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ABSTRACT

Apparatus, systems, and methods associated with a disconnect pullout
handle for selectively conducting power between jaw connectors are provided.
In one embodiment, the disconnect pullout handle includes a molded handle
base and a conductive blade configured for frictional engagement with the jaw
connectors to provide a current path therebetween. The conductive blade is

molded integrally into the blade retaining finger.
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DISCONNECT PULLOUT HANDLE

BACKGROUND

10001}  Disconnect units are often employed in building wiring systems. A
disco'nnect unit typically includes a dedicated enclosure that houses a
disconnect device for disabling one or more selected electrical circuits. For
example, a disconnect unit may house conductors that are part of an electrical
circuit that provides power to an air conditioner, a refrigeration unit, or other
equipment that draws electrical power. The disconnect device is used to
disconnect power from the electrical circuit so that equipment powered by the
circuit may be serviced safely. Thus, the disconnect unit may include locking
features, such as a lockable enclosure door, that enable the service personnel
to disconnect the electrical power to a circuit and then lock the unit to prevent

other personnel from re-connecting power to the circuit.

SUMMARY

[0002] In one embodiment, an apparatus for selectively conducting power
between at least two jaw connectors is provided. The apparatus includes a
molded handle base and a conductive blade.. The molded handle base includes
a face portion and a blade retaining finger protruding from the face portion. The
conductive blade includes at least one finger engagement portion that is
integrally molded into the blade retaining finger. The conductive blade includes
at least two connection portions configured for frictional engagement with the

two jaw connectors to provide a current path therebetween.
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[0003] In some embodiments, the integral mold between the blade retaining
finger and the finger engagement portion may be the only mechanical
connection between the conductive blade and the molded handle base. In
some embodiments, the finger engagement portioh iIncludes at least one flow
hole through which moldable material of the molded handle base flows to retain
the conductive blade in the blade retaining finger. The apparatus may include
two blade retaining fingers and two conducting blades, such that each blade
retaining finger retains one conducting blade. In some embodiments, the
conducting blade spans a central portion of the blade retaining finger without

extending beyond the blade retaining finger.

[0004] In another embodiment, an electrical disconnect system is provided
that includes an enclosure. A handle receiver assembly is mounted within the
enclosure. The handle receiver assembly includes at least two conductive lugs
that are conﬂgured to connect to electrical conductors and are electrically
connected to two jaw connectors, respectively. The electrical disconnect
system also includes a pullout handle assembly and a conductive blade. The
pullout handle assembly includes a molded handle base having a face portion
and a blade retaining finger protruding from the face portion. The conductive
blade includes at least one finger engagement portion that is molded' integrally
into the blade retaining finger. The conductive blade includes at least two
connection portions conﬁguréd for frictional engagement with the two jaw

connectors to provide a current path_therébetween.

[0003] The electrical disconnect system m'ay include a lid Configured to be
locked to the enclosure to prevent access 1o an‘ interior of -the enclosure. In
some embodiments, the handle receiver assembly includes tWo sets of jaw
connectors and the pullout handle assembly includes two blade retaining fingers
and two conducting blades such that each blade retaining finger retains one

conducting blade.
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[0006] In one embodiment, a method includes molding a molded handie
base having a face portion and a blade retaining finger protruding from the face
portion. The method also includes integrally molding a conductive blade into the
blade retaining finger. The conductive blade includes at least one finger
engagement portion that is integrally molded into the blade retaining finger and
at least two connection portions configured for frictional engagement with two

jaw connectors, respectively, to provide a current path therebetween.

[0007] In some embodiments, the molding is performed using insert-molding
teoh'niques. The method may i'nclude causing meited handle base material to
flow through at least one flow hole in the finger engagement portion to retain the
conductive blade in the blade retaining finger. The conducting blade may be
integrally molded into the blade retaining finger such that the conducting blade
spans a central portion of the blade retaining finger without extending beyond

the blade retaining finger.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]  The accompanying drawings, which are incorporated in and constitute
a part of the speciﬁc:ation, llustrate various systems, methods, and other
embodiments of the disclosure. One of ofdinary skill in the art will appreciate
that in some embodiments one element may be designed as multiple elements
or that multiple elements may be designed as one element. In some
embodiments, an element shown as an internal compbnent of another element
may be implemented as an external component and vice versa. Furthermore,

elements may not be drawn to scale.

[0009] Figure 1 is a front view of a disconnect unit that includes one example

embodiment of a disconnect pullout handle.

[0010]  Figure 2 is an exploded view of pullout handle receiver components.

3
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[0011]  Figure 3A Is a perspective view of an example embodiment of a

pullout handle base.

[0012]  Figure 3B is a perspective view of an example embodiment of a

pullout handle blade.

10013]  Figures 4A - 4F are various views of the disconnect pullout handle of

Figures 1 and 2.

DETAILED DESCRIPTION

[0014]  Referring to Figure 1, a disconnect unit 10 is shown that includes one
example embodiment of a disconnect pullout handle assembly 30. The
disconnect unit 10 shown in Figure 1 includes an enclosure 11 coupled to a lid
12 that can be locked to the enclosure to prevent access to the components
within the enclosure. A lock mounting flange 13 on the enclosure 12 has a hole
that aligns with a corresponding hole (not shown) on the lid 13. When the holes
are aligned, a lock may be inserted in the hole to secure the lid 12 to the
enclosure 11. As discussed In the Background, service personnel may lock the
lid to the enclosure to prevent others from reconnecting the electrical power 1o a
device they are servicing. The particular disconnect unit 10 shown in Figure 1
is an air conditioning disconnect unit, however the present invention can be

practiced in any device that selectively interrupts power on an electrical circuit.

[0015] A handle receiver assembly 15 includes four lug connectors 21-24

that are electrically insulated from one another. Each lug connector includes a
lug 21a-24a and a jaw connector 21b-24b. In this particular disconnect unit 10,
the lugs 21a and 22a are configured to be connected in series with a conductor
that provides electrical power to a first phase of the air conditioning circuit. The
lug 21a Is connected to an output portion of the conductor while the lug 22a is

connected to an input portion of the conductor. The lugs 23a and 24a are

4
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configured to be connected in series with a conductor that provides electrical
power to a second phase of the air condition circuit. The lug 23a is connected
to an input portion of the conductor while the lug 24a is connected to an output

portion of the conductor.

[0016]  The jaw connectors 21b and 22b, which can be seen better in Figure
2, are configured to frictionally engage a conductive blade 32a on the
disconnect pullout handle assembly 30. The jaw connectors 23b and 24b are
configured to frictionally engage a conductive blade 32b on the disconnect

pullout handle assembly.

[0017]  In Figure 1, the disconnect pullout assembly 30 is shown pulled away
from engagement with the handle receiver assembly 15 and rotated so that the
conductive blades 32a, 32b are visible. The disconnect pullout assembly 30
includes a molded handle base 34 that is integrally molded with the conductive
blades 32a, 32b. The molded handle base 34 is molded of a suitable plastic

material, such as, for example a polyphenylene/polystyrene based compound.

[0018] The molded handle base 34 includes a face portion 31 that carries a
grip portion 38 (visible in Figures 3B and 4A-4E) that Is grasped by a user when
removing or inserting the disconnect pullout handle 30 from the handle receiver
assembly 15. The molded base 34 includes a fin-shaped handle Iocator'39 that

is configured to be inserted into a locator slot 17 to properly locate the

disconnect pullou"c assembly 30 with respect to the receiver assembly 15. When
the disconnect pullout assembly 30 is inserted into the handle receiver assembly

15, the conductive blade 32a is engaged by the jaw connectors 21b and 22b to

complete the circuit for the first phase of the air conditioning circuit and the

conductive blade 32b is engaged by the jaw connectors 23b and 24b to

complete the circuit for the second phase of the air conditioning circutt.
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[0019] Figure 2 shows the handle receiver assembly 15 partially
disassembled. The handle receiver 15 is assembled from a base 16 and a
cover 18. When the handle receiver 15 is assembled, a fin-shaped connector
17 on the cover 18 rests within a connector slot in the base 16 to align the cover
18 with the base 16. The lug connectors 21-24 are visible in their entirety, with
each lug including a lug 21a-24a electrically connected to a jaw connector 21b-

24b, respectively.

[0020] Relevant features of the cover 18 include jaw access slots 19a, 19b
into which the jaw connectors 21b-24b protrude when the cover 18 is installed
on the base 16. The jaw access slot 19a houses jaw connectors 21b and 22b
while the jaw access slot 19b houses jaw connectors 23b and 24b. The jaw
access slots 19a, 19b are electrically insulated from one another in the cover 18
to prevent arcing between the first and second air conditioning circuit. A

mounting flange 27 on the cover 18 is used to secure the handle receiver

assembly 15 to an enclosure (Figure 1).

10021]  Figure 3A is a perspective vi_ew of the molded handle base 34 without
the conductive blades. The molded handle base 34 includes blade retaining
fingers 43a, 43b that are integrally molded with the conducting blades 32a, 32b,

(not shown) respectively. The molded handle base 34 also includes blade

'spacers 41a, 41b that position the blade retaining fingers 43a, 43b and

conducting blades 32a, 32b away from the face portion 31. In the illustrated
embodiment, the face portion 31, handle locator 39, spacers 413, 41b, and
blade retaining ﬁngers 43a, 43b are all molded as a single unit. A mold line
“ML"” can be seen in Figure 3A that indicates one possible molding scheme for
the molded handle base 34. However, in other embodiments, these various
components of the molded handle base 34 may be connected to one another in
other ways so long as the conducting blades 32a, 32b are integrally molded with

the blade retaining fingers 43a, 43b.
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[0022]  Figure 3B illustrates the blade connector 32a, which in this particular
embodiment is identical to the blade connector 32b. The blade connector 32a
includes a conductive plate 33 made of a conductive material, such as, for
example, copper. The conductive plate 33 includes two connection portions 53
at either end that are configured to be received by the jaw connectors 21b-24b.
A finger engaging portion 54 is located between the connection portions 53.
The finger engaging portion 54 is adapted to be integrally molded with the blade
retaining finger 43a. In the illustrated embodiment, the finger engagement
portion includes a flow hole 37 through which the material of the molded handle
34 (Figure 3A) may flow. Other configurations of the connection portions 53 and
finger engaging portion(s) may be used, depending on the specific configuration

of the jaw connectors 21b-24b (Figure 2).

[0023] In some embodiments, the blade connector 22 may not include a flow
hole 37. In those embodi.ments the blade connector 32a, 32b may be retained
in the molded handle 34 by virtue of moldable material 44a, 44b (Figure 3A)
wrapping around an edge of the finger engaging portion. In the embodiments
llustrated herein, the blade connector 32a, 32b is retained in the molded handle
by both moldable material in the flow hole 37 and the wrapping of moldable
material 44a, 44b around ah edge of the blade connector. Of course, either

feature individually may sufﬁciently retain the blade connector.

{0024]  Figures 4A-4F show the pullout handle assembly 30 in various

orientations. FigUre 4A 1s a front perspective view in which the integral molding

- of the blades 32a, 32b in the blade retaining fingers 43a, 43b can be

apprectated. The integral mold between the blades 32a, 32b and the retaining
fingers 43a, 43b is the sole means of connection of the blades to the pullout

handle assembly 30.
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10025]  Figure 4B provides Is a perspective view that illustrates the pullout
handle assembly 30 from below. The grip portion 38 can be seen as well as the
configuration of the spacers 41a, 41b. Figure 4C is a rear plan view of the
pullout handie assembly 30. The face 31 and-grip portion 38 are visible in this
view. Figure 4D is a top plan view of the pullout handle assembly 30. In this
view it can be appreciated that the conductive blades 32a and 32b span a
central portion 49a, 49b of the blade retaining fingers 43a, 43b without
extending beyond the retaining fingers in any direction. Thus, the conductive
blades 32a, 32b do not extend into the spacers 41a, 41b. This configuration
conserves the relatively expensive material (e.g., copper) of the conductive
blades.

[0026]  Figure 4E is a side plan view of the pullout handle assembly 30 that
shows cross section lines F-F. The cross section F-F shows in more detail the
integral mold between the blade retaining fingers 43a, 43b and the conductive
blades 32a, 32b. Molded material of the molded base 34 fiowed through the
holes 37a, 37b to retain the blades within the blade retaining fingers.

[0027]  In one embodiment, the integral mold between the conductive blades

32a, 32b and the blade retaining fingers 43a, 43b is achieved using insert

molding. Using insert molding allows for the installation of the blades 32a, 32b

within the pullbut handle assembly 30 during the same molding operation. This

eliminates the need for additional fasteners to fix the blades within the pullout
handle assembly or any separate' assembly operations to otherwise fix the
blades within the pullout handle. The amount of copper used for the blades can

be reduced to that required to carry the current load instead of sizing the blades

so that they can be fastened to the pullout handle assembly.

[0028]  References to “one embodiment”, "an embodiment”, “one example”,

‘an example”, and so on, indicate that the embodiment(s) or example(s) so
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described may include a particular feature, structure, characteristic, property,
element, or limitation, but that not every embodiment or example necessarily
includes that particular feature, structure, characteristic, property, element or
limitation. Furthermore, repeated use .of the phrase “in one embodiment” does

not necessarily refer to the same embodiment, though it may.

[0029]  While example systems, methods, and so on have been illustrated by
describing examples, and while the examples have been described In
considerable detail, it is not the intention of the applicants to restrict or in any
way limit the scope of the appended claims to such detail. it is, of course, not
possible to describe every conceivable combination of components or
methodologies for purposes of describing the systems, methods, and so on
described herein. Therefore, the disclosure is not limited to the specific details,
the representative apparatus, and iliustrative examples shown and described.
Thus, this application is intended to embrace alterations, modifications, anad

variations that fall within the scope of the appended claims.

[0030]  To the extent that the term “includes” or “including” is employed in the

detailed description or the claims, it 'is intended to be Inclusive in a manner

similar to the term “comprising” as that term is interpreted when employed as a

transitional word in a claim:
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Claims
What is claimed is.

1. An apparatus for selectively conducting power between at least two jaw

connectors comprising:

a molded handle base comprising a face portion and a blade retaining
finger protruding from the face portion;

a conductive blade including at least two connection portions configured
for frictional engagement with the two jaw connectors to provide a
current path therebetween: and

where the conductive blade includes at least one finger engagement

portion that is integrally molded into the blade retaining finger.

2. The apparatus of claim 1, where the integral mold between the blade
retaining finger and the finger engagement portion is the only mechanical

connection between the conductive blade and the molded handle base.

3. The apparatus of claim 1 where the finger engagement portion comprises
at least one fiow .hole through which moldable material of the molded handle

base flows to retain the conductive blade in the blade retaining finger.

4. The apparatus of claim 1 where the finger engagement portion comprises
edges of conductive blade that are captured by moldable material of the blade

retaining finger.

10
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5. The apparatus of claim 1 comprising two blade retaining fingers and two
conducting blades, where each blade retaining finger retains one conducting
blade.

6. The apparatus of claim 1 where the conducting blade spans a central
portion of the blade retaining finger without extending beyond the blade retaining

finger.

! An electrical disconnect system comprising:

an enclosure;

a handle receiver assembly mounted within the enclosure, the handle
receiver assembly comprising at least two conductive lugs
configured to connect to electrical conductors, the conductive lugs
electrically connected to two jaw connectors, respectively; and

a pullout handle assembly comprising:

a molded handle base comprising a face portion and a blade
retaining finger protruding from the face portion;

a conductive blade including at least two connection portions
configured for frictional engagement with the two jaw
connectors o provide a current path thérebetWeen; and

where the conductive blade includes at least one finger
engagement portion that is molded integrally into the blade

retaining finger.

8. The electrical disconnect system of claim 7, comprising a lid configured to

be locked to the enclosure to prevent access to an interior of the enclosure.

il
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Q. The electrical disconnect system of claim 7, where:
the handle receiver assembly comprises two sets of jaw connectors; and
the pullout handle assembly comprises two blade retaining fingers and two

conducting blades, where each blade retaining finger retains one conducting blade.

10. A method comprising:

molding a molded handle base comprising a face portion and a blade retaining
finger protruding from the face portion; and

integrally molding a conductive blade into the blade retaining finger, where the
conductive blade includes at least one finger engagement portion that is integrally

molded into the blade retaining finger and at least two connection portions configured
for frictional engagement with two jaw connectors, respectively, to provide a current

path therebetween.

11.  The method of claim 10 where the molding comprises insert-molding.

12.  The method of claim 10 comprising causing melted handle base material to
flow through at least one flow hole in the finger engagement portion to retain the

conductive blade in the blade retaining finger.

13.  The method of claim 10 comprising causing melted handle base material to

flow around edges of the finger engagement portion to retain the conductive blade in

the blade retaining finger.

14.  The method of claim 10 comprising integrally molding the conducting blade

into the blade retaining finger such that the conducting blade spans a

12
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central portion of the blade retaining finger without extending beyond the blade

retaining finger.

13
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