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LIGHTNING ARRESTER, ARC INTERCEPTING o
~ TYPE ‘

Glenn B. ‘Rol()son, C‘restone, Col 3
e i Apphcation July 2.), 1941, Serial No. ,403,9“0
(Cl 1?5——30)

o (Granued under the act of Mau'ch 3, 1883, as
: . amended Apl:ll ‘30, 1928 370 0. G 757)

C‘lmms

"~ ‘The invention: descnbed nerem may be manu-
factured and used: by or for the Government of
the United States for::governmental purposes
without the paymentito me of .any:-royalty there-

cn inaceordance with the provisions of the act

of April 30, 1928 (Ch. 460, 45.Stat. 1. 467).

“Mydnvention pertainstolightning arresters for
the prevention :of .interruptions to.service:and
dJamage to connected-apparatus due 1:0 surges: pro-
duced by lightning -or.other causes.

The functions of lightning arresters conneeted
to electric transmission and-distribution lines are,
as ‘known in ‘the art, first; todischarge heavy
surge’ curtents: produced by :lightnihg or:other

causes and, second, to interrupt the power follow -1

up-currénts in the shortest possible time, both
without destriiction of the arrester.:
Difficulty hasbeen experienced:However in pro-

(973
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viding lightning-arresters-which will satisfactorily -

accomplish beth functions. . dn- -qther words,
Jlightning arresters:designed to .discharge heavy
lightning currents fail to interrupt small follow
up. currents; while;:onthe -other h: lightning
arresters” designed o -interrupt-:
currents fail to;discharge theayy:
rents.or gre destroyed -by -lightning striking .on
the.line in-the-vieinity of the ;arrester. -

"On extended transmission -or distribution hnes'

.or lines where the-capacity of the source of power

is-small, the: follow up eurrents willbe small., For 7
this rsason’ Heghining- proteefive devices-are fre-

quently used with different follow up current in~
ferrupting - capacities, depending - upon, the dis-
tance-from .the deviee $0'. -the :source -of power.

This. practxce is.a-compromise; but which- sac,rl-’_‘f' v
fices the capaclty to dlscharge high: eurrent surges

for the. ablhty to mterrupt the follow. up; c,urrent
at the.point. where the.device.is located..
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L follow.up
ghtning .eyr- :

154
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reduce the capacrvy fi7c) dxseharge heavy hght;mmr
currents.

* Having 4n. mmd such: expenenced failures [dn-
the performances of conventlonalarresters, aps-
‘plicant’s .invention aims to provide. a hghtning
arrester which will .discharge: :the largest surste
current.and:interrupt the smatlest follow up. cur-
rentand. contemplates the accomplishmeént there-
of by providing .an: arrester.cf the expulsish tube
type having afi.open unrestricted. passageway for
the free’flow. .of “the eolumn .or body ,of gases,
which: gceumulate::in: the: arresters;: to. prevent

‘bursting and an arrangement.of electrodes where-

ky arcs therebetween :miust: traverse, or be trav-

~ersed by the. columin of .gas passing .through the -

‘arvester. . ‘An’.object sof :this- improved .arrange-

-ment is:to more positively lengtlien the ares, to.a

breakiog point.as well as$omore. positively non-~
icdize .all patns thmugh whick' the arcs ‘may be.
mgintained.

~From -one.; vaewpomt the pJ:esent 1mprovement

“may:.be .considered a reversal .of the priheiple.of

‘the:operation . of ‘the improved: arrester: claimed
in-my copending application ‘Serial No. §54,327,

-patented sDecember "15; 1942, No. :2:304,848, in
that-the arein.the. present arrangement.is caused
‘to traversethe:column: of gases:passing through
the:arrester, whereas:in thevimprovemerit.of the

-aforesaid copending apphca,tmn the gases.are di-
 rected.along paths traversing the arc: paths.

“The.foregoing . and other cbjects of :the: mven;-

- -tion-will.become appa.rent (froma. reading of :ithe

M_any expedients have Peen: adopted m expul-

sion tibe type. hghtnmg arresters to increase the.
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ability of the:devices. Lo interrupt small follow up -

current,s
one or more.plugs.of. 59
bore of chamber of the expulslon tube and caus=

ing the gre;to pass through a- comparatwely 1ong :

channel of minute ‘cross sectional area. ‘The
evolved gases are also compelled in stch devices,
to pass ‘through -extremely'restricted Cchannels

causing the gases to build up extreme pressures.

which frequently-cause-a bursting of the arrester,
- ‘Another expedietit 15 to-almost Aill ‘the bore of the
expulsion: tube with a-rod:of insulating: material:
It is ‘obvious that:such.obstructions to the rapid
passage of gas,such as:the:aforementioned-plugs

and :Tods as well as-the: restncted -passageways, 99

-One of the methods ‘consistsin: placmg .
‘evolvmd materlal in‘the-

50

‘except: that it is: 1llustrat1ve ,m;

following " speecification and -appended- claims.
‘Cerfain: embodiments having characteristics Jof
‘my “invention and by:which ithe same. may .be

- practiced -are lllustrated in the accompanymg

‘drawings inwhich - ..
- Figure 1.illustrates,in: verﬁcal emss section one
embodiment of my invention: :
Figures 2, 3, 4, 5-and 6, cross sectwnaﬂ ’Vlew.b

taken at lines 2—-—‘2 3-8, S—-«d 5-——-.) a»ndﬁ-—ﬁ are-.
; specbwely, of Fxgure Ly

Figure ;.4 schematic ﬂlustratmn of an ar-
1angement -0f - electrodes. shew:mg t;he pa,ths L Of
thearcs therébetween; .

CPignre 8 a sectmnahzed mew oof the _am:ester to
1llustrate in elevation, an:interraediate ielectrode .
and the manner. of mountmg theeame svjshm ‘the
arrester :

Figure 9 B wew smllm

"f::that of: Figure 8,

B modrﬁed mter-

mediateelectrodes; .. :
Figure 10,:a fragmentary.; vaew in eleVatm 3 lus-

frating the mner face of ihe groumi tea:mmal i
electrode;- Sk : :




2

”1ffure 11, a sectmnahzed view in elevation illus-

‘trative of a modified embodiment of my inven--

tion wherein a porcelain insulator body is em- :
ployed as- dxstmgmshed from one of fibrous ma- -

terial;
Figure 12, a. perspec’mve view of an mtelmedx-
- ate eelctrode of the: character'shown in Figure 8;
Figuré 13, a view in’ perspective of g section of
an inner tube of gas evolving material, illustrat-

ing the formation by which an intermediate elec=:
trode of the character shown in Figure 9 may be .~

mounted within the arrester;

[ 3
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outf as at 29 to receive the projection %8 and pet-
mit the remaining end portions of the liner to
rest on the rim of the electrode. The projection
28 is beveled incliningly inward and somewhat

-apexed in order that the extremity thereof or
tip 38 may be on a plane with or immediately ad-

jacent the inner surface of the liner 24. The
side ‘walls: of the notch 29 in the liner may. also

__be sloped or beveled to snugly fit. about the edges

10

~ Figure 14, a perspective view of an intetme-
diate electrode of the character shown in Flg-j- -

_ure9;
Figure 15, a perspective view of ‘the lower end‘

215

portion of a tube-of gas evolving material illus-: -

" trating the formation by which the lowermost in-~
* termediate electrode of the Figure 11 embodiment

or the ground terminal electrodé of the Figure 1°

embodiment may be mounted within.the arrester;
Pigure 18, -a perspective of an intermediate
“electrode-comparable with-that of the Figure 14
,embodxment :except for its base-formation;
. :Pigure 17, a .cross sectiohal view taken .at line
H—-H of the Figure 11 assembly; and - -
_Figure 18, a. schematic view 111ustrat1ng thc
-stavgered relatlonshlp of ‘the electrodes: when
mounted in the arrester. and-also.illustrating ex~
" emplary -arc paths angularly disposed with _re-
‘spect.to the axis of the arrester passageway.
By reference. to the. drawings, shown for the

of the. pro.lectmn 28 and to hold the liner in po-
sition.

- In the Flgure 11 embodiment the walls of the
passageway 23 of the insulator body 22 are pro-
vided with a ledge 31 above which the cross sec-
tional area of the passageway 23 exceeds that of
the cross sectional area of the passageway 23’
below the ledge sufficiently to accommodate the
liner 24 and provide .a liner passageway 2% of

- ‘gross sectional ares in uniformity with the un-

20

lined. portion of the body passageway 23’. -As
distinguished  from the -Figure 1 .embodiment
wherein ‘the ‘liner contacts ' or ‘rests .upon the
ground eléctrode; the. ledge 3i.of the Figure 11

- ‘embodimént serves as & support: for the liner 24

30

purpose of : illustrating applications of .the inven- -

tion and by which: the same may be practiced; the

" .embodiments will be seen as including. a line ter- -

“minal. electrode 20.and a.vented ground. terminal

electrode :21 sultably maintained,.in. such .man--

ners as shown in ‘Figures 1 and 11, in fixed spaced

relation by a’ suitable insulator:body 22, of fiber,

-glass, porcelain, or-other compound, having- a -

- passageway-238 of- cons1derab1e cross sectional-area
-and with.which at least the inner extremities.of
the ‘terminal .electrodes 28 and .21 communicate
-.and by which arrangement an:arc. chamber: is
_provided between the terminal electrodes. A lay-

er of suitable gas evolving material: 24 is mounted

within the passageway 23 and.in contiguous re-

-~ -Jationship with-the wall thereof to provide a liner
"_for the wall of the passageway 23 and to provide
-within the lined:area an unrestricted passageway o

25 of considerable and substantially uniform.cross
sectional area-for the.free flow. of a column of ac-

© 7 cumulated . gases through the passageway toward
" . and from the vent 26 of the ground electrode 24 »

before such. gases-can:build up sufficient pressure 7
- .'The :
vent 25 of the ground electrode is prefer ably of &

a8 would: cause -a -bursting of the arrester.

.. Cross sectlonal uniform.area comparable with that

" of the passafreway 25 W1th1n the 111ed portlon of

“the-arrester. . . -
*: The énd._of the: line termmal electl ode 20 Wh1ch

- -extends into commu*ncatmn with the passageway

“25 may be flared outwardly in orderthat its great-

' . ‘passageway 25

“which is in or- én the plane-of .the-liner.

and as means for maintaining aspace between

the terminal electrodes unabridged by a continu-

ity of elements of less current conductivity than
glass or porcelain.: In this arrangement the gas
evolving liner 24 cannot serve as a conductor be-
tween the terminal electrodes 20:and 21 either by
itself ‘or in combination with other current con-
ductive elements; a feature of novelty claimed .in
my -copending application - Serial No.  295,778.
Also-in.the Figure 11 embodiment the wall of the
reduced’ portion of. the ‘body.passageway. 23’ is
recessed ‘ag at 28’ to receive the projection 28 of
the ground electrode in‘a manner to position the
inner surface:of the projection:on & plang with
the wall of the body passageway 23’ comparable

) with thé arrangement of the Figure 1 embodi-

ment wherein the hner 1s notched 29 to recewe
the projection 28.

- By the arrangements described arc paths- be-
tween the-terminal electrodes 23 and 21 will be
from. & point on the rim 27 on the line electrode

immediately adjacent -the inner-surface ‘of the -

liner to the- tip 30 of the ground electrode 21

shortest arc path’ between the aforesaid points on

the. term inal- -electrodes. would’ normally be-from..

& point’ on tne line electrodé rim. 27 on the same

side of the passageway 25 as-that of the tip 30.of - -

the ground- electrode and an -arc:path between
these points would be’ immediately adjacent the
inner surface of the liner throughout-the-length
of “the path rather than dlagonally across- the
While an arc flowing a path im- -

- mediately. adjacent the liner may have greater

. esb-extremity be in the form of-a rim 21 terminat-

- ing on-a plane with-that of the: -outer surface cof

the end-portion of. the: electrode 2§ and-immedi- .

ately:adjacent.the inner surface. of the-liner: 24,

- The: ground ‘terminal-electiode. 21 is-provided .

: with a portion 28 ‘which projects into the:passage-

"< way 23 of the insulator body:beyond other: por--
_tions: of the. electrode, with its inner face slightly

.concave and on a plane with the’ inner surface of
" the linet 24. --For-thus mounting and’ posmomng
the ground- eelctrode. the: lower:end of the liner

: 24 in the Flgures 1—;0 embodlment Is. notched 7

Go ,cffect ‘upon the liner to cause the same to evoive

greater volumes of gas, the-arc would not be sub-
Jected 1o .the. deﬂectmg eﬁect oi ‘the column of
gases . movmg down through the paSSageway 28,

-since the arc as well-as the column of gases would
travel substantially. parallel with' each” other.-

Such an arrangement is. more or less the conven-
tlonal practme in the. constructxon of arlestezs
arc ﬁowmg between the_ ,term;na_.l el_ectrodes to
the deflecting effect of the moving eclumn-of ac-
cumulated gases, as well-as to causethe arc path
to be more. positively ‘non-ionized, I:provide:one -

" or: more auxiliary electrodes 32;.32’ and:32'" in: -
_...termediately of:thé-terminal ‘électrodes:and in

spaced relatmn W1th respect ‘thereto: as Well 88

The -~
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with respect fo thernseTves w1bh1n the pasﬂagewey
‘23 of the body insulator. :

" “The intermediate electrodes are of such shape
that they Inay be rhounted in staggered relation
angularly across -the passageway 25 from “éach
other, the lowerinost “one :of which being posi-
tmned angularly across the passageway 25 from
the projection 28 of the ground electrode 24

this arraxgeient: sn arc Howing from a pmm on
the rim 27of the-line electrode may flow paralle
with and immediately adjacent the inher surface
of the liner 24 to ‘the ‘Hrst auxiliary electrades
which ‘conducts the curtent to the -base -‘point

thereof and from-which peint the fesumed ‘gre

must traverse’the passagewa,y 25; ds-well'ag the

3

ing. "1 ‘see Flgure 13, -itto which the reléctrode
may: be seated. "To-secure the intermediate elec
trodes .82’ -and 32!’ within the opering 34 and

" notch 29, respectlvely, the: edges of those -élec<

5

110

trodes may be beveled, see Fig. 5; {0 provide lesser
inner. exposed surficial dimensions than that of
the-backs thereof and the walls of the opening 84
and noteh 29 beveled 0 corrsspend therewith:
By the: bnvelmg ‘arrangenmrent -and the support of

the walls of the body passageway 23 o the. backs
of-the electredes they may be held in fixed posi-
tion; yet readily removable by the :remo‘val of the

. liner from the'hody passageway.

column -of ‘gases therein, in order o contact ‘the -

uppermost, point of the ‘next ‘wuxiliary electrode,
and thus on ‘downward t6'the grouad: ‘electrods.
The -initial ‘are between the dine electrods and
the next ‘adjacent auxiliary eleci;rode by being
permitted. to flow- 1mmed1ate]y ad;acent the liner,
will ‘have'the efféect’ sought by the arrapgement:of
other 'types of lightning arresters 6 cause the
evolution of a maximum gusntity of ‘gases from
the Jiner.. This principle of dperation’is there-
foré not saerificed:in the present ar ingemens
but the arrester 1mproved by positively fiking the
successive arc paths; 4. e, “after those: between
the line terminal and the 1ntermed1ate :electrode

nearest thereto, traversingly of the flowing -eol-

umin of gases.. By this arrangement, the column
of gas will-nicn-ichize: the ionized diagonal -arc
paths and by its directional force will attenuate
the arcs between the intermediate €lectrodes-and
also -between the ‘lowermost-intermediate elecs
trode ‘and -the grouind- electrode to pomts vl'lere
the arcs‘cannot maintain themselves, -

-With ‘particular’ reference to Figure 14;'a" small
elongated plate-like metallic - member may com-
prise a suitable auxiliary or interrhediate ‘elec~
trode -22’. - For mounting purposes-and. advan-
tages of ‘operation-the intermediate electrode ‘82’,
as shown in Figure 14, may be ‘of a ‘thickness
comparable with that- ‘of ‘the liner 24 ‘and slightly
concave on -its inner face-to ‘conform with ‘the
liner walls :6f -the passageway 25, to which pas-
sageway the face of -the-electrode isexposed ‘on a
plane with ‘the inner strface of ‘the liner.-
wise, the ‘back 283" of ‘the ‘electrode-32’'may ba
glighily ‘canvex ‘to conform with fhe-curvatire of
the wall' of ‘the ‘insulator ‘pody passagewhy 23

- "The-intermediate electrode 32; shown :in per-
spective in Figure 12 and in mounted position in
the:asseniblies of Figures:1 and 11 and their as-
sociated views, is provided with ‘a ring-like head

. portion 35, from which the electrode portion 22

depends, “and whose -opening and- thickness ‘is

j comparable with that of the liner.24.; At tHe point

- of .mounting the:latter intermediate electrode

within:the insulator passageway, the liner is in-
terrupted and the-lower portion notched cut. to:
reéceive; subport and retain: the rihg portion :35
and- its depending electrode portion 82, a5 shown

. particularlyin Figures 1,8 and 11. -The depend-~

ing portion 82 corresponds:substantially with that
of the projection 28 of the ground electrode 21"
and is-adapted to.fit into-a notch in the liner
24 ‘corresponding to the recess.29’in the insulator

- body 22 of the Figure 11 embodiment except. for
. the inversion thereof..- Theupper edge of the ring

pottion’ 35 of the intermediate slectrode may-be -

beveled from its cuter surface incliningly inward -

and terminating at the inner surface to provide

~a rim 27’; as its greatest extremity, on o plane

40

kae— .

against ‘which the électrode is posmened Iis -

also believed that -advantages may’ be-obtained
by slightly apexm@ the ‘exposed ‘suriace 'of ‘the

electrode at ‘its-top -to-provide an-arc tip 88 ‘for -
nno1e ‘or ‘less fixing the termmus ‘of :the ‘path of_

an -arc to the electrode and apexing the- exposed

surface of the bottom of ‘the electrodeto-provide-

a tip ‘80" for more-or-less fixing the point from
which zn-are will‘fow from 'that -electrode ‘to'the
nearest-electrode the;ebeneath ‘see ‘Pig, 7. -
The intermediate electrede 8277 - of “Figure “186;
and also- Flgure 11, is essentially the: Same as that
of electrode 32’ eAcept that it may- e squared_ off
at the bottom forease of installationand fora

rigid support-upon‘the-ledge 31 in the body pas-"

sageway £3. 'The lower end of the liner 24 cf
the Figure 11 embodiment is notched out at 29, as
shown in Figure 15, to receive the intermediate
electrode 32’/ similar to the manner in which the

lower end of the liner of the Figure 1 embodiment’

is notched at 23 to receive the projection 28 of
the ground electrode 21.  Likewise, for-the mount-
ing of the intermediate electrode 82’ as shown
in Figure 9 the liner is provided with an open-

with the walls of its opening which ceincides with

the:plane of the inner walls-of the lner passage-
way 25 in'order. that the termini of drc paths,
leading from the. rim 27 of ‘the electrode 20, will

“be. onor in a-plane .with the liner surface in'a

similar manner as originating points:of are paths
flowing from the rim 271 .of the line electrode 28.

-The lowermost intermediate electrode (32" in the

Figure1 embodiment and- 827’ in that:of Figure
11) °is positioned upwardly and diagonally. acress
the passageway from that -of the projeciion: 28
of the ground electrode 2{ and each succeetding
intermediate electrode is:similarly positioned with
respect to'the oné therebeneath, the arrangement

“terminating by the positioning of the intermedi-

ate electrode depending portion 32 upwardly.and
disgonally across the. passageway from the inter=

- mediate electrode next below:

In the alternate and staggered ar 1engement of
the electrodes; the spacing:and Jength of the iin=

" termediate electrodes, as well'as the: projectioni28

60

_of the.ground electrede, must:be such that the

distance between :the hearestiends:oritips.of dd-
jacent electrodes ‘on’ the same side -0l the: pas-
sageway be-appreciably greater:than the sium of
the ‘shortest distances ‘from ‘those-ends or tinsito

' ‘the nearest elecirade :on the :opposite side of the

passageway, for ‘the inténded function, i, e, for -

5 definitely fizing the shortest -arc paths between‘

sticceeding intermiediate elects odes -across the'pas-
sageway and for ‘preventing arcs from flowing

’ between electrodes on the same side of the pas-

sageway. By way of example reference is had to
Figure 11, wherein it will be seen that the dis-

~ tance between the lower tip 30’ of the depending
" portion 32:of the first intermediate electrode and

75

the upper: tip- 30 of-intermediate electrode 32’*
on the same side of the bassageway is appreciably
greater than the sum of the shortest distances
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from :those ‘tips,  respectively, to the upper and

lower tips 80-and 35’ of intermediate electrode
327 on the.opposite side of the passageway Like~

wise, with reference to the same figure, the dis-

. tanceé between the lower tip-28'.of electrode-32°

to the upper tip 33 of the ground electrode. pro-.
" jection 28-on:the same. side of the passageway-is

appreciably greater than the sum of the shortest
-distances. from those tips, respectively, to the up-
per.and lower tips. 39 and 20" of intermediate elec~
‘trode $2’” on the opposite side of the passageway.

" The same principle is adhered to in the showing

‘of Figure 1 -and in the event that the shortest
distances. from the tips of - adaacent electrodes.on
the same side of the passageway. to.tips of the
nearest electrodes on the opposite:side of the pas-
- sageway -are :all .equal, then.the distances. be-

Lo}

10

** tween tips of electrodes oh the same side of the
passageway must be ‘appreciably greater than:

twice the .shortést distance from one of these tips.

to the nearest electrcde on the -opposrte srde o!
the passageway..
.The space: between the lrnc- electrode 2& ‘and

" the ring portion 35 of intermediate electrode 32

" is. surrounded by -fiber or gas -evolving material
. 24-and that portlon of the liner passageway forms

-8, chamber -86. for the production of gas when:

-~ an - electric. discharge. occurs -through the “ar-
rester. - By the arrangement and ‘construction of

.thegas chamber members a plurality of advan- =

tages: and functions will be: accomplxshed in that
by the - inclusion-of - the. ring: porticen

35 of the .

first intermediate electrode -and the positioning -

- of the extremities of -that electrode.and the line.
terminal.electrode, in. the form of rims .21 and 3

21,the shortest-arc paths through thé.gas cham-
- ber 38, regardless of- along which-side cf the
chamber they may be established, will be imme-

diately adjacent the liner:for production of gases. . .

Since the drc paths are not limited to a position’

between two-definite points.in the circumfer-
_ences of -the' rims 27 -and 27’, but may be’be-
-~ tween any of ‘the many cxrcumferentral points,
" _the arrester is' not limited to a single perform-

" ‘ance even if the heat-of an arc may destroy the

liner’ 1mmed1ately adjacent the path along which

¢ g previous arc had been established. . The: heat

‘of the arcs between the points of nearest inter-

40

and- the succeechnﬂr ‘arcs between the intermedi-

‘ate electrodes and the ground terminal electrode

will each be across the arrester passageway. . At

the time of an -electric discharge a great volume

of ‘gas. is produced in the gas producing cham-
ber 36 which almost instantaneously accumulates
as a.column 37 of gas. The continuing rapid ac-
cumulation-of gas is forced to- flow as a column
down through the passageway in its rush to-es-
cape through the vented ground electrode 21.
The blast of the column of gas rushing: through
that portion of the passageway across which arcs
are established between intermediate electrodes

and the ground electrode distorts.and attenuates-

the arcs flowing traversingly of the:passageway
to a point- where- they cannot ‘maintain: them-

“selves - and simultaneously. therewrth the gases
non-ionize the-arc paths, destroying the ionized - -

paths created by the.arcs, thus breaking the arc

and interrupting the electric discharge. . -
In my improved arrester the entire gas pas-

sageway- is smooth and of substantlally uniform

cross sectional area and there are no obstrue-

tions to the passage of the blast of gases.in the

“form of a column 31 to the outside air, nor is. -

the column.of gases hindered by a deflection in
the flow thereof.

Having descriped my u‘ventlo‘a and 1llustrated
embodiments by which the same may be prac-
ticed, what I claim is: .

1..In an electric chscharge dev1ce of the ex-
pulsion tube type, the combination with a tubu-
lar insulator, of -a terminal electrode, of a vented
tubular. electrode, a tubular lining adapted: to
evolve gas when heated' by ‘an:electric -arc, one

‘or more -intermediate electrodes having.end por-

tions in diametrically opposite sides of sdid lin-
ing whereby arcs between adjacent electrodes are

Zigzag course.

-2:In:an electric d1scharge device, the combl- .

nation with a tubular electrode having a tubular

- end-portion which is beveled to an edge farthest

i
i

mediate electrodes:is not apt to .destroy or:-seri-:-

o ously deteriorate theliner since the shortest paths sy
‘" therebétween and along which the ares will nor-

mally ‘flow do-not:parallel the liner. . Deteriora-
tion -of the lner in the immediate.vicinity of

intermediate electrode- tips- .wl and..38’ -by -the -

heat effect .of the ends of the arcs therebetween
will detract -little, if-any,. from the effect of the
arrester ‘upon repeated operations since the ef-

' fect. Of repeated -arcs -through the-gas chamber

will: remain- substant*ally uniform.

.In the operation cf the improved arreste1 ‘when )

“an electric dlscharge occurs  through - the  ar-

rester, arcs are: formed_ between’ each successive:

two-of alt-of the various electrodes.. - The arc be=
tween the- rims-of the line electrode: 22 and the

‘rim .of ‘the first intermediate :electrode : will bé ;

£ in contact w1th or. unmedlately adJacent the liner -

v

Tt
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advanced from the body of the electrode at the - -

inner surface of said tube, of a companion vented
tubular electrode provided with a prOJectrng Yer-
minal, of a tubular lining adapted to evolve gas

when heated by an electric arc, and ore or more -

intermediate electrodes arranged on, dlametrlcal-
ly opp051te sides of said lining, whereby an elec-
trical discharge passing. from: a :power line to. a
ground forms a plurality..of arcs crossing the
passageway- of sald device diagonally, ~

3. In an electrlc discharge device of the. ex-

pulsmn tube type, the combination with a tubu- -

lar insulator, a tubular gas evolvmg lining, a

"terminal electrode a vented tubular electrode
provided. w1th a terminal portlon less than semi- -
- eireular in cross-section extending in the direc- "
tion of said first electrode and one or .more 1nter- )
mediate electrod.es less than _semi-circular:-in
-Cross- sectron mounted wwtmn the tubular lining

at increasing chstances from said- vented -elec-

trode with. adjacent 1ntermed1ate electrode ter=

mmals located in opposite sides of said.lining,
‘GLENN B. ROLOSON

_calised. to-cross evolved-gases. in: sa1d device in'a - - 7
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