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ARC EXTINGUISHER - -

Ralph R. Pittman, Piﬁgl]_}lui‘f‘? Aﬂ'rk.v'rf o .
Application Septemb_er 18, 1941,-"Sérial‘tlv‘{c_)‘.“41‘1;3571 :
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ki .Claims._

" Thig invention relates generally to lightning-
protection. devices, and more barticularly to de-
vices for the purpose of limiting  the: voltage of
an’ energized conductor by means of sparkover
gaps adapted to break down at g 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-

bosed 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 or
initial path of uniform cross-section in which it
is intended to extinguish an are 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, 5o that, if effective for
one function, they operate poorly: or not at' all
with respect to the other. As g result, the devices
are necessarily .a compromise, -and as how-avail-
able, have g restricted range of current interrupt-
ing -ability. which. is determined. by the- initial-
breakdown voltage.

sparkover path for the purpose of limiting the:
voltage impressed on
the. device, together
an-arc-extinguishing path differing from that -of
the sparkover path, enabling each - striuctire 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 acooperating’

structure so-that the erosion attending arc-ex-

tinguishment does.not adversely affect the Te-

peated operation of the device,

-Other objects and advantages of my invention '
will be apparent from the following’ description,-
and the scope of the invention will be indicatedin -

the appended claims.

.In the drawing: Fig. 1 is a side elevatioxial«
view of the device, most of which is shown in sec-

tion; Fig. 2 is a section taken along -the line
ITI—IT of Fig. 1; Fig. 3 is a blan view of the de=

vice, as seen from below; and Fig. 4 illustrates a:
method of applying the device to a'transmissjon‘

line conductor.

Referring to the drawing in' more deﬁail,.twd

hollow tubular insulators (0 and 16, which may

It is an object of the pres-'
ent invention to provide a structure-embodying g

a conductor-associated with-
with a structure embodying-
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differ both in length and internal diambeter; are
each ‘provided-at “their respective-lower-ends with -
the hollow-lower-electrodes 13 and-20 of- conduct-
ing material; these electrodes being secured-to the
respective insulatois by cooperating threads -on"
the-respectiVe members. “The opening 14 of the-
electrode 13 1s in-communication with - hollow 1
of the longer tubular instlator | 0,-and ‘the Gpen~
ing 21-of the electicde 20 similarly arranged-in
communication with:the hollow IT of the-other
tubular nsulator 16. - - - oo T
" The tubular insulators 10-and (6-are preferably
arrangedin spaced parallel; or side by side Tela-
tionship,a -threaded portion of their respective’
electrodes “ 18- and~ 20 ~extending -downwardly
through spaced openings-in’ the metal: mouriting
bracket 22. For maintaining the tubular insula-
tors iIn spaced parallel” upstanding Dosition, 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 13, and an outwardly extending
flange of the latter. Tn-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-elecs .
trodes of each insulator being- electrically con=:
nected through ‘the intervening portion of the’
conducting bracket 22, o Lo e
The upper electrode 12, of conducting mate-
rial,“is arranged to close the upper end. of-the ‘
tubular insulator 10-by means of the engagement’
of"an externally threaded downwardly extending
portion'of the eléctrode with cooperating internal”
threads in the “tubular -insulator, and-the “con:
ducting-electrode I8 is similarly arranged with
respect to the tubular insulator 16, =~ - -
~ At a"poini- near the-upper-end of “the tubular
insulator 46 -and-at & point between and in spaced-
Insulated -relationship“with respect o the elec-
trodes-12-and“13 of the tubular instlator: 10; a
first- intermediate- conducting - electrode 15 €X-

 tends laterally- through'’ the- wall of the. tublar

insulator 4. Fhe electrode 15 may-conveniently :
threadedly - engage the. Gpening - of - the - wall
through which it Ppassés,-and -an integral-portion-
19 of the electrode 18 extends toward the insu-
lator-i0’ and upwardly: along its otiter wall to.a -
position. for ‘engagement: by the. electrode I5;
thereby electrically connecting the electrodes 15
and- 18, - ’ S I T e

- The insulating Thaterial used in-the construc."

tion of the tubular insuldtors ‘10 and 6is pref- -
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erably one which has a high resistance to heat
and which evalves 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 31, the latter being supported in accord-
ance with common practice from the crossarm 25
by the insulator string 26. Sp.applied the arc
extinguisher 28 is supported in an upright post-
tion by bolting the vertically exteniding portion
of the bracket 22 to the crossarm 21 by means of
the bolt 39, the upper end of the arc extinguishér
28 extending to a point near
conductor 31.

but spaced fram the”
The lower electrodes of the device .

10

28, being in engagement with the bracket 22, may”

be conveniently maintained-at ground potential
30 to the ground, here .

by connecting the bolt
symbolically indicated at
@&;QQR@ECEQI. 82, oL :
"The structural arrangement is such that the
weakest, electrical path through the organization,
is within the hollow 11 of the tubular insulatox
10, from the lower end of the electrode 12 to the.
first “intermegiate electrode 13, thence through
the - conductor, 19, to, the second intermediate
electrode 18, and thence within the hollow iTof
from the lower end.of

29, through the ground-

the tubular insulator, 18, from the lowex
fhe electrode 18 to the lower elegtrodg 20, Rlec-
trical breakdown through the.device IS thus.
caused to oceur over a predetermined path tav-
efsing an internal portion of each of the tubular

Eeptew gy L

insulators in series circult arrangement. - Vhen,
applied tG an alternating current Circuit, an a1,
niay, or may not follow sparkover, depending upon
the point of the cycle at whichi breakdownoc-

‘ seeurs following sparkover, the
gases evolved due to the heat of the arc afe, €x-

curs. If an arc occurs

pelled from the upper portion of the tubulaf in-

sulator 10, ¢§§gpwaidls{‘ ‘through the vent' | 4,
These gases are_injtially, ‘or before substantial

pressire is built up within the insulatof, highly
conducting, and in thi  manner, at the instant of

2,332,398

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 T to its final path between
the electrodes 15 and I3 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 2 cycle or less, fina] ex-
tinguishment occurring ab-the first gusrent zero.

“The above description i intended to, be illus-
frative rather than limiting.
.1 claim as my invention: )

1. An arc extinguishing device comprising at
ledst o hollow tubular insulators, means sup-
poxting said tubular insulators in side by side re-

lationship, normally insulated conducting elec-

- trades’ gssocidied with each of said tubular in-

23
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_ 4q electrode.

sulators including one electrode secured at the
upper end of one insulator and extending down-
wardly into the hollow thereof in spaced relation
with its lower end and another electrode. secured
at.the lower-end.of the other insulakor; gnd strue-
tural means for causing -electrical breakdown
through the. device; to, peour GVEr an initial path
within an, uppex porfien: of said. ape: ingulator.
and & Jower poxtion, ef: said:other insulstor; said
structural means including a frst: intermediate
electrode. extending laterally thyough the. wall
and inte the hollow of s&id one insulator at &
point below said one electrode in spaced insws
lated relationship, fherewith, a second inserme-
diate electrode extending downwardly, from. tha
uppex. end; of. 'said-other insylator in spaced in~
sulated relationship. with said ancther ¢lectroge,’
ang means responsive te. the. cgeurrence. of an’
arg, within saidcother, insulatox. fcliowing break-.
dewn: over. the initial path for. extinguishing. said.
are, -said last-named; means, including. a. lower.
secured. at the:lowsy end of 'said. one.
insulator and: in, communieation with. the. hallow.
thereof, and. means electrically. copnectipg. said:
16wer. eleetrode to.said apothey ejectrode. -

. 2. An arc, extinsuishing. device.comprising .two.

MAUGLUE, O, S i s o Tl g b e e e e . :
gas explilsion fromi the tubular insulator Ip,;gygg} 43 hollow. tubular; insylaters, means supporting. said:

differinig condiletivity are calise
condueting of which will quick-
v begin carrying ‘all of ‘the cirrent” passing
throygh' any arc playing in the hollow betw e
the electrodés 12 ‘&iid” I5,"since, as & practical’
matter, two arcs in sich & parallel arrafigement;
will not maintain, Jaralel ariangupsth

Since the quantity of electricity in a lightning
stroke, because ‘of the short time of its existence,
s Substantially less than that’ which may pass’
in % cycle of & 60 cycle per second system, I
prefer to coristruct the dévicé so that the Hoilow:
T 15 esséntially used only s a sparkover pafh.
and 'so that arc, extinguishment first occurs i
the hellow 1 as,result of the shunting effect oc-
curting in the lower portion of thé tubular insu-
lator 10, and then to extinguish the arc by exr,
pulsion action within the insulator 10. As an
example, for 8500,volt operation, the insulator 18-
may, be provided, with an internal bore of the,
order of %'’ in diameter, and the tubular ingu-,
lator 1@ with a much larger bore, of the order. of
Sa’’ in diameter, greater diameters being required.
as the striking distances are increased for use on,
higher voltages. By this organization, the: criti-
cal portion of the initial breakdown path:in the.
hollow. 1T is not subjected. to damaging-erosion, .
even though of small diameter, and may theie=
fore be reduced in.length to almost. the limiting

point.at- which an arc within it is not extinguished.

parallel paths of
t0, exist, the more,
1y Bekin "car

65.

70-

5.

. vice to occur over: an Bnidal path within

tubplar insulatorsin:side by side relationship, nor-
mally. ipgulated: sonducting. electirodes, associated
vith each of:said tubular insulators ingluding oxe.
clectroge secured at-and.closing the upper end of
one;insulator, and:extending. .downwaxdly.inta the.
ollow: thereof: in. spaced relation with its lower.
end angd another. electxode secured atb.the. lower.
end, of the other ingulstor, and:structural means.
fQ?:.‘Q&USing,.,e,le.Qt_ltiQ&l..hreakﬂown\,thrquzh.the"ds;.
1 an; uppes.
portion of said: one insulator: and a lower. portion
of said: other insulator, said: struetural means. in-.
cluding. a. first intermiediate. electrode. extending.
laterally throush the. wall: of said: one.insulatos.
at 3. point, between ity ends and: below said.one.
electrode in spaced: insilated: relationship. theye-
with, a second intermedinte alectrode: closing the,
upper.end of said: otherinsulstor:and extending
downwardly, thereframn «n. spaged. insulated: relds
tionship. with. said. another: electrode, and medna.
responsive to the occurrence of an.arc-within: sald
other.. insulatar.. follawing. breakdown. .over said
initia} path for:extinguishing. said:arc,: said:-last-
named means.including .a.lower electrode secwured:
at: the lower- end of said one insulator’and-in
commurication .. with. the hellow thereof;- and:
mesns. electrically conrecting. said.. lower “eleg-~
trode to said another electrode. e
3. An arc_extinguishing devieecomprising two,
hollow tabulat insulators, means supporting safd-



2,332,308

tubular insulators’in substantially. parallel tela-
tioriship, normally insulated conducting electrodes
assocliated with each of said tubular insulators in-
.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 ancther electrode secured at the
lower end of the other insulator, andstruccural
means for causing electrical breakdown through
the device to occur over an initial‘path which in-
cludes in series cireuit relationship-an upper por=
tion of the hollow of said one insulator and a
lower porticn 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 ancther 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
relationship 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. o
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-

10

15

20

25

35

ducting electrodes associated with each of said

tubular insulators including one electrode secured
at the upper end cf 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 and a lower portion of the hoilow
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-
sulated relationship with said first intermediate
electrode and in communication with. the hoilow
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

40
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with each'of said tubular insulators includirig 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 st
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. structuralmeans inc¢luding 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 g
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 ih-
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 peint 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
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differing both in internal diameter sng Jength;
means supporting: said tubes 4n upstandipg: md-
stantially parallel. relationship, & first noonsly
insulated conducting -electroule: seciired -t and
closing the upper end of the longer tube, & wetond
normally insulated conducting electrode secuized
to and closing the upperend of the: shorter tube;
lower conducting -electrodes. secured- at the-Ta-
spective lower ends of said tubax; said lower elec~
trodes being normally insulated. from ssid: frst
and second conducting. electrores, meals. elacs
trically connecting said lower electrodes; an -
termediate conducting elecirode normsdly- iR

snlatedt fram seid first: and ssid lower electrodes
and sxtending’ fram tbe. outside of said longer
insulator to: & paint i communicetion with the
bhollow - thereof,. sais intermediate electrode ga-
operating with said first and second- etectrodes
for inittating a primary arc within, the-hollow of
tha longer tube in series. cirnuit. relation with said
intermedinte eleciroda and causing discharge. of
sald-gas overa pakh which is in shunt circuil re-

10 latiety with. sqid: intermediate. electrode angd: ip

sartes eireuit: relation. with: said primary aye.
SRR 'RALPH R. PITTMAN,



