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Myinvention relatesto lightning arresters, especialytolightningarrestersyhicharein 
terposed in an electrical Circuit to permit 
the excess electrolnotive force tO establish 

5 a low-resistance path to ground. 
It is among the Object8 Of this invention 

toprovide a protectivedevigewhichsha!be 
of simple,Compact and durable COnStruction, 
inexpensive to manufacture and readily 
adapted to be connected in electrical trans 
mission Circuits and the like. 
In electrical protective circuits embodying 

a choke-coil,any serious danger of ruptur 
ingtheinsulation ofthe apparatus connected 
in such circuits due to abnormal Surges,Such 
as are caused bylightning,may be eliminat 
ed by interposing a discharge appa'atus be 
tween such eq ang ground to,relieve the surgepotentialbyefectinga dischargethere 
8CrOSS? - 

In accordance with my present invention, 
I provide a plurality of condenser and spark 
gaps wheh.areshunt-connected aeross.the Choke-coil of a line circuit having a terminal 
lead connected to ground,In the event that 
a surge builds up the voltage across the_coil, 
such voltageis applied through the condens 
ers to the gapsin multiple,Causing the lat 
ter to break down,which relieves the surge through the gapsinseries to ground., 
In the accompanying drawing constitut 

ing a part_hereof,in.which like reference 
characters designate like parts, - 
Figure1 is a cross-sectional view of a dis 

charge device embodying the principles of 
this invention,and Fig.2is a diagrammatic view showing the 
relation ofthe elements constituting Such ap 
paratus and their connections to the circuit 
to be protected. ? Referngto Fig 2.aninductange col.or 
choke-coil1,connected in series with a line 
2.is provided with ashuntconnecton 3and 4havinga plurality o?seriesgaps ?in mul 
tiple connected thropgh a series.resist?nce 6 to ground and having a plurality of con 
denserelements 7interposed therebetween. My preferred.construction,asilustrated 
in Fig1,embodies,in a single compact de 
vice,a cylindrical porcelaintube10,a choke 
coil 1 comprising a plurality of helicaly 
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WOund turns of wire 8u'OInding said tube 
*1*eve12d*sedtherein?an insi? *,*ing 8.of ibrous mat??i? 
Wilinthenettlsleevo 12,aeoforoi? *dyithin aninsulatingsleeve14aü 
*y di?*ed within theimshing8? 
?Huthlity Q?electrodes15and16 CQInprising 
fat rings disposed in $Baced relation,as 
*Own2?nd a plurality of insulatingspacing 
* 17.interD98ed Detween adjaóná rings to proyide spark gap818. Cont?ct rings 19 
*d*0?relogated it the respective en?sóf 
* stackedelectrodesto secüre them? DO *,V?hin.the insulating housingand to BroViqe terminal connections to onó en? óf *911byaterminallead21,whiehiselee? tricaly90nnectedto thesleeve12,nd toie 
grQund y a terminal lead 22. The otier 
end of the choke coi11 is Connected,by a 
sutable lead 28,to the central conduètor 
roq.13 The device is connectedin?eime 
a8?lustratedin Fig.2 Conparingtheelementsofmydevicewith 
*e diagram of Fig 2,the elecfrodes15anä **eeq?ylentto the elegtrodes5?orming *e *ps18therebetyeen?Capagitybetwee? 
the electrode rings15and16With respect to 
the Conducting cylinder12and the condmot *gsentralrod13_respectively,isequivalent 
to the eondensers7. 

My.deviee.is a construction adapted for 
*mbodinent n arresters of the low-eqnivá !ent type.anda very lowimpulseratió may 
be posible with this arrangement. Under 
normal Oper*ng conditions al of thegaps 
are Conneeted in series betweenthe line?afd ground,'equiring a relatively large break 
down voltage In case of an electical dis 
turbance on the line,practicaly the entire 
sqrge VQltage piles up betweenthe terminals 
Qf the.choke gol,caüsing thegaps to break *Ownin mutiple ata relativeylowyoltage, the Surge disgharging through the brokèn 
down gaps to ground, 

It wll be9bvious from the above descrip 
tion of my invention that a protective de 
vige constructedin accordancefherewith pro Viqes a sinple means of protecting the in 
Sulation Ofelectrical apparatus connectedin 
the circuit. My deviceis of a durable com 
pact structure which protects it from dam 
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hge sustained in other more eomplicated ap 
paratus heretofore enployed. 
Although I have shown a.specifie ehbodi 

nent of ny invention,it will be obvious,to 
those skiled in the art that various modifi 
eations nay be.nade in the details of con 
struction. Forinstance,materials employed 
for the insulating base,spacer tube,eleC 
trodes and conductor members may be of 
any suitable composition having the gharac 
teristies to function in accordance with the 
requirements of the principles herein set 
forth,Thegeneral design n}aybe altered to 
adaptit forüse to some partigular operating 
conditions. This and other changes may be 
nade in the details of construction without 
departing from the principles herein Set 
forth. 

I claim as my invention: 
1. In a protective device,the Combination 

with a choke coil,ofa plurality of electrodes 
constituting Serially connectedgap devices,a 
connection between one terminal electrode 
and one end of the choke coil,a ground con 
nectionforthe otherterminalelectrode,aCon 
nectionincluding a series Condenser between 
said terminal of the choke Coil and another 
electrode of the series,and a connection in 
cluding a series Condenser between the other 
terminal ofthe choke coil and an intermedi 
ate electrode. 

2. In a protective device,the combination 
with a choke coil,of a plurality ofelectrodes 
constitutingserialy connectedgap devices,a 
connection between one terminal electrode 
and one end of the choke coil,aground Con 
nection for the other terminal electrode,a 
plurality of connections,each including a 
seriescondenser,betweensaidterminal ofthe 
choke coil and alternate electrodes of the 
series,anda plurality of Connections,eachin 
cluding a Series Condenser,betweenthe other 
terminal of the choke Coil and intermediate 
electrodes of the series. 

3. In a protective device for an electric 
line,the combination with reactance means 
connected in series with Said line, of a plu 
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rality of electrodes constituting * plurality 
ofgap devices connected in Darallel to Said 
1ine,means connected to oneterminalof Said 
renetance neans for normaly applying the 
1ine voltage to the gap devices in Series,and 
neans ineluding a connection with another 
terminal of Said reactance means for apply 
ing the surge voltage developed in Said_re 
actance neansto Saidgap devices in parallel, 

4. In a protective device,the gombination 
with a tubularinsulating base,of a plurality 
of helicalturns ofinsulated conductor mate 
rial wound thereon,a metal sleeve disposed 
within said base,aninsulatingtube disposed 
withinsaid sleeve,aninsulatingtube Q?rela 
tively small diameter having a metallic rod 
inserted therein being Centraly disposed 
within Said tubular base and a_plurality Qf 
annular electrodes of varying diameters al 
ternately disposed between said central tube 
and said largerinsulatingtube having a plu 
raity ofspacingrings disposedtherebetWeen 
to provide a plurality ofgaps. 

5. In a protective device,the COmbination 
with a tubularinsulating base,of a plurality 
of helicalturns ofinsulated conductor mate 
rialwoundthereon,a sleeve of conductorma 
terial secured to the inner wall of Said base, 
aninsulatingtubingsecured within Saidgon 
ductor sleeve,a conductor rod contained 
within an insulating tubing Centraly dis 
posed within Said base,a plurality ofannu 
lar electrodes mounted between Said central 
and inner tubing having a plurality of in 
sulating spacing rings disposed therebe 
tween to provide a plurality of gaps and a 
pair of contact rings for holding Said elec 
trodes andspacerswithinsaid base,Said heli 
caly wound conductor having one end se 
cured to one of Said contact rings and its 
other end to the Said conductor rod and the 
other of said contact rings having a ground 
terminal Connection. 
Intestimonywhereof,I have hereunto sub 

scribed my name this 10th day of August, 
1922? 

ALFRED L,ATHERTON. 
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