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My invention relates, generally, to electric 
shielding systems and it has particular relation 
to electric shielding systems used to prevent in 
terference or interaction between parallel power 
and communication lines. 

It frequently is necessary for power transmis 
sion and communication lines to closely parallel 
each other for stretches of considerable distance. 
As a result, the induction effect of the power 
line on the communication line, and conduction 
of stray currents, produce serious noise and in 
terference. This is especially true where the 
communication line is grounded and/or the neu 
tral of the power line is multi-grounded. 

I use the term “communication lines” to in 
clude telephone, telegraph, railway signal and 
other signal lines which are not primarily for 
transmitting power. Telephone or communica 
tion circuits may be metallic, i. e., complete metal 
wire circuits, or phantom circuits over the same 
wires, and my shielding system is especially ef 
fective when the communication circuits are 
ground return circuits, i. e., one metallic wire 
between sending and receiving ends and the cir 
cuit closed through the earth between these ends. 
Because the circuits in most of these communica 
tion lines are complex and delicately balanced, 
any external effect on them, such as induction 
from a power transmission line or conduction of 
power current therein, will upset the balance 
and produce noise and interference. 
The most serious interference arises when a 

polyphase power circuit with a grounded neu 
tral has an unbalanced load, causing current to 
flow in the grounded neutral of the power line, 
and when a single phase power line is used, one 
conductor of which is grounded. 
This interference problem has been a source of 

trouble in the past, and many solutions have 
been offered and practiced in efforts to solve it. 
By employing my present invention I have found 
that it is possible to reduce the interference due 
to these effects to a minimum. In cases where 
power transmission lines have been installed par 
allel to already existing telephone lines, I have 
been able, by employing my present invention, to 
keep the noise level on the telephone line to ap 
proximatly that at which it was before the in 
stallation of the power line. 
An important object of my invention, there 

fore, is to provide for reducing interference be 
tween an electric power line and a communica 
tion circuit or line. 
Another object of my invention is to provide 

for adjusting the connections between the 
grounded conductors of parallel power and com 
munication lines whereby interference there-> 
between can be reduced to a minimum. 
Another object of my invention is to provide 

means for reducing interference between an elec 

(Ci. 171—97) 

tric power line and a communication circuit or 
line which does not necessitate any changes or 
special provisions in the already existing com 
munication circuit or line constructions on sub 
sequent paralleling by an alternating current 
power transmission line. 
Another object of my invention is to provide 

means for reducing interference between an elec 
tric power line and a communication circuit or 
line which does not necessitate carrying a 
grounded shield wire with the communication 
circuit or line. 

Still another important object of my invention 
is to provide for reducing interference between 
power transmission and communication lines in 
such manner that there is no resultant liability 
of danger to service men working on either the 
communication or power lines. 
Other objects of my invention will, in part, be 

obvious and in part appear hereinafter. 
Accordingly, my invention is disclosed in the 

embodiments thereof shown in the accompany 
ing drawings, and it comprises the features of 
construction, combination of elements, and ar 
rangement of parts which will be exempli?ed in 
the constructions hereinafter set forth, and the 
scope of the application of which will be indicated 
in the appended claims. 
For a more complete understanding of the 

nature and scope of my invention, reference may 
be had to the following detailed description, taken 
in conjunction with the accompanying drawings, 
in which: 
Figure 1 illustrates, diagrammatically, my 

shielding system applied to parallel sections of 
a polyphase power transmission line and a com 
munication circuit; 
Figure 2 shows an adjustable impedance con 

trol which may be used in place of the one shown 
in Figure 1; 

Figure , 3 illustrates, diagrammatically, my 
shielding system applied to parallel sections of 
a single phase power transmission line and a 
communication circuit; 

Figures 4 and 5 illustrate, diagrammatically, 
two circuit modi?cations of my shielding system; 
and . 

Figures 6 and 7 illustrate, diagrammatically, 
still other applications of a shield or compen 
sating wire to parallel communication and power 
lines. 

Referring now to Figure 1, it will be observed 
that the reference character Hi designates, gen 
erally, a source of three-phase alternating cur 
rent. The phase windings H, i2 and I3 are 
star-connected with the neutral point at M. The 
terminals of the phase windings II, l2 and I3 
are each connected to the three conductors 15, 
it and H of a power transmission line, shown, 
generally, at l8. By way of example, the power 
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line 53 is shown carried overhead on poles with 
single cross arms. However, the conductors IE, 
it and ill may be transposed or otherwise ar 
ranged and may be carried on towers if so de 
sired. 
A section or" a telephone line, shown, generally, 

at 25 runs substantially parallel to the power 
line 58. For example, the power line i8 and the 
telephone line is may be on opposite sides of a 
highway. The telephone line 59 may be taken 
as illustrative of any communication line or cir 
cuit that might be encountered. 
The reference characters 28 designate two tele 

phone instruments that may be connected to one 
conductor of the telephone line l9 and grounded 
to complete the circuit. It will be understood, 
however, that the telephone instruments 2E} are 
illustrative of telegraph. instruments, signalling 
devices, and remote controls, such as relays. 
A neutral conductor fit is carried on the cross 

arms on which the power line is is carried, and 
is electrically connected to the neutral point M 
of the current source it]. It will be observed that 
the neutral conductor 2% may not only be 
grounded by the grounded neutral point it, but 
that it may also be multi-grounded at interme 
diate points along the line if desired. When the 
load on the power line 58 becomes unbalanced, 
current will flow through the neutral conductor 
2! in proportion to the degree of unbalance. 
With a View to reducing interference on the 

telephone line 39, caused by the effects of the 
current ?owing the neutral 2!, I provide a 
compensating wire The compensating wire 
22 is interconnected to the neutral 2i by the 
substantially vertical conductors 23 and the sub 
stantially horizontal conductors 2d. The power 
line is and the telephone line 59 will be inter 
connected at the ends of parallel sections and 
may also be interconnected at intermediate 
points. The number of interconnections will 
vary from one case to another as convenience 
or requirements dictate. 
The compensating wire 22 is preferably placed 

underground beneath the telephone line Hi. It 
may be either an insulated wire or a bare wire, 
and may or may not be grounded, as desired. 
By so disposing the compensating wire 22 it 

is unnecessary to go to the expense of support 
ing it with the telephone line 59. If the tele 
phone line has already been built, it will usually 
not be strong enough to support the additional 
weight of the compensating wire 22 and so would 
have to be rebuilt if it were to support it. 
There is another very important advantage to 

having the compensating wire 22 buried beneath 
the telephone line l9. It is seen that the com 
pensating wire 22 and the neutral wire 2! are in 
parallel, which gives rise to the possibility of a 
large current ?owing through the compensat 
ing wire 22 in case the power line it is greatly 
unbalanced or there is a phase to ground short. 
Usually the communication or telephone service 
men are not accustomed or expecting to en 
counter high voltages, as may be the case if a 
large current should be flowing through the com 
pensating wire 22. Also, even when no current 
is ?owing in it, the compensating wire 22, it 
carried with the telephone line, would consti 
tute a “true ground” for service men to encoun 
ter. Thus, whether current is or is not ?owing 
in the compensating wire 22, it carried on the 
same poles with the telephone line it would pre 
sent the possibility for service men to receive 

2,214,134. 
annoying shocks. Therefore, by having it buried 
and out of the way, this hazard is eliminated. 

I have found in developing my new shielding 
system that it is often desirable to include ad 
justable impedance between the neutral wire 2! 
and the compensating wire 22 and to have this 
impedance adjustably connected to the neutral 
point iii. Thus an inductor 25 is provided in 
one of the vertical conductors 23 with adjustable 
tap connection to the neutral point M, as shown. 
It will be understood that the inductor 25 may 
be near the current source ill or that it may be 
connected to it at the neutral point it at a dis 
tance of a few miles. By adjusting the tap con 
nection to the inductor the phase relationship 
and proportional division of the current between 
the neutral wire ill and the compensating wire 
22 can be adjusted so that the intereference 
effect due to conduction and induction is reduced 
to a minimum. 
In Figure 2 there is shown a series of capacitors 
which may be used instead of the inductor 
The capacitors 2&5 will be connected in the 

circuit correspondingly as‘ the inductor 25, Fig 

255 

ure 1, is connected, and they will also have'ad- i 
justable tap connection to the neutral point Ill. 
Cases also arise or exist in which it will be 
desirable to provide either capacitors, inductors 
or resistors, or the necessary combinations of 
these to b- 3' about the desired effect. For con 
venience, these control means will hereafter be 
termed “impedance”. 
The impedance control may be located at either 

end of the line or at some intermediate point. 
A test will ?rst be required to adjust the im 
pedance that interference is reduced to a 
minimum. After the impedance has once been 
adjusted it should be checked from time to time, 
to see that the best operation is being obtained. 
Referring now to Figure 3 there is shown gen 

erally, at a single phase power line comprising 
the conductor 3i and the neutral 32, which are 
connected, respectively, to the terminal of the 
phase winding 33 and the neutral point 35 of a 
source of three-phase alternating current, 
shown generally at 35. Running substantially 
parallel to the power line 353 is a communication 
circuit or line, shown generally at 36. A com 
pensating wire 31 is disposed underground be 
neath the communication line 35 and is inter 
connected to the neutral 32 by conductors 38 
and 3%}, similarly to the arrangement shown in 
Figure 1. It will be understood that the com 
pensating wire til‘ may be at or near the surface 
of the ground and does not necessarily have to 
be completely buried. The neutral wire is shown 
as being directly connected to the neutral point 
317i, but adjustable impedances may be utilized, 
as illustrated in connection with Figures 1 and 2. 

Referring now to Figure 4, there is shown a 
method of inductively interconnecting the neu 
trol conductor of power line, represented by 
conductor 2i’ corresponding to the neutral con" 
ductor ‘ii of Figure l, and a compensating or 
shield wire, represented by the conductor 22’, 
corresponding to the compensating wire 22 of 
Figure 1. As illustrated, the neutral conductor 
2 i ’ and the compensating wire ‘2?.’ are inductively 
interconnected through transformers 5t and 5%, 
consisting of primaries 56p and tip and second 
aries 55s and his. The transformers 5B and 55 
are essentially ampere-to-ampere transformers. 
An adjustable resistance 52 may be included be 
tween the terminals of the primary 5 ip if desired. 
In Figure 5 I have illustrated another method 
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2,214,134 
of inductively interconnecting a neutral conduc 
tor 2i’ and a compensating or shield wire 22'. 
The neutral conductor 2!’ and the compensating 
wire 22' are inductively interconnected through 
a transformer 55 consisting of a primary 55p 
and a secondary 558. As illustrated, the neutral 
conductor 2|’ may have adjustable tap connec 
tion to the primary 55p of the transformer 55. 
With a view of illustrating another embodiment 

of my invention, I have shown in Figure 6 an 
alternate method of interconnecting a compen 
sating wire and the neutral wire of a power line 
whereby shielding of a communication line may 
be secured. The system shown in Figure 6 is 
like that of Figure 3 except that the neutral 32 
and the compensating wire 3'! are interconnected 
at one place only by conductors 38 and 39 and 
the neutral 32 is multi-grounded as shown at 
Bil, Si, 62 and 63. The compensating wire 37 
may be grounded as shown at 64 and 65. The 
loads on the power line 30 may be represented 
by transformers, shown generally at 66, 67 and 
68, comprising primary windings 66p, 61p and 
68p, and secondary windings 66s, 67s, and 68s. 
The line loads, such as for example residences, 
may be connected across the secondaries 66s, 51s 
and 58s, as is well understood. In electric dis 
tribution lines such as 30 for power and/or light 
ing loads it is often the practice to connect 
static condensors or capacitors, shown generally 
at 69 and 10, at some one or several places in 
the distribution line in order to compensate in 
whole or in part or even to over compensate for 
the low power factor producing tendency due 
to certain types of line loads. 
With a view of illustrating still another em 

bodiment of my invention, reference may be had 
to Figure 7 of the drawings which for the most 
part correspond to Figure 3. However, the neu 
tral 32 and compensating wire 37 are intercon~ 
nected at only one place by conductors 38 and 
39; the compensating wire 3‘! is grounded as 
indicated at ‘H and 12; the neutral point 34 of 
the power source 31 is grounded as indicated at 
'13; and, a series impedance 14 is included in the 
neutral 32. The series impedance ‘l4 acts to 
further decrease the interference or interaction 
between the power line 30 and communication 
;circuit 36. In this embodiment of my invention, 
the interconnection between the neutral 32 and 
the compensating wire 31 by conductors 38 and 
39 may under certain circumstances be omitted. 

It will be understood that the neutral conduc 
tor of a‘power line does not have to be the closest 
to a paralleling communication circuit in the ap 
plication of my electric shield system. For there 
are cases in which a phase conductor of a power 
line is the closest to a paralleling communication 
circuit. 

Since certain further changes may be made in 
the foregoing construction, and di?erent embodi 
ments of the invention may be made without 
departing from the scope thereof, it is intended 
that all matter contained in the above descrip 
tion or shown in the accompanying drawings 
shall be interpreted as illustrative, and not in a 
limiting sense. 

I claim as my invention: 
1. Means for roducing interaction between an 

electric power line and a communication circuit 
in the vicinity thereof, comprising, in combina 
tion, a ?rst metallic conductor throughout its 
length adjacent the electric power line, a second 
metallic conductor throughout its length adja 
cent the communication circuit, and metallic 

3 
conductor means interconnecting said ?rst and 
second metallic conductors. _ 

2. Means for reducing interaction between an 
electric power line and a communication circuit 
in the vicinity thereof, comprising, in combina 
tion, a ?rst metallic conductor throughout its 
length adjacent the electric power line, a second 
metallic conductor throughout its length adja 
cent the communication circuit, and metallic 
conductors interconnecting the ends of said ?rst 
and second conductors. 

3. Means for reducing interaction between an 
electric power line and a communication circuit 
in the vicinity thereof, comprising, in combina 
tion, a ?rst metallic conductor throughout its 
length adjacent the electric power line, a second 
metallic conductor throughout its length adja 
cent the communication circuit, and metallic 
conductors interconnecting said ?rst and second 
conductors at spaced positions therealong. 

4. Means for reducing interaction between an 
electric power line carried overhead on poles or 
towers and a communication circuit parallel 
thereto and also carried overhead on poles, com 
prising, in combination, ?rst metallic conducting 
means throughout its length paralleling said 
power line and adjacent thereto, second metallic 
conducting means throughout its length parallel 
ing said communication circuit and disposed 
underground therealong, and conductor means 
for interconnecting said ?rst and second metallic 
conducting means. 

5. Means for reducing interaction between an 
electric power line energized with alternating 
current and carried overhead on poles or towers 
and a communication circuit parallel thereto and 
also carried overhead on poles, comprising, in 
combination, a ?rst metallic conductor through 
out its length paralleling the power line and 
carried on its poles or towers, a second metallic 
conductor throughout its length paralleling the 
communication circuit and disposed underground 
therealong, and conductor means interconnecting 
said ?rst and second metallic conductors. 

6. Means for reducing interaction between a 
polyphase alternating current power line having 
a neutral connection and carried overhead on 
poles or towers and a communication circuit 
parallel thereto and also carried overhead on 
poles, comprising, in combination, a ?rst metallic 
conductor connected to said neutral connection 
and throughout its length paralleling the power 
line and carried on its poles or towers, a second 
metallic conductor throughout its length paral 
leling the communication circuit and disposed 
underground therealong, and conductor means 
interconnecting said ?rst and second metallic 
conductors. 

'7. Means for reducing interaction between a 
polyphase alternating current power line having 
a grounded neutral connection and carried oven 
head on poles or towers and a communication 
circuit parallel thereto and also carried over 
head on poles, comprising, in combination, a ?rst 
metallic conductor connected to said grounded 
neutral connection and throughout its length 
paralleling the power line and carried on its poles 
or towers, a second metallic conductor through 
out its length paralleling the communication cir 
cuit and disposed underground therealong, and 
conductor means interconnecting said ?rst and 
second metallic conductors. 

8. Means for reducing interaction between a 
polyphase alternating current power line having 
a neutral connection and carried overhead on 
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4 
poles or towers and a communication circuit 
parallel thereto and also carried overhead on 
poles, comprising, in combination, a first metallic 
conductor throughout its length paralleling the 
power line and carried. on its poles or towers, a 
second metallic conductor throughout its length 
paralleling the communication circuit and dis 
posed underground therealong, impedance means 
interconnecting said ?rst and second metallic 
conductors, and means connecting said imped 
ance means and said neutral connection. 

9. Means for reducing interaction between a 
polyphase alternating current power line having 
a neutral connection ‘and carried overhead on 
poles or towers and a communication circuit 
parallel thereto and also carried overhead on 
poles, comprising, in combination, a first metallic 
conductor throughout its length paralleling the 
power line and carried on its poles or towers, a 
second metallic conductor throughout its length 
paralleling the communication circuit and dis 
posed underground therealong, circuit means in 
cluding inductor means interconnecting said f1- st 

second metallic conductors, and circuit 
means variably connecting said inductor means 
and said neutral connection. 

10. Means for reducing interaction between a 
polyphase alternating current power line having 
a. neutral connection and carried overhead on 
poles or towers, and a communication circuit 
parallel thereto and also carried overhead on 
poles, comprising, in combination, a ?rst metallic 
conductor throughout its length paralleling the 
power line and carried on its poles or towers, a 
second metallic conductor throughout its length 
paralleling the communication circuit and dis 
posed underground therealong, circuit means in 
cluding capacitor means interconnecting said ?rst 
and second metallic conductors, and circuit 
means variably connecting said capacitor means 
and said neutral connection. 

11. Method of reducing interaction between 
alternating current power and communication 
lines in the Vicinity of each other, which com 
prises metallically interconnecting metallic con 
ductors individually paralleling the lines through 
out their lengths. ' 

12. Method of reducing interaction between 
overhead alternating current power and com 
munication lines in the vicinity of each other, 
which comprises positioning a ?rst metallic con 
ductor throughout its length along the power line 
and overhead, positioning a second metallic con 
ductor throughout its length along the com 
munication line and underground, and metal 
lically interconnecting said ?rst and second me 
tallic conductors. 

13. Method of reducing interaction between a 
polyphase alternating current power line having 
a neutral connection and a communication cir 
cuit in the vicinity thereof, the power line and 
communication circuit each having metallic con 
ductors individual thereto in the vicinity thereof, 
which comprises interconnecting the metallic 
conductors through impedance means, connect~ 
ing the impedance means to said neutral connec 
tion, and varying the connection to said imped 
ance means until the interference is reduced to a 
minimum. 

14. Method of reducing interaction between a 
polyphase alternating current power line having 
a neutral connection and a communication cir 

2,214,134 
cuit in the vicinity thereof, which comprises posi 
tioning a ?rst metallic conductor along the power 
line and overhead, positioning a second metallic 
conductor along the communication line and 
underground, interconnecting the ?rst and sec 
ond metallic conductors through impedance 
means connecting the impedance means to said 
neutral connection, and varying the connection 
to said impedance means until the interference 
is reduced to a minimum. 

15. Means for reducing interaction between an 
electric power line and a communication circuit 
in the Vicinity thereof, comprising, in combina 
tion, a metallic conductor of the power line, a 
metallic conductor paralleling said communica 
tion circuit, and metallic conductor means for 
interconnecting said metallic conductor of the 
power line and said metallic conductor paralleling 
the communication circuit. 

16. Means for reducing interaction between 
an electric power line carried overhead on poles 
or towers and a communication circuit parallel 
thereto and also carried overhead on poles, com 
prising, in combination, a metallic conductor of 
the power line, a metallic conductor paralleling 
the communication circuit, and metallic con 
ductors interconnecting said metallic con-ductor 
of the power line and said metallic conductor 
paralleling the communication circuit at spaced 
positions therealong. 

17. Method of reducing effective coupling be 
tween overhead alternating current power and 
communication lines in the vicinity of each other, 
which comprises positioning a metallic conductor 
along the communication line and tuiderground, 
and inductively interconnecting said metallic 
conductor with the neutral conductor of said al 
ternating current power line. 

18. Means for reducing interaction between 
parallel sections of an electric power line with a 
source of electric current therefor and a com 
munication circuit in the vicinity of said power 
line comprising, in combination, a neutral con 
ductor for said power line, a compensating wire 
throughout its length placed and ‘grounded under - 
said communication circuit, metallic conductor 
means interconnecting said neutral conductor 
and said compensating wire, and impedance 
means connected in series in said neutral con 
ductor. - 

19. Means for reducing interaction betwee 
parallel sections of an electric power line with a 
source of electric current therefor and a com 
munication circuit in the vicinity thereof com 
prising, in combination, a neutral conductor for 
said power line grounded at intervals therealong, 
and a compensating wire throughout its length 
placed and grounded under said communication 
circuit. 

20. Method of reducing interaction between an '3 
alternating current power circuit energized from 
a source one terminal of which is grounded and 
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a communication circuit in the vicinity of the ‘ 
power circuit, there being metallic conductors 
individual to and in the vicinity of said circuits, 
which comprises interconnecting the metallic 
conductors through impedance means, connect 
ing the impedance means to the grounded ter 
minal of the source, and varying the connection 
to said impedance means until the interaction 
between the circuits is reduced to a minimum. 
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