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MECHANICAL DOOR INTERLOCK DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention

The disclosed concept relates generally to electrical switching apparatus and,

more particularly, to an interlock for an enclosed electrical switching apparatus.

Backeround Information

Electrical switching apparatus used in power distribution systems are often
mounted within a switchgear enclosure either individually or in combination with
other switchgear (e.g., without limitation, circuit switching devices and circuit
terrupters such as, but not limited to, electrical switching apparatus, contactors,
motor starters, motor controllers and other load controllers). That is, the enclosure
includes a number of sidewalls and a movable door defining an enclosed space.

Some electrical switching apparatus such as, for example, some medium-
voltage and low-voltage electrical switching apparatus, can be relatively large. In
order to facilitatc movement (e.g., installation; removal; maintenance), such electrical
switching apparatus are commonly coupled to draw-out mechanisms which permit
such electrical switching apparatus to be drawn out of the switchgear enclosure.
Accordingly, such electrical switching apparatus are commonly known in the art as
“draw-out” electrical switching apparatus. The electrical switching apparatus may be
further supported within a draw-out frame, commonly known in the art as a cassette
or chassis. The draw-out mechanism includes, for example, a combination of rails
and rollers coupled to one or the other, or both, of the sidewalls of the cell and the
sides of the corresponding electrical switching apparatus and/or cassette, which is to

be drawn into and out of the cell.

Date Regue/Date Received 2021-08-24
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To reduce the chance of injury or damage to the electrical switching apparatus,
the enclosure typically includes a “door-switch” interlock. Generally, an interlock is
used to prevent a certain action when a device is in a selected position or configuration.
As used herein, an “[X]-[ Y] interlock™ means that element [X] is locked when element
[Y] is in a potentially hazardous configuration. Thus, a “door-switch” interlock is
structured to, and operates on a principle of, locking the enclosure door when the
electrical switching apparatus is energized. That is, when the electrical switching
apparatus is energized, the enclosure door is locked in a closed position thereby
preventing a user from removing the energized electrical switching apparatus.

Such door-switch interlocks have several disadvantages. For example, a door-
switch interlock does not prevent the electrical switching apparatus from being
energized once the door is opened. That is, a user may de-energize the clectrical
switching apparatus, open the door, then re-energize the electrical switching apparatus
leaving the user exposed to an energized assembly. Further, interlocks often utilize
rotating elements that are subject to wear. That is, a rotating element is disposed in a
bearing or bore that wears, thereby allowing the rotating element to become misaligned.
Interlocks, especially interlocks with multiple functions, are complex assemblies that
are expensive and time consuming to install and are subject to degradation. That is, a
combined switch-door interlock assembly/door-switch interlock assembly includes
components that both lock the switch when the door is in a specific configuration and
lock the door when the switch is in a specific configuration. Such a combined switch-
door interlock assembly/door-switch interlock assembly may have one interlock wear
down and need to have both interlocks replaced due to their combined nature. Further,
interlocks also are often built into a cassette; that is, such interlocks are not able to be
added to a cassette at a later time. Interlocks may also include electrical components,
such as, but not limited to position sensors, that are not operable when de-energized.

There is, therefore, a need for an interlock structured to overcome these
disadvantages as well as other. There is a further need for an interlock structured to

operate with enclosures, cassettes and other hardware presently in use.
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SUMMARY OF THE INVENTION

These needs, and others, are met by at least one embodiment of the disclosed
and claimed concept which provides a mechanical switch-door interlock assembly. The
mechanical switch-door interlock assembly includes a mounting assembly and an
actuator assembly. The mounting assembly includes a number of sliding coupling
components. The actuator assembly includes a body, a door sensor, an operating
mechanism handle actuator, and a number of sliding coupling components. The door
sensor is coupled to the actuator assembly body. The operating mechanism handle
actuator is coupled to the actuator assembly body. The actuator assembly body is
slidably coupled to the mounting assembly. The mounting assembly is structured to be
coupled to the cassette at a location wherein the operating mechanism handle actuator
is disposed in the operating mechanism handle path and the door sensor is disposed in
the door path. The actuator assembly body moves between an operating, first position,
wherein the operating mechanism handle actuator does not operatively engage the
operating mechanism handle, and a non-operating, second position, wherein the
operating mechanism handle actuator operatively engages the operating mechanism
handle and moves the operating mechanism handle to the second position. When the
door is in the first position, the door operatively engages the door sensor and moves the
actuator assembly body to the actuator assembly body first position. When the door is
in the second position, the door does not operatively engage the door sensor allowing
the actuator assembly body to move into the second position.

A mechanical switch-door interlock assembly in the configuration(s) discussed

below solves the stated problems.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained from the following
description of the preferred embodiments when read in conjunction with the
accompanying drawings in which:

Figure 1 is an isometric view of an electrical apparatus.

Figure 2 is an isometric view of an electrical apparatus.

Figure 3 is a side view of an electrical apparatus.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Directional phrases used herein, such as, for example, clockwise,
counterclockwise, left, right, top, bottom, upwards, downwards and derivatives thereof,
relate to the orientation of the elements shown in the drawings and are not limiting upon
the claims unless expressly recited therein.

44 2

As used herein, the singular form of “a,” “an,” and “the” include plural
references unless the context clearly dictates otherwise.

As used herein, the word “unitary” means a component is created as a single
piece or unit. That is, a component that includes pieces that are created separately and
then coupled together as a unit is not a “unitary” component or body. Further, as used
herein, the portions or elements of a “unitary” body are “coupled” together.

As used herein, a “coupling assembly” includes two or more couplings or
coupling components. The components of a coupling or coupling assembly are
generally not part of the same element or other component. As such, the components
of a “coupling assembly” may not be described at the same time in the following
description.

As used herein, a “coupling” or “coupling component(s)” is one or more
component(s) of a coupling assembly. That is, a coupling assembly includes at least
two components that are structured to be coupled together. It is understood that the
components of a coupling assembly are compatible with each other. For example, in a
coupling assembly, if one coupling component is a snap socket, the other coupling
component is a snap plug, or, if one coupling component is a bolt, then the other
coupling component is a nut. It is further understood that an opening or passage through
which another coupling component extends is also a coupling component

As used herein, the statement that two or more parts or components are
“coupled” shall mean that the parts are joined or operate together either directly or
indirectly, i.e., through one or more intermediate parts or components, so long as a link
occurs. As used herein, “directly coupled” means that two elements are directly in
contact with each other. Asused herein, “fixedly coupled” or “fixed” means that two
components are coupled so as to move as one while maintaining a constant orientation

relative to each other. Accordingly, when two elements are coupled, all portions of
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those elements are coupled. A description, however, of a specific portion of a first
element being coupled to a second element, e g., an axle first end being coupled to a
first wheel, means that the specific portion of the first element is disposed closer to the
second element than the other portions thereof. Further, a first object resting on a
second object, which is held in place only by gravity, is not “coupled” to the second
object unless the first object is otherwise linked to the second object. That is, for
example, a book on a table is not coupled thereto, but a book glued to a table is coupled
thereto.

As used herein, “temporarily coupled” means that two components are coupled
in a manner that allows for the components to be easily decoupled without damaging
the components. For example, elements that are coupled by a nut/bolt coupling are
“temporarily coupled,” while elements that are welded together are not.

As used herein, the statement that two or more parts or components “engage”
one another shall mean that the elements exert a force or bias against one another either
directly or through one or more intermediate elements or components.

As used herein, “operatively engage” means “engage and move” That is,
“operatively engage” when used in relation to a first component that is structured to
move a movable or rotatable second component means that the first component applies
a force sufficient to cause the second component to move. For example, a screwdriver
may be placed into contact with a screw. When no force is applied to the screwdriver,
the screwdriver is merely “coupled” to the screw. If an axial force is applied to the
screwdriver, the screwdriver is pressed against the screw and “engages” the screw;
however, when a rotational force is applied to the screwdriver, the screwdriver
“operatively engages” the screw and causes the screw to rotate. As used herein,
“operatively engage” means “engage and maintain in a selected position.” That is, a
compressed spring held in place by a latch is “operatively engaged” by the latch in that
the latch maintains the spring in a compressed state.

As used herein, the term “number” shall mean one or an integer greater than one
(i.e., a plurality).

As used herein, “associated” means that the elements are part of the same
assembly and/or operate together, or, act upon/with each other in some manner. For

example, an automobile has four tires and four hub caps. While all the elements are
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coupled as part of the automobile, it is understood that each hubcap is “associated” with
a specific tire.

As used herein, "correspond" indicates that two structural components are sized
and shaped to be similar to each other and may be coupled with a minimum amount of
friction. Thus, an opening which “corresponds” to a member is sized slightly larger
than the member so that the member may pass through the opening with a minimum
amount of friction. This definition is modified if the two components are said to fit
“snugly” together or “snuggly correspond.” In that situation, the difference between
the size of the components is even smaller whereby the amount of friction increases. If
the element defining the opening and/or the component inserted into the opening are
made from a deformable or compressible material, the opening may even be slightly
smaller than the component being inserted into the opening. This definition is further
modified if the two components are said to “substantially correspond.” “Substantially
correspond” means that the size of the opening is very close to the size of the element
inserted therein; that is, not so close as to cause substantial friction, as with a snug fit,
but with more contact and friction than a “corresponding fit,” i.e , a “slightly larger” fit.
Further, as used herein, “loosely correspond” means that a slot or opening is sized to be
larger than an element disposed therein. This means that the increased size of the slot
or opening is intentional and is more than a manufacturing tolerance. Further, with
regard to a surface formed by two or more elements, a “corresponding” shape means
that surface features, e.g. curvature, are similar.

As used herein, “structured to [verb] or ‘be an [X] means that the identified
element or assembly has a structure that is shaped, sized, disposed, coupled and/or
configured to perform the identified verb or to be what is identified in the infinitive
phrase. For example, a member that is “structured to move” is movably coupled to
another element and includes elements that cause the member to move or the member
is otherwise configured to move in response to other elements or assemblies. As such,
as used herein, “structured to [verb] or ‘be an [X]” recites structure and not function.
Further, as used herein, “structured to [verb] or ‘be an [X]” means that the identified
element or assembly is intended to, and is designed to, perform the identified verb or to

be an [X]. Thus, an element that is only possibly “capable” of performing the identified
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verb but which is not intended to, and is not designed to, perform the identified verb is
not “structured to [verb or ‘be an [X].”

As used herein, a “path” or “path of travel” is the space an element moves
through when in motion.

As used herein, “mechanical” means without electronic elements, components,
or sub-components. That is, a “mechanical” [X] does not include any electronic
elements, components, or sub-components.

As shown in Figures 1 and 2, and in an exemplary embodiment, an enclosed
electrical switching apparatus assembly 10 includes an enclosure assembly 12 and an
electrical switching apparatus 14 (both shown schematically in ghost). It is understood
that the term “electrical switching apparatus” is interpreted broadly and means circuit
breakers, switching devices, and similar devices which are structured to be in at least
an energized configuration and a de-energized configuration. The enclosure assembly
12 includes a housing assembly 20 (shown schematically and in ghost) and a movable
cassette 22 The enclosure assembly housing assembly 20 includes a number of
sidewalls 24 and a movable door 26 (both shown schematically and in ghost). The
enclosure assembly housing assembly sidewalls 24 and movable door 26 define an
enclosed space 28. The door 26 is movably coupled to the enclosure assembly housing
assembly sidewalls 24 and is movable over a path (hereinafter “door path”) between a
closed, first position (Figure 1) and an open, second position (Figure 2). As shown in
an exemplary embodiment, the door 26 is pivotally coupled to the enclosure assembly
housing assembly sidewalls 24.

The cassette 22 is structured to movably support the electrical switching
apparatus 14. In an exemplary embodiment, the enclosure assembly housing assembly
20 includes a number of rails (not shown) and the cassette 22 includes a number of
wheels (not shown). The electrical switching apparatus 14 is disposed on the cassette
22. The cassette 22, and therefore the electrical switching apparatus 14, is structured
to move between an inserted, first position and a withdrawn, second position. That is,
the cassette 22 is movably disposed relative to the enclosure assembly enclosed space
28 and is structured to move between an inserted, first position, wherein the cassette 22
is substantially disposed in the enclosed space 28, and a withdrawn, second position,

wherein the cassette 22 is substantially, or partially, disposed outside the enclosed space
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28. In an exemplary embodiment, the cassette 22 includes two lateral sidewalls 29 that
are disposed on either side of the electrical switching apparatus 14.

In an exemplary embodiment, the electrical switching apparatus 14 includes an
operating mechanism (not shown) with an associated handle 30 (shown schematically
in a second position, and in ghost in a first position in Figure 3). As used herein, the
“operating mechanism handle” is an actuator and include handles, buttons, knobs and
similar constructs. The operating mechanism handle 30 is coupled to an electrical
switching apparatus operating mechanism (not shown) and is structured to change the
configuration of the electrical switching apparatus 14. That is, in an exemplary
embodiment, the electrical switching apparatus 14 is a circuit breaker (not shown)
which includes separable contacts (not shown). The electrical switching apparatus
operating mechanism is structured to move the separable contacts between an open, de-
energized configuration, and a closed, energized configuration. The operating
mechanism handle 30 moves over a path (hereinafter “operating mechanism handle
path”) between a closed, first position, wherein the electrical switching apparatus 14 is
energized, and an open, second position, wherein the electrical switching apparatus 14
is de-energized. That is, when operating mechanism handle 30 is in the closed, first
position, the operating mechanism positions, or is capable of positioning, the contacts
in the closed, energized configuration. When the operating mechanism handle 30 is in
the open, second position, the operating mechanism positions the separable contacts in
the open, de-energized configuration. It is understood that the operating mechanism
handle 30 may cause the operating mechanism to position the separable contacts in the
open, de-energized configuration while traveling toward the operating mechanism
handle 30 second position. It is further understood that so long as the operating
mechanism handle 30 is in the second position, the contacts are in the open, de-
energized configuration. Accordingly, during the normal operation of the electrical
switching apparatus 14, the operating mechanism handle 30 is in the first position.

The enclosure assembly 12 further includes a mechanical switch-door interlock
assembly 50. The mechanical switch-door interlock assembly 50 is structured to
maintain the electrical switching apparatus 14, i.e. the switch, in a de-energized
configuration when the door 26 is in the open position. As a “mechanical” assembly

the mechanical switch-door interlock assembly 50 is structured to, and does, operate
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without electricity thereby solving the problems associated with electrical interlocks. Further,
as detailed below, the mechanical switch-door interlock assembly 50 is temporarily coupled to
the cassette 22. In this configuration, the mechanical switch-door interlock assembly 50
solves the problems associated with a built-in interlock.

In an exemplary embodiment, and shown in Figure 3, the mechanical switch-door
interlock assembly 50 includes a mounting assembly 52 and an actuator assembly 70. In an
exemplary embodiment, the mounting assembly 52 includes a number of sliding coupling
components 54 and a bias assembly 60. As partially shown, each exemplary sliding first
coupling component 54 includes a bolt 56, a nut (not shown), and an opening (not shown) in
an enclosure assembly housing assembly sidewall 24. The sliding coupling components 54
may include a number of spacers 58. The bolt 56 is structured to maintain the head of the bolt
56 a selected distance from the nut. The selected distance corresponds to the thickness of the
enclosure assembly housing assembly sidewall 24, the actuator assembly body 72, and any
spacers 58. In an exemplary embodiment, there are two or more sliding coupling components
54. That is, the mounting assembly 52 includes at least a first sliding coupling first
component 54A and a second sliding coupling first component 54B.

The bias assembly 60 is structured to bias the actuator assembly body 72, described
below, to a second position. In an exemplary embodiment, the bias assembly 60 includes a
number of tension springs 62. As shown, there is a first bias assembly spring 64 and a second
bias assembly spring 66. The bias assembly 60 also includes a first spring coupling 68 and a
second spring coupling 69 for each bias assembly spring 64, 66. In an exemplary
embodiment, each spring coupling 68, 69 is a hook coupling. As used herein, a “hook
coupling” is a coupling component structured to be coupled to a hook. That is, for example,
each bias assembly spring 64, 66 may include a hook at each end thereof. Thus, a “hook
coupling,” as used herein, includes an opening through which a hook may be passed, as well
as, a rod, such as but not limited to, a bolt shaft, over which a hook may be disposed.

The actuator assembly 70 includes a body 72, a door sensor 74, an operating
mechanism handle actuator 76, and a number of sliding second coupling components 78. In
an exemplary embodiment, the actuator assembly body 72 defines the door sensor 74, the

operating mechanism handle actuator 76, and the number of sliding

Date Regue/Date Received 2021-08-24
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coupling second components 78. That is, the actuator assembly body 72, the door
sensor 74, the operating mechanism handle actuator 76, and the number of sliding
coupling components 78 are unitary. In an exemplary embodiment, there is a first
sliding coupling second component 78A and a second sliding coupling second
component 78B, which correspond to the first sliding coupling first component 54A
and second sliding coupling first component 54B, respectively. Further, as noted
above, the actuator assembly 70 is part of the “mechanical” switch-door interlock
assembly 50 meaning that none of the elements thereof are electronic. Further, in an
exemplary embodiment, the actuator assembly body 72 defines a number of openings
71 that act as the first spring coupling 68.

In an exemplary embodiment, the actuator assembly body 72 is generally
planar and includes a number of tabs 80. That is, as used herein, a “planar body” may
include selected portions thereof that are disposed out of the plane of the planar body.
The selected portions, however, do not have a greater area than the planar portion of
the body. In an exemplary embodiment, tabs 80 define a door sensor support assembly
110 (discussed below), the operating mechanism handle actuator 76, and a bias
assembly first spring coupling 68. The actuator assembly body 72 further includes at
least two elongated slots 90, 92 which are the actuator assembly sliding second coupling

components 78A, 78B. In an exemplary embodiment, the slots 90, 92 are offset, i.e.

parallel and not disposed along the same line, from each other.

The door sensor 74 is a mechanical element and, in an exemplary embodiment,
is an elongated body 100 extending from the actuator assembly body 72. In one
embodiment, not shown, the door sensor body 100 is fixed to the actuator assembly
body 72. In another exemplary embodiment, not shown, the door sensor 74 is an
elongated portion of the actuator assembly body 72. That is, the door sensor 74 is
unitary with the actuator assembly body 72. In the embodiment shown, however, the
door sensor 74, i.e. door sensor body 100, is movably coupled to actuator assembly
body 72. In this embodiment, the actuator assembly body 72 includes a door sensor
support assembly 110.

The door sensor support assembly 110 includes a first tab 80A, a second tab
80B, and a spring 112. The door sensor support assembly first tab 80A includes a first

passage 114. The door sensor support assembly second tab 80B includes a second
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passage 116. The first and second passages 114, 116 are aligned along a common axis.
The door sensor body 100 includes a first end 102, a medial portion 104 and a second
end 106. The door sensor body medial portion 104 includes a spring mount 108 which,
in an exemplary embodiment, has a larger cross-sectional area than the first passage
114. The door sensor body 100 is sized to correspond to the first passage 114 and the
second passage 116. The door sensor body 100 is slidably disposed in the first passage
114 and the second passage 116. In this configuration, the door sensor body 100 is
movable between a retracted, first position, wherein the door sensor body 100 extends
a first distance from the door sensor support assembly first tab 80A, and an extended,
second position, wherein the door sensor body 100 extends a second distance from the
door sensor support assembly first tab 80A. The door sensor support assembly spring
112 is disposed between the door sensor body spring mount 108 and the door sensor
support assembly second tab 80B. In this configuration, the door sensor support
assembly spring 112 biases the door sensor body 100 to the second position.

The operating mechanism handle actuator 76 is, in an exemplary embodiment,
a tab 80C. The operating mechanism handle actuator 76 is structured to operatively
engage the operating mechanism handle 30, as described below. In an exemplary
embodiment, the operating mechanism handle actuator 76 is unitary with the actuator
assembly body 72.

The mechanical switch-door interlock assembly 50 is assembled as described
below. Initially, it is noted that the cassette 22 includes a number of openings disposed
in appropriate locations so as to allow the mechanical switch-door interlock assembly
50 to interact with the electrical switching apparatus 14 and enclosure assembly 12 as
discussed below. These openings may be preexisting or may be made in the cassette
22 including in the cassette sidewalls 29.

The mounting assembly 52 is coupled to the cassette 22 by passing the sliding
first coupling components 54, i.e. bolt 56 through openings (not shown) in a cassette
sidewall 29 adjacent the operating mechanism handle 30. The sliding first coupling
components 54 are spaced from each other and are positioned to correspond to the
sliding second coupling components 78A, 78B, i.e. slots 90, 92. The actuator assembly
body 72 is then slidably coupled to the mounting assembly 52 by positioning the bolts

56 in slots 90, 92. Further, the operating mechanism handle actuator 76 is positioned
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adjacent the operating mechanism handle 30 and, in the operating mechanism handle
path. Further, the door sensor 74 is disposed in the door path. It is noted that, because
the slots 90, 92 are disposed in a parallel configuration, the actuator assembly body 72
translates (to move without rotation or angular displacement) when moved, as described
below. Further, because the mounting assembly 52 and the actuator assembly body 72
are coupled to the cassette 22 by the removable sliding first coupling components 54,
the mechanical switch-door interlock assembly 50 is temporarily coupled to the cassette
22

In this configuration, the mechanical switch-door interlock assembly 50 is
structured to operate as follows. The actuator assembly body 72 moves between an
operating, first position, wherein said operating mechanism handle actuator 76 does not
operatively engage the operating mechanism handle 30, and a non-operating, second
position, wherein the operating mechanism handle actuator 76 operatively engages the
operating mechanism handle 30 and moves said operating mechanism handle 30 to the
second position. That is, when the actuator assembly body 72 is in the first position,
the operating mechanism handle 30 is unaffected by the mechanical switch-door
interlock assembly 50 and, as described above, is in the operating mechanism handle
30 first position. When the actuator assembly body 72 moves to, or is in, the second
position, the operating mechanism handle actuator 76 operatively engages the operating
mechanism handle 30 and moves said operating mechanism handle 30 to the second
position. This, in turn, causes the operating mechanism to position the separable
contacts in the open, de-energized configuration.

The bias assembly 60 is coupled to the actuator assembly body 72 and is
structured to bias the actuator assembly body 72 to the second position. That is, the
tension springs 62 are coupled to the first spring coupling 68, i.e. actuator assembly
body openings 71 and to the second spring couplings 69, shown as nuts coupled to the
cassette sidewall 29.

In this configuration, the mechanical switch-door interlock assembly 50 is
further structured to operate as follows. When the door 26 is in the second position, the
door 26 does not contact door sensor 74. In this configuration, the only assembly acting
on the actuator assembly body 72 is the bias assembly 60. Thus, as described above,
the bias assembly 60 biases the actuator assembly body 72 to the second position. As
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described above, when the actuator assembly body 72 is in the second position, the
separable contacts are in the open, de-energized configuration. Thus, when the door 26
is in the open, second position, the electrical switching apparatus 14 is in the open, de-
energized configuration.

When the door 26 is moved to, or is in, the closed, first position, the door 26
operatively engages the door sensor 74 and moves said actuator assembly body 72 to
the actuator assembly body first position. That is, because the door sensor 74 is
disposed in the door path, movement of the door 26 causes the door 26 to operatively
engage the door sensor 74. Moreover, when the door 26 moves to, or is in, the first
position, the operative engagement between the door 26 and the door sensor 74
overcomes the bias of the bias assembly 60.

It is noted that, in an exemplary embodiment with a door sensor support
assembly 110, the door sensor support assembly 110 initially allows the door sensor
body 100 to move relative to the actuator assembly body 72. That is, when the door 26
is open, the door 26 does not affect the door sensor body 100 and, as described above,
the door sensor support assembly spring 112 biases the door sensor body 100 to the
extended, second position. As the door 26 moves to the first position, the door 26
operatively engages the door sensor body 100 and overcomes the bias of the door sensor
support assembly spring 112 and moves the door sensor body 100 to its first position.
Once the door sensor body 100 is in its first position, further movement of the door 26
causes the actuator assembly body 72 to move as described above. It is further
understood that the various spring forces, i.e. the force of door sensor support assembly
spring 112 and bias assembly springs 64, 66, may be balanced so that the actuator
assembly body 72 moves before the door sensor body 100 is fully in its first position.

Once the door 26 is in its first position, the actuator assembly body 72 is in its
first position. As described above, when the actuator assembly body 72 is in its first
position, the operating mechanism handle actuator 76 does not operatively engage the
operating mechanism handle 30 and the contacts may be moved to the energized
configuration by the operating mechanism.

When the door 26 is moved to the second position, the door 26 does not
operatively engage the door sensor 74 and allows the actuator assembly body 72 to

move into its second position. That is, as described above, when the door 26 is in the
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second position, the door 26 does not contact door sensor 74. In this configuration, the
only assembly acting on the actuator assembly body 72 is the bias assembly 60 which
biases the actuator assembly body 72 to the second position. Thus, when the door 26
opens, the electrical switching apparatus 14 is moved to, and maintained in, the open,
de-energized configuration.

Further, as shown in Figures 1-2, the enclosure assembly 12 further includes a
door-switch interlock assembly 150 that is structured to maintain the door 26 in the first
position when the electrical switching apparatus 14 is in the energized configuration.
As shown, the mechanical switch-door interlock assembly 50 and the door-switch
interlock assembly 150 are separate assemblies (although both may engage similar, or
the same, elements on the electrical switching apparatus 14). As separate assemblies,
the mechanical switch-door interlock assembly 50 and the door-switch interlock
assembly 150 may be repaired/replaced individually. This configuration solves the
problem of having to repair/replace a combined switch-door interlock assembly/door-
switch interlock assembly.

While specific embodiments of the invention have been described in detail, it
will be appreciated by those skilled in the art that various modifications and alternatives
to those details could be developed in light of the overall teachings of the disclosure.
Accordingly, the particular arrangements disclosed are meant to be illustrative only and
not limiting as to the scope of invention which is to be given the full breadth of the

claims appended and any and all equivalents thereof.
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What is claimed is:

1. A mechanical switch-door interlock assembly for an enclosed electrical switching
apparatus assembly, said enclosed electrical switching apparatus assembly including an
enclosure assembly and an electrical switching apparatus, said enclosure assembly including a
housing assembly and a movable cassette, said enclosure assembly housing assembly including a
number of sidewalls and a movable door, said enclosure assembly housing assembly sidewalls
and said movable door defining an enclosed space, said door movably coupled to said enclosure
assembly housing assembly sidewalls and movable over a door path between a closed, door first
position and an open, door second position, said cassette movably disposed in said enclosure
assembly enclosed space and structured to move between an inserted, cassette first position and a
withdrawn, cassette second position, said electrical switching apparatus disposed on said
cassette, said electrical switching apparatus including an operating mechanism handle, said
operating mechanism handle movable over an operating mechanism handle path between a
closed, operating mechanism handle first position, wherein said electrical switching apparatus is
energized, and an open, operating mechanism handle second position, wherein said electrical
switching apparatus is de-energized, said mechanical switch-door interlock assembly
comprising:

a mounting assembly including a number of sliding coupling first components;

an actuator assembly including a body portion, a door sensor, an operating mechanism
handle actuator portion, and a number of sliding coupling second components;

said door sensor coupled to said actuator assembly body portion;

said operating mechanism handle actuator portion coupled to said actuator assembly body
portion;

said actuator assembly body portion slidably coupled to said mounting assembly utilizing
said mounting assembly sliding coupling first components corresponding to said actuator
assembly sliding coupling second components;

said mounting assembly structured to be coupled to said cassette at a location wherein
said operating mechanism handle actuator portion is disposed in said operating mechanism

handle path and said door sensor is disposed in said door path;

6851382
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wherein said actuator assembly body portion translates between an operating, actuator
assembly body first position, wherein said operating mechanism handle actuator does not
operatively engage said operating mechanism handle, and a non-operating, actuator assembly
body second position, wherein said operating mechanism handle actuator portion operatively
engages said operating mechanism handle and moves said operating mechanism handle to said
operating mechanism handle second position,;

wherein, when said door is in said door first position, said door operatively engages said
door sensor and moves said actuator assembly body portion to said actuator assembly body first
position; and

wherein, when said door is in said door second position, said door does not operatively
engage said door sensor allowing said actuator assembly body portion to move into said actuator

assembly body second position.

2. The mechanical switch-door interlock assembly of claim 1 wherein:

said mounting assembly includes a first one of said sliding coupling first components and
a second one of said sliding coupling first components;

said actuator assembly includes a first one of said sliding coupling second components
and a second one of said sliding coupling second components; and

wherein said first one of said sliding coupling second components and said second one of
said sliding coupling second components are spaced, generally parallel slots in said actuator

assembly body portion.

3. The mechanical switch-door interlock assembly of claim 1 wherein said mounting
assembly number of sliding first coupling components and said actuator assembly body portion

are temporarily coupled to said cassette.

4. The mechanical switch-door interlock assembly of claim 1 wherein said door sensor is

movably coupled to said actuator assembly body portion.

5. The mechanical switch-door interlock assembly of claim 4 wherein:

said actuator assembly body portion includes a door sensor support assembly;

6851382
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said door sensor support assembly includes a first tab, a second tab, and a spring;

said door sensor support assembly first tab includes a first passage;

said door sensor support assembly second tab includes a second passage;

said door sensor includes an elongated body, said door sensor body having a first end, a
medial portion and a second end;

wherein said door sensor body medial portion includes a spring mount;

said door sensor body sized to correspond to said first passage and said second passage;

wherein said door sensor body spring mount has a larger cross-sectional area than said
first passage;

said door sensor body slidably disposed in said first passage and said second passage,
said door sensor body movable between a door sensor body first position, wherein said door
sensor body extends a first distance from said door sensor support assembly first tab, and a door
sensor body second position, wherein said door sensor body extends a second distance from said
door sensor support assembly first tab;

said door sensor support assembly spring disposed between said door sensor body spring
mount and said door sensor support assembly second tab; and

wherein said door sensor support assembly spring biases said door sensor body to said

door sensor body first position.

6. The mechanical switch-door interlock assembly of claim 5 wherein said actuator

assembly body portion and said operating mechanism handle actuator portion are unitary.

7. The mechanical switch-door interlock assembly of claim 1 wherein:

said mounting assembly includes a bias assembly;

said bias assembly structured to bias said actuator assembly body portion to said actuator
assembly body second position; and

wherein when said door is in said door first position, the operative engagement between

said door and said door sensor overcomes the bias of said bias assembly.

8. The mechanical switch-door interlock assembly of claim 7 wherein:

6851382
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said bias assembly includes a tension spring, a first spring coupling and a second spring
coupling;
said first spring coupling disposed on said actuator assembly body portion; and

said second spring coupling disposed on said cassette.

9. The mechanical switch-door interlock assembly of claim 1 wherein said enclosed
electrical switching apparatus includes a door-switch interlock assembly and wherein said
mounting assembly and said actuator assembly are separate from said door-switch interlock

assembly.

10.  An enclosed electrical switching apparatus assembly comprising:

an enclosure assembly;

an electrical switching apparatus;

said enclosure assembly including a housing assembly and a movable cassette;

said enclosure assembly housing assembly including a number of sidewalls and a
movable door;

said enclosure assembly housing assembly sidewalls and said movable door defining an
enclosed space;

said door movably coupled to said enclosure assembly housing assembly sidewalls and
movable over a door path between a closed, door first position and an open, door second
position;

said cassette movably disposed in said enclosure assembly enclosed space and structured
to move between an inserted, cassette first position and a withdrawn, cassette second position,
said electrical switching apparatus disposed on said cassette;

said electrical switching apparatus including an operating mechanism handle, said
operating mechanism handle movable over an operating mechanism handle path between a
closed, operating mechanism handle first position, wherein said electrical switching apparatus is
energized, and an open, operating mechanism handle second position, wherein said electrical
switching apparatus is de-energized;

a mechanical switch-door interlock assembly including a mounting assembly and an

actuator assembly;
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said mounting assembly including a number of sliding coupling first components;

said actuator assembly including a body portion, a door sensor, an operating mechanism
handle actuator portion, and a number of sliding coupling second components;

said door sensor coupled to said actuator assembly body portion;

said operating mechanism handle actuator coupled to said actuator assembly body
portion,;

said actuator assembly body portion slidably coupled to said mounting assembly;

said mounting assembly structured to be coupled to said cassette at a location wherein
said operating mechanism handle actuator portion is disposed in said operating mechanism
handle path and said door sensor is disposed in said door path;

wherein said actuator assembly body portion translates between an operating, actuator
assembly body first position, wherein said operating mechanism handle actuator portion does not
operatively engage said operating mechanism handle, and a non-operating, actuator assembly
body second position, wherein said operating mechanism handle actuator portion operatively
engages said operating mechanism handle and moves said operating mechanism handle to said
operating mechanism handle second position;

wherein, when said door is in said door first position, said door operatively engages said
door sensor and moves said actuator assembly body portion to said actuator assembly body first
position; and

wherein, when said door is in said door second position, said door does not operatively
engage said door sensor allowing said actuator assembly body portion to move into said actuator

assembly body second position.

11.  The enclosed electrical switching apparatus assembly of claim 10 wherein:

said mounting assembly includes a first one of said sliding coupling first components and
a second one of said sliding coupling first components;

said actuator assembly includes a first one of said sliding coupling second components
and a second one of said sliding coupling second components; and

wherein said first one of said sliding coupling second components and said second one of
said sliding coupling second components are spaced, generally parallel slots in said actuator

assembly body portion.
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12.  The enclosed electrical switching apparatus assembly of claim 10 wherein said mounting
assembly number of sliding coupling first components and said actuator assembly body portion

are temporarily coupled to said cassette.

13.  The enclosed electrical switching apparatus assembly of claim 10 wherein said door

sensor is movably coupled to said actuator assembly body portion.

14.  The enclosed electrical switching apparatus assembly of claim 13 wherein:

said actuator assembly body portion includes a door sensor support assembly;

said door sensor support assembly includes a first tab, a second tab, and a spring;

said door sensor support assembly first tab includes a first passage;

said door sensor support assembly second tab includes a second passage;

said door sensor includes an elongated body, said door sensor body having a first end, a
medial portion and a second end;

wherein said door sensor body medial portion includes a spring mount;

said door sensor body sized to correspond to said first passage and said second passage;

wherein said door sensor body spring mount has a larger cross-sectional area than said
first passage;

said door sensor body slidably disposed in said first passage and said second passage,
said door sensor body movable between a door sensor body first position, wherein said door
sensor body extends a first distance from said door sensor support assembly first tab, and a door
sensor body second position, wherein said door sensor body extends a second distance from said
door sensor support assembly first tab;

said door sensor support assembly spring disposed between said door sensor body spring
mount and said door sensor support assembly second tab; and

wherein said door sensor support assembly spring biases said door sensor body to said

door sensor body first position.

15.  The enclosed electrical switching apparatus assembly of claim 14 wherein said actuator

assembly body portion and said operating mechanism handle actuator portion are unitary.

6851382

Date Regue/Date Received 2021-08-24



21

16.  The enclosed electrical switching apparatus assembly of claim 10 wherein:

said mounting assembly includes a bias assembly;

said bias assembly structured to bias said actuator assembly body portion to said actuator

assembly body second position; and
wherein when said door is in said door first position, the operative engagement between

said door and said door sensor overcomes the bias of said bias assembly.

17.  The enclosed electrical switching apparatus assembly of claim 16 wherein:

said bias assembly includes a tension spring, a first spring coupling and a second spring
coupling;

said first spring coupling disposed on said actuator assembly body portion; and

said second spring coupling disposed on said cassette.

18.  The enclosed electrical switching apparatus assembly of claim 10 wherein said enclosed
electrical switching apparatus includes a door-switch interlock assembly and wherein said
mounting assembly and said actuator assembly are separate from said door-switch interlock

assembly.
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