
the nature of the conductors, spacing, etc. In 
case it is desirable at locations other than the 
-terminal or repeater points to secure a more 
nearly perfect neutralization of the external 
fields, the current proportions in the various 
conductors of the system may be readjusted by 
various methods such, for example, as shown in 
Figs. 8 and 9. In Fig. 8 the method is applied to 
the five wire conductor system of Fig. 1, and com 
prises a system of interconnecting transformers 
T2 to T5 having turn ratios so proportioned as to 
tend to maintain the required current relations 
between the different conductors. 
In Fig. 9 the high frequency circuit is effec 

tively terminated or divided into line sections, by 
the insertion of high frequency choke coils 26. 
in the several conductors a to e, and the currents 
are then retransmitted by the transformer T 
into the following line section in the correct rela 

3 

adjustable impedances 27 interposed between 
pairs of blocking condensers 28. • . - . ? 

For brevity in the specification and claims, the 
expressions "centrally disposed' and "central 
portion" where employed to define the location 
of a conductor or conductors, refer to a conduc 
tor or conductors which either relate to, or 
are situated in or near, or contain or constitute 
the central portion of a group of conductors; 
and where reference is made to the flow of high . 
frequency current in or over a conductor or con 
ductors, this includes the flow of such current 
either through such conductors, or on or along 
the surfaces thereof. 

It will be appreciated that the foregoing illus 
trative embodiments of the invention will suggest 
various other specifically different embodiments 
and arrangements to those skilled in the art 
without departing from the spirit of the inven 
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tion, and the invention intended to be covered : hereby is therefore not limited except as indi 
cated by the scope of the appended claims. 

I claim: . 
1. In a transmission system in which a group 

of adjacent conductors are-substantially parallel 
to each other, with at least one of said conductors 
being disposed intermediate other conductors of 
the group, the method which comprises transmit 
ting a high frequency current over each of a plu 
rality of Said conductors, causing the flow of said 
high frequency current at any instant to be in 
opposite directions in adjacent conductors of the 
group, and causing the instantaneous values of 
said high frequency current flowiig in said con 
ductors at any instant to differ in amplitude 
from an intermediate conductor of said group 
towards said other conductors of the group. 

2. In a transmission system in which a group 
of adjacent conductors parallel each other, said 
group comprising at least one centrally disposed 
conductor, the method which comprises transmit 
ting a high frequency current over each of a plu 
rality of said conductors, causing the flow of said 
high frequency current at any instant to be in 
opposite directions in adjacent conductors of the 
group, and causing the instantaneous values of 
said high frequency current flowing in said con 
ductors at any instant to differ in amplitudé 
from a centrally disposed conductor of said group 
towards the outer conductors of the group. 
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3. In a transmission system in, which a group 
of adjacent conductors parallel each other, said ... 
group comprising centrally disposed conductors, 
the method which comprises transmitting a high 
frequency signalling current over each of a plu 
rality of said conductors, causing the flow of said 
signalling current at any instant to be in the 
same direction in alternate ones of the conduc 
tors and in the opposite direction in the re 
mainder of the conductors, and causing the in 
stantaneous values of said signalling current 
flowing in said conductors at any instant to be 
progressively less in amplitude from the cen 
trally disposed conductors of said group towards 
the outer conductors of the group. . . . 

4. In a transmission system in which a high 
frequency channel transmits a signalling current. 
over each of a plurality of adjacent conductors 
substantially paralleling each other and form 
ing a group, said group comprising at least one 
centrally disposed conductor, the method which 
comprises maintaining the instantaneous direc 
tion of flow of said signalling current the same 
in alternate conductors and opposite to the di 

60 
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rection of flow of said current in the remainder 
of the conductors, and maintaining the relative 
Current Values of said signalling current in said 
group of conductors so as to be progressively less 
in magnitude in accordance with the radial dis 
tance of said conductors from a centrally dis 
posed conductor of Said group. 

5. In a transmission system in which a, plu 
rality of pairs of adjacent conductors parallel 
each other to form a group, said group compris 
ing at least one centrally disposed pair of con 
ductors, the method which comprises transmit 
ting a high frequency signalling current over 
each of a plurality of said conductors, causing 
the instantaneous signalling current in the two , 
conductors of each of said pairs to be equal in 
magnitude and opposite in direction and to be 
progressively less in magnitude in said pairs of 
conductors from a centrally disposed pair of said 
group towards an Outer pair thereof. 

6. A high frequency transmission system com 
prising a group of adjacent conductors Substan 
tially parallel to each other, at least one of said 
conductors being disposed intermediate other 
conductors of the group, means for transmitting 
a high frequency current over each of a plural 
ity of said conductors, means for causing the 
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flow of said high frequency current at any in 
stant to be in opposite directions in adjacent con 
ductors of the group, and means for causing the 
instantaneous values of said high frequency cur 
rent flowing in said conductors at any instant to 
differ in amplitude from an intermediate con 
ductor of Said group towards said other conduc 
tors of the group. 

7. A high frequency transmission system com 
prising a group of adjacent conductors substan 
tially parallel to each other, said group compris 
ing centrally disposed conductors, means for 
transmitting a high frequency signalling current . 
Over each of a plurality of said conductors, means 
for causing the flow of said signalling current at 
any instant to be in the same direction in alter 
nate ones of the conductors and in the opposite 
direction in the remainder of the conductors, and 
means for causing the instantaneous values of 
said signalling current flowing in said conductors 
at any instant to be progressively less in ampli 
tude from the centrally disposed conductors of 
Said group towards the outer conductors of the 
grOp. 

8. A high frequency transmission system com 
prising a group of adjacent conductors substan 
tially parallel to each other, said group compris 

55 ing at least one centrally disposed conductor, 
means for transmitting a high frequency signal 
ling current over each of a plurality of said con 
ductors, means for maintaining the instantane 
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OuS direction of flow of said signalling current the 
Same in alternate conductors of the group and 
Opposite to the direction of flow of said current 
in the remainder of the conductors of the group, 
and means for maintaining the relative current 
values of said signalling current in said group 
of conductors so as to be progressively less in 
magnitude in accordance with the radial distance 
of Said conductors from a centrally disposed con 
ductor of said group. 

O 

75 

9. A high frequency transmission system com 
prising a group of adjacent conductors substan 
tially parallel to each other, said group compris 
ing at least one centrally disposed conductor, 
means for transmitting a high frequency cur 
rent over each of a plurality of said conductors, 
means for maintaining the instantaneous direc 

2,150,451 
tion of flow of said current in opposite direc 
tions in each tWO adjacent ones of said conduc 
tors, and means for maintaining the relative 
Values of Said current in said group of conduc 
tors So as to be progressively less in magnitude 5 
in each two adjacent ones of the conductors 
from a centrally disposed one of the conductors 
of the group towards the outer ones of the con 
ductors. 

10. A high frequency transmission system com- 10 
prising a group of pairs of adjacent conductors 
Substantially parallel to each other, said group 
comprising at least one centrally disposed pair of 
conductors, means for transmitting a high fre 
quency signalling current over each of a plural- 15 
ity of said conductors, means for causing the in 
stantaneous signalling current in the two con 
ductors of each of said pairs to be equal in mag 
nitude and opposite in direction, and means for 
causing Said current to be progressively less in 20 
magnitude in said pairs of conductors from a 
Centrally disposed pair of the group towards an 
Outer pair of the group. 

1. A high frequency transmission system com 
prising a group of adjacent conductors substan- 25 
tially parallel to each other, certain of said con 
ductors comprising a central portion of the 
group, means for transmitting a high frequency 
signalling current over each of a plurality of said 
conductors in such manner that the instantane- 30 
Ous direction of flow of said signalling current is 
Opposite in adjacent conductors of the group, and 
means for maintaining the instantaneous value 
of Said signalling current in any of said conduc 
tors less than that of the value of said current is 
in any of the other of said conductors nearer 
the central portion of the group. 

12. A high frequency transmission system com 
prising a plurality of groups of adjacent con 
ductors substantially parallel to each other, each 40 
of Said groups comprising at least one centrally 
disposed conductor, said groups being disposed 
in adjacent planes respectively, means for trans 
mittinga high frequency current over said con 
ductors, means for causing the flow of said high 45 
frequency current at any instant to be in oppo 
Site directions in adjacent conductors of each of 
the groups and in opposite directions in adja 
cent conductors in different planes, and means 
for causing the instantaneous values of the high 
frequency current flowing in the conductors of 
each of Said groups at any instant to differ in 
amplitude from a centrally disposed conductor 
of the group towards the outer conductors of the 
group. r 

13. A high frequency transmission system com 
prising at least one centrally disposed conductor 
and Surrounding groups of conductors substan 
tially parallel to each other, means for transmit 
ting a high frequency current over said conduc- 60 
tors, means for causing the flow of said high fre 
quency current at any instant to be in opposite 
directions in conductors of adjacent groups, and 
means for causing the instantaneous values of 
said high frequency current flowing in said con- 65 
ductors at any instant to be progressively less in 
amplitude from a centrally disposed conductor 
towards the outer conductors of the respective 
grotips. , y 

14. A high frequency transmission system com-o. 
prising a group of adjacent conductors substan 
tially parallel to each other, said group compris 
ing at least one centrally disposed conductor, a 
Source of high frequency current, a... high fre 
quency coupling device connected to said source 75 
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of high frequency current, said coupling device 
having different portions thereof connected in 
circuit with different ones of said conductors, 
respectively, said portions being connected in 
such manner that the flow of said high frequency 
current at any instant is in opposite directions 

taneous values of said high frequency current 
flowing in said conductors any instant to be pro 
gressively less in amplitude from a centrally dis 
posed conductor of the group towards the outer 
conductors of the group. 

5 
instant are progressively less in amplitude from 

- a centrally disposed one of said conductors of the 
group towards the Outer conductors of the group. 

18. A high frequency transmission system com 
/prising a group of adjacent, conductors substan 

in adjacent conductors of the group, said por 
tions of the coupling device causing the instan 

15. A high frequency transmission System come 
prising a group of adjacent conductors substan 
tially parallel to each other, said group compris 
ing at least one centrally disposed conductor, a 
source of high frequency current, a transformer 
having a primary winding connected to said 
source of high frequency current and a secondary 
winding having different portions thereof con 
nected in circuit with different, ones of said con 
ductors, respectively, the instantaneous polarities 
of said portions of the secondary winding being 
such that the flow of said high frequency current 
at any instant is in opposite directions in adja 
cent conductors of the group, said portions of 
the secondary winding differing in ampere turns 
in such ratios as to cause the instantaneous val 
ues of said high frequency current flowing in said 
conductors at any instant to be progressively 
less in amplitude from a centrally disposed con 
ductor of the group towards the outer conduc 
tors of the group. 

16. A high frequency transmission system com 
prising a group of adjacent conductors substan 
tially parallel to each other, a source of high 
frequency current, at least one of said conduc 
tors being disposed intermediate other conduc 

mary winding connected to said source of high 
frequency current and a secondary winding hav 
ing the opposite ends thereof connected to differ 
ent ones of said conductors and an intermediate 
portion of the secondary winding connected to 
the remainder of said conductors in such man 
ner that the flow of said high frequency current 
at any instant is in opposite directions in adja 
cent conductors of the group and the instantane, 
ous values of said high frequency current flow 
ing in said conductors at any instant are pro 
gressively less in amplitude from an intermediate 
one of said conductors of the group towards other 
conductors of the group. 

- 17. A high frequency transmission system Com 
prising a group of adjacent conductors substan 
tially parallel to each other, said group compris 
ing at least one centrally disposed conductor, a 
source of high frequency current, a transformer 
having a primary winding connected to said 
Source of high frequency current and a secondary 
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winding having the opposite ends thereof con 
nected to different ones of said conductors and 
an intermediate portion of the secondary wind 
ing connected to the remainder of said conduc 
tors in such manner that the flow of said high 
frequency current at any instant is in opposite 
directions in adjacent conductors of the group 
and the instantaneous values of said high fre 
quency current flowing in said conductors at any 

tially parallel to each other, at least one of said 
conductors being disposed intermediate other 
conductors of the group, a source of, high fre 
quency current, a transformer having a primary 
winding connected to said source of high fre 
quency current and a secondary Winding having 
one end thereof connected to a centrally dis 
posed conductor of the group and the other end 
thereof connected to other conductors of the 
group, the remainder of said conductors being 
connected at intermediate points of said sec 
ondary Winding in such manner that the flow of 
said high frequency current at any instant is in 
opposite directions in adjacent conductors of the 
group and the instantaneous values of said high 
frequency current flowing in said conductors at 
any instant are progressively less in amplitude 
from an intermediate one of said conductors of 
the group towards other conductors of the group. 

19. A composite transmission System compris 
ing a group of adjacent conductors substantially 
parallel to each other, said group comprising at 
least one centrally disposed conductor, means 
connected to said conductors for transmitting a 
high frequency current over each of a plurality 
of said conductors, other means for simultane 
ously transmitting a low frequency current over 
certain of said conductors, receiving means con 
nected to said conductors responsive to said high 
frequency current, other means connected to said 
certain of the conductors for receiving said low 
frequency current, means associated with said 
high frequency transmitting means for causing 
the flow of said high frequency current at any 

tors of the group, a transformer having a pri- instant to be in Opposite directions in adja 
cent conductors of the group, and means for 
causing the instantaneous values of said high 
frequency current flowing in said conductors at 
any instant to be progressively less in amplitude 
from a centrally disposed conductor of said group 
towards the outer conductors of the group. 

20. A high frequency transmission system come 
prising a group of adjacent conductors Substan 

.. tially parallel to each other, Said group compris 
ing at least one centrally disposed conductor, 
transmitting means connected to said conductors 
for transmitting a high frequency current over 
each of a plurality of said conductors, receiving 
means connected to said conductors responsive 
to said high frequency current, means associated 
with said transmitting means for causing the 
flow of said high frequency current at any instant 
to be in opposite directions in adjacent conduc 
tors of the group, means for causing the instan 
taneous values of said high frequency current 
flowing in said conductors at any instant to be 
progressively less in amplitude from a centrally 
disposed conductor of said group towards the 
outer conductors of the group, and means dis 
posed intermediate said transmitting and receive 
ing means for readjusting the said relatively in 
stantaneous values of the high frequency cur 
rent flowing in the respective conductors. 
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