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To all whom it may concern: Beit known that I, QUINCY A. BRACKETT, 
a citizen of the United States, and a 
resident of Pittsburgh, in the county of Al 

5 legheny and State of Pennsylvania, have in 
vented a new and useful Improvement in 
Lightning-Arresters, rf which the follow 
ing is a specification. 

y invention relates to electrical protec 
10 tiye devices, and it has special reference to 

devices inserted in electrical circuits to pro 
tect the apparatus associated there with 
from high-frequency surges or impulses. 
More particularly, my invention relates to 

15 lightning arresters of the choke-coil type in 
which the inductive effects arising there 
from, when subjected to the flow of currents 
of normal or commercial frequencies are 
negligible, but, when subjected to the flow of 

20 high-frequency currents, such as obtain in 
lightning disturbances, are considerable and, 
consequently, effective in precluding the dis 
charge of such current to the electrical ap 
paratus connected in circuit. 

25 It is a common practice to insert ordinary 
choke coils comprising a relatively small 
number of turns, in circuit with line con 
ductors in order to protect the electrical ap 
paratus from the effects of high-frequency 

30 currents arising on the transmission line. 
Choke coils of this character reflect a por 
tion of the high-frequency currents back 
upon the line, permitting portions only of 
the disturbances to filter through to the elec 

35 trical apparatus. However, when severe 
disturbances occur on the transmission lines, 
a considerable quantity of these high-fre 
quency currents may be permitted to flow 
through choke coils of the ordinary type to . 

40 the electrical apparatus, In these instances, 
the strains arising from the admission of 
these “filtered” high-frequency currents 
may be sufficient to puncture the insulation 
employed in the electrical apparatus. 

45 Heretofore, the inductive effect resulting 
from such choke coils, which have no mag 
netizable core members, has been limited to 
relatively small values, because the lim 
pedance offered to the flow of currents o 

50 normal or commercial frequencies must be 
maintained low for obvious reasons. As a 
result of limiting the number of turns of 
these ordinary choke coils, they are fre 

quently ineffective in suppressing high-fre 
quency disturbances. 
One object of my invention is to provide 

a lightning arrester of the choke-coil type 
which will offer very little or negligible in 
pedance to the flow of currents of normal or 
commercial frequencies but which will offer 
high impedance to the flow of high-fre 
quency currents, such as obtain in lightning 
disturbances and the like. 

For a better understanding of the nature 
and scope of my invention, reference may be 

55 

60 

65 
had to the following description and the ac 
companying drawing in which Figure 1 is 
a diagrammatic view of a lightning arrester 
constructed in accordaice with my inven 
tion: Fig. 2 is a diagrammatic view of a 
modified form of the device shown in Fig. 1, 
and Figs. 3, 4 and 5 are diagrammatic views 
of modified forms of the devices shown in 
Figs. 1 and 2. 
Referring particularly to Fig. 1, a line 

conductor is connected in series relation 
ship with a divided circuit 2. The divided 
circuit 2 comprises a coil 3 and a coil 4 which 
are connected in parallel relationship with 
each other and oppositely wound so that op 
positely-directed fluxes are generated when 
currents flow simultaneously through the 
coils 3 and 4. The goils 3 and 4 are dis 
posed on opposite legs 5 and 6, respectively, 
of a common magnetizable core member 7 
which comprises a closed magnetic circuit. 
Each of the coils 3 and 4 comprises a rela 

tively large number of turns and, when en 
ergized alone, is of high inductance. How 
ever, the said coils are oppositely wound and 
so disposed on the core member 7 that the 
fluxes generated by currents of normal fre 
quencies flowing therethrough are oppositely 
directed. Again, the coils 3 and 4 are com 
posed of the same number of turns and, con 
sequently the value of the resultant mag 
netic flux flowing through the core member 
7, under normal conditions, is substantially 
zero. Therefore, the inductance offered to 
the flow of the line currents along the 
conductor 1 is negligible. However, when 

f high-frequency disturbances of short wave 
lengths tend to flow along the conductor. 1, 
the impedance offered by the coils 3 and 4 
is very great. Therefore, the disturbances 
are reflected back upon the line, and the 
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in circuit is 
is action inay 

imutual in e explained by in 
diction between cois 3 and 4, vs. 

. iyste!'eti 
the cote 

ii'cuzinstances, the 
he cois 3 and 4. 

agileti xes generated in 
the core r' do of leg at appreciable 

R. i.e. behind the in: g:letizing forces genei 
ited by cirrents of collinercial frequencies. 

c lag of the in other words, 
rember 7 - *: y : 3 - 358 ge. C 

inapprec 
... is 3 and 4, ow. 

cy cirrents tend to 
to: he hysteretic lag of 

the core inerber f is very appreciable, and 
the mutuai induction between the coils 3 and 
4 is inconsiderabic, in these instances, the 
self indictance of each of the coils 3 and 4 
asserts itself and offers a very high im 
pedance to the flow of high frequency cur 
Fenis over the conductor i. 

in Fig. 2, the coils 3 and 4 are inserted 
in circuit with conductors 8 and 9, espec 
tively, which comprise a power-tralismis 
sion circuit. For the purpose of iiii Stra 
tion, current, ay be considered as f: ging 

3, over, the conductor S in the directio; if an 
arrow 0 and similitaneously over ti:. . con 
ductor 9 in the direction of an arror, l. 
in this instance, current flows through he 
coiis 3 and 4 in opposite directions, and said 
cois list be so woilid and disposed on the 
core member that the fiuxes flowing there 
through may flow in the direction indi 
eated by the arrow. When currents of low 
f such as (btain in commercial cir 
Ellis, 
8 and 9, the value of the impedance offered 
y the coils 3 and , is substantially zero, 
S{ M Xes generated by the 

flow of currents thi'oigh said coils are neut 
Étalized. ii.owever, when high-frequency 
carrents flow over either one or both of the 
conductors 8 o’, 3, 
by the cois 3 and 3. 
the high-freitency cirrents are reflected 
Back upon the line and are precluded from 
fiowing through the electrical aparatus 
associated with the circuit. 
As the action of the device showi in Fig. 

2 is similar to the action of the devices shown 
in Fig. 3, fit!"their explanation in regard 
iheeto is deemed a niecessary. Of course, 
it will be understood that a high-frequenes 
disturbance inay occur on either one of the 
coinciuctor's 8 and 3 without simultaneously 
of curring upon the other conductor. Un 
der these circumstances, the in pedance 
offered by the high-inductance coils 3 or 
4 will aford anaple protection to the elec 
irica apparatus. n 

- r - rs--, -, -, - - - - : He choke coil shown in Fig. 3 comprises 

s 

is is 

4. 
r 
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a single winding 12, which embraces an iro. 

clarets of low fire 

core. i3. A tap i? is provided at the mid 
point of the coil 12 in order to connect one 
section of the line conductor 1 thereto, 
terminais 15 of the coil being connected to 
a common point 16 for coin hection to the 
(ther section of the conductor 1. Wher. 
line currents of nornai or columercial fre 
quencies flow over thie conductor 1, the in 
pedance offered by the choke coil is sub 
stantially zero, but, when such high-fre 
quency currents as obtain in lightning dis 
turbances, tend to flow over the line co 
dictor , the impedance offered by the chok: 
coil is considerable. It will 
the device of Fig. 3 is somewhat similar to: 

a Aku 

the structure.sihown in Fig. 1, with the ex 
ception of the core member i3 which, it: 
Fig. 3, does not provide a closed magnetic 
circuit. 

n: Fig. 4, have shown a modified form 
m 

of the device shown in Fig. 2. However, 
it have substituted for the magnetizable 
member 7 of Fig.2 a core member 17 which 
does not form a closed magnetic circuit. 
The coils 3 and 4 are wound and applied 
in a manner similar to that shown in Fig. 
2. Moreover, they are connected in series 
circuit with line conductors 8 and 9, re 
spectively, as shown. When line currents 
of normal or commercial frequencies fiew 
over the conductors 8 and 9, the resultai. 
flux flowing in the core member 17 is sub 
stantially zero and, therefore, under normali 
operating conditions the impedance offered 
by the choke coil is negligible. When high 
frequency currents fiew over the transmis 

member 17, as explained above. 
the coils 3 and d are wound upon the 

be seen that it is desirable to make the core 

ision line conductors 8 and 9, the impedance 
offered by the choke coil is very high be 
cause of the high hysteretic lag of the core 

In Fig. 
5. 
two oppositely-disposed legs 5 and 6 of 
magnetizable member 7, as explained in coi 
nection with Fig. 1. In this instance, how 
ever, the coils 3 and 4 are connected in 
series relationship with each other and also 
in Series with the line conductor 1. Under 
northal conditions, the fluxes generated by 
the low-frequency currents flowing through 
the coils 3 and 4 are oppositely directed and 
substantially neutralize each other... When 
high-frequency currents tend to flow ove: 
the line conductor 1, the impedance offered 
by the coils 3 and 4 is considerable because 
of the high hysteretic lag of the magnetiz 
able core hember 7. 
From the foregoing description, it will 

. 

member 7 of a material in which the mag 
netic induction ags appreciably behind the 
magnetizing force applied thereto. The 
hysteretic lag thus occasioned is useful in 
QSering high impedance to high-frequency 
currents flowing through the coils 3 and i. 

noted that, 3. 
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On the other hand, the period of this hyste 
retic lag is of small import when the cur 
rents flowing through E. coils 3 and 4 are 
of relatively low frequencies, such as are 
utilized in commercial power circuits. 
While I have shown and described sev 

eral embodiments of my, invention, it will 
be apparent to those skilled in the art that 
many modifications may be made without 
departing from the spirit and scope of the 
appended claims. 
I claim as my invention: 
1. A protective device comprising a mag 

netizable core member forming a closed mag. 
netic circuit of high hysteretic lag and hav 
ing a plurality of core legs, coils severally 

20 

25 

embracing the legs of said core member, 
Said coils being oppositely wound and con 
nected in parallel relationship with each 
other and in series relationship with a line 
conductor. 

2. A protective device comprising a mag 
netizable core member forming a closed mag 
netic circuit and being composed of material 
having a high hysteretic lag, coils embracing 
the several legs of said core member and 
being oppositely wound and connected in 
parallel relationship with each other and 
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in series relationship with a line conductor 
whereby the coils will magnetically neutral 
ize each other when low-frequency currents 
flow therethrough but which will act as 
independent reactive elements when high 
frequency currents flow therethrough. 

3. The combination with a line conductor 
subject, at times, to the flow of low-fre 
quency currents and, at other times, to the 
flow of high-frequency currents, of a fre 
quency-selective inductive device inserted 
therein, said device comprising a plurality 
of current-carrying conductors connected in 
parallel relation and means for closely mag 
netically coupling said conductors with low 
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frequency currents and for looselv magneti 
cally coupling said paths with high-fre 
ouency currents. . 

4. The combination with a line conductor 
subject, at times, to the flow of low-fre 
quency currents and, at other times, to the 
flow of high-frequency currents, of a 'fre 
quency-selective inductive device inserted 
therein, said device comprising a plurality 
of current-carrying conductors connected in 
parallel relation and each arranged to carry 
a portion of the line current, and a magnetic 
core member inductively interlinking said 
conductors, the dimensions and magnetic 
properties of said core member being such 
that it affords a relatively close coupling be 
tween said conductors at low frequency and 
a relatively loose coupling with high fre 
quency. 0 " A w 

B. The combination with a line conductor 
subject, at times, to the flow of low-fre 
quency currents and, at other times, to the 

flow of high-frequency currents, of a fre 
quency-selective inductive device inserted 
therein, said device comprising a plurality 
of current-carrying conductors connected in 
parallel relation and each arranged to carry 70 
a portion of the line current, and a magnetic 
core member inductively linking said con 
ductors, the algebraic slim of the magneto 
motive forces developed within said core 
member by said conductors being substan- 75 
tially Zero and the dimensions and magnetic 
properties of said core member being such 
that the hysteretic lag therein on high-fre 
quency currents renders the magnetic cou 
cling of said conductors less effective than 80 
with low-frequency currents. 

6. The combination with a line conductor 
subject, at times, to the flow of low-fre 
quency currents and, at other times, to the 
flow of high-frequency currents, of a fre 85. 
(quency-selective inductive device inserted . 
therein, said device comprising means for 
developing a plurality of magnetomotive 
forces from said line current in a common 
core member, the algebraic sum of said 90 
magnetomotive forces, as combined, being 
substantially Zero and the dimensions and 
magnetic properties of said core member be 
ing such that the coupling action thereof on 
the seats of magnetomotive force is looser 95 
on high-frequency currents than on low-fre 
quency currents. 7. The combination with two electric con 
ductors subject, at times, to the flow of low 
frequency currents, and, at times, to the flow 100 
of high-frequency currents, the relative di 
rections of current flow between said con 
ductors being the same with both conditions 
of frequency, of means for magnetically cou 
pling said conductors, the algebraic sum of 105 
the magnetomotive forces of said conductors, 
as combined, being substantially Zero and 
said coupling means affording a closer cou. 
ping with low-frequency currents than with 110 
high-frequency currents. 

8. The combination with two electric con 
dictors subject, at times, to the flow of low 
frequency currents, and, at times, to the flow 
of high-frequency currents, the relative di 
rections of current flow between said con- 15 
ductors being the same with both conditions 
of frequency, of a core member, and means 
for developing a magnetomotive force in 
said core member from the currents of each 
of said conductors, respectively, the alge- 10 
braic sum of .d magnetomotive forces as 
combined being substantially zero, and the 
dimensions and magnetic properties of said 
core member being such that an appreciably 
looser coupling is afforded with high-fre- 15 
quency currents than with low-frequency. 
currents. 9. The combination with two electric con 
ductors subject, at times, to the flow of low 
frequency currents, and, at times, to the flow 130 



frequency currents, the relative di 
3'ections of currets, fios between said con 
it: ctors being the same with both conditions 
{}f frequency, of cois inserted it each of 
said conductors, respectively, and embracing 
3 cominion core Rheinber, the algebraic sum 
of the laghetenoiive forces of said coils, 
as combined in said core member, being 
stibstantially Zero and the material of said 

95. 
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core member having a pronounced hysteretic 10 
lag, whereby said coils are more loosely cou 
pled with high-frequency currents than with 
low-frequency currents. 

In testimony whereof, I have hereunto 
subscribed my name this 23rd day of April 15 

QUINCY A. BRACKETT. 
(Jogies 3: $.3 is take: ay 38, obtaigail its 39 cents each, by addressing the “Commissioner of Faterits, 

SF.giggs, E. S.' 

  


