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FIGURE 2 is a cross-sectional view in elevation of 
the isolator device of the invention. 
FIGURE 3 is a cross-sectional view in elevation of 

a slightly modified embodiment of the isolator device of 
the invention. 
FiGURE 4 is a schematic circuit diagram illustrating 

a clean and dry arrester assembly. 
FIGURE 5 is a schematic circuit diagram illustrating 

a contaminated arrester assembly. 
FIGURE 6 is a schematic circuit diagram illustrating 

a contaminated arrester assembly with the isolator device 
of the invention. 

Referring now to the drawings and in particular to 
FiG. 1 reference character indicates the lightning ar 
rester generally which consists of a plurality of electrode 
conducting members 2 which define a series of spark gaps 
3. The electrodes 2 are mounted on upright supporting 
members 4 which are positioned at the line end 5 of 
the arrester. The arrester i may have a cylindrical 
ceramic body housing 6 and an upper cover or cap 
portion 7. A negative resistance valve material 8 fills 
the interior of the housing 6 below the spark gaps 3 
and is in series relation thereto. 
An aperture 50 in the housing 6 at the ground end 9 

of the arrester is provided and an apertured lower arrester 
terminal electrode 1 extends cross the aperture 10. A 
threaded bolt 13' extends through the electrode 1 and 
out of the aperture 10. 
The isolator 2 is positioned at the ground end 9 of 

the arrester and is generally exterior to the lightning 
arrester housing 6 and in series with the negative re 
sistance valve element 8. 

Referring now to FIG. 2 the isolator 12 comprises an 
upper electrode 13 having an axial threaded bore 14 
therethrough which is somewhat enlarged at one end 
15. Threaded bolt i' is received in the threaded bore 
44 of electrode 43 and serves to affix the isolator to the 
arrester. An intermediate portion of isolator electrode 
13 has external screw threads 17 thereon which engage 
an insulating isolator body member 18. 
The lower portion of body member 18 has an aperture 

19 which receives a portion of a lower electrode 28 
therein. 
thread 2 on the lower portion thereof and a threaded 
recessed portion 22 therein which accommodates a 
threaded bolt 24. As can be seen from FIG. 1 the bolt 
24 coacts with a lower cap 25 to correctly position the 
ground leads (not shown) and to enclose one end of 
the isolator. 
The upper end of electrode 20 is received in spaced 

apart relation in the enlarged bore portion of upper elec 
trode 13. A shell like recessed portion 27 of the electrode 
2) is provided which carries an explosive charge in the 
form of cartridge 28. 
A portion of the inner surface of body member 8 in 

contact with the upper electrode 3 may be coated with 
a conducting compound 29 and the same or a similar 
conducting compound may be utilized to coat the lower 
portion of the exterior of the housing 18. The body 
portion 18 is of a ceramic or other material having a 
high dielectric constant. It can thusly be seen that the 
conductive coatings 29 and the portion of the high dielec 
tric housing therein between constitute a capacitance which 
is in shunt relation to the gap between electrodes 3 
and 20. 
A modified form of the invention is illustrated in FIG. 

3. The modification of FIG. 3 is substantially similar 
to that of FIG. 2 except that an intermediate member 30 
is placed around the lower electrode 23. Intermediate 
member 30 is positioned inwardly of the housing 18 and 
is in contact with the upper electrode 13, and the lower 
electrode 28. The intermediate member 30 is of a mate 
rial that has a very high dielectric constant and is pref 
erably of barium titanate which has a dielectric constant 
of 1200. A conductive coating compound 3A is moided 
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4 
or otherwise adhered to the upper outer surface of the 
member 39 and to the lower inner surface of the member 
so that a portion of the outer coating is in contact with 
the upper electrode 13 only and a portion of the inner 
coating is in contact with the lower electrode 20 only. 
As before the combination of coating 31 and member 
3G comprises a capacitor. 

Note especially that in both embodiments that the 
coatings on one side of the high dielectric material do 
not provide a complete electrical circuit between elec 
trodes as this would lead to short circuiting of the isola 
tor gap. While coatings of the type described give the 
best performance, it is conceivable that the combination 
of the electrodes and high K member could themselves 
provide a capacitance shunt around the gap without re 
quiring conductive members or coatings other than the 
electrodes themselves. 

In explaining the improved operation of the device 
reference will be made to FIGS. 4-6 wherein 
C=Normal capacitance across gap and isolator elec 

trodes 
C2=Capacitance added to shunt isolator gap 
C=Capacitance from hangar to valve element 
R1=Leakage resistance along arrester housing 
R=Valve element resistance 

F.G. 4 indicates the ideal and rarely achieved circuiting 
of a lightning arrester and isolator of the prior art type. 
Here since the lightning arrester is clean and dry very 
little of the E voltage will be impressed across the isolator 
gap and radio interference and cartridge heating will be 
minimal. 
FiG. 5 however represents the true circuiting of a 

lightning arrester in service which has developed a damp 
irt film on the arrester housing. Here the leakage re 

sistance R, along the arrester housing caused by this 
contaminating condition of the arrester housing leads to 
a situation where all or a goodly part of the E voltage 
is impressed across the isolator gap as E1 voltage. As 
previously explained the fact that close to total line volt-, 
age appears across the isolator gap leads to premature 
breakdown of the gap causing radio interference and 
cartridge heating as well as tracking and breakdown of 
the plastic housing of the isolator. 
FiGURE 6 shows the true circuiting, in the field, of 

our improved device. As can be seen the E1 voltage is 
only a small portion of the line voltage E since the isolator 
capacitance shunt C2 effectively limits the voltage across 
the isolater gap to a value which will not spark over the 
gap even under the very worst contaminating conditions. 
As an example a capacitor having a value of 3000 upf. 
will limit the voltage across the isolator gap to a maximum 
value of 1 kV. under the very Worst contaminating con 
ditions possible on a 9 kV. device. It is to be noted that 
although the shunt capacitance across the isolator gap 
functions to prevent voltage buildup across the isolator 
gap during normal line conditions that upon excessive 
current flow it does not materially alter the flow thereof. 

In addition to the already recited advantage of this 
construction another beneficial result obtained is that 
there is very little danger of physical damage being done 
to the dielectric member as a result of isolator gap delay 
during surges as would be the case in prior art devices 
which utilize a resistor shunt. 
Another advantage obtained by our structure is that 

the size of the isolator may be kept relatively small since 
oversized capacitance elements are unnecessary. Our 
construction also results in an inexpensive isolator con 
struction having improved operating characteristics and 
having little or no tendency of malfunction. 

While two particular embodiments of the invention 
have been shown and described, it will be obvious to those 
skilled in the art that various changes and modifications 
can be made therefrom without departing from the in 
vention and, therefore, it is intended in the appended 
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claims to cover all such changes and modifications as 
fall within the true spirit and scope of the invention. 
We claim: 
1. The combination of a lightning arrester having one 

end connected to a power line and a circuit interrupter in 
Series with the other end of said lightning arrester, where 
in said circuit interrupter comprises a pair of spaced apart 
terminals defining a spark gap thereinbetween, a housing 
holding said terminals in releasable spaced apart rela 
tion, one of said terminals having an axial bore and the 
other of said terminals being received in said axial bore, 
an explosive cartridge secured to said other terminal 
within said housing and adjacent said one terminal, and 
means in substantially surrounding relation to said termi 
nals for providing a capacitance in shunt to said spark 
gap, said capacitance being formed between electrodes of 
high conductivity separated by a dielectric of relatively 
high dielectric constant, whereby leakage currents are nor 
mally by-passed around said explosive cartridge and de 
terioration of said cartridge due to temperature buildup 
resulting from said leakage currents, arcing over said 
gap is eliminated, said capacitance limiting the voltage 
across said spark gap, resulting from the flow of power 
line frequency leakage current through said capacitance, 
to a magnitude below the power line frequency sparkover 
potential of said spark gap. 

2. The combination of a lightning arrester and an iso 
lator device on the ground side thereof and in series 
relation therewith, said isolator comprising a pair of 
upper and lower spaced apart terminals defining an isolat 
ing gap therebetween, a housing surrounding said termi 
nals, an explosive cartridge secured to one of said termi 
mals, a member having a high dielectric constant spaced 
inwardly from said housing and in contact with each of 
said electrodes, first means of high conductivity extend 
ing along the outer periphery of said member and in 
contact with one of said electrodes, second means of 
high conductivity extending along the inner periphery of 
said member and in contact with the other electrode, 
whereby said member and said first and second means 
constitute a capacitance shunt path around said isolator 
gap for leakage currents through said arrester to ground 
and prevent said leakage currents from sparking over 
said isolator gap, said capacitance limiting the voltage 
across said isolator gap, incident to the fiow of power 
line frequency leakage current through said capacitance, 
to a magnitude below the power line frequency sparkover 
potential of said gap. 

3. In combination a lightning arrester having one end 
adapted to be connected to a power line, and an isolat 
ing device comprising a first terminal connected to the 
other end of said lightning arrester and having a second 
terminal spaced apart from said first terminal and de 
fining an air gap therebetween and being connected to 
ground, a housing surrounding said terminals, explosive 
means within said housing operable in response to the 
flow of excessive current between said terminals to perma 
nently disconnect said second terminal from ground, a 
member having a high dielectric constant surrounding one 
of said electrodes, means of high conductivity on the 
inner and outer surfaces of said member, said means on 
the inner surface of said member being in electrical con 
tact with one terminal and said means on the outer sur 
face of said member being in contact with the other of 
said terminals, whereby said member and said means on 
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6 
said inner and outer surfaces thereof constitute a ca 
pacitance in shunt to said air gap for leakage currents 
through said arrester to ground, said capacitance limiting 
the voltage across said air gap, resulting from the flow 
of power line frequency leakage current through said 
capacitance, to a magnitude below the power line fre 
quency sparkover potential of said air gap. 

4. The combination of a lightning arrester and an 
isolator device on the ground side thereof and in series 
relation therewith, wherein said isolator comprises a pair 
of upper and lower spaced apart terminals defining an 
isolating gap therebetween, an explosive cartridge associ 
ated with one of said terminals, a housing composed of 
a material having a high dielectric constant surrounding 
said spaced apart terminals, first means of high con 
ductivity on the exterior of said housing in electrical con 
tact with one only of said terminals, second means of 
high conductivity on the interior of said housing in elec 
trical contact with the other only of said terminals, where 
by said first and second means of high conductivity and 
said housing constitute a capacitance in parallel with 
said isolating gap for leakage current through said ar 
rester to ground, said capacitance limiting the voltage 
across said isolating gap, incident to the flow of power 
line frequency leakage current through said capacitance, 
to a magnitude below the power line frequency sparkover 
potential of said isolating gap. 

5. The combination of a lightning arrester and an 
isolator device in series relation therewith, said isolator 
including a pair of spaced apart terminals defining a 
spark gap therebetween and means responsive to flow of 
excessive current between said terminals for permanently 
opening the circuit to ground of said lightning arrester, 
a housing surrounding said pair of spaced apart termi 
nals, and capacitance means constructed and arranged to 
be in shunt with said spark gap for bypassing leakage 
current from said arrester to ground around said spark 
gap, the electrodes of said capacitance means being of 
high conductivity and being separated by a dielectric of 
high dielectric constant. 

6. The combination of a lightning arrester and an 
isolator connected in series relation between a power line 
and ground, said isolator including a pair of spaced apart 
terminals defining a spark gap therebetween, one of said 
terminals being connected to said lightning arrester and 
the other being connected to ground, said isolator also 
including means responsive to the flow of excessive cur 
rent between said terminals to open the circuit between 
said arrester and ground, a capacitance having electrodes 
of high conductivity separated by a dielectric of high 
dielectric constant, said capacitance being connected in 
shunt to said spark gap and bypassing leakage currents 
from said arrester to ground around said spark gap, said 
capacitance limiting the Voltage across said spark gap, 
resulting from the flow of power line frequency leakage 
current from said arrester through said capacitance to 
ground, to a magnitude below the power line frequency 
sparkover potential of said spark gap. 
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