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This invention relates generally to electrical 
protective devices which are adapted for use in 
protecting electrical circuits and the equipment 
associated therewith from the damaging e?ects 
of surges resulting from lightning and other 
causes, the predominant object of the invention 
being to provide an electrical protective device 
of this type which includes spaced elements that 
provide?an air gap, and which is of such im 
proved construction and arrangement that heavy 
surges will not permanently disturb the setting 
of the air gap. . 

Prior to this invention, surge arresters of the 
general type of the one disclosed herein have 
been employed which were provided each with 
an air gap produced by spaced elements that were 
?xedly secured in their related positions to pro 
vide the air gap. In the use of these earlier 
surge arresters it has been found that when an 
arc was formed across the air gap by a heavy 
surge, there ‘was a tendency for one of the ele 
ments which produced the air gap to be perma 
nently bent, or otherwise displaced from its 
normal gap-producing position, so that the width 
of the‘air gap was permanently increased with 
each action of the surge arrester with the re 
sult that the surge arrester was eventually ren 
dered ine?ective for the purpose for which it was 
installed. 
The surge arrester of the present invention is 

of such improved construction and arrangemen 
that the di?iculties recited above are eliminated 
in the foperation of the surge arrester, this re— 
sult being attained by mounting one of the gap— 
producing elements of the surge arrester for such 
movement that the air gap may be increased on 
passage thereacross of a heavy surge and so that 
saidmovabiy mounted element will return to its 
normal position after the surge has passed. 
Thus, while the passage across the air gap of the 
surge arrester of a heavy surge may increase 
the width of said air gap momentarily during 
such passage of the heavy surge, the width of 
the air gap is not permanently altered, as was 
frequently the case heretofore, but, instead, the 
movably mounted gap-producing element returns 
to its normal position after being moved by a 
heavy surge so as to provide an air gap of the 
proper setting for e?iciently by-passing subse 
quent surges which are imposed on the circuit 
protected by the surge arrester. 

Fig. 1 is a front elevation of the improved 
surge arrester of the present invention. 

Fig. 2 is a view partly in side elevation and 
partLv- in vertical section of the surge arrester 
illustrated in Fig. 1. ' _ 
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In the drawing wherein is shown for purposes 
of illustration, merely, one embodiment of the 
invention, A designates the improved surge ar 
rester generally. The surge arrester A includes 
as a part of its structure an insulator I, prefer 
ably, though- not necessarily, of the petticoat 
type, said insulator having formed therethrough 
from end to end thereof an opening 2.- Mounted 
at the upper end of the insulator I is a head 
member 3 which is formed fromr'metal, or other 
material which is a good conductor of electrical 
energy, said head member being illustrated as 
having a curved top and as being provided with 
an annular ‘?ange 4 from which is extended 
downwardly a portion 5 whose bottom face con 
tacts with the top face of the insulator" I. At 
the lower end of the insulator I a groundtermi 
nal 6 is provided, this ground terminal being 
formed from metal, or other electrical conductive 
material. The ground terminal 5 comprises a 
lower tapered portion 1, an annular ?ange por 
tion 8, and a portion 9 which extends upwardly 
from said ?ange portion and whose top face 

the insulator I. 
The portion 9 and the ?ange portion 8 of the 
ground terminal 6 have formed centrally there 

- through a screwthreaded opening I", and this 
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opening I0 communicates with a vent opening 
II which is open at the front of the tapered por 
tion ‘I of the ground terminal 6. - 
Disposed within the opening 2 of the insulator 

I and projected beyond the opposite ends thereof 
is a tubular element I2 which is formed of horn 
?ber, or other material which is characterized 
by the ability to give oif gas in the presence of 
the heat of an electrical are which tends to ex 
tinguish the arc. The tubular element I2 is ex 
ternally screwthreaded at its upper end, as is 
shown in Fig. 2, and this screwthreaded upper 
portion of said tubular element is screwed into 
a screwthreaded opening I3 which is formed in 
the head portion 3. Likewise, the lower portion 
of the tubular element I2 is externally screw 
threaded and this lower, screwthreaded portion 
of said tubular element is screwed into the 
screwthreaded opening III of the ground termi 
nal ‘I so that the vent opening II of said ground 
terminal communicates with the interior of the 
tubular element I2, as is shown in Fig. 2. From 
the foregoing it is obvious that the insulator I. 
the head member 3, and the ground terminal ‘I 
are held in their assembled relation by the tubu 
lar element I2. - 

Disposed within the tubular element I 2 is an 
electrode II which is provided with an externallv 
screwthreaded upper end portion that is screwed 
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into a screwthreaded opening it formed in the 
head member 3. The electrode it extends down 
wardly from its point of attachment to the head 
member 3 to a point spaced upwardly from the 
ground terminal '3 so as to provide a gap it with 
in the tubular element i2 and between the lower 
end of the electrode I4 and the ground terminal ‘5. 
Supported by the insulator I is a pair of mem 

bers I1 and I8, the member I1 being disposed 
at the front of the insulator while the member 
II is located at the rear of said insulator. The 
members I1 and I! are ?xed to the insulator I 
by elongated rods I9 which are: arranged at oppo 
site sides of the insulator, said rods at their op- ' 
posite ‘ends being extended through socket ele 
ments 20 formed on the members I1 and I8, and 
nuts 2| being mounted on the screwthreaded end 
portions of said rods and contacting with faces 
of said socket elements so as to draw the mem 
bers l1 and I8 toward each other and securely 
clamp said members to the insulator I. 
The member I1 is shaped in side elevation as 

is shown in Fig. 2 and secured to said member 
II by means of a pivot pin 22 for pivotal swing 
ing movement is an arm 23, said pivot pin being 
extended through openings formed through por 
tions of said member I1 and portions of the lower 
part of the arm 23. The upper portion of the 
arm 23 is curved inwardly, as indicated at 24 in 
Fig. 2,'and the inner end of said inwardly curved 
upper ‘end portion of said arm 23 is spaced from 
an adjacent portion of the annular flange 4 of 
the head member 3, to provide an air gap 25 be 
tween said parts. The pivot pin 22 which sup 
ports the arm 23 has arranged thereabout a 
torsional coil spring 26 whose opposite end por 
tions respectively engage a portion of the arm 
23 and a portion of the member I'I whereby said 
torsional coil spring tends to maintain the arm 
23 in the position in which it is shown by full 
lines in Fig. 2. Also, the arm 23 has formed 
therethrough a screwthreaded opening through 
which is screwthreadedly extended the shank of 
a headed adjusting bolt 21, the end of said bolt 
shank remote from the head of the bolt abutting 
against an upwardly projected extension I1’ 
formed on the member I1. The bolt 21 serves as 
a stop element which maintains the setting of the 
gap 25, and also said bolt may be adlusted, in 
an obvious manner, so as to increase or decrease 
the width of said gap 25. 
The member I8 is provided with a, portion I8’ 

to which a line wire L is mechanically and elec 
trically secured by means of a suitable connec 
tor 20. Likewise, the ground terminal ‘I is pro 
vided' with an extension ‘I’ to which is mechani 
call)?“ and electrically connected, with the aid of 
a sditable connector 29, a ground wire G. The 
insulator I has attached thereto a suitable hanger 
30 which serves as means for mounting the surge 
arrester A on a cross arm, or other support. 
In the operation of the improved surge arrester 

disclosed herein the path of the surge current 
is by way of the line wire L to the member I8 
and across to the member II by way of the rods 
I8 to and through the arm 23 and across the 
air gap 25 to the head member 3. From the head 
member 3 the surge current moves downwardly 
of the electrode I4 and across the internal gap I8 
within the ?ber tube I2 to the ground terminal ‘I. 
The current passing along the arm 23 in one di 
rection and along the electrode I‘ in the oppo 
site direction sets up opposing magnetic ?elds 
which tend to move the arm 23 outwardly to an 
outwardly displaced position. as indicated by 
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dotted lines in Fig. 2. Thn action increases the 
width of the gap 25‘; and assists in extinguishing 
the are playingacross said gap, and after the 
surge has passed the torsional coil spring '28 re 
turns the arm 23 to its normal'setting, as shown 
by full lines in Fig. 2. The prime function of 
the air gap 25 is to keep potential o? of the surge 
arrester under normal conditions, while the func 
tion of the internal gap is is to extinguish the 
are created thereacross under surge conditions 
by subjecting said are to the arc-extinguishing 
e?ect of gas given oif by the horn ?ber tubular 
element I2 in the presence of the heat or the arc. 
From the foregoing it is plain that the pivot 

ally supported arm 23 of the surge arrester A may 
adjust itself in response to electrical force set 
up by passage of surge current through the surge 
arrester to increase the width of the air gap 25. 
and will return to its original position to re 
establish the original setting of said air gap after 
the surge has passed. Thus, there is no perma 
nent altering oi the width of the air gap 25 as 
a result of passage of surge current thereacross. 
‘as was frequently the case heretofore when an 
arm corresponding to the arm 22 was mounted 
in a ?xed position with respect toa member cor 
responding to the head member 3. 
We claim: 
1. An electrical surge arrester comprising a 

hollow insulator, a member formed of electrical 
conductive material supported by said insulator 
at an end thereof,'a structure supported by said 
insulator and provided with means for connect 
mg a line wire to said structure, an arm movably 

' supported by said structure and having a portion 
thereof spaced from a portion of said member to 
provide an external air gap therebetween, a sec 
ond member formed of electrical conductive ma 
terial which is supported by said insulator in 
spaced relation with respect to the ?rst-men 
tioned member at the opposite end thereof, means 
for connecting a ground wire to said second mem 
her, and an electrode connected to the ?rst-men 
tioned member and disposed within said insulator 
in a manner to provide an internal arc gap within 
said insulator between a portion of said elec 
trode and said second member, said arm and said 
electrode being so arranged in the surge arrester 
structure that current passes along the arm in 
one direction and along the electrode in the 
opposite direction whereby opposing magnetic 
?elds are set up which tend to move the arm to 
an outwardly displaced position with respect to 
said member so as to increase the gap between 
said arm and said member. 

2. An electrical surge arrester comprising a 
hollow insulator, a member formed of electrical 
conductive material supported by said insulator 
at an end thereof, a structure supported by said 
insulator and provided with means for connecting 
a line wire to said structure. an arm pivotally 
supported by said structure and having a portion 
thereof spaced from a portion of said member to 
provide an external air gap therebetween, a sec 
ond member formed of electrical conductive ma 
terial which is supported by said insulator in 
spaced relation with respect to the ?rst-men 
tioned member at the opposite end thereof, means 
for connecting a ground wire to said second mem- 
ber, and an electrode connected to the ?rst-men; 
tioned member and disposed within said insué 
later in a manner to.provide an internal arc gap 
within said insulator between a portion of said~ 
electrode and said second member, said arm and 

it said electrode being so arranged in the surge 
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arrester structure that current passes along the 
arm in one direction and along the electrode in 
the opposite direction whereby opposing magnetic 
?elds are set up which tend to move the arm tr. 
an outwardly displaced position with respect to 
said member so as to increase the gap between 
said arm and said member. 

3. An electrical surge arrester comprising a 
hollow insulator, a member formed of electrical 
conductive material supported by said insulator 
at an end thereof, a structure supported by said 
insulator and provided with means for connect 
ing a line wire to said structure, an arm pivotally 
supported by said structure and having a portion 
thereof spaced from a portion of said member to 
provide an external air gap therebetween, spring 
meansfor returning said pivotally supported arm 
to its normal position when it has been moved 
from said normal position, a second member 
formed of electrical conductive material which 
is supported by said insulator in spaced relation 
with respect to the ?rst-mentioned member at 
the opposite end thereof, means for connecting a 
ground wire to said second member, and an elec 
trode connected to the ?rstémentioned member 
and disposed within said insulator in a manner 
to provide an internal arc gap within said insu 
lator between a portion of said electrode and 
said second member, said arm and said electrode 
being so arranged in the surge arrester structure 
that current passes along the arm in one direc 
tion and along the electrode in the opposite di 
rection whereby opposing magnetic ?elds are set 
up which tend to move the arm to an outwardly 
displaced position with respect ,to said member 
soas to increase the gap between said arm and 
said member. 

4. An electrical surge arrester comprising a 
hollow insulator, a member formed of electrical 
conductive material supported by said insulator 
at an end thereof, a structure supported by said 
insulator and provided with means for connecting 
a line wire to said structure, an arm pivotally 
supported by said structure and having a portion 
thereof spaced from a portion of said member to 
provide an external air gap therebetween, tor 
sional spring means for returning said pivotally 
supported arm to its normal position when it has 
been moved from said normal position, a second 
member formed of electrical conductive material 
which is supported by said insulator in spaced 
relation with respect to the ?rst-mentioned mem 
Ber at the opposite end thereof, means for con 
necting a ground wire to said second member, 
and an electrode connected to the ?rst-mentioned 
member and disposed within said insulator in a 
manner to provide an internal arc gap within said 
insulator between a portion of said electrode and 
said second member, said arm and said electrode 
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tion and along the electrode in tne opposite di 
rection whereby opposing magnetic ?elds are set 
up which tend to move the arm to an outwardly 
displaced position with respect to said member 
so as to increase the gap between said arm and 
said member. , 

5. An electrical surge arrester comprising a 
hollow insulator, a member formed of electrical 
conductive material supported by said insulator 
at an end thereof, a structure supported by said 
insulator and provided with means for connecting 
a line wire to said structure, an arm pivotally 
supported by said structure and having a portion 
thereof spaced from a portion of said member to 
provide an external air gap therebetween, means 
for returning said pivotally supported arm to its 
normal position when it has been moved vfrom 
said normal position, adjustable means compris 
ing a screwthreaded element supported by said 
arm and adapted to abut against a part of said 
structure for establishing and maintaining the 
normal position of said arm, a second member 
formed of electrical conductive material which is 
supported by said insulator in spaced relation 
with respect to the ?rst-mentioned member at the 
opposite end thereof, means for connecting a 
ground wire to said second member, and an elec 
trode connected to the ?rst-mentioned member 
and disposed within said insulator in a manner 
to provide an internal arc gap within said in 
sulator between a portion of said electrode and 
said second member, said arm and said electrode 
being so arranged in the surge arrester structure 

, that current passes along the arm in one direc 
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being so arranged in the surge arrester structure so 
that current passes along the arm in one direc 

tion and along the electrode in the opposite di 
rection whereby opposing magnetic ?elds are set 
up which tend to move the arm to an outwardly 
displaced position with respect to said member so 
as to increase the gap between said arm and said‘ 
member. - 
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