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To all whom it may gagicern 
Be it known that, , AIE: 

NYSHOFF, a subject of the C 
and a resident of Swissvale, it the county of 
Allegheny and State of Pennsylvania, have 
invenied a new and usefusi i:3. inap's vinent 
Lightning- laich the following 

My investion. 

are exposed by "easoi ( 
by lightning discharges, 
disturbances that are accoin: 
flow of high-frequency cirrents, 
My invention relates particulari 

ning arresters which are very eitect 
operation and which require no ground con 
nections or connections oetween transiris 
sion conductor's in order Ée dissipate rapidly 
the energy" of the disturbaric: 

it is well known that, vi her a choke coil 
is inserted in a circuit, he disturbing waves 
traveling along the iine are reflect 
upon the line by the ghoke coi 
tecting the electricai appal'Siris connected ig 
the line. However, a chake coii is not, 
ways effective in case of disturiancés of 
very high frequency aid of tery 
age because the entii'e self 

high sci 
induction of the 

choke coil cannot coile into idy, 
instance, it is very likely this 
ance will discharge 
and pass uninterrupted iy 
machinely whici it was in 
choke coil shotild protect, 

coil 
to the electical 
eil died that the 

s 

Another well known protective device cori 
sists of a concentrated capacity or coil dense." 
which is connected in proximit. 
front of, the apparatus to be protected and 
between the transmission coinductor's 33 be 
tween a cond acto) and ground. By areaas 
of this arrangement, the Raajor portion of 
the disturbing wave is reflected 
the line by the condenser, sh 
ting a smail portion oriy (, it 
wave to pass through the electricai appa 
rattis. 

s' 3. 

devices, the disturbing wave is repeatedly 
reflected back tip on the tra Salission line, 

-i. 

a; cf Russia. 

its fiovi 
iio Weyer, 

- - - -- - is is to, and iii. 

a tested Jaa. 9, 19t', 
sts - 
a. 

aajor portion of each disturbing 
Bernittently reflected back upon 

?'ough the electrical apparatus, and 
tly, repeatedly imposes abnormal 
erel: pgn Intil the energy of the 

Ve is cGripletely dissipated. 
the Continual reflection of the 

, Yeve hack upon the line, it has 
Rosed it; einpioy a concentrated in. 

ince, Sici 
lel relation therewith, the 

g contected in series with 
2 goaldictors. Becaisc of the 

the normal payyet current, i 

the ch of Fei's very iittie impesiance to 
i e transmission conductor. Wheil a high-frequency disturb 

airce Occi's tip on the ine, the choke caii 
forces the disturbance to flow through the 
resistor, hereby converting a large portion 

ty's 

of its energy into heat. hasinuch as only 
3. iQ Etic-E of the energy of the disturbance 
is 2051 veried into heat by the resistor and 

the portion of the disturbing Wave is 
i8C&ed 26k poil the line, while still 32 

other portion is permitted to iow through 
i. the Eppas'at 38, it will be readily understood 
that he above &l'i'angement does not insure 
3. Sik protection of the electrical appa 

it powerful disturbances. 
avoid the aforesaid defects 
g ai'resters described, it has 

concentrated self indic 
iéd c822-city, and an oil:::ic 

jacent points of 
dicio;', a this coani) 
e: alerient, and the res 

ultiple-and insertec. in 
- ille conductor. One terminai 
acity eleinent, is connected to £he 
in coid leio. iii) ediately a ja 

tive eierleint, and the resis 
terminai is connected to 

gienent refiects the disturting 
wave 3 c. upon the line with its holinai 
sign, and the capacity element reflects he 
disturing Wave back upon the line with a 
reversed sign. These two individually re 

substantially neutralize each is , facies: valves 

Sinail portion of the disturbance 

8, ciloke coil, and a resistor 

Sinissioi line conductor. he 
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portion of the disturbing wave to pass 
through the resistor where its energy is dis 
sipated as heat. It will be seen that this 
protective device has a drawback resulting 
from the necessity of making an electrical 
connection between transmission line con 
ductors. In high-voltage installations, this 
is particularly undesirable because of the 
difficulty in properly insulating the line con 
ductors from each other. 

. One object of my invention is to provide a 
protective device for protecting electrical 
circuits and the apparatus associated there 
with against strains occasioned by the flow 
of high-frequency currents. Also, by means 
of my invention, protection may be afforded 
against currents of extremely wide ranges. 

o of frequency. P 
A further object of my invention is to pro 

vide a lightning arrester which does not re 
quire periodical inspections and renewals, 
and which may be easily inserted in the elec 
trical circuit without any additional sup 
porting structure, and the usual and unre 
liable ground connections. 
To understand the nature of my inven 

tion, reference may be had to the following 
description and the accompanying drawing 
which is a diagrammatic view showing a 
transmission line conductor provided with 
devices constructed in accordance with my 
invention. t d 

With a transmission line conductor 1, I 
have shown a plurality of series trans 
former's 2, 3 and it, or the equivalent there 
of, the primary windings of which are con 
nected in series relationship. The secondary 
windings 5, 6 and of said transformers 
are connected in local circuits each of which 
comprises a capacity element, a resistor and 
Spark gap members. 
To illustrate more particularly the com 

position of the local circuits associated with 
the secondary windings of the transformers, 
I will describe a local circuit 8 which com. 
prises the Secondary winding 5 of the trans 
former 2. The primary winding 9 of the 
transformer 2 is inductively related to the 
Secondary winding 5 in any suitable man 
ner, but preferably through the intermedi 
ary of an air core. It will be understood, 
however, that an iron core provided with a 
suitable air gap may be used. It is impor 
tant that the primary winding 9 shall offer 
very little impedance to the flow of normal 
power currents of substantially low fre 
quencies. However, when disturbing, high 
frequency and high-power currents traverse 
the primary winding 9, it is important that 
the secondary winding 5 shall be very closely 
inductively linked there with in order that 
the energy of the disturbance may be quickly 
and expeditiously transferred from the line 
conductor 1 to the local or secondary cir 

device may be varied and so related as to 

2,212,129 

cuit 8. A condenser 10 of the desired ca 
pacity is connected in multiple with the sec 
ondary winding 5 and also with a subsidiary 
discharge circuit, 10 comprising resistors 11 
and adjustable spark gap members 12. The 
resistors 11 will usually be ohmic, but it will 
be understood that any device in which 
energy is dissipated or converted into an 
other form of energy may be used. The 
spark gap members 12 are adjustable so 
that the proper spark gap for certain elec 
trical conditions may be readily obtained. 
It is apparent that the electrical constants 
of the elements comprising my protective 

70 

75 

U 80 dissipate most effectively the energy of dis 
turbances having quantities of energy and 
frequencies within fixed limited ranges. 
When a high-frequency disturbance trav 

erses the conductor 1 and, consequently, 
the primary windings of the series trans 
formers 2, 3 and 4, it is absorbed by the par 
ticular secondary circuit, or circuits which 
select it. To illustrate: the secondary cir 
cuit 8 is so constituted as to dissipate most 
effectively a disturbance of a certain amount, 
of energy and of a certain frequency. The 
condenser 10 instaintaneously absorbs the 
energy of this disturbance and subsequently 
discharges it through the discharge circuit 95 
10. By reason of the combination of the 
condenser 10, the resistors 11 and the spark 
gap members 12, the discharge circuit i0 
may have a natural period of vibration 
which will greatly exceed that of the dis- 90 
turbance, the energy of which it is designed 
to dissipate. As the condenser discharges in 
the discharge circuit, 10", the energy of the 
disturbance upon the conductor 1 is trans 
ferred into heat by means of the resistors ii. 105 
and the spark gap formed by the spaced 
members 12. 
By connecting the condenser 10 in shunt 

to the secondary winding 5 of the trans 
former 2, the transmission line conductor 
is instantaneously relieved of the high-fre 
quency disturbance, inasmuch as the con 
denser absorbs the charge by reason of the 

35 

9. 

close inductive interlinkage between the pri 
mary winding 9 and the secondary winding i15 
5, when subjected to high-frequency impulses. 
When the quantity of electricity absorbed. 
by the condenser 10 raises the potential of 
the condenser and subjects the spark-gap 12 
to a sufficiently high voltage to effect a dis- 20 
charge, the auxiliary discharge circuit 10 
will oscillate at a frequency in excess of the 
original disturbance because of the low in 
ductance of said auxiliary circuit, it will 
be apparent that the electrical constants of 125 
the condenser 10, the resistors II, the spark 
gap comprising the members 12 and the asso 
ciated transformer windings and the like are 
so chosen as to permit, first, the condenser 
to instantaneously absorb the energy of the 130 
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ins:Yission. 
Yait, the 

be connected in circuit with a 
toi and a secondary winding irre 

e; cy" ga: 
y tie cord 

i - - - siegC::331, 
28 ps: city element associated with the dai'i Yinding for substantially instan 

ab33rbing : 
that a bredetermined degr in 3, preceitei'illneC egree 
d a circuit, connected in shunt 

i. 

- . 

y element. 
i: )Totective device, the combination 
line conductor, a secondary circuit 

tively related thereio, and means irre- 30 
ye to normal operating conditions for 

ferring distiarbing energy of abnormal 
impressed on the line conductor 
lary circuit, of rea:S embodied 
lary circuit for institaneously 85 

jig; i.e. eine it said distijri)ances. 
sea is So’ Sii is i{ily dissipating slab 

; all Cl 

5 
is . . . ." eiae:gy. 

sorbed energy as leat. 
device, the combinatio'. 

a. iiic coinci : Secoil diary circuit 90 
retic, aid jeans irre 
3ratin & co;;ditions for 
&nergy of abnormal 

sedi Gin the is conductor 
of nea as comprising 95 

Sicisive i{} 13:33. transferring di 
- i. Ricies inap!"( 

sc: ; pia' - to is Secon Ciary ci: s e. 
it; vii. 3 in eier87-coilSunni evice associated with 
it that the Se: airy grout. For effecting discharges 
vious (1 tie disturi eine, gy through said en 

pe of the ergy-coilsiliiling with frequencies ex 
the ency of the disturb- 10 

igy, 
a series {us or in electri 
inding cai systein, the c{ tion with a line con 

and ne:ns associated there with for 
jaileo isly absorbing only the energy 05 
inal high frequency disturbances, of 

is associated with said first 
Sec. entiy dissipating the Said 

- --- . . . . . protective 

races of 
ea of paratus for an electri- 110 5 ();3 S{{2i- . - 

ity. . A . 3 CA. S. ii syster, i.e. coniination with a line con 
qien . . '- means associated there with for 
stripe ly absorbing only the energy 

, 8, S85:33 ency distriances, of 
s anction (Viti said ab- 15 
9i i.e3 :iii. () 

fire 3 set' 
initiai 

liaiting cir 
di oil vibra 

20 
ior an electri 

a line con 

the energy 
icy distirbances, of 125 

5. iiig -gonsum 
eais and a speak gap connected to Said 

ele gy-absorbing negas for discharging said 
r aisorbed energy and in conjunction. With said 

s --- 3;SC33: giness constigating an oscillating 130 

      

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

    

  

  

    

  

  

    

  

    

  

  



5 

O 

r -1. ... . (fl. l?. 

circuit or dissipating said absorbed en 
at a frequency differing fron the in 
frequency of said disturbances. 

9. In protective apparatus for an electri 
cal system, the combination with a line con 
ductor, and means loosely col: pled theravith 
and irresponsive to no;'inai ire conditions 
for instantaneously absorbing only the en 
ergy of abnormal disturbaces, 3 leans 
connected in multiple with said first neasas 
for dissipating the energy absorbed by said 

15 

20 

2 5 

3. 

50 

time constants of said oscillating circtiii. 

first means. 
10. In protective apparatus for an elec 

trical system, the combination with a line 
conductor, and means loosely coupled there 
with and irresponsive to normal iing condi 
tions for instantaneously absorbing oily the 
energy of abnormal disiliribances, of leans, 
which in conjunction with said absorbing 
ineans constitutes an osciliating circuit hay 
ing a natural period of vibratio differing 
from the frequency of the initial disturi 
aice, connected in multiple to said first 
means for dissipating the energy absorbed 
thereby at a frequency deterinined by tie 

ii. in protective apparats for a ciec 
trical system, the cembination with a life 
conductor, and means, normaily loosely 
coupled there with aid irresponsi. 
inal frequencies but, adapted to be gih.g: 
tially closely coupied herewitt: inder re 
determined excessive frequencies, for 528 as 
terring only the energy of 2:38ssive fre 
quencies to a seconday circuit, of a con 
denser associated therewith ic absorbing 
the transferred energy and instantly reliev 
ing the line conductor of abnormal fre 
quencies, and means associated with said 
coindenser for dissipating said abso tied en 

12. In protective apparatus for 33 e 
Érical system, the combinatio}} with a 
conductor, a secondary circuit, a 2d 34 
for i'ansferring only disturbing ener 
an abnormal frequency to said Secondar. 
circuit, of means for effecting alternating 
discharges of a different, frequency than 
that of the initial disturbing energy and 
dissipating the energy transferred and dis 
charged. 

13. In protective apparatus for an elec 
trical system, the combination with a line 
conductor, a secondary circuit, aid reas for 
transferring only distribing ene: sry of 3. 
abiaornia: frequestcy to said secondary ci'- 

a os?iliating cir cuit, of means embodyi 
-- a-- i. 2a3i:;at peri 

... . SE: 

of excessive strains and subsequently 

14. In a protective device, the combina 
tion, with a line conductor : 38sformer 
connected thereto aid ia's Aijiairy and 
Secondary windings that are inductively 
related only at abnormal frequencies, cf. 8. 
condenser connected in multiple to said sec 
findary winding for absorbing ille energy 
of abnorinal frequencies transferred to the 
secondary winding and a subsidiary circuit 
Colipil Sing energy-consulining Riheans co 
nected in latitiple to said condesser for dis 
sipating the energy absorbed thereby. 

i5. In a protective device, the combina 
tion with a line conductor and a £i'ansformer 
connected thereto and having primary and Sec{}idary windings that pie inductively 
Teisted only when abnormal frequency dis 
turbances traverse said priraaxy winding, 
3f a subsidiary tuned circtiii, connected in 
intuitiple to said secondary winding aid coin 
prising a condenser, a resistor and a spark 
gap device. 

13. The method of protecting an electrical 
system from abnormal frequency disturb 
ances which consists in absorbing the energy 
of said abnormal disturbances and subse 
quently dissipating said absorbed energy. 
1. The method of protecting an eiectrical 

syster, from abnormal frequency disturb 
aces which consists i; iiistantly absorbing 
the energy of said abnai'naal disturbances 
whereby the systela is is aiiaediately relieved 

Sy dissi 
pating she absorbed energy as heat. 

i8. The method of protecting an electrical 
system from abnormal frequency disturb 
ances which consists in transferring to en 
ergy-absorbing means only the energy of 
the abnormal disturbances and subsequently 
discharging said ab£orked energy in oscil 
isitions through energy-coast rig reais. 

39. The method of protecting ai electricai 
sy %&n it'Ois giency distirb abiaoghai freq 
ances which consists in instarriageously the 
scrbing only the energy of said absorial 
disturbances and Subsequently dissipating 
said absorbed eae:gy by pi'oducing oscilia 
tions of a frequency differing from the fire 
quency of the initial disturbance. 26. The method of protecting an electrical 
system from abnormal frequency disturb 
ances which consists in storing the energy 
of said abnormal disturbances in a condenser 
and subsequently discharging Said condense: 
through assistance and a spark gap device, 4. 
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testimony whereoi, have inereuil 
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