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10
. designed to prevent injury’ to msuiﬂterc; used;.
cooon hlfrh potential lines. " R
o In ordmerv high potential eleetrle Weteme, "
o When the ¥ oltwe on the line (,f}nducim Tises:
. 15 abnormally due to lwhtnmfr or.other
- aflash-over current 15 apt to teke place. over. |
- thes emfﬂee of the. 111%111:1%01 to the pin be-
. neath it and. theme to the. eetth
. charge current 1s of sufficient. th to over--
come the dielectric: strength (}f the medinm
- and break it down an arc. will: fo]low.. which:

- arc is due to the power current-or voltage of
That is, the actual dleeh.lrwe due
" to the high velte oe. of the hfrhtnuw 18 of

25

20

| : '?-.f..the line.

966 583

: 'fe all wham u‘ may concern: = o
" Be it known that L. Lioyp C.. N :n:@trmL,sm:.r
a citizen of the United States, and a leeldent
of ‘Buftalo, county of Ille
. 5 York, have invented certain neéw and useful
R ﬁ'-_'.'iImprm’ements in Insulator-Protecting Appa-

SR 1"mtue of T‘.]Ilt‘h the tolmw:llw ]“} a spemﬁ('a-f |

.....

UN l :;

STATES PATENT o

;o

OFFICE.

LLGYD C NICHOLSON OF BUFFALO NEW YORK

: ..'I o

INSULATOR—PROTECTING APP@RATUS

Speelﬁcetmn ef Letters Patent

Patented Aug, 9 1910

Apphcetlen ﬁled September 10 1909 Senel I-Te 517 159

\Ty mventmn re]etes to 11111)1*0w*e111ents in

- which follows is due to the flow of the power

destroy at.

In such high potentml insulators there. is
- also llqbﬂﬁy of, the insulator puncturing di-
- rectly from the tie-wire to the pin carrying |
- 'the insulator, or else only one or two of the
- skirts of the insulator: may be punctured, the
. 4B

- the remaining Sknts

" For obviating eert‘un of the ebove chfﬁ !
o culties T have provided -an’ mmnﬂement
. which is clearly shown and- f]eserlbed mny: |
application for United States Letters Peten‘c:

L _'._-_I..-ﬁled January 25, 1909, Serml""Ne. 473,980. .

55

One ob]ect of the present mventlen 18 to -.

hon aml oeneem]]y fe prwlde means fer

LN LI IR |

ca ITSE";

It th]b dis-.

bmte of New |

I description given below taken in connection 60
“with the accompanying drawmo' whleh fﬂrms

a part of this: speelﬁcatlon. STk a :

|- - In the dmwnw Figurelisa Slde Vlew ef e

| conductor and 111euletor prewded with one

;protectmcr apparatus and is more especially | form of my 11npr0vement

1 view of the same.

I the same.

very: sholf dur etmn hut the- he'wv dieeh‘lreen .

.. current which follows the ﬂash over when'|.
. the dleleetue
7 broken down.

C 80

| connected Wlth the.

-_'

electrode curving abo
‘sulator. tiear fhe ‘top:
| clamped to the conductor so that they are:
.epaeed from the insulator at all points butare '

. :_:prov]de 1mpmvementq m the a,rra,ngements?”f eleetmeqllv COHHECWd Wlth th@ cenduetor 1

- shown and described in said. prior applica- |

:thorouc'hlv pmtectmg the top and neek of

the msuhtol from such power discharges. -
Further objects, features and advanteges
will. more. clearly appear from.the detailed '

Fig. 218 another 65
Flﬂ‘ 3 18 a plen V1ew of

Referrmfr to. the varions, ﬁﬂfures 1 repre- a

é.sents the main line high potentlal COIldllCtGl
-_-seem'ed to the 1115111.;11(01*
| _wne 3 passing ar ound the neck 4 at the head

5 of. the 111‘311];1’(01 “The lnsuhter 92'in" the

_-_present instance 13 made up of three skirts 6,

7 and 8, e
“base 9 by means of an:iron pin 0.  Bolted: 7 5

and is secm*ed to a. pole or. ether

to- the base of the iron pin 10 are memlhe

'_imembers 11 projecting upwardly and:out:
wardly end carrying at their outer. ends the

guard ring 12.. (xlmld ring 12 is below o on.:

conductor 1 as the 1115111:»1’(01‘ o.and- CUTVES OY -

~extends in the form of a circle about the'in- . -
strength of the, air has been | sulator 2 ‘lt a height between the skirts 7.

The 1]15111&‘5015 uf-,ed in such | and 8 and 18, Somewhet ]a}, OCT. 1N dmmeter

high’ potentlal eleetme Vsteme are usually “than any of the skirts so- that it is spaced 85

- of glass or porceldin., Therefere when eueh | therefrom and -from the. msu]ator 9. The -
- power arcs occur over the SklI‘tS of the in-
- sulator the heat is apt to injure or wholly |
To prevent such destruction. I
place an electrode connected: Wlﬂl the eerth;_
~ so that when.a flash-over and power: arc ia
 “oceur thereon the whole arc is diverted.|
S away from . the insulator to. the electrode
so that it will not injure. the msulator.*'

o 4{}

conducting member or pin 10 is eleetrlcally
guard ving 12 by means.

of metallic membersi11l: and the whole'is con-

1 nected with the o'rmmd or ewrth by means {}f 90 |

a conductor 13,
Spaced about. the neck ef the msulator I

: .prowde an electrode.14 in- tlie form of a ring.
The ring 14 is. compeeed of two semi-¢ircn-

1 lar pieces having their ends bert upwardly 95
‘as at 15. The cerres[)endmw ends of these
semi-circular pieces- are %emed toa'ether
above the ‘conductor 1 by means. et mng

-'_members 16.

discharge taking p]e,ce OVEr. ’{he surface ef.: “the semii- -circular miembers are also secured: 100
- together below the conductor. 1'by means ef

suitable clamps 17. . Tt will thus be seen-that -
“the members' eempesm the ring 14 form an-
% the, neck of the - R

thereof  which, . are: 105 S

The-corresponding ‘ends 15 of -

“When an abnormal voltage | emsts upon

by means-of a’ tie: 70:-.':'-1._'; S

the same side of the hormontal plane of- the. Sﬁ

the mam lme eonductor 1 the eame veltage 110 B

' ' . Lo " '
I ! i.'l I' ! - 4 ! . -I - rl
ve - 1 ', .
" - . ' 4 !
' "
e . .
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~ -14. This tends to increase the leakage cur-
. rent over the surface of the insulator and if |

" to the conductor 13 and to earth. This
10

~ which has been broken down because of the

15
- will now take the more favorable
~ through the surrounding air from electrode
14 to the guard ring 12, in which position it
-, 20 1s far enough removed from the insulator.

' at'some point on tie-wire 8 and would cause
25

. verely burned.
.. __scribed, a means is. provided for taking the

| . 3 Y -upper terminal of the arc off of the tie-wire

o ~ciently from the neck of the insulator to pre-
= vent damage thereto. Thus, immediately

g

-3 and: the pin 10, its upper end flares and
. attaches-to electrode 14, while its lower end
-~ transfers to the guard ring 12, assumin
.- position shown by dotted line 18 in Fip. 2,

4

- the conductor 1'to the electrode 14.

_ . the flashover liability

&

-~ rings 12 and 14 with reference-to the size

60

g5 Place uver the surface of the insulator to the-

6

B pin-_,-’_lOﬂnd_‘@hence- to earth. ITowever, 'im-_

5 - “Initial resistance” I intend to ctmprehend

- charge of current and not break down as

eﬁsts_ upon the tie wire 3 and the electrode |

the voltage becomes large enough the dielec- |

tric strength of the intervening medium will
be broken down and a heavy discharge will
take place over the suiface of *he insulator:

* heavy discharge which follows is hoswever

due to the power current which: flows from
the conductor to the ground over the path

initial high voltage to which it has been sub-
~Jected. The power discharge, however, im-
mediately forms into a flaring arc which
path

parts so that they will not be injured by
heat. If the electrode 14 were not present,.
the upper terminal of the are would remain

“Intense heat to exist at that point, so much -
‘so that the head piece 5 of the insulator
- would be broken, and the tie-wire itself se-

lacing the rin

b

o electrode -14 as de-.
0

~ away from the neck and providing an elec-
-trode which 1s at every point separated suffi- -

° *after the power arc forms between tie-wire

) the

0

the .current supplying this arc passing
members 15 1n its Ppassage from

. In order that the presence of .the guard
= Tings 12 and 14 may not cut down the re-
sistance offered by the insulator or increase

e flashover lLiability, they are so arranged
‘that the initial resistance through the sur-
rounding medium befween thesé electrodes

(18 greater than the initial resistance over the
surface of ‘the insulator. ‘This 15 accom-
plished by proper proportioning and placing

0

~and leight of the insulator. By the term
5 the tendency of the air gaps to resist the dis-
“well gs the teridency of the conductors to
~resist the passage of current. The guard
ring or electrode 12 is this.so sifuated that
~the mitial resistance through the air between
1t and the electrode 14 .or the tiewire 8 is
'so great that the initial discharge will not
- pass directly through the air, but will take

fign

electrostatic capacity the

of the electrode or

oy

. 966,583

me'dilately the arc has been formed its flar- - -

Ing in various directions causes it to shift =

to the neck ring 14 and the guard ring 12s0
‘that the arc is not only drawn away from
-the skirts of the insulator but is also drawn

away from the neck of the insulator so that'

heated and damaged.

In insulators constructed as shown in the .
reg 1t 1S a necessary condition that the.

it fits.

‘no part of the insulator will _becl.ome:'11_11’(111137.---;:}

tage per unit thickness than any of the other 2

parts. Thus, when a high voltage acts the - "+
‘inner part 1s more liable to puncture than B
‘the others.. Also, 1f the inner. part punc- ...
tures the other '
cause of the ine

In a like manner if the skirts 6 and 7 have

ture than the skirt 6. : Hence

verted from puncture, the purcture of

strength of the surrounding medium  will

1s accomplished, therefore,

£ these parts.

value of the in-

é)arts' may puncture also be- -~

ectiveness of the inner part - -
when punctured. If the dielectric strength .

of the skirt 6 is great enough and its electro-
static capacity is large enough the discharge L
will take/place over its surface, but may - = -
puncture the skirts 7 dnd 8 on account of the ’
lower electrostatic capacity .

L L _ e 100 - -
~sufficient dielectric strength and sufficient
_ _ .é}i'sch'a:rge will take +
‘place over the surface of the skirts 6 and 7 -
and will puncture skirt 8 on account of-its
‘relatively low electrostatic capacity. Since
| the electrostatic capacity of the inner skirt ~ =
| 81s necessarily less on account of the size of ..
its top than that of 7 and the capuacity of
skirt 7 is for the same reason les§ than'that =~
of ‘the skirt 6, it is evident that the skirt 8 110~
‘1s more liable to puncture than the skirt 7© =~ .
and that the skirt 7 is more liable to punc- . o
parent that if the skirt 8 ecan be pre- ..

-118 |
thé ther skirts 1s likewise prevented. The =
puncture of skirt 8 is.prevented by means =

guard ring 12 being . =
Irlaced at a position sudh that the dielectric —:
120
be-broken down between the lower edge of - -
| the skirt 7 and the guard ring 12 before the. .
surrounding medium will be broken down - =
between these points when the path.is over =~
the surface of skirts 7 and 8. ’This result
1sh; by -causing the. -
ring 12 to slightly lower théga_shmfer value = =
of the insulator below the skirt 7, but with- -
out lowering the flashover
sulator above that point.

L

180

o
electrostatic capacity of a shell or part be
less than that of the shell or part into which -~
This is true because the active di- -

‘electric area of the inner shell is smaller -
‘than the active area of the outer shell into
~which 1t engages. "This condition "causes . =

‘more voltage to act upon the inner shell per
“unit thickness than upon the outer shell or -~
shells when two or more shells are assembled -~ =
as shown. IFor this reason when an abnor-
‘mally high' potential exists on an insulator =~ =
the inner part will have to resist more vol= =

80
.f9"0',:=fl'_._' L

105

125
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_ From the above it will appear that by pro- the insulator and”spaced“iherefrom. éich

viding the electrode 14 spaced about the neck member having its ends bent to embrace the

- of the insulator 2 I have provided a means conductor, means- for seeuring the corre-w:.:

sunple and economical in construction and | the power arc away from the insulator when'
easy to Eut 1n place since the clamps 17 are
19

~ the electrode in place upon the conductor 1.

15

- scribed except as hereinafter claimed, but

20

 scribed, an electric conductor, an insulator
therefor, a tie wire for securing the con-

25
30

- 35

40

45

50

-top part or meck of the 1nsulator when a | one side. of the ‘conductor, cla IPS--10r 80- "
power arc occurs thereover. ‘It will also be |'curing them together . on . the otherSId‘Bt_}:fﬂ

ments in great detail I do not desire to be

secure by Letters Patent of the United

and electricallytonnected with the conductor
‘o protect the tie wire and neck of the insu-
lator,and a second electi,de arranged to di-.

~curing the conductor to the insulator, an

conductor, said electrode being formed of | - = H. E. Nr1cumors,

which prevents any injury being done to the sponding ends of the members. together: on 55 -

et e e Ty o ke '-__ L Eaies
~for - |0 .
P P o A

i B

apparent that the neck ring arrangement is | the conductor and means-arranged to divert ..

Ll
e
-

camps 17 are | a flashover: occurs over the surface of the §0;
ent over the ends 15 by a siiitable | insulator. | - o

readily tor. T
-4 In an arrangement of the. class. déi -

tool to securely hold the members of the | - S gl
ring 14 together and at the same time clamip- seribed, an. electric- conductor, an ingulator
-therefor, an electrode spaced from . the insu.i>

[
L TR W
-
A

- .
= .1
' [

T

s

~Although I have ' described m -lmprove-

Ly

ductor, said electrode being formed of: &

limited to the exact details shown and de-

spaced therefrom, each member havirg. its® -

ends bent to embrace the conductor; means:

Having fully and élearly"explained. my | |
for securing the corresponding ends ‘of the 70

invention, what I claim as new and desire to _

members together on one side of the -con-"-"

States is:— ~ductor, ‘clamps for securing them together.

h
. .
:
..
.Il, .
J*I
Pt

-
- l'.h
'
' I'|"'l
- '
a
]
O

lator and electrically connected with the ¢on-=6x..

]
Ll
'
.
L]

.members placed around. the insulatdi. .and. |

1. In an arrangemeht of the class ‘de- | on the other side of the conductor and means.

arranged to divert the power arc away from %
the insulator when a. _gﬁ;shover; occurs over- 75
the surface of the insulator. . ... e

5. In an arrangement of ‘the class:de-s

g

ductor to the.insulator, an electrode oppo-
site said tie w' e, spaced from the insulator

vert the power arc away from the insulator

when a flashover occurs over'the surface of . . b
the insulator. =~ - .. | and spaced therefrom each member having: -
2. In an arrangement of the class de- | its ends bent to embrace the COIidIITGtOE—'}”ﬂJli%:_
scribed, an electric conductor, ‘an 1nsulator an ' ' '
of the pin type therefor, 4 tie wire for se-

i
' L e
-

away from thé insulator when 'a flashover:™*
‘ ' o wire. oty AN | occurs over the surfageof the insulators:: s
eléctrode opposite said tie ‘wire, spaced from | 6. In an. arran géimient ; of the: cléss des, -

the insulator and electrically connected with

1
'...u,f..'nl -

o
-

r
*pr
'

conductor, said electrode being formed' of ™~ =
tWO membersplﬂCEd around the ]_nsulatﬁr

4
.

- Tig
4

seribed, an electric conductor, an insulator .= -
‘therefor, an electrode spaced from the msu- iz
lator ‘and electrically connected with the 80

' o
L] - -
L

| means arranged to . divert the ‘pows LIarci8y

.
L -
- [] .
o, +
Ta . t

scribed an electric conduetor, aly insulatoE:,

the conductor, said electrode being formed in | therefor and an electrode opposite the- “?,;%:5'90 o

the shape of a ring spaced around the neck  lator and electrically connected with the ¢6 1

-
o
...

of the insulator and a second electrode ar- ductor, said electrode -being formed of tw

ranged to divert the power arc away from | members clamped to’the conductor on each .= .

the imsulator when a flashover occurs over | side of the insulator.; . - .‘

the surface of the insulator, said second elec- | . In testimony whereof, I have signed iy 95
trode being electrically connected with earth. | name to this specification, in’ the presénce of.."*

3. In an arrangement of the class de- | two subseribing witnesses.

-

scribed, an electric conducter, an insulator L OYD . ¢ NICHOLSON. :

therefor, an electrode spaced from the in. | o .
sulator and electrically conhected with the | Witnesses: °

two semi-circular members placed around | = A. G. -Bierma.
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