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FULL COMPOSITE INSULATOR FOR ELECTRICAL CUTOUT

TECHNICAL FIELD

[0001] The present invention relates generally to electrical cutouts for high voltage
applications, such as electrical power distribution systems. More specifically, this invention

relates to nonmetal composite insulators for fuse cutouts.

BACKGROUND OF THE INVENTION

[0002] An electrical cutout is a protective device that is used to protect a power
distribution grid. The cutout generally includes a fuse assembly and an insulator. The fuse
assembly includes a fuse element, and contacts of the fuse assembly, that is located between a
high voltage power distribution line and a section of the power distribution grid. The fuse
element in the cutout is designed to blow if there is a surge in the electrical power current due
to a fault or overload current in the protected section of the system, and thereby power is
removed from the faulted section of the distribution grid. As a result, only the faulted section
of the grid loses power, and the remaining grid is protected from the current surge and is still
operational.

[0003] Conventional insulators for cutouts generally include a housing containing an
insulator body. The insulator body typically includes three metal connectors, or inserts, for
coupling a frame of the insulator body to upper and lower contact assemblies and to a utility
structure. The metal connectors are separate components that are attached to the frame of the
insulator body. The insulator generally is exposed to the challenges of mechanical stress and
electrical stress while in operation. When the fuse element in the fuse assembly of the cutout
is blown, physical force is exerted on the insulator and the metal connectors. Consequently,
the insulator musf be manufactured with sufficient strength to withstand damage from the
fuse element when it is blown. As a result, conventional insulator bodies for fuse cutouts
have typically used metal inserts, since metal can provide the desired mechanical strength for
the application. Some insulators have been made with porcelain or some other ceramic
material for strength to prevent damage when the fuse element activates. The ceramic
insulators, however, are heavy and bulky; they require specialized assembly fixtures or
processes and are awkward and difficult to handle and ship. The ceramic insulators are also

brittle and easily chipped or broken. Other insulators have been made with plastics or
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polymers in an attempt to overcome some of the failure problems associated with ceramic
insulators. However, these insulators typically include an insulator body having multiple
metal components, and the electric field is concentrated in the vicinities of the metal
components in these insulators. As a result, the connection areas between each of the
components are electrically weak. In addition, conventional insulator bodies having multiple
components require long manufacturing times and higher costs associated with

manufacturing the insulators.

SUMMARY OF THE INVENTION

[0004] The insulators for an electrical cutout described herein have improved
mechanical strength and electrical performance over conventional insulators. In one aspect,
insulators for an electrical cutout include an insulative housing surrounding at least a portion
of an insulator body. The insulator body has a frame having a first end and a second end, a
first extension extending from the first end, and a second extension extending from the
second end. The first and second extensions are integral to the frame. A third extension can
be coupled to or integrally molded to a center of the frame as well. The insulator body is
manufactured from a nonmetal composite polymer and a plurality of fibers, where the fibers
have a length greater than about 12 millimeters. The fiber content in the polymer is at least
45 percent. The nonmetal composite polymer is a thermoset or thermoplastic material, such
as an epoxy, polyester, vinyl ester, polyimide, and polycarbonate. The fibers are glass fibers,
or polymer fibers, such as polyester or polypropylene.

[0005] In another aspect, insulators for an electrical cutout include an insulative
weathershed housing surrounding at least a portion of an insulator body. The insulator body
is constructed from a nonmetal composite material having volume resistivity of greater than
about 10'* ohm-centimeter and a tensile strength of at least 30000 pounds per square inch.
[0006] In yet another aspect, methods of manufacturing an insulator body of the
insulator include the steps of placing a preheated nonmetal composite material into a heated
mold for the insulator body, closing the mold with a top force or a plug member, applying
pressure and heat until the nonmetal composite material hardens to thereby form the insulator
body, and removing the insulator body from the mold. The insulator body is a single
component that includes a frame, and a first end extension and a second end extension
integrally molded as part of the frame. A center extension can be integrally molded as part of

the frame as well. The nonmetal composite material can include long fibers, such as fibers
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having a length greater than 12 millimeters. The presence of the long fibers in the areas
between the frame and the extensions increases the mechanical strength of the insulator body
over conventional insulators.

[0007] In yet another aspect, methods of manufacturing an insulator body of the
insulator include the steps of heating a nonmetal composite polymer in a chamber, placing a
material comprising a plurality of fibers into a heated mold to form the insulator body,
forcing the heated nonmetal composite polymer into the mold using a plunger, applying
pressure and heat until the material within the mold has hardened, and removing the insulator
body from the mold. The insulator body is a single component that includes a frame, and a
first end extension and a second end extension integrally molded as part of the frame. A
center extension can be integrally molded as part of the frame as well. The nonmetal
composite material can include long fibers, such as fibers having a length greater than 12
millimeters. The presence of the long fibers in the areas between the frame and the
extensions increases the mechanical strength of the insulator body over conventional

insulators.

BRIEF DESCRIPTION OF DRAWINGS

[0008] Figure 1 is a perspective view of an insulator body of an insulator for an
electrical cutout, according to an exemplary embodiment.

[0009] Figure 2 is a perspective view of an insulator body of an insulator for an
electrical cutout, according to another exemplary embodiment.

[0010] Figure 3 is a flow diagram illustrating an exemplary method for manufacturing
an insulator body, according to an exemplary embodiment.

[0011] Figure 4 is a flow diagram illustrating an exemplary method for manufacturing
an insulator body, according to another exemplary embodiment.

[0012] Figure 5 is a perspective view of an electrical cutout having a fuse assembly
and an insulator having the insulator body of Figure 2, according to an exemplary
embodiment.

[0013] Figure 6A illustrates an electric field distribution in a conventional metal
insulator for an electrical cutout, according to an exemplary embodiment.

[0014] Figure 6B illustrates an electric field distribution in a full composite insulator

for an electrical cutout, according to an exemplary embodiment.
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[0015] Figure 7 is a graph illustrating the clectric field along (i) a metal insulator, and

(ii) a nonmetal composite insulator, according to an exemplary embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The invention may be better understood by reading the following description
of non-limitative, exemplary embodiments with reference to the attached drawings wherein
like parts of each of the figures are identified by the same reference characters.

[0017] An electrical cutout described herein generally includes an insulator and a fuse
assembly. The insulator includes a housing containing a full composite insulator body having
no metal components. The insulator body typically includes three extensions for coupling the
insulator body to upper and lower contacts of the fuse assembly, and to a utility structure,
whereby at least the extensions at the ends of the insulator body are integrally molded to the
insulator body. Generally, the cutouts described herein include insulators having improved
mechanical strength and electrical performance over conventional insulators. The insulators
are also able to withstand a normal expected lifetime of outdoor exposure under normal
operating conditions, and resist deterioration that can be caused by electrical, thermal,
mechanical, and environmental stresses. Additionally, manufacturing the insulators requires
less time, and therefore reduces costs, when compared to conventional insulators.

[0018] Figure 1 is a perspective view of a full composite insulator body 100 for an
insulator of an electrical cutout, according to an exemplary embodiment. The insulator body
100 includes a frame 1035, a first end extension 110, a second end extension 115, and a center
extension 120. The frame 105 is generally rectangular-shaped with a first end 105a and a
second end 105b, and has a length L to accommodate a length of a fuse assembly (not shown)
to be coupled to the insulator body 100. The first end extension 110 is integral to and extends
from the first end 105a of the frame 105 in a direction that is generally orthogonal to the
frame 105. In certain exemplary embodiments, the first end extension 110 includes an
opening 110a therein for receiving a fastening means (not shown) to couple the first end
extension 110 to a first end of a fuse assembly. In certain alternative embodiments, the first
end extension 110 includes two or more openings 110a therein for receiving fastening means.
The second end extension 115 is integral to and extends from the second end 105b of the
frame 105 in a direction that is generally orthogonal to the frame 105. In certain exemplary
embodiments, the second end extension 115 includes an opening 115a therein for receiving a

fastening means (not shown) to couple the second end extension 115 to a second end of a
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fuse assembly. In certain alternative embodiments, the second end extension 115 includes
two or more openings 115a therein for receiving fastening means. In certain exemplary
embodiments, the openings 110a, 115a have a diameter of about 0.37 inch. In certain
alternative embodiments, the openings 110a, 115a have a diameter of less than about 0.37
inch. In other alternative embodiments, the openings 110a, 115a have a diameter of greater
than about 0.37 inch. The size and shape of the openings 110a, 115a can vary based on the
size and shape of fastening means used to secure the fuse assembly to the insulator body 100.
The frame 105, the first end extension 110, and the second end extension 115 form a single-
picce structure, and can be manufactured as described with respect to the process shown in
Figures 3 and 4.

[0019] The center extension 120 of the insulator body 100 includes a rectangular-
shaped attachment portion 120a and a rectangular-shaped connection portion 120b. In certain
exemplary embodiments, the connection portion 120b extends at an angle A greater than 90
degrees from the attachment portion 120a. In certain alternative embodiments, the
connection portion 120b extends orthogonally from the attachment portion 120a. In certain
other embodiments, the connection portion 120b extends at an angle A less than 90 degrees
from the attachment portion 120a. The attachment portion 120a is secured to, and is flush
with, the frame 105 at a position along the length L, such that the connection portion 120b
extends in a direction opposite from the first end extension 110 and the second end extension
115. In certain exemplary embodiments, the attachment portion 120a is secured to a center of
the frame 105. In certain other embodiments, the attachment portion 120a is secured at a
position that is offset from the center of the frame 105. In certain embodiments, the
attachment portion 120a is secured to the frame 105 using two bolts 125 extending through
two openings (not shown) in the attachment portion 120a and two corresponding openings
(not shown) in the frame 105. In certain alternative embodiments, the center extension 120 is
integral to the frame 105. The connection portion 120b of the center extension 120 also
includes an opening 120c sized to receive a fastening means for securing the center extension
120 to a utility structure (not shown).

[0020] The insulator body 100 is constructed entirely of nonmetal composite
materials, and includes a polymer matrix having a fiber reinforcement. In certain exemplary
embodiments, the nonmetal composite materials have a volume resistivity of greater than
about 10" ohm-centimeter (ohm-cm), and a tensile strength of at least 30000 pounds per

square inch (psi). In certain exemplary embodiments, the nonmetal composite materials have
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a volume resistivity of greater than about 10" ohm-cm, and a tensile strength of at least
40000 psi. Suitable examples of materials for the polymer matrix include, but are not limited
to, thermoset or thermoplastic materials, such as epoxy, polyester, vinyl ester, polyimide,
polycarbonate, and the like. Suitable examples for materials for fiber reinforcement include,
but are not limited to, glass fibers, and polymer fibers, such as polyester, polypropylene, and
the like. Generally, the fibers can be chopped or continuous fibers. In certain embodiments,
the length of the fibers is about 12 millimeters (mm) or greater. In certain exemplary
embodiments, the length of the fibers about 20 mm or greater.

[0021] In certain embodiments, the content of the fibers in the polymer matrix is at
least 45 percent. In certain exemplary embodiments, the content of the fibers in the polymer
matrix is in the range of about 50 percent to about 90 percent. In certain preferred
embodiments, the content of the fibers in the polymer matrix is in the range of about 60
percent to about 70 percent. The length and content of the fibers result in the insulator body
100 having a higher mechanical strength than conventional insulator bodies, particularly in
the regions where the first end extension 110 and the second end extension 115 are located
due to the fibers being linked between each of the first and second end extensions 110, 115,
and the frame 105. Additionally, the nonmetal composite materials are capable of
withstanding a normal expected lifetime of outdoor exposure under normal operating
conditions, and resist deterioration that can be caused by electrical, thermal, mechanical, and
optical stresses.

[0022] Figure 2 is a perspective view of a full composite insulator body 200 for an
insulator 505 of an electrical cutout 500 (Figure 5), according to an exemplary embodiment.
Similar to the insulator body 100, the insulator body 200 is constructed entirely of nonmetal
composite materials, and includes a polymer matrix having a fiber reinforcement. Referring
to Figure 2, the insulator body 200 includes a frame 205, a first end extension 210, a second
end extension 215, and a center extension 220. The frame 205 is generally cylindrical-shaped
with a first end 205a and a second end 205b, and has a length sufficient as to accommodate a
length of a fuse assembly (not shown) to be coupled to the insulator body 200. The first end
extension 210 is integral to and extends from the first end 205a of the frame 205 in a
direction that is generally orthogonal to the frame 205. In certain embodiments, the first end
extension 210 is rectangular-shaped. In certain exemplary embodiments, the first end
extension 210 includes an opening 210a therein for receiving a fastening means (not shown)

to couple the first end extension 210 to a first end of a fuse assembly. In certain alternative
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embodiments, the first end extension 210 includes two or more openings 210a therein for
receiving fastening means. The second end extension 215 is integral to and extends from the
second end 205b of the frame 205 in a direction that is generally orthogonal to the frame 205.
In certain embodiments, the second end extension 215 is rectangular-shaped. In certain
exemplary embodiments, the second end extension 215 includes an opening 215a therein for
receiving a fastening means (not shown) to couple the second end extension 215 to a second
end of a fuse assembly. In certain alternative embodiments, the second end extension 215
includes two or more openings 215a therein for receiving fastening means. In certain
exemplary embodiments, the openings 210a, 215a have a diameter of about 0.5 inch (in).
The size and shape of the openings 210a, 215a can vary based on the size and shape of
fastening means used to secure the fuse assembly to the insulator body 200. The frame 205,
the first end extension 210, and the second end extension 215 form a single-piece structure,
and can be manufactured as described with respect to the process shown in Figures 3 and 4.
[0023] The center extension 220 of the insulator body 200 includes a cylindrical-
shaped portion 220a and a rectangular-shaped connection means 220b. In certain
embodiments, the connection means 220b extends at an angle A greater than 90 degrees from
the cylindrical-shaped portion 220a. In certain exemplary embodiments, the connection
means 220b extends at an angle 160 degrees from the cylindrical-shaped portion 220a. The
cylindrical-shaped portion 220a is integral to and extends orthogonally from the frame 205 at
a position along the length of the frame 205, such that the connection means 220b extends in
a direction opposite from the first end extension 210 and the second end extension 215. In
certain exemplary embodiments, the cylindrical-shaped portion 220a extends from a center of
the frame 205. In certain other embodiments, the cylindrical-shaped portion 220a extends
from a position that is offset from the center of the frame 205. The connection means 220b
of the center extension 220 also includes an opening 220c¢ sized to receive a fastening means
for securing the center extension 220 to a utility structure (not shown). The insulator body
200 has a higher mechanical strength than conventional insulator bodies having multiple
components, particularly in the regions where the first end extension 210, the second end
extension 215, and center extension 220 are located due to the fibers being linked between
each of these portions and the frame 205.

[0024] The insulator bodies 100, 200 can be manufactured using compression
molding. Figure 3 is a flow diagram illustrating a method 300 for manufacturing a full

composite insulator body using compression molding, according to an exemplary
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embodiment. In step 305, a mixture of nonmetal composite polymers and fibers is heated to
form a preheated nonmetal composite material. Any of the various exemplary nonmetal
composite materials described previously can be used. In step 310, the preheated nonmetal
composite material is placed into a heated mold for an insulator body. In an exemplary
embodiment, the size, shape, dimension, and configuration of the molds can be selected
based upon the desired size, shape, dimension, and configuration of the insulator body. In
another exemplary embodiment, a separate heated mold can be used for the center extension.
In step 315, the mold is closed with a top force or a plug member. In step 320, pressure and
heat are applied until the nonmetal composite material has cured or solidified. In step 325,
the insulator body is removed from the mold. In step 330, if the insulator body is not fully
hardened, the insulator body is further heated via a post-cure process until fully cured. In
certain exemplary embodiments, the insulator body is heated in an oven or a heated conveyer.
In step 335, if the center extension is a separate component, the center extension is secured to
the frame of the insulator body using bolts.

[0025] Referring now to Figure 4, the insulator bodies 100, 200 can be manufactured
using transfer molding. Figure 4 is a flow diagram illustrating a method 400 for
manufacturing a full composite insulator body, according to another exemplary embodiment.
In step 405, nonmetal composite polymers are heated in a chamber, or transfer pot. In step
410, pre-impregnated composite fibers (“prepeg”) or a continuous glass fiber mat is placed in
a heated mold for the insulator body. In another exemplary embodiment, the mold for the
insulator body includes a mold for the frame of the insulator body and a separate mold for the
center extension. In step 415, a plunger is used to force the preheated nonmetal composite
polymers from the pot through channels known as a sprue into the heated mold(s). In step
420, pressure and heat are applied until the materials in the mold(s) cure or solidify. In step
425, the insulator body is removed from the mold(s). In step 430, if the insulator body is not
fully hardened, the components are further heated via a post-cure process until fully cured. In
certain exemplary embodiments, the components are heated in an oven or a heated conveyer.
In step 435, if the frame and the center extension are two separate components, the center
extension is secured to the frame using bolts.

[0026] Figure 5 is a perspective view of an electrical cutout 500, according to an
exemplary embodiment. The electrical cutout 500 includes an insulator 505 coupled to a fuse
assembly 510. The insulator 505 includes the insulator body 200 (Figure 2) and a housing

515. In certain embodiments, the housing 515 is molded over and bonded to the frame 205
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(Figure 2) of the insulator body 200. The housing 515 can include a plurality of
weathersheds 520. In certain embodiments, each weathershed 520 is the same size. In
certain other embodiments, each weathershed 520 is one of two sizes. In certain exemplary
embodiments, the housing 515 is constructed from an insulative material, such as epoxy,
silicone rubber, and ethylene-propylene-diene monomer (EPDM) rubber.

[0027] A first end 510a of the fuse assembly 510 is coupled to the first end extension
210 (Figure 2) of the insulator body 200 using a securing means, such as a bolt 530. A
second end 510b of the fuse assembly 510 is coupled to the second end extension 215 of the
insulator body 200 using a securing means, such as a bolt 535. Accordingly, the fuse
assembly 510 is positioned parallel to the frame 205. When a fuse element (not shown)
within the fuse assembly 510 is blown, physical force is exerted on the insulator 505.
Specifically, the greatest forces are exerted on the first end 205a and a second end 205b of the
frame 205 of the insulator body 200, and on the center extension 220 that is coupled to a
utility structure 540. The materials of construction of the insulator body 200 of the present
invention are such that the insulator body 200 has sufficient strength to withstand damage
from the fuse element when it is blown. Specifically, the presence of long fibers at the
connection joints, for example between the frame 205 and the first end extension 210,
increase the mechanical strength of the full composite insulator body 200 over conventional
insulator bodies having multiple components.

[0028] To facilitate a better understanding of the present invention, the following
examples of preferred embodiments are given. In no way should the following examples be

read to limit or define the scope of the invention.

EXAMPLES
EXAMPLE 1

[0029] Mechanical testing of a nonmetal composite material was conducted to
determine if the material has a mechanical strength to withstand the flexural stress in a cutout
application. The nonmetal composite material tested included polyester resin and glass
fibers, with the fiber content being in the range of between 60 percent and 70 percent and the
fiber length being greater than 20 millimeters. Two samples were tested for the nonmetal
composite material slabs having dimensions of 4.75 in x 1.25 in x 0.375 in. A bolt hole
having a diameter of 0.5 in was included in each sample with a mounting bolt extending

therethrough.
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[0030] An Instron universal testing machine, model 4400R, was used to evaluate the
mechanical properties of each sample. The testing was conducted at a temperature of 20
degrees Celsius and a humidity of 50 percent. A test force was applied perpendicular to the
longitudinal direction of each slab sample, at a distance of 3.37 in from the centerline of the
mounting bolt. The speed of the Instron universal testing machine was set at 0.25
inch/minute (in/min). A load-extension (stress-strain) curve was obtained for the two
samples. During the testing, the two composite samples showed the first yield at about 604 1b
and 655 1b, respectively. The first yield was determined to be the point at which sample
failure occurred. Results from the mechanical testing are shown in Table 1 below, which
indicates the force at the failure of the samples, as well as the maximum stress at the sample

when it failed. The results of conventional insulator are also included in Table 1.

Table 1. Mechanical Strength of Nonmetal Composite Material Samples and

Conventional Insulator

Samples Force at the failure Maximum Strength
(Ib) (psi)
Sample 1 604 69478
Sample 2 655 75344
anvenmonal 665 63140
insulator
[0031] The results suggest that the composite material has a sufficient mechanical
strength to be used in an electrical cutout.
EXAMPLE 2
{0032] The electrical field distribution in an insulator with metal connectors and a full

composite insulator was investigated using the simulation software ElecNet (version 6.18)
commercially available from Infolytica. The insulator with metal connectors included an
insulator body having a composite frame and three metal inserts coupled thereto, while the
full composite insulator included the single-piece insulator body 200 (Figure 2). For an
insulator with metal inserts, 150 kilovolts (kV) was applied to the two ends of the insulator
while the center extension was connected to a grounded bracket. For a full composite

insulator, two metal contacts of the fuse assembly were connected to the two ends of the
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insulator, the center extension was connected to a grounded metal bracket, and 150 kV was
applied to the two metal contacts of the fuse assembly.

[0033] The results of the simulation are shown in Figures 6A, 6B, and 7. Figure 6A
illustrates an electric field distribution in the insulator with metal inserts, Figure 6B illustrates
an electric field distribution in the full composite insulator, and Figure 7 is a graph illustrating
the electric field along the frame of the insulator in both of cases: (i) the insulator with metal
inserts, and (ii) the nonmetal composite insulator, according to an exemplary embodiment.
As shown in Figure 6A, the electric field is concentrated in the vicinities of the metal inserts.
As shown in Figure 6B, the electric field is concentrated only in the areas proximate the
edges of the contacts of the fuse assembly and the bracket. In other words, the electric field
is dependent on the metal components outside of the full composite insulator, thus suggesting
that the electric field in the full composite insulator is considerably less than in the insulator
with metal inserts. Figure 7 indicates that the maximum electric field of the full composite
insulator is only about one-tenth of that of the metal insulator. Therefore, based on the results
of the simulation, it was determined that cutouts having a full composite insulator have
significant advantages in electrical performance over cutouts having a conventional insulator
with metal inserts .

[0034] Therefore, the devices described herein are adapted to attain the ends and
advantages mentioned as well as those that are inherent therein. The particular embodiments
disclosed above are illustrative only, as the present invention may be modified and practiced
in different but equivalent manners apparent to those having ordinary skill in the art having
the benefit of the teachings herein. Having described some exemplary embodiments of the
present invention, it is believed that the use of alternate insulator configurations is within the
purview of those having ordinary skill in the art. In addition, the frame of the insulator body
is not limited to being rectangular-shaped or cylindrical-shaped. Also, nonmetal composite
materials may be used in other insulators, such as standoff insulators and pin insulators.
These insulators can be manufactured similarly to the insulators of the present invention, but
have different structural configurations to accommodate the needs of the device in which the
insulator is utilized. While numerous changes may be made by those having ordinary skill in
the art, such changes are encompassed within the spirit of this invention as defined by the
appended claims. It is therefore evident that the particular illustrative embodiments disclosed
above may be altered or modified and all such variations are considered within the scope and

spirit of the present invention.
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What is claimed is:
I. An insulator for an electrical cutout, the insulator comprising:

an insulative housing; and

an insulator body comprising a frame having a first end and a second end, a
first extension extending from the first end and integral to the frame, and a second extension
extending from the second end and integral to the frame,

wherein the insulator body comprises a nonmetal composite polymer and a
plurality of fibers, wherein the fibers have a length greater than about 12 millimeters, and

wherein the insulative housing surrounds a portion of the frame.

2. The insulator of claim 1, wherein the insulator body includes a third extension

extending from a center portion of the frame.

3. The insulator of claim 2, wherein the third extension is integrally molded to
the frame.
4, The insulator of claim 1, wherein the fiber content in the polymer is greater

than about 45 percent.

5. The insulator of claim 1, wherein the nonmetal composite polymer is a

thermoset or thermoplastic material.

6. The insulator of claim 5, wherein the nonmetal composite polymer is selected

from the group consisting of epoxies, polyesters, vinyl esters, polyimides, and

polycarbonates.
7. The insulator of claim 1, wherein the fibers are glass fibers or polymer fibers.
8. The insulator of claim 7, wherein the polymer fibers are polyester fibers or

polypropylene fibers.

9. The insulator of claim 1, wherein the insulator body has a volume resistivity of

greater than about 10" ohm-centimeter.

10.  The insulator of claim 1, wherein the insulator body has a tensile strength of at

least 30000 pounds per square inch.
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11.  Aninsulator for an electrical cutout, the insulator comprising:
an insulative housing; and
an insulator body comprising a nonmetal composite material having volume
resistivity of greater than about 10" ohm-centimeter and a tensile strength of at least 30000
pounds per square inch,

wherein the insulative housing surrounds a portion of the insulator body.

12. The insulator of claim 11, wherein the nonmetal composite material comprises

a thermoset or thermoplastic material.

13. The insulator of claim 12, wherein the nonmetal composite material is selected
from the group consisting of epoxies, polyesters, vinyl esters, polyimides, and

polycarbonates.

14, The insulator of claim 11, wherein the nonmetal composite material includes a

polymer matrix having fiber reinforcement.
15.  The insulator of claim 14, wherein the fibers are glass fibers or polymer fibers.

16.  The insulator of claim 15, wherein the polymer fibers are selected from the
group consisting of polyester fibers, nylon fibers, polypropylene fibers, and combinations

thereof.
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17. A method for manufacturing an insulator body of an insulator for an electrical

cutout, the method comprising:

placing a nonmetal composite material into a mold to form said insulator
body, wherein said insulator body is a single component that includes a frame and at least
two integral extensions extending therefrom;

closing the mold;

applying pressure and heat until the nonmetal composite material has hardened
to thereby form said insulator body; and

removing the insulator body from the mold.

18.  The method of claim 17, wherein the nonmetal composite material comprises

a polymer and plurality of fibers.

19.  The method of claim 17, wherein the nonmetal composite material is

preheated prior to being placed in the mold.

20.  The method of claim 17, wherein the mold is closed with a top force or a plug

member.

21.  The method of claim 17, further comprising securing an extension to about a

center of the frame.
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22, A method for manufacturing an insulator body of an insulator for an electrical

cutout, the method comprising:

heating a nonmetal composite polymer in a chamber;

placing a material comprising a plurality of fibers into a heated mold to form
said insulator body, wherein said insulator body is a single component that includes a frame
and at least two integral extensions extending therefrom;

forcing the heated nonmetal composite polymer into the mold using a plunger;

applying pressure and heat until the material within the mold has hardened to
thereby form said insulator body; and

removing the insulator body from the mold.
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