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UNITED STATES PATENT OFFICE. 
ILLoYID C. NICHoLisoN, oF BUFFALo, NEw YoRK. 

INSULAToR-PROTECTING APPARATUs. 

954,329. Specification of Letters Patent. Patented Apr. 5, 1910. 
Application filed January 25, 1909, serial No. 473,980, 

To all uvhom, it may concern: 
Be it known that I, LLoYD C. NICHIoLisoN, 

a citizen of the Üniteå States, and a resident 
of Buffalo, county of Erie, State of New 
York, have invented certain new and useful Improvements in Insulator-Protecting Ap 
paratus, of which the following is a speci 
fication. 
My invention relates to improvements in 

protecting i apparatus for insulators and is 
more especially designed to, prevent injury 
to high potential insulators due to punctures 
and the arcs of the power current which 
follow flash-overs. • In ordinary high potential electric - sys 
tems when the voltage on the line conductor 
rises abnormally due to lightning or other 
causes a flash-over current is apt to take 
place over the surface of the insulator to 
tlhe opinbeneath it and thence to the earth. 
If this discharge current is of sufficient value 
to overcome the dielectric strength of the 
medium and break it down an arc will fol 
low, which arc is due to the power current 
or voltage of the line. That is, the actual 
discharge due to the high voltage of the 
lightning is of very short, duration but the 
heavy discharge which follows is due to the 
flow of the power current which follows the 
flash-over when the dielectric strength of the 
ir has been broken down. The insulators 
used in such high potential electric sys tems are usually of glass or porcelain, which 
maferials are very } and easily lin 
jured by heat. Therefore, when Such power 
arcs occur over the skirts of the insulator 
the heat is apt to injure or wlholly destroy 
it. To prevent such destruction I place an 
electrode co?nected with the earth so that 
when, a flash-over and power arc occur there 
on the whole arc is diverted away from the 
insulator to the electrode so th?t it will not 
injure the insulator. In such high poten 
til insulators there is also liability of the 
insulator puncturing directly from the tie 
wire to the pin carrying tlhe, insulator, or 
else only one or two of the skirts of the in 
sulator may be punctured, the discharge tak 
ing place över the surface of the remaining 
skirts. . . N „" - " 

It is anotheir object of my invention to pre 
vent or eliminate ?uch punctures and to do 
this without increasing the flash-over liabil 
ity of the insulator. - Further objects, features and advantages 

| 
| 

will more clearly appear from the detailed 
description given below taken in connection 
with the accompanying drawings which 
form a part of this application, 

In the drawings, Figure 1 is a vertical 
view of an insulator with protecting appara 
tus embodying one form of my invention. 
Fig. 2 is a similar view showing a modifica 
tion in which a protecting covering, is ap 
plied to the main line conductor. Fig. 3 is 
a plan view of the insulator and apparatus 
shown in Fig. 1. Fig. 4 is a vertical section 
of the insulator and apparatus shown in 
Fig. 1. Fig.5 is a vertical section of a modi 
fied form of insulator with protecting ap 
paratus embodying one form of my inven 
tion. Fig. 6 is a plan view of the in 
sulator and apparatus shown in Fig. 5. 

Referring to Figs. 1, 2, 3 and, 4, 1 repre 
sents a main line high potential conductor 
secured to the insulator 2 by means of a tie-, 
wire 3 passing around the neck of the in 
sulator. In Fig. 2 the tie-wire 3 is shown 
wound about the main line wire 1 for a con 
siderable space on each, side of the insulator, thus forming a metallic covering 4 for the 
conductor 1, giving body thereto to prevent 
the mainline conductor from burning apart when a heavy discharge takes place there 
from at the insulator. This last feature, 
however, is not necessary to the attainment 
of the principal objects of my invention. . 
The insulator 2 in the present instance is 

made up of three skirts 5, 6 and 7 and is se 
cured to a pole or other base 8 by means of 
an iron pin 9. The various skirts 5, 6 and 
7 may be secured together and to the pin 9 
by means of Portland cement 10. Bolted 
to the base of the iron pin 9 are metallic 
members 11 projecting upwardly and out 
wardly and carrying at their outer ends a 
guard ring 12. The guard ring 12 is below 
or on the same side of the horizontal plane 
of the conductor 1 as the insulator 2 and ex 
tends in the form of a circle, about the in 
sulator 2, at a height between the skirts 6 
and 7 and is somewhat larger in diameter 
than any of the skirts, so that it is spaced 
therefrom and from th? insulator 2. The conducting member or pin 9 is thereby elec 
trically connected with the guard' ring 12 by 
means of the metallic, members 11 and the 
whole is connected with “ ground or earth, 
by means of a conductor.f3. ** * * . . . . Referring more especially to Fig., 4 the 110 
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power arcs since such action interferes with 
the continuous operation of the electrical 
machinery and I attain this advantage, and 
at the same time prevent the various skirts 

5 from puncturing in the efficient manner 
above described. 

In order that the heavy disclharge taking 
place from the tie-wire 3 may not burn the 
saline apart because of its taking place at 

o approximately a single point I prefer to 
place around the neck of the insulator, in 
contact with the tie-wire 3, a conducting 
ring or band 14. However, if the tie-wire is 

? to withstand the discharge the con 
ductor or ring 4 nmay be omitted. 

Referring to Figs. 5 and 6 I show a modi 
fied form of insulator much shorter than 
that of Figs. 1, 2 and 4. The insulator of 
Fig. 5 is provided with three skirts 15, 16 

15 

20 it ! pin 18 in the usual manner. In such short 
insulators in order that the electrode or 
guard ring 12 may not cut down the flash - 
over value of the insulator it may be found 
desirable to place the same at a lower level 
than that of the lowest skirt 17 of the insu 
lator. In order that the operation of pre 
venting flash-over arcs from injuring the 
insulator may take place as above described 
Il provide a porcelain tube 19 surrounding 
pin 18 and resting upon a flange 20 there 
upon. This causes the arc due to a flash 
over immediately it has once started to shift 
to the electrode or guard ring 12 rather than 
keep to the longer path to the metallic pin 
18. In the arrangement shown in Figs. 5 
and 6 the guard ring or electrode 12 is se 
cured directly to the pin 18 by means of 
mefallic braces 21 secured to the pin 18 by 
means of bolts 22. In some arrangements 
it may not be necessary to use the porcelain 
tube 19, since, although the ring 12 is placed 
below the lowest skirt of the insulator yet 
the arc will readily shift to the guard ring 
because of its flaring qualities. 

Although I have described my improved 
arrangements in great detail I do not desire 
to be limited to such details but i Having fully and clearly explained my 

50 invention what I claim as new and desire 
to secure by I Letters Patent is: 

1. In an arrangement of the class de 
scribed, an electrical conductor, an insulator 
therefor and an electrode on the same side 
of the horizontal plane of the conductor as 
the insulator and so arranged that the re 
sistance from the conductor through the 
Surrounding medium directly to the elec 
trode is greater than the resistance from the 
conductor to earth when the discharge oc 
curs over the surface of the insulator. 

2. In an arrangement of the class de 
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and 17 secured to the metallic conducting || 

so arranged that the initial resistance offered 
to a discharge between the conductor and 
earth is greater when the path of the dis 
charge is directly through the surrounding 
medium than when it is over the surface of 
the insulator. 

3. In an arrangement of the class de 
scribed, an electrical conductor, an insulator 
therefor and an electrode connected with the 
earth, arranged on the same side of the hori 
zontal plane of the conductor as the insul 
lator and so adjusted that the initial resist 
ance offered to a discharge from the con 
ductor through the surrounding medium 
directly to the electrode is greater than the 
“ flash-over” resistance of the insulator. 

4. In an arrangement of the class de 
scribed, an electrical conductor, an insulator 
therefor and an electrode connected with 
the ground and placed on the same side of 
the horizontal plane of the conductor as the 
insulator and lying outside of the insulator 
parts and arranged to divert the arc away 
from the insulator parts when a flash-over 
and arc occur thereon. 

5. In an arrangement of the class de 
scribed, a conductor, an insulator therefor, 
and means for diverting the arc from the in 
sulator when a flash-over and i arc occur 
thereon. 

6. In an arrangement of the class de 
scribed, a power conductor, an ni insulator 
therefor, and an electrode arranged to divert 
tilne power arc from the insulator wlen a 
flash-over occurs over the surface of the 
insulator. 

7. In an arrangement of the class de 
scribed, a conductor, an ins?lator therefor, 
and an electrode connected with the ground 
and arranged to divert the arc a way from 
the insulator when a flash-over occurs 
thereon. 

8. In an arrangement of the class de 
scribed, a conductor, an insulator tillerefor, 
and an electrode connected with the ground 
and spaced around the insulator in a posi 
tion to divert the arc thereto away from the 
insulator when a flash-over and are occur 
on the insulator. 

9. In an arrangement of the class de 
scribed, a conductor, an insulator therefor, 
and an electrode placed at one side of the in 
sulator and below the top thereof for attract 
ing the arc thereto away from the insulator 
when a flash-over and power arc occur 
thereon. 

10. In an arrangement of the class de 
scribed, a conductor, an insulator therefor, 
and an electrode for diverting the arc there 
to, away from the insulator, when a flash 

| over and arc occur thereon, said electrode 
being so i arranged that the resistance 

scribed, an electrical conductor, an insulator | through the surrounding medium directly to 
therefor and an electrode in proximity to the 

5 insulator and connected with the earth and 
the electrode is greater than the resistance 
from the conductor to earth when the dis 
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charge occurs over the surface of the in 
sulator. 

11. In an arrangement of the class de 
scribed, a conductor, an insulator therefor, 
and a metallic electrode outside of the insu 
lator parts and connected with the earth, for 
diverting the arc away from the insulator 
when a flash-over and arc occur thereon, said 
electrode being so arranged that the initial 
resistance offered a discharge between the 
conductor and the earth is greater when the 
path of discharge is directly through the 
surroundling medium to the electrode than 
when it is over the surface of the insulator. 

12. In an arrangement of the class de 
scribed, a conductor, an insulator therefor, 
a metallic pin for the insulator and an elec 
trode connected with the pin and with 
earth for diverting the arc away from the in 
sulator when a flash-over and arc occur over 
the surface of the insulator. 

13. In an arrangement of the class, de 
scribed, a conductor, an insulator therefor, a 
conducting member extending beneath the 
insulator, and an electrode electrically con 
nected there with and with earth for divert 
ing the arc away from the insulator when a 
flash-over arc occurs on the surface, said 
electrode being placed on the same side of 
the conductor as the insulator and outside 
thereof. 

14. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having a plurality of skirts, and an electrode 
electrically connected with earth for divert 
ing the arc away from said skirts when a 
flash-over and arc occur over the surface of 
the insulator. 

15. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having a plurality of skirts, and an elec 
trode electrically connected with earth for 
diverting the arc away from said skirts 
when a flash-over and arc occur over the in 
sulator, said electrode being placed outside 
of said skirts and below said conductor. 

16. In an arrangement of the class de 
scribed, a conductor, an insulator therefor, 
and an electrode arranged to divert the arc 
from the insulator when a flash-over and arc 
occurs over the insulator, said electrode be 
ingr in the form of a metallic ring extendling 
substantially around the insulator. 

17. In an arrangement of the class de 
scribed, a conductor, an insulator therefor, 
andl an electrode electrically connected with 
earth for diverting the arc away from the 
insulator when a flash-over and arc occur on 
the surface thereof, said electrode being in 
the form of a conducting ring extending 
substantially around the insulator below tlhe 
top thereof and spaced therefrom. 

18. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having a plurality of skirts, and an electrode 

electrically connected with earth for divert 
ing the arc away from said skirts when a 
flash-over and arc occurs on the insulator, 
said electrodle being in the form of a con 
ducting ring extending substantially around 
the insulator between its top and bottom and 
spaced therefrom. 

19. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having two skirts, the lower of said skirts 
having less electrostatic capacity than the 
one above it, and an electrode arranged so 
that the initial resistance from the upper 
skirt to the electrode directly through the 
surrounding medium is less than the initial 
resistance to said electrode when the path is 
over the surface of said lower skirt and the 
initial resistance from the conductor to said 
electrode is greater than either of the above 
mentioned resistances. 

20. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having two skirts, the lower of said skirts 
having less electrostatic capacity than the 
one above it, and an electrode arranged on 
the same side of the conductor as the skirts 
and so that the initial resistance from the 
upper skirt to the electrode directly through 
the surrounding medium is less than the 
initial resistance of the path over the surface { 
of said lower skirt to earth, for preventing 
the lower skirt from being punctured from 
abnormally high voltages. 

21. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having two skirts, the lower of said skirts 
having less i electrostatic capacity than the 
one above it, and an electrode connected 
with earth and arranged so that the initial 
resistance from the upper skirt to the elec 
trode directly through the surrounding me 
dium is less than the initial resistance to 
earth when the path is over the surface of 
said lower skirt, said electrode being situ 
ated outside of the insulator and between 
said skirts. WMO 

22. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having two skirts, the lower of said skirts 
having less capacity than the one above it, 
and an electrode arranged to divert arcs 
away from the skirts and also arranged so 
that the initial resistance from the upper 
skirt to the electrode directly through the 
surrounding medium is less than the initial 
resistance to earth when the path is over the 
surface of said lower skirt, said electrode 
being connected with the earth o and in the 
form of a conducting ring extending around 
the insulator and spaced therefrom. 

23. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having a plurality of skirts, one of said 
skirts being arranged to have less electro 
static capacity than the others, and an elec 
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trode arranged so that a discharge to it will 
pass over one skirt without passing over 
another to prevent said skirt of low ca 
pacity puncturing from abnormally high 
voltages, said ele?trode being connected to 
earth and situated outside of said skirts be 
low the top of the insulator. 

24. In an arrangement of the class de 
scribed, a conductor, an insulator therefor 
having a plurality of skirts, one of said 
skirts having the Smallest capacity, and an 
electrode so situated that a discharge to it 
from the conductor will take place over one 
of said skirts and will take place to it be 
fore i puncturing said skirt of smallest ca pacity. 

25. In combination, a conductor, an in 
sulator therefor having a s plurality of 
skirts, a conducting pin for the insulator, a 
guard ring extending around the insulator 
outside othereof, and means for electrically 
connecting saíå ring to said pin and to 
earth. 

26. In combination, a conductor, an insu 
lator therefor having a plurality of skirts, 
a pin for the insulator, a guard ring ex 
tending around the insulator outside there 
of and between the two lowermost of said 
skirts and conducting members for con 
necting said ring to earth. 

27. In an arrangement of the class de 
scribed, a conductor, an insulator therefor, 
an electrode electrically connected there 
with and with earth for Yeting the arc 
away from the insulator when a flash-over 
and arc occur on the surface thereof and a 
metallic covering on the conductor near the 
insulator to prevent the conductor from 

burning apart when such a flash-over - takes place. 
28. In an arrangement of the çlass de 

scribed, a main line conductor, an insulator 
therefor, a tie-wire for securing the con 
ductor to the insulator, an electrode for di verting the arc away from the insulator 
when a flash-over and arc occur over the 
surface thereof and a conducting ring about 
the neck of the insulator adjacent the tie 
wire for preventing injury to the tie-wire. 

29. The combination of a conductor, an 
insulator therefor having a plurality of 
skirts, an electrode outside of said skirts 
and arranged so that a discharge to it from 
the conductor will take place over one of 
said skirts without passing over another of 
said skirts. 

30. The combination of a conductor, an 
insulator therefor having a plurality of 
skirts, one of said skirts Šeig arranged to 
have less electrostatic i capacity than an 
other, and the electrode arranged so that 
the discharge to it from the conductor will 
pass over the surfaces of the skirt having 
the larger electrostatic capacity without 
passing over the surfaces of the skirt hav 
ing the lesser electrostatic capacity to pre 
vent said last mentioned skirt from punc 
turing from abnormal high voltages. . . 

In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

LLOYD C. NICHOLSON. 
Witnesses: 

F. C. AvERILL, 
C. M. SEALY. 
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