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This invention relates generally to lightning 
protection devices, and more particularly to de 
vices for the purpose of limiting the voltage of 
an energized conductor by means of sparkover 
gaps adapted to break down at a predetermined 
voltage, together with means for quickly extin 
guishing any arc which may follow breakdown of 
the gaps. The device described herein is particu 
larly adapted for draining excessive superim 
posed voltages from transmission line conduc tors. 

Devices for the latter and similiar purposes 
have heretofore been widely used. These devices 
generally include a straight linear breakdown Lor 
initial path of uniform cross-section in which it 
is intended to extinguish an arc following break 
down. The performance of the two essential 
functions, viz., limiting of voltage and arc ex 
tinguishment in the same path imposes serious 
limitations on Such devices, so that, if effective for 
One function, they operate poorly or not at all 
with respect to the other. As a result, the devices 
are necessarily a compromise, and as now-avail 
able, have a restricted range of current interrupt 
ing ability. which is determined by the initial breakdown voltage. 

an arc-extinguishing path differing from that of 
the Sparkover path, enabling each structure to 
function for its assigned purpose, without loss-of 
the necessary cooperation therebetween, thereby, 
in comparison With available structures, reducing 
the initial breakdown voltage and increasing the 
effectiveness of the device as a voltage-limiter, 
and at the same time enabling arc-extinguish 
ment to be accomplished within a cooperating 
structure so that the erosion attending arc-ex 
tinguishment does not adversely affect the re peated operation of the device. 
Other objects and advantages of my invention 

will be apparent from the following description, 
ted in and the scope of the invention will be indic 

the appended claims. 
In the drawing: Fig. 1 is a side elevational 

view of the device, most of which is shown in sec-. 
tion; Fig. 2 is a section taken along the line 
II-II of Fig. 1: Fig. 3 is a plan view of the de 
vice, as seen from below; and Fig. 4 illustrates a. 
method of applying the device to a transmission 
line conductor. 

Referring to the drawing in more detail, two 
hollow tubular insulators 0 and 16, which may 

It is an object of the pres 
ent invention to provide a structure embodying a 
Sparkover path for the purpose of limiting the 
voltage impressed on a conductor-associated with 
the device, together with a structure embodying. 
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differ both in length and internal diameter, are 
each provided at their respective lower-ends with 
the hollow-lower-electrodes 3 and 20 of conduct 
ing material, these electrodes being secured to the 
respective insulators by cooperating threads on 
the respective members. The opening 4 of the 
electrode 3 is in communication with hollow 
of the longer tubular insulator 10, and the open 
ing 2 is of the electrode 20 similarly arranged in 
communication with the hollow 1 of the other tubular insulator 16. . . . . . . . . . . 

tubular insulators to and f6 are preferably arranged’in spacedº parallel; or side by side rela 
tionship, a threaded portion of their respective 
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electrodes i3 and 20 extending downwardly 
through spaced openings in the metal mounting 
bracket 22. For maintaining the tubular insula 
tors in spaced parallel upstanding position, a 
portion of the bracket 22 is clamped between the 
nut 23, in threaded engagement with an exter 
nally threaded downwardly extending portion 
of the electrode 3, and an outwardly extending 
flange of the latter. In similar fashion, nut 23 
cooperates with the electrode 20 for clamping an 
other portion of the bracket 22. The tubular 
insulators 10 and 16 are in this manner supported 
from their lower ends, with their axes in spaced 
parallel relation to each other, the lower elec. . 
trodes of each insulator being electrically con 
nected through the intervening portion of the 
conducting bracket 22. - - - - -- 

. The upper electrode 2, of conducting mate 
rial, is arranged to close the upper end of the 
tubular insulator 0 by means of the engagement 
of an externally threaded downwardly extending 
portion of the electrode with cooperating internal 
threads in the tubularinsulator, and the con ducting electrode f8 is similarly arranged with 
respect to the tubular insulator 6. . . . . . . 
At a point near the upper end of the tubular 

insulator 6 and at a point between and in spaced 
insulated relationship with respect to the elec 
trodes 2 and 3 of the tubular insulator 0, a 
first intermediate conducting electrode 5 ex 
tends laterally through the wall of the tubular 
insulator - 8. Fhe electrode 5 may conveniently 
threadedly engage the opening of the wall 
through which it passes, and an integral portion 
19 of the electrode 8 extends toward the insu 
lator i0 and upwardly along its outer wall to...a 
position. for engagement by the electrode. 5, 
thereby electrically connecting the electrodes 5. 
and 8. . . . . . 2:2?2:…......................?, ....................................................................................................''' 
The insulating material used in the construc 

tion df the tubular insulators f0, and f6 is pref-.. 

  

  



?” 
erably one which has a high resistance to heat 
and which evolves cooling gases in the presence 
of an arc. Hard fiber is one such material. 

Fig. 4 illustrates an arrangement for applying 
the device, indicated here in its entirety by the 
reference character 28, for the purpose of limit 
ing the Voltage on the transmission line con 
ductor 3, the latter being supported in accord 
ance with common practice from the crossarm 25 
by the insulator string .26. So applied the arc extinguisher 28 is supported in an upright posi 
tion by bolting the vertically extending portion 

O 

of the bracket 22 to the crossarm 27 by means of . the bolt 30, the upper end of the arc extinguisher 
28 extending to a point near but spaced from the is 
conductor 3. The lower electrodes of the device. 28, being in engagement with the bracket 22, may 
be conveniently maintained - at grond p?iten?ia 
by connecting the bolt 30 to the ground, here 
symbolically indicated at 29, through the ground 
ing, cQnductor 32, ... . . . The structural arrangement i?, such that the 
weakest electrical path through the organization 
is within the hollow of the tubular insulator 
- from the lower end of the electrode 2 to the 
first intermediate electrode 15, thence through 
the - çonduçtor, ?, t?, the second intermedia?ie 
electrode 8, and thence within the hollow of 
the tubular insulator. 6 from the lower end of the electrode 18 to the lower electrode 29. Elect ag. trical breakdown through the device is thus 
caused to occur over a predetermined path trav 
ersing an internal portion of each of the tubular LLmlmyym ml yyLyyyy yyyyy yyyyLyylLyS S LLL 
applied to an alternating current circuit, an age. 35. miäyór may not follow sparkover, dependingupçºn 
the point of the cycle at which breakdown og 
curs. If an ? occurs following sparkover, the 
gases evolved due to the heat of the arc are ex 
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2,332,898 
by the shunting effect of the larger bore insulator 
with which it cooperates and is coordinated. 
The transfer of the arc current from its initial 

path in the hollow 7 to its final path between 
the electrodes 5 and 3 is extremely rapid, the 
elapsed time being a small fraction of a cycle, 
and the entire sequence of events including in 
itial sparkover, arc transfer, and final extinguish 
ment occurs within a cycle or less, final ex 
tinguishment occurring at the first current zero. 
The above description is intended to be illus 

trative rather than limiting. 
I claim as my invention: 
1. An arc extinguishing device comprising at 

least two hollow tubular insulators, means Sup 
parting said tubular insulators in side by side re lationship, normally insulated conducting elec 

... tcodes associated with each of Said tubular in 
sulators including one electrode secured at the 
upper end of one insulator and extending down 
wardly into the hollow thereof in Spaced relation 
with itslow?r.?nd and angth?r?k?ctrod? Secured 
at the lower-end of the other: insulator, and struc 
tural eans for causing electrical breakdown 
hrough the device, to Ogeur over an initial path 
within an upper pertign of Said. QQe insulatar. 
and a loyer politig. Gi said other-insulstor, said 
struçtural, m?;ans. including a first intermediate 
electrode exteading laterally though the wall. 
aad into the hollow of said Qne inslator at a 
point below Said one electrode in Spaced inst 
lated relationship, thesewith, a second interne 
diate, ?lectroçe ext?nding. çdownwardy from tha. 
upper, end of S?d Qti?: Sulator in Sp?c?d in 
Sulated relatikship. With said, another electrode, 
a??ireans F?Sponsive, t?, the. ÇÇcurrence of an 
arg. Within said other, insulator, following break 
down. Over the initial path for extinguishing.Said. 
ac, Said kaSf-nami?d; m??Tas including. a. lowgar. 

pelled from the tipper portion of the tubulafi electrode secured at the lower end of said one sulator 10 downwardly through the vent 14. 
These gases are initially, or before substantial ressure is built up within the insulator, highly 
conducting, and in this manner, at the instant of 
gas expulsion from th? tubul?i; insulator IU, two parallel paths of differing conductivity are call 
to exist, the mor?, conducting of which will qui l? begini carrying åll of the current" pässing 
through any arc playing in the hollow bet 
the électródès 12 änd 5, sincê, âs a pra?? mätter, twö arcs in süch á parallel ärrang 
will not maintain. ?? ? ? ... ??. . . ?.» ?? ?? ?? . . . . . . . « 

Since the quantity of electricity in a lightning 
stroke, because of the short time of its existence. is substantially, less than that which may pass. 
iñ% cycle of a 60 cycle per second, syšttemi. I 
prefer t?, construct the device so that th? hollow. it is essentially used only as a sparkover path. 
and so that arc, extinguishment first occursin 
the hollow 7 as result of the shunting effect oc 
curring in the lower portion of the tubular iris: 
lator 10, and then to extinguish the arc by ex 
pulsion action within the insulator 0. AS, an 
example, for 8500, volt operation, the insulator 6. 
may be provided with an internal bore of the 85. 
order of '4' in diameter, and the tubular insul 
lator G, with a much larger, bore, of the order of 
%' in diameter, greater diameters being required 
as the striking distances are increased for use on, 
higher voltages. By this organization, the critis 
cal portion of the initial breakdown path in the 
hollow. , is not subjected to damaging erosion, 
even though of small diameter, and may there 
fore be reduced in length to almost the limiting 
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point at which an arc within it is not extinguished 75. 

70. 

insulator. and it, cQanatiigation with the hollow. 
therg, alad. Jeans electrically, connecting...said, 
low?Fel?gtrQ?e t?, s?i? 890thej; electrode. 
. 2. An arc, extinguishing, device.comprising two. 
holik9w. tubular, insiglatorS, means supporting sajd 
tubular insulators, inside by side relationship, nor 
nally, ii)Suateg. Gonducting electrodes associated 
With each of Said tubular insulators, including one. 
electrose. Segul:ed.at...and closing the upper end of: 
One:inSlator, and exteading, downwardly, into the 
hollow, thereof in Spaced, relation, with its lower. 
end agg an ether, electrode Secured at the lower. 
end; of the Qther insulator, and structural. means. 
for callsing...electrigal breakdown through the da-, 

. Vice to occur. Over an initial path. Within an upper. 
partign. Of Said Qne insulator. and a lower.portion 
of Saigother. iiaSlator, said, structural means-in 
cluding, a first interaediate, electrode extending. 
laterally through the. Wall...Qf said: one-insulator. 
at a. point: between its ends and below said one 
electrode in Spaced insulated; relationship...there 
with, a second intermediate, electrode closing the, 
upper, end of Said other-insulator; and extending 
dqWAWardly, thereÉrqn in spaced insulated rela 
tionship. With said, another, electrode, and means. 
responsive to the occurrence of an arc within said. 
other...insulato!'...following. breakdown...over said 
initial path, fore extinguishing. said arc, said:last 
named means including a lower electrode secured 
at the lower end of: said one insulator and in 
Communication... with the hollow thereof, and means. electrically connecting. said.lower elee 
trode to said another electrode. .................. ??? ? ? ? ? ? ? ?' ? ? ? 

3. An arc extinguishing deyiee comprising two 
hollow tübular`insulatörs, meâns süppörtin? safd 

  

  

  

  



2,332,898 
tubular insulators in substantially, paralel rela 
tionship, normally insulated conducting electrodes 
associated with each of said tubular insulatorsin 
cluding one electrode secured at the upper end 
of one insulator and extending downwardly into 
the hollow thereof in spaced relation with its 
lower end and another electrode secured at the 
lower end of the other insulator, and structural 
means for causing electrical breakdown through 
the device to occur over an initial path which in 
cludes in series circuitrelationshipan upper por 
tion of the hollow of said one insulator and a 
lower portion of the hollow of said other insulator, 
Said structural means including a first inter 
mediate electrode extending laterally through the 
Wall of Said one insulator at a point below said 
One electrode in Spaced insulated relationship 
thereWith, a Second intermediate electrode closing 
the upper end of Said other insulator and ex 
tending downwardly therefrom in spaced in 
Sulated relationship with said another electrode, 
and means responsive to the OCCurrence of an arc 
Within each of said insulators following break 
dOWn. Over Said initial path for extinguishing the 
arc Within Said other insulator, said last-named 
means including a lower electrode secured at the 
lower end of said one insulator in spaced insulated 
1'elationship With said first intermediate electrode 
and in communication. With the hollow of said one 
insulator, and a conducting member electrically 
connecting Said lower electrode to said another, 
electrode. 

4. An arc extinguishing device Comprising two 
hollow tubular insulators of unequal length, means 
Supporting said tubular insulators in substantially 
parallel relationship, normally insulated con 
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ducting electrodes associated with each of Said 
tubular insulators including one electrode secured 
at the upper end of the longer insulator and ex 
tending downwardly into the hollow thereof in 
Spaced relation with its lower end and another 
electrode Secured at the lower end of the other 
insulator, and structural means for causing elec 
trical breakdown through the device to occur OVer 
an initial path. Which includes in Series circuit re 
lationship an upper portion of the hollow of Said 
longer insulator aid a lower portion of the hollow 
of said other insulator, said structural means in 
cluding a first intermediate electrode extending 
laterally through the Wall of said longer insulator 
at a point below said one electrode in spaced in 
Sulated relationship thereWith, a second inter 
mediate electrode closing the upper end of said 
other insulator and extending downwardly there 
from in Spaced insulated relationship With said 
another electrode, and a conducting member elec 
trically connecting the intermediate electrodes, 
and means responsive to the occurrence of an arc 
Within each of said insulators following break 
down over said initial path for extinguishing the 
arc within said other insulator, said last-named 
means including a lower electrode secured at the 
lower end of said longer insulator in spaced in 
Suated relationship With said first intermediate 
electrode and in communication with the hollow 
of said longer insulator, and a cOnducting mem 
ber electrically connecting Said lower electrode 
to Said another electrode. 

5. An arc extinguishing device comprising two 
hollow tubular insulators, one of said insulators 
being longer than the other and the diameter of 
the longer insulator being greater than that of 
the other, means supporting said tubular insula 
tors in substantially parallel relationship, nor 
mally insulated conducting electrodes associated 
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3. 
with each of said tubular insulators including one 
electrode secured at and closing the upper end of 
the longer insulator. and exteriding downwardly 
into the hollow thereof, in spaced relation with 
its lower end and another electrode secured at 
the lower end of the other insulator, and structu 
ral" means..., for causing ... electrical breakdown 
through the device to occur, over an initial path 
which includes in series, circuit relation an up 
per portion of the hollow of said longer insulator 
and a lower portion of the hollow of said other 
insulator, Said. Structural means including a first 
intermediate electrode extending laterally through 
the wall of said longer insulator at a point below 
said one electrode in spaced insulated relation 
ship therewith, a second intermediate electrode 
closing the upper end of said other insulator and 
extending downwardly therefrom in spaced in 
Sulated relationship with said another electrode, 
and Conducting means electrically connecting the 
intermediate electrodes, and means responsive to 
the establishment of an arc within each of said 
insulators following breakdown over said initial 
path for extinguishing the arc Within said other 
insulator, said last-named means including a 
lower electrode secured at the lower end of said 
longer insulator in spaced insulated relationship 
with said first intermediate electrode and in 
communication. With the hollow of said longer in 
sulator, and a conducting member electrically 
Connecting said lower electrode to said another 
electrode. 

6. An arc extinguishing device comprisiing two 
hollow tubular insulators, one of said insulators 
being longer than the other and the diameter of 
the longer insulator being greater than that of 
the other, normally insulated conducting elec 
trodes associated with each of said tubular in 
sulators including one electrode secured at and 
closing the upper end of the longer insulator and 
extending downwardly into the hollow thereof in 
Spaced relation with its lower end and another 
electrode secured at the lower end of the other 
insulator, and structural means for causing elec 
trical breakdown through the device to occur 
Over an initial path which includes in series cir 
cuit relation an upper portion of the hollow of 
said longer insulator and a lower portion of the 
hollow of said other insulator, said structural 
means including a first intermediate electrode ex 
tending laterally through the wall of said longer 
insulator at a point below said one electrode in 
Spaced insulated relationship therewith, a sec 
Ond intermediate electrode closing the upper end 
of said other insulator and extending downward 
ly therefrom in spaced insulated relationship with 
Said another electrode, and conducting means 
electrically connecting the intermediate elec 
trodes, and means responsive to the occurrence 
of an arc Within each of said insulators following 
breakdown over said initial path for extinguish 
ing the arc within said other insulator, said last 
named means including a lower electrode secured 
at the lower end of said longer insulator in 
spaced insulated relationship with said first in 
termediate electrode and in communication with 
the hollow of said longer insulator, and a con 
ducting member electrically connecting said lower 
electrode to said another electrode, said conduct 
ing member being constructed and arranged to 
Support said insulators in substantial parallel re 
lationship from the respective lower ends thereof. 

7. An arc extinguisher comprising two separate 
and distinct tubes of an insulating material which 
evolves gas in the presence of an arc, said tubes 

  



differing both in internal diameter and length, 
means supporting said tubes in upstanding as 
stantially parallel relationship, a first normality 
insulated conducting electrode secured to aid 
closing the upper end of the longer tube, a second 
normally insulated conducting electrode secured 
to and closing the upper end of the shorter tube, 
lower conducting electrodes securedcat fisca 
spective lower ends of said tubes, said lower eer 
trodes bein normally insulated-ffort Sidºfrat 
and second conducting electrodes, means, eace 
trically connecting said lower electrodes anias 
termediate conducting electrode normatia 

salated from said first and said loyer electrodes 
andt extending from the outside of said longer 
insulator to a point in communication. With the 
hollower thereof, said intermediate electrode C? 
operating Trith said first and second electrodes 
for hittating a primary arc Within the hollow Qf 
the longer tube in series circuit.relation with said 
intermediate electroda and causing discharge of 
Sadgas oser a path which is in shunt circuit re 

o lation. Tvith. saiditermediate electrode di 
sert?srcuit:relation. With sejd prinnary arç, 

- - - - - - RALAR.H. R. PTTMAN, 

  


