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vices for electrical circuits, and more. p. ticularly to those devices known as lightning 

Patented Oct. 30, 1928. 

UNITED STATES 
1,689,781 

PATENT OFFICE. 
ERNEST H. JACOBS, OF CHICAGO, ILLINOIS, ASSIGNOR TO ELECTRICAL ENGINEERS 

EQUIPMENT COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF LLINOIS. 

LIGHTNING ARRESTER. 
Application filed February 4, 1921. Serial No. 442,341. 

This invention relates to protective de 
par 

arresters, of the air break..orhorn gap type. 
5: ... In electrical distribution systems, it is necessary to provide some means 
ing the lines, and connecte againstipptential dišturbancês, gen 
termed lightning. As lightning is the most 

() 

devices are usually known as lightning ar 

for protect. äpparatus 
generally 

frequent cause of these disturbances, such 
resters. The purpose isto discharge the ex 
cessive potential to ground with the least 
possible delay, with as little disturbance and 
damage to the apparatus, and lines. Horn 

| gap,?rresters of the type t?: which my in 
vention relates consists generally of a pair 
of proximate electrodes, one connected to 
the line and the other connected to ground through a high resistance. The resistance 
unit should be of a capacity large enough 
to relieve the disturbance on the line, but 
at the same time it should have sufficient re sistance to exclude the flow of any appreci 
able amount of dynamic current which tends 
to follow the discharge, to earth. 
The difficulty hereinbefore encountered in 

the employment of a resistance between the 
grounded electrodes and ground is the in 
ability to maintain the capacity of the re 
sistance approximately constant, and secure 
satisfactory operation thereof. Because of 
the well known surface flow or skin effect 
of conductors, there is a tendency for the ex 
cessive potential to flow to ground by way 
of the surface of the resistance. If the po 
tential or inertia of the discharge varies, 
the efficiency or effectiveness of the resist 
ance, varies. Other causes, such as rain and 
sleet tend to decrease the resistance, besides atmospheric. electricity manifests a predoml 
nant influence upon varying the capacity. 

It is one of the important features of the 
invention to provide means whereby the re 
sistance is maintained substantially constant 
in capacity. To this end an insulating 
chamber surrounds the resistance within 
which fluid or semi-fluid is kept for the pur 
pose of sealing the resistance from the at 
mosphere. Since the tendency of the dis 
charge is to flow along the outer surfaces of 
the resistance, and since the insulating mass 
is in contact therewith, there is a tendency 

- for the insulating material to carry a part 

of the discharge. The insulating mass is 
preferably a compound of bituminous char 
acter, which is only slightly conductive, but 
which, in reality, forms a conductor of large 
capacity and high resistance for high po 
tential discharges. This mass has the fur 
ther desirable characteristic that it is self 
healing berause of the fluid or semi-fluid 
character of the same. . . . . 
The present invention as represented in 

the embodiment hereinafter described in de 
tail is designed to meet the demand for a simple and inexpensive, yet compact and 
durable lightning arrester capable of quick 
and facile assembly and installation. The 
embodiment described is particularly well 
Suited for use in installations involving com 
paratively. low voltages where it is desired 
to provide ample protection for the line, but 
where the use of the more elaborate devices 
of this character would entail an initial out 
lay or expense which would be prohibitive. 
The invention provides an insulated elec 

trode connected to line and mounted on a 
suitable base, the electrodes carrying an arc 
ing horn on which a discharge ball is ad 
justably mounted. A second grounded elec 
trode carrying a similar discharge ball is 
also mounted on said base, and includes an 
arcing member and grounded conductor of 
relatively large area and high resistance of 
the character above described. This insures 
a large capacity with sufficient resistance to 
prevent continuous arcing of the dynamo 
potential after a surge has passed through 
the arrester. V- : 
The discharge balls or spheres are 

mounted on parallel axes, namely the horns, 
and they are rotatable to present fresh dis 
charge surfaces to maintain the sphere gap at proper efficiency. 
The device is characterized by simplicity 

and compactness, and also the changeability 
of the parts thereof, which latter features 
make for cheapness of manufacture, conse 
quent low original cost and moderate ex 
penses for upkeep. - 
While I shall describe in detail a pre 

ferred structural arrangement, it is to be un 
derstood that I reserve the right to modify 
the structure in providing refinement of the 
same when reducing to practice. 
A more concrete understanding of niv in 
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1,689,781 
causes the same to contact closely with the 
surface of the resistance rod 52. The effec 
tive resistance due to skin effect or surface 
flow is thereby appreciably reduced. The 
filler 58 is not a pure insulator, and possesses 
some conductivity, but only to the degree 
that it serves as an exceedingly high resist 
ance. Being so disposed, it is in parallel to 
the resistance rod 52 and begins to act when 
the flow through the rod is excessive. 

In assembly of the shell, water-shed and 
foot piece, the conductor 52 is seated in the 
recess formed by the flange 40, and cement 
such as Babbitt metal indicated at 60 is 
poured around the space between the con 
ductor 52 and the flange 40. The sheld 42 
is now placed in position, and cement in 
dicated at 61 is poured around the space 
provided between said shell and said flango 
39. When this has set, the foot piece and 
shell and conductor are inverted, and the 
spring, cap 53 and shell are all seated in the 
recess in the water-shed 43: cement, such as 
babbitt in molten form, is now poured 
around the space between the shell 42 and the 
flange 44, and permitted to set, this cement. 
being indicated at 62. After the cement has 
set, the filler 58 is introduced hot into the 
shell 42 through the openings 59. The filler 
is of a cementitious and somewhat plastic 
nature, and does not set firmly, and there 
fore, when the foot piece and shell and as 
sociated parts are returned to normal posi 
tion, and the device assembled, it is neces 
sary that some means be provided to prevent 
the escape of the filler 58, as it would do 
more or less rapidly under different condi 
tions of temperature. I have therefore ar 
ranged a disk 63 of sheet metal, paper fiber, 
or other material, between an annular 
shoulder 64 formed on the under face of the 
foot piece 38, and a ring 65 collforming to 
the shoulder 64 formed on the base 10, said 
shoulder and ring gripping the disk when 
the foot piece is clamped on to the base by 
means of the bolts 66-66. The heads 67 
67 of the bolts are arranged within the base 
10, the base 10 being made of a semi-hollow 
construction for lightness. The bolts ex 
tend through the disk. 
From the foregoing, it will be apparent 

that I have provided an improved protective 
device of the clharacter referred to, which, 
while simple in construction and inexpensive 

5 to manufacture, is highly effective to safe 
guard an electrical distribution system 
against damage due to electrical surges set 
up, either by lightning or other causes. 
The setting of the discharge gap may be 
very readily regulated by the adjustable 
electrode 15. Due to the general arrange 
ment and construction of the various parts, 
the device is rugged and durable. Those 
parts which night become affected by water, 

3. 

sleet or atmospherical conditions are en 
closed within the shell 42, and sealed therein. 

In the arrangement of the device as 
shown, two electrodes have been employed 
and a single gap provided, but it will be 
readily apparent that a plurality of gaps 
might.be obtained by mounting an addition 
alone or more electrodes on the base 10, where 
such arrangement is desired. While I have 
shown the insulated electrode as the adjust 
able one, it will be obvious that the other electrode may be made adjustable by modi 
fying the arrangement of the structure with 
out departing from the spirit of the inven 
tion. 
The entire supporting column for the elec 

trode 49' comprises a conductor of high re 
sistance. This column includes three paths, 
namely, the rod 52, the compound 57, and 
the sleeve 42, all of progressively greater de 
grees of resistance respectively. 
The device may be shipped for use assem 

bled, or with the electrodes and the balls de 
mounted, and, in fact, in some instances it 
is possible to ship the device completely dis 
assembled, and assemble the same in the 
field. I have stated that the above described 
device is designed for low voltage systems, 
but it is apparent to those skilled in the art 
that such a limitation is not inherent. It 
may also be desirable, in some instances, to 
have the standard 11 detachable from the 
base 10, and therefore I do not limit the in 
vention to the exact mounting of the stand 
ard as shown. 
I contemplate changes in the device which 

are warranted by the scope of the claims. 
I claim: 
1. An electrode for lightning arresters 

comprising, in combination with a base, a 
foot piece removably secured to said base, 
a shell of insulating material carried on 
said base, a water shed on the other end of 
said shell, means for sealing said shell in 
said foot piece and shed, a solid resistance 
element in said shell, a filler surrounding 
said solid resistance element, means for in 
troducting this filler into the shell after the 
same has been secured to said foot piece and 
water-shed, and a plate interposed between 
said foot piece and base for preventing said 
filler from working out of the shell, and an 
arcing terminal carried by the water-shed. 

2. In a lightning arrester, a sleeve of in 
Sulating material, a metallic closure for one 
end of said sleeve, said closure having an 
opening for filling of the sleeve, a cap for 
the other end of the sleeve, said cap having 
a petticoat, said cap and closure being se 
cured to the ends of the sleeve, a high resist 
ance conductor connecting the cap and clo 
sure and lying within the sleeve, a filling of 
bituminous compound in the sleeve surround 
ing the high resistance conductor, means se 
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cured by the closure for closing, said filling 
openings, and an electrode mounted directly 
?n the top of the çap. , , 

3. In an electrode, the combination of a 
base, a shell of insulating material, a resist 5 

ance element in said shell, a filler disposed in 
the shell and surrounding said resistance 
element, a foot piece mounted upon the shell 
and provided with means permitting the in 

10 troduction of the filler after mounting, the foot piece on the Shell, means removably, 
the securing the footpjece to said base ånd means 

interposed between the foot, piege and said 
base for sealing said first means. 

ls 
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flanges, the Quter flange being adapted to 
fit upon the shell and the inner flange to 
receive the end of a resistance element, a 
resistance element disposed within the shell 
with one end in said inner flange, a filler dis ,"'...' : : . . . . . . ? ‰? 2 ??? ; • { : ` ?? ` posed within the shell and surrounding the 
resistançe, element, said c?p having ån oper 
ing in its base and between said iner and 
outer flanges, for the introduction of the 

20 

filler after mounting the cap on the shell 

. material, a çap op, theçid,9cf. ?aid i?lhell, said , 
c?p: having. Quter, and_inner.?9ncentric , 

.element ? ?! ‘‘ ? i : . . ???? ... " : { 

4. In combination a shell of insiilating 

means for sealing said opening and a 
other chd of the shell and electrigally 

connected to the other end of said resistah 
In witness whereof I hereunio. Subscribe my name this 25thday oue, 1920. ERNEST H. 
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