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The present invention relates to spark gap de 
vices, and more particulariy to high voltage gaps 
of either the single ormultiple type suich as are 
used in lightning arresters. 
The principal object of the invention isto pro 

Vide a Spark gap device having a very low impulse 
ratio. The impulse ratio of a spark gap is de 
fined as the ratio of the Surge breakdown Volt 
age, under a Surge rising at a specified rate, to 
the 60-cycle or normal frequency breakdown 
Voltage. This ratio is an important characteris 
tic of Spark gaps Which are to be used in light 
ning arresters, Since, in order to obtain the great 
est degree of protection, it is necessary for the 
gap to break doWn aS rapidly as possible When 
a lightning Surge occurs, While the normal fre 
quency breakdown voltage should be as high as 
pGSSible in Order to prevent operation of the gap 
at the normal line voltage or on low-voltage dis 
turbances, Such as may be caused by SWitching 
operations. A low impulse ratio is, therefore, 
highly desirable in lightning arrester spark gaps. 
Another object of the invention is to provide 

a Spark gap structure in Which a capacitive shunt 
is prOVided for the purpose of controlling the dis- ? 
tribution of Voltage across the gap, and to bring 
about changes in the Voltage distribution at dif 
ferent frequencies, so as to obtain the desired 
breakdoWn characteristicS. 
A more Specific object of the invention is to 

provide a multiple Spark gap structure Which is 
especially adapted for use in lightning arresters 
and in Which high resistance elements are ar 
ranged to form capacitive shunts for the gap to 
control the Voltage distribution across it in order 
to obtain a loWimpulse ratio. 

Further objects and advantages of the inven 
tion Will be apparent from the following detailed 
description, taken in connection With the accom 
panying dra Wing, the Single figure of Which is a 
perSpective Sectional View of a Spark gap device, 
With the aSSociated apparatus shown diagram 
matically. 
The invention is shown in the drawing in con 

nection With a Spark gap for alightning arrester 
of the So-called valve type. Arresters of this type 
consisti essentially of a Spark gap device con 
nected in series With a valve or resistance ele 
ment betWeen a transmission line, or other deVice 
to be protected, and ground. The resistance ele 
ment preferably has Valve characteristics; that 
is, it is substantially a non-conductor or at least 
has eXtremely high resistance at normal voltages, 
but has the property of changing to a Very loW 
resistance When the voltage applied to it rises 
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above a predetermined value. The function of 
the spark gap connected in series With the Valve 
element is to isolate it from the line under normal 
conditions and to break down and connect it to 
the line When a voltage surge occurs, in Order to 
permit the surge to be discharged to ground. 
After the surge has passed, the gap interrupts the 
relatively Small current Which tends to fioW 
through the high resistance of the Valve element 
and again isolates the arrester from the line. 
The gap device i shown in the draWing com 

prises a switch gap element 2 and a quench gap 
portion 3 Which are connected in series and 
mounted in a tube 4 of Suitable insulating ma 
terial, such as porcelain. The gap device I is 
connected in series betWeen a transmission line 
cCnductor 5 and a resistance or valve element 6 
Which, in turn, is connected to ground, as indi 
cated at . The complete arrester, consisting of 
the gap device I and valve element 6, may be 
mounted in a suitable porcelain housing in the 
usual manner, if desired. 
The SWitch gap element 2 of the Spark gap de 

Vice i consists of Spaced Spherical electrodes 8, 
the function of Which is to interrupt the rela 
tivey small leakage current after a Surge has 
been discharged, and thus disconnect the arrester 
from the line. The quench gap portion 3 of the 
spark gap device I consists of a plurality of gen 
erally disc-shaped electrodes 9 supported in the 
tube 4 to forma multiple gap structure, the func 
tion of Which is to reduce the current floWing 
through the arrester after a Surge haSpaSSed to 
a Very Small Value Which can be readily inter 
rupted by the SWitch gap 2. 
In Order to control the Voltage distribution 

across the gap deVice, a capacitive shunt is pro 
vided for the SWitch gap 2. This shunt is most 
conveniently provided by placing a layer of high 
resistance or semi-conducting material It On the 
Gutside surface of the tube 4 and a similar layer 

i on the inside surface. These layers 10 and il 
are arranged to Overlap, asshoWn in the draWing, 
andare insulated from each other by the tube 
4. The layer i 0 is connected to the upper elec 
trode 8, aS indicated at 2, While the other layer 
i i is connected to the loWer electrode 8 through 
the uppermost electrode 9 of the quench gap por 
tion So that the tWo layers constitute a capacitive 
shunt connected across the gap 2. 
With this arrangement, When a voltage of nor 

inal frequency, such as 60 cycles, is applied to. 
the Spark gap device , the distribution of Volt 
age across the spark gap is such that the largest 
part of the voltage drop occursacross the quench. 




