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This invention relates to insulating sup-
ports for transmission lines carrying high
voltages. These supports now generally con-
sist of a series of porcelain dises which are

5 fastened together in a string by metallic
parts. The cap and pin and the link types
are most commonly used. When the type of
insulator used for high voltage lines was
changed from the pin type to the disc type, it

10 was assumed that the addition of more volt-
age to the line merely required the addition
of more units or discs in order to provide
the necessary insulation, but it was found
that the results were not at all in proportion
15 to the number of units or discs in the string.
Upon an investigation of the cause it was
found that the voltage tended to “pile up”
on the insulator units or discs adjacent the
line wire instead of being evenly distrib-
20 uted over the entire string. With a great fall
in voltage over any insulator unit, particu-
larly those units adjoining the high poten-
tial wire, the likelihood of serious damage

to an insulator unit from flash-over currents,

25 following abnormal increases in voltage, such
as those due to lightning or other causes, is
very much increased. The insulator units
which are commonly formed of glass or
porcelain, are refractory and thus easily in-

30 Jured by the heavy current following a flash-

over or puncture by the breaking down of"

the dielectric strength of the insulator with
the abnormal increase of voltage. . The piling
up of the excess voltage on the insulator units
35 adjacent the line wire breaks down the air
at the metal fittings where it is highly
stressed with the result that the air is broken
down serially from one unit to another by
transferring the high electric stress from
40 one to another in the string. Tests upon in-
sulator strings have shown the volfage dis-
tribution among the separate units to be very
uneven, the maximum being from five to ten
times the minimum. This causes uneven
45 stress and a wide variation in the leakage re-
sistance over the surface of the insulators un-
der outdoor conditions. It has been found
that with a string having dirty surfaces, the
wetting and drying out of the string due to
&0 weather changes causes a variation in the po-

tential distribution of the string, the distri-
bution improving with the increase of mois-
ture. it will therefore be seen that if the
voltage stresses could be more uniformly dis-
tributed over the units of the insulator string
or column, the length of the string or column’
could be increased to permit of the usé of
almost any desired voltage on the wire, or the
equivalent or effective length of any string
or column could be increased. .

In the present constructions the capacity
currents through the several units determine
the distribution of voltage, but the capacity
currents from the metal parts to ground and
from line to metal parts have the greatest in-
fluence. These currents are extremely small
and since they cannot be varied widely, some
other means of controlling the voltage distri-
bution is necessary.

An object of the invention is to provide an
insulator construction in which the distribu-
tion of voltage over the separaté units will be
as nearly uniform as possible and this uni-
form distribution maintained for all condi-
tions in practice. A further object is to pro-
vide an insulator construction which is sim-
ple, durable, efficient and inexpensive, and
which can be used without any changes in the

-methods of suspension now commonly used.
- Further objects and advantages will be ap-

parent from the following description of em-
bodiments of the invention and the novel fea-
tures of the invention will be particularly
pointed out in claims.

- In the practical application of the in-
vention I propose to provide on the insulator
surfacea definite high resistance conducting
or current leakage path between the metal
parts of each unit, with the leakage current

-through this path large enough to control the

voltage distribution over the insulator
string under all conditions. That is, the
leakage current over the combined resistance
of a series of units would uniformly dis-
tribute the fall of potential over the string
and while it would be larger than the ca-
pacity currents over the string the total
amount of power lost in this manner would
be little.more than that lost in present con-
structions. For further details of the man-
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ner of application of the invention to prac-
tice, reference may be had to the accompany-
ing description of two embodiments of the
invention. :

In the accompanying drawing:
~ Fig. 1 is a plan of an insulator unit which
is constructed in accordance with the in-
vention, : :

Fig. 2 is a section of the same taken sub-
stantially along the line 2—2 of Fig. 1.

Fig. 3 is a plan of a slightly modified em-
bodiment of an insulator unit.

Fig. 4 is a side elevation of a plurality
of insulators, such as that shown in Fig. 3,
in the relation thereof to a transmission line
and a supporting tower.

In the embodiment illustrated in Figs. 1
and 2 an insulator disc of the cap and pin
type has a body portion 1 of suitable insulat-
ing material, such as glass or porcelain.
The cap 2 which is secured in a well known

manner, such as by cement, to a boss 8 upon:

the upper face of the dise, is provided with
spaced ears 4 arranged to cooperate with an
eye 5 depending from the under side of an
adjacent insulator unit. The insulator body
is provided in its upper surface with a groove
6, which extends from the central portion
where it is in contact with the metallic cap,
spirally and outwardly across the upper sur-
face of the periphery, then over the periph-
eral edge and spirally and inwardly across

* the under face to the central portion of the

40

disc where it contacts with the metal con-
necting pin, the convolutions upon the under
face being preferably directly beneath the
convolutions in the upper face. This groove
is filled with a suitable resistance material 7,
such as carborundum, graphite or the like,
and is held against displacement from the
groove in any suitable manner, such as by a
protective coating 8 applied to the surface of

, the unit.
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In Fig. 3 a slightly different arrangement
of the resistance path is provided, the groove
6* extending from the central portion in
contact with the metallic cap, radially and
outwardly to the periphery, then over the
peripheral edge and inwardly across the
under face to the central portion where it
contacts with the connecting pin 5. The
groove may also obviously have other shapes
and paths dependent upon individual con-
ditions and selections.

‘When the insulator body 1 is of porcelain
it may be made up into the desired shape
and size and dipped in glaze in the usual
manner, but before firing, a band or groove
is cut out of the glaze, or out of the glaze
and porcelain, having the desired path, after
which the unit would be fired. After this
firing the grooves are filled with the resist-
ance material 7, such as the carborundum or

- graphite, and the unit is again glazed and

fired to protect and fix the resistance within

. those skilled in the art within the
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the groove. These steps may be varied to
some extent or some of them eliminated in
some instances.

While I find it advisable to have the resist-
ance path upon the under face disposed di-
rectly under the resistance path upon the
upper face, good results may be obtained
nevertheless when the paths are not so ar-
ranged, providing that the paths extend

.across the surfaces of the disc between the

connections. The proportions of the paths,
their disposition on each unit and the selec-
tion of the resistance material may be varied
in accordance with variations in the regular
voltage and other operating conditions.

In Fig. 4, a plurality of insulators, such
as that shown in Fig. 3, are connected in
series relation between a grounded support-
ing tower 10 and a transmission-line con-
ductor 12 in a usual and well known manner,
However, since the resistance material 7, on
each of the insulator units, extends from the
cap to the pin thereof, this arrangement pro-
vides a continuous and unbroken path for
leakage current between the conductor 12 and
the grounded support 10.

L have illustrated and described the in-
vention as applied to line insulators in order
to explain the nature of the invention but
this is intended for the purpose of explana-
tion only and by the use of the term “in-
sulator” I mean not only line wire insulators
but other. insulating devices for use with
high voltages such as, for example, the bush-
ings for transformers, over which-it is also
desirable to prevent variation of potential.
It will also be understood that this invention
is applicable to a single unit or a series of
units. .

It will be obvious that various changes in

“the details and arrangements herein de-

scribed and illustrated may be made by
principle
and scope of the invention. .
" Tclaim: _ ) )
1. Means for supporting and insulating a

70

80

85

90

95

100

105

110

current conductor from a grounded support -

comprising a. series of insulator units inter-
posed therebetween and connected therewith,
each unit having an insulating surface and
a high-resistance surface of conducting ma-
terial forming a continuous and unbroken
local path along said insulating surface for
leakage current between the conductor and
ths grounded support, the width of said path
being relatively small in comparison to the
diameter of the insulator. -

2. A high-voltage insulator including an
insulating body member and means for grad-
ing the voltage distribution in predetermined
manrer over the insulator embodying a strip
of resistance substance of negligible watt con-
sumption extending, and energized in re-
sponse to the difference of potential, between
the .insulator terminals and constituting a

115

120

130



10

1,728,522

local path for leakage current on the surface
of said body member, the total outer surface
area of the strip being appreciably less than
the total surface area of tﬁe insulating body
between the terminals.

3. A high-voltage insulator including an
insulating body member and means for grad-
ing the voltage distribution in predetermined
manner over the insulator embodying a strip
of resistance substance of mnegligible watt
consumption extending, and energized in re-

. sponse to the difference of PBtential, between

the insulator terminals and constituting a
local path for leakage current on the surface
of sald body member, said strip extending
windingly across said surface.

4. A high-voltage insulator including an
insulating body member and means for grad-
ing the voltage distribution in predetermined
manner over the insulator embodying a strip
of resistance substance of negligible watt
consumption extending, and eanergized in
response to the difference of potential, be-
tween the insulator terminals and constitut-
ing a local path for leakage current on the
surface .of said body member, said strip be-
ing of substantially sheet construction hav-

. ing its sides conforming to the surface of

40

[
(52

GO

the body member and of #ppreciably less
total outer surface area than the total sur-
face area of said insulating body member be-
tween the terminals.

In witness whereof I hereunto subscribe

my signature.
FRANK G. BAUM.



