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7 includes three electrically conductive pieces spaced apart and encapsulated
by a dielectric material. The conductive components include a top hood, bot-
tom pin, and central pin. The central pin is generally tube shaped and in-
cludes an outwardly extending flange to facilitate attachment of the fuse
cutout to a utility pole. The top hood and bottom hinge include the traditional
components for operable holding of a fuse tube member. The top hood and
bottom hinge are accepted in opposite ends of the central pins bore and
sealed in spaced relationship during manufacturing by the dielectric material
added for fabricating the weathersheds.
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FUSE CUTQUT INSULATOR

FIELD OF THE INVENTION

10001] The present invention relates to fuse cutouls for power distribution systems.
More particularly, the present invention relates to an insulator for fuse cutouts having
three separate conductive components that are electrically separated from one ancther

and encapsulated by insulative material.

BACKGROUND OF THE INVENTION

100021 Fuse cutoults are known in the art.  In electrical distribution systems, a fuse
cutout is a combinalion of a fuse and a switch found primarily in overhead feeder lings
o protect distribution circuits and transformers from current surges and overloads. An

overcurrent caused by a fault in the transformer or customer circuit will cause the fuse
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1o melt, disconnecting the transformer from the line. To facilitale disconnection, cutouts
are typicaily mounted ahout 20 degrees off vertical so that the center of gravity of the
fuse holder is displaced and the fuse holder will rotate and fall open under s own
weight when the fuse blows. Mechanical tension on the fuse link normally holds an
gjector spring in a stable position. When the fuse blows, the relsased spring pulls the
stub of the fuse link out of the fuse holder tube o reduce surge duration and damage o
the transformer and fuse holder {o quench any arc in the fuse holder. The cutout can
also be opened manually by utility linemen standing on the ground and using a long
insulating stick called a "hot stick”. I equipped with appropriate mechanisms, cuioufs
can act as sectionalizers, used on each distribution line downstream from auioreclosing
circuit breakers. Auloreclosers sense and briefly interrupt faull currents, and then
automatically reclose 1o restore service.  Meanwhile, downsiream sectionalizers
automatically count current interruptions by the recloser. When a sectionalizer detects
a presat number of interruptions of fault current (typically 3 or 4) the sectionalizer opens
(while unenergized) and remains open, and the recloser restores supply 0 the other
non-fauit sections.

00031 A fuse cutout comprises three major components. The first compaonent is the

TEDE

cutout insulator body, a generally open "C"-shaped frame that includes a conductive top
hood piece and a conductive boltom hinge pleces which cooperale (o accept a fuse
holder as well as a ribbed porcelain or polymer insulator main portion that electrically
isolates the conductive portions from the support bracket to which the insulator is
fastened via a centrally extending mounting flange. The second component is the fuse
holder itself, aiso called the "fuse tube", that is an insulating tube which contains the
replaceable fuse element. When the fuse element operaies ("melis"), the fuse holder
subseguently drops out of the upper contact of the top hood of the insulator body,
breaking the circuit, and hangs from a hings on its lower end that cooperaies with the
bottom hinge of the insulator body via a pinion. The hanging fuse holder provides a
visible indicalion thal the fuse has operated and assurance that the circuit is open. The
circuit can also be opened manually by pulling out the fuse holder using a hot stick with
approved load break device. The third component is the fuse element, or "fuse link",
which is the replaceable portion of the cutout assembly that operates when the electrical
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current is greal enough. In operation, after the fuse link has blown and the fuse holder
drops, a lineman replaces the fuse link and re-deploys the fuse tube in its operaling
condition belween the conductive top hood and botiom hinge pieces of the fuse cutout
insulator body.

[0004] Today, two types of prior art cutout insulator bodies are used in the field:
porcelain and polymer. Porcelain cutout bodies are configured by taking a solid piece of
porcelain and boring three holes in the porcelain {0 accept matal pins that are then used
o hold the metal pieces {e.g., top hood, botlom hinge, and central mounting flange) of
the cutout in their proper position. A sealing agent, such as sulpher-based cement or
simifar known material is used to hold and seal the body. The porcelain-based cutout
suffers from the drawback of a limited lifespan due to aging problems characterized by
the porcelain being compromised and nacessitaling replacement.  This problem is
exacerbated in northern climates where the hot and cold gegsons resull in concomitant
expansion and contraction of the compaoneant materials which, especially in the prasence
of moisture, may lead to cracked or punctured porcelain.

[0005] A more recent design in the art makes use of polymear cutouts., As will be
appreciated, in traditional polymer culouts, a fibergiass rod is used as a base malerial to
which the metal pisces of the cutout are crimped info place. Injection molding is then
used o mold weathersheds around the rod assembly and seal the insulator body. The
cost of the material (and price differential) detracts from their deployment in many
circumstances.  In addition, some polymer cutouts may have their own potential
drawbacks, particularly, resulling from interface flaws inevitable with the mass
production of injection molded products. With polymer cutouts, the interface flaws result
in “tracking” — wherein the dielectric material and carbon-tracking rise {0 a point of “flash
over” — resulling in a short circuit of the device.

10006]  The foregoing underscores some of the problems with conventional fuse

cutouts.

SUMMARY OF THE INVENTION
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[0007] Various embodiments of the present invention overcome various of the
aforementioned and other disadvantages associated with prior art fuse culouts and
offers new advantages as well. The present invenlion is based, in parl, on the
discovery that changing the field stresses of cutout insulators in a way deemed negative
resuils in the surprising and unaxpected phenomena of providing a superior fuse cutout.
A fuse cutout comprises three separate conduclive components encapsulated by a
dielectric material. This fuse cutout resulls in the creation of a set of capaciiors within
the cutout that withstands the shielding encountered in the operation of the culout by
allowing the stress o pass through the material. In addition, the configuration of various
embodiments remove moisiure as a problem because the substituent components of
the cutout are conductive and are not altached to a fiberglass backbone as they are in
prior art polymer cutouts.

10008] According to one aspect of various embodiments there is provided a fuse
cutout insulator comprising three conductive pieces electrically isolated form one
ancther and encapsuiaied in a dielectric material,

00081 In accordance with this aspect, in various embodiments the conductive pieces
comprise a central pin, a {op hood, and a bottom hinge. Preferably, the central pin
includes the mounting flange that serves to connect the cutout o the crossarm bracket
of the ulilily pole, the top hood is associated with the hardware for engaging the top of
the fuse tube, and the bottom hinge is associated with the hardware for cooperative
arrangament with the pinion and flange of the fuse twbe.

10010] In a presently preferred embodiment, the central pin includes g central bore
receiving the hood stern and hings stem members in an electrically isolated manner.
Preferably, hood stem and hinge stem members have a generally “C”-shaped cross-
saction sized 1o fit spaced apart from the interior walls of the central pin.

[0011]  The parts may be kept apart by fixture in tooling by known methods such as
those used in cast epoxy methods. The voide belween the component paris are then
filled with a suitable dielectric material. Suitable dielectric malerials include preferable
madlerials such as high dieleclric plastics, including HDPE or Noryl.  Preferably, the
encapsulating or molding process is also usad (o make the weathersheds of the cutout
body.
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[0012] The formation of a pair of capacitors allows for the stress 10 pass through the
body, thereby overcoming problems encountered with prior art fuse cutouts.

[0013] The drawings are for illusiration purposes only and are not drawn 1o scale
unless otherwise indicated. The drawings are not intended fo limit the scope of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Various aspects and advaniageous features of the present invention will
become more apparent in the detailed description of a preferred embodiment and
reference to the accompany drawing wherein:

[0015]  FiG. 1 is a perspective view of an embodimeant of a fuse cutout insulator.
10016] FIG. 2 depicts an exploded side elevational view of the constituent metal
components of the fuse cutout of FIG. 1.

I0017]  FiG. 8 is a perspective view in section of the fuse cutout insulator of FIG. 1.
[0018] FiG. 4 is a perspective view in section of the assembled fuse cutout insulator
of FIG. 1 showing the spaced apart arrangement of the central pin, bottom hinge, and
top hood.

00181 FiG.5 is a mend view In section of a fuse cutout insulaior of FiG. 1 showing
the spaced apart arrangement between the central pin and the ¢-shaped stem of the top
hood and hinge membaers.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

100201 While the present invention will be described in connection with a fuse cutout
insulator and related components for a power distribution system, it will be readily
apparent to one of ordinary skill in the art armed with the present specification that the
present invention can be applied to a multiplicity of fields and uses. in particular, the
present invention may find use in connection with a power fuse or a sectionalizer.
Likewige, the present invention may be advantageous when coupling with a conductive

blade to form an airbreak swilch or used to hold other circuit make/break and sensing

5
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devices. Finally, one of ordinary skill in the art armed with the present specification will
also understand that the present system may be easily modified to include different
configurations, mechanismsg, methods, and kits, which achieve some or all of the
purposes of the present inverntion.

(00211  Turning to the Figures, an examplary fuse cutout insulator body 1 is depicted
according to a presently preferred embodiment of the invention. As depicted, the fuse
cutout insulator 1 includes three conductive components on which the insulator is
injection molded. The three components are the cenier pin 2, a hinge 3, and 3 hood 4.
The hinge 3 and the hood 4 are received by the center pin 2 and maintained in an
eleclrically isolated assembly. The body 8 of the insulator is injection melded around
the assembled center pin 2, hinge 3 and hood 4. As shown, the center pin 2, the hinge
3 and the hood 4 are preferably in an overlapping, spaced relationship, thereby
electrically separating each of the components. The spaces, or gaps, between each of
the three components are filled with a dieleciric material 10 during the injection molding
of an insulator body 8.

100221 Preferably, the insulaior is made of thermal plastic, such as high-density
polyethylene (HDPE)Y or Noryl, or a thermal set malerial, such as epoxy or vinyl ester,
but any suilable material can be used. The injection molding material can include
reinforcing fillers to enhance properties of the insulator body 8, such as, but not limited
{0, hydrophobic properties, UV stability, and track resistance. The conductive backbone
raplaces insulating backbones, conventionally made of porcelain or pultruded fiberglass.
100231  The center pin 2 provides a mechanical connection 1o g crossarm bracket (not
shown) for altachment of the cutout o the utility pole. The hinge 3 exiends downwardly
from the center pin 2, and the hood 4 extends upwardly from the center pin 2. The
hinge 3 and the hood 4 provide a mechanical connection 1o bottom and top hardware,
respeactively.

10024] As depicted, in this embodiment, the center pin 2 has a bore 31 passing
therethrough. An upper end 32 of the bore 31 receives the stem of the hood 4, and a
lower end 33 of the bore receives the stem of the hinge 3. A mounting bracket 34
axtends outwardly from a body 35 of the center pin 2 and has an opening 38 therain to
facilitate connecting the insulaior 1 {0 a support. An upper surface 37 of the bracketl 34
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angles downwardly with respect o the body 35. Preferably, an angle of approximately
20 degrees is formed between the upper surface 37 of the bracket 34 and a line
perpendicular to a longitudinal axis of the body 35 o sllow the assembled cutout to
hang at the operative angle from the utility pole when deployed. The mounting bracket
34 preferably has a substantially C-shaped cross section.

[0025] The hinge 3 receives a cutout fuse holder assembly and terminations for the
alectrical conductors. In a presently preferred embadiment, the fuse cutout insulator of
the present invention may be configured for use with embodiments of the cutout fuse
holder assembly described in co-pending U.S. Application No. TBD filed this same day
by the present invertors and entitled "FUSE TUBE,” the enlire contents of which are
hereby incorporated by reference in their entirety. A pocket 5 in the hinge 3 receives a
trunnion of the fuse holder assembly. The pocket 5 is formed between first and second
arms 13 and 14, which are preferably substantiglly identical. A termination member 6
receivas conductors as will be appreciatad by one of ordinary skill in the art.

10026] The hood 4 iz preferably a one-piece die cast member. A termination
member 7 receives conduciors as will be appreciated by one of ordinary skill in the art..
100271 The insulalor body 8 includes a plurality of weathersheds 9 extending radially
cutwardly from a central axis. As shown in FiGs. 3 and 4, connecting members 11 and
12 of the hinge 3 and hood 4 are preferably aligned within the cenler pin 2. The
connecting members 11 and 12 are preferably substantially C-shaped in cross section.
The bore 31 of the center pin 2 receives the connecting members 11 and 12 as shown
in FIG. 5, such that gaps, or spaces, are formed between the connecling members 11
and 12 and the center pin 2. Accordingly, thers is space between the inner surface of
the bore 31 and the connecting members 11 and 12, and there is space between the
ends of the connecting members 11 and 12. These spaces are subsequently filled with
a dieleciric material 10 during assembly to creale a set of capacitors belween the
conductive components. In operation, the metal pieces are held spaced apart and
during molding of the weathersheds, the dielectric material fills the voids thereby
creating the assembled cutout insulator.

[0028] One of ordinary skill will appreciate that the exact dimensions and materials
are not critical to the invention and all suilable variations should be deemed to be within
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the scope of the invention if deemed suilable for carrying oul the objecis of the
invention.

100297 Likewise, one of ordinary skill in the art will readily appreciate that it is well
within the ability of the ordinarily skilled artisan to modify one or more of the constituent
parts for carrying out the various embodiments of the invention. Once armed with the
present specification, routine experimentation is all that is needed to decide the
parameters to adjust for carrying out the prasent invention.

100301  The above embodiments are for illusirative purposes and are not intended to
limit the scope of the invention or the adaptation of the features described herein to
particular fuse holders. Those skilled in the art will alsc appreciate that various
adaptations and modifications of the above-described preferred embodiments can be
configured without departing from the scope and spirit of the invention. Therefore, it is
to be undersiood thal, within the scope of the appended claims, the invention may be
practiced cther than as specifically dascribed.
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CLAIMS
We claim:

1.

A fuse cutout insulator for a power distribution system comprising:

a center pin;

a hinge;

a hood; and

a diglectric material; wherein said hinge and said hood are received by said
center pin and maintained in an elecirically isclated assembly by said dielectric
material filling voids between said center pin, hinge, and hood.

The fuse cutoul insulator of claim 1, wherein said dieleclric material is injected
molded arcund said center pin, hinge, and hood when assembled together.

The fuse culout insulator of claim 2, wherein a plurality of weathersheds are
formed from said dielectric material.

The fuse cutout of insulator of claim 3, wherein said dielectric material comprises
HDPE or Noryl,

The fuse culout of claim 1, wherein sald center pin provides a mechanical
connection to a crossarm bracket for attachment to a ulility pole.

The fuse cutout of claim 1, wherein said hinge exitends downwardly from said
center pin and hood exiends upwardly from the center pin, wherein said hinge
and said hood providing a mechanical connection to bottom and top hardware for
connection 1o an electrical distribution system.

The fuse culout of claim 1, wherein said center pin has a bore passing
therethrough, an upper end of the bore receiving a stem portion of said hood and
a lower end of the bore recelving a stem portion of said hinge.

The fuse cutout of claim 7, wherein said stem portion of at least one of said hinge
and hood comprises a generally C-shaped cross-section.

The fuse cutout of claim 1, wherein said hood and said hinge are operable hold a

fuse tube assembly.

10. A fuse cutout insulator comprising:

a metallic backbone including a top hood and bottom hinge electrically isolated

from one ancther, and
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a molded body receiving at least a portion of said top hood and said boltom
hinge, said molded body comprising a dielectric material.

11. The fuse cutoul insulator of claim 10, wherein a plurality of weathersheds are
integral with said molded body.

12. The fuse cutout insulator of claim 11, wherein a cenler pin includes a central bare
receiving al least g portion of a stem portion of said top hood and said bottom
hinge.

13. The fuse cutout insulaior of claim 12, wherein said central pin, said top hood, and
said boltom hinge are spaced apart from one another to form voids, said voids
being filled by dislectric material.

4. The fuse cutout insulator of claim 12, wherein said molded body comprises
HDPE or Noryl.

15. The fuse cutoul insulator of claim 12, wherein said hinge includes g termination
member for electrical conductors and inciudes a pocket for a trunnion.

16. The fuse cutout insulator of claim 13, wherein said hinge and said hood include
terminations for electrical conductors.

17. The fuse cuiout of claim 12, wherein said molded body iz molded around said
center pin and said portions of said hinge and hood received in said central bore
of said center pin.

18. A method of manufacturing a fuse cutout insulator comprising:
assembling in a spaced-apart configuration a center pin, & top hood, and a
bottom hinge in a mold, and
molding a dielectric material into said mold to fill the spaces between the center
pin, top hood, and bottom hinge with said digleciric material.

18. The method of claim 18, wherein said mold molds a plurality of weathersheds.

20. The method of claim 19, wherein said top hood and said botlom hinge include
stem portions extending into an area of said center pin and said weathersheds
are molded around said stem portions.

10
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Group 1l: Claims 10-17 are directed toward a metallic backbone, a hood, a hinge, a dielectric material, and a molded body.

The inventions listed as Groups | and |l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features.

Group | has at least a center pin and a mold that Group |l does not have. Group Il has at least a metallic backbone and a molded body
that Group | does not have.

The common technical features of Groups |-l are a hood, a dielectric material, and a hinge. The common technical features are
disclosed by US 2,321,827 A to Kyle, W et al. (hereinafter “Kyle"). Kyle discloses a hood (cap 61; figure 1; page 2, column 1, lines
53-60), a dielectric material (housing members of dielectric material; page 5, column 1, lines 24-30), and a hinge (hinge member 30;
figure 1; page 1, column 2, lines 45-50).

Since the common technical features are previously disclosed by the Kyle reference, these common features are not special and so
Groups |-l lack unity.
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