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clectrical switching apparatus mcludes a generally planar
member (19) having a first surtace (20), an opposite second
surface (22) and a number of apertures (24) disposed through
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FACEPLATE FOR ELECTRICAL SWITCHING APPARATUS PANEL AND
ELECTRICAL SWITCHING APPARATUS PANEL INCLUDING SAME

BACKGROUND

Field

The disclosed concept pertains generally to panels for electrical switching
apparatus and, more particularly, to faceplates for use with such panels. The disclosed

concept further relates to electrical switching apparatus panels including such faceplates.

Background Information

Electrical switching apparatus, such as circuit breakers are used, for example,
in aircraft electrical systems where they not only provide overcurrent protection but also
serve as switches for turning equipment on and off. Aircraft or subminiature circuit breakers,
for instance, are typically relatively small to accommodate the relatively high-density layout
of aircraft circuit breaker panels, which make circuiit breakers for numerous circuits
accessible to a user. Aircraft electrical systems can consist, for example, of hundreds of
circuit breakers, each of which is used for a circuit protection function as well as a circuit

disconnection function through a push-pull handle, toggle, or other actuatable mechanism.

The actuatable mechanism of such breakers typically extends through, and
outward from, a planar faceplate of a panel. Due td the generally tight confines in which such
circuit breaker panels are placed, such panels must commonly be mounted 1n positions 1n
which such planar faceplates are disposed at angles which are oblique to the line of sight of

an operator who would be monitoring and switching such handles or toggles.

There is thus room for improvement in electrical switching apparatus panels

and faceplates therefore.

CA 2868349 2018-08-17
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SUMMARY

These needs and others are met by embodiments of the disclosed
concept, which provide a faceplate for use 1n a panel for electrical switching apparatus
and a panel including such a faceplate. Among other benefits, the faceplate provides
improved viewing of indicia associated with, and 1dentifying particular breakers
particularly when the associated breaker panel 1s mounted in locations at angles not
directed directly at an observer looking at the panel. Also, embodiments of the
disclosed concept allows for closer packaging of electrical switching apparatus within
a panel.

As one aspect of the disclosed concept, a face plate for use 1n a panel

for electrical switching apparatus 1s provided. The faceplate includes: a generally

apcrturcs disposcd through the first surface and the opposite sccond surface. Each
aperture 1s configured to receive an actuatable mechanism of an electrical switching
apparatus therethrough. The faceplate further includes a number of inchined features,
cach of the inclined features extending from the opposite second surface about a
respective aperture of the number of apertures. At least one inclined teature includes
an inclined surtace disposed opposite the opposite second surface of the generally
planar member. The inclined surface 1s disposed at a non-zero angle with respect to
the generally planar member.

The 1inclined surface may include an indicia defining a characteristic of
the electrical switching apparatus or circuit associated with the aperture about which
the inclined feature 1s disposed.

The non-zero angle may be 1n the range of from about 5 degrees to
about 60 degrees, although other angles may be employed.

The number of inclined features may include at least two inclined
fcaturcs joincd together to form a single unitary inclined fcature.

The generally planar member may include a number of captive
fasteners structured to removably engage a housing of the panel such that the face
plate 1s removably coupled to the panel.

A second inclined feature of the number of inclined teatures may

include a second inclined surface disposed opposite the opposite second surface of the
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generally planar member, and the second inclined surface may be disposed at a
second non-zero angle different from the non-zero angle with respect to the generally
planar member.

A third inchned feature of the number of inclined features may include

5 athird inclined surface disposed opposite the opposite second surface of the generally
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planar member. The third inclined surface may be disposed at a third non-zero angle
with respect to the generally planar member, the third non-zero angle being different
from both of the non-zero angle and the second non-zero angle.

As another aspect of the disclosed concept, a panel for electrical
switching apparatus 1s provided. The panel includes: a housing; an electrical bus
structure coupled to the housing; a number of ¢lectrical switching apparatus
clectrically coupled to the clectrical bus structure, cach having an actuatable
mecchanism; and a faceplate as described herein.

These and other objects, features, and characteristics of the disclosed
concept, as well as the methods of operation and functions of the related elements of
structure and the combination of parts and economies of manufacture, will become
more apparent upon consideration of the following description and the appended
claims with reference to the accompanying drawings, all of which form a part of this
specification, wherein like reference numerals designate corresponding parts 1n the
various figures. It 1s to be expressly understood, however, that the drawings are for
the purpose of 1llustration and description only and are not intended as a definition of

the limits of the disclosed concept.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the disclosed concept can be gained from the
following description of the preferred embodiments when read 1n conjunction with the
accompanying drawings in which:

F1G. 1 1s an 1sometric view of a circuit breaker panel assembly
according to an example embodiment of the disclosed concept.

FIG. 2 1s a front elevation view of the circuit breaker panel assembly
of FIG. 1.

FIG. 3 1s another 1sometric view of the circuit breaker panel of FIG. 1
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with the faceplate exploded outward from the circuit breaker panel.

FIG. 4 1s a partial section view of the circuit breaker panel assembly
of FIGS. 1-3 taken along line 4-4 of FIG. 2.

FIG. 5 18 a partial section view of a circuit breaker panel assembly
including another example faceplate according to another embodiment of the
disclosed concept.

FIG. 6 1s a partial section view of a circuit breaker panel assembly
including yet another example faceplate according to a further example embodiment

of the disclosed concept.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

greater than onc (1.¢., a plurality).

As employed herein, the statement that two or more parts are
"coupled" together shall mean that the parts are joined together either directly or
joined through one or more intermediate parts.

As employed herein, the term "tastener" refers to any suitable
connecting or tightening mechanism expressly including, but not limited to, screws,
bolts, nuts (¢.g., without limitation, lock nuts) and combinations thereof.

As employed herein, the term “electrical switching apparatus™ refers to
mechanisms employed 1n electrical circuits such as, for example, without limitation,
circuit breakers, interrupters, switches and contactors. As employed herein, the term
“actuatable mechanism” shall be used to the portion of an “clectrical switching
apparatus’ that 1s switchable (e.g., without limitation, a manual operator, toggle
switch, etc.).

The disclosed concept 1s described 1n association with subminiature or
aircraft circuit breakers, although the disclosed concept 1s applicable to a wide range
of eclectrical switching apparatus for a wide range of different applications. Such
circult breakers can be employed, for example and without limitation, 1n aircraft
alternating current (AC) electrical systems having a typical frequency of about 400
Hz, but can also be used 1n direct current (DC) systems. It will also become evident

that the disclosed concept 1s applicable to other types of circuit breaker panels
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including those used in AC systems operating at other frequencies; to larger circuit
breakers, such as miniature residential or commercial circuit breakers; and to a wide
range of circuit breaker applications, such as, for example, without limitation,
residential, commercial, industrial, acrospace, and automotive. As further non-
limiting examples, both AC (¢.g., without limitation, 120, 220, 480-600 VAC)
operation at a wide range of frequencies (¢.g., without limitation, 50, 60, 120, 400 Hz,
and higher or lower frequencies) and DC operation (¢.g., without limitation, 42 VDC)
are possible.

Referring to FIGS. 1-4, an example ¢electrical switching apparatus
panel, more particularly an example plug-in circuit breaker panel 2, 18 shown.
Although not limited thereto, the example panel 2 1s particularly suited for use in an
acrospacc (¢.g., aircraft) clectrical systems. The plug-in circuit breaker panel 2
includes a housing 4, an clectrical bus structure 6 coupled to the housing 4, a number
of first plug-in members 8 (shown 1n hidden line in FIG. 4) coupled to the electrical
bus structure 6, and a number of circuit breakers 10 (two rows of fifteen circuit
breakers and five rows of fourteen circuit breakers are shown 1n the 1llustrated
example embodiment of FIGS. 1-4, although any suitable number can be employed).

Referring generally to FIGS. 3 and 4, each circuit breaker 10 includes a
first surface 12, an actuatable mechanism in the form of a manual operator 14 (e.g.,
without limitation, a push-pull operating handle) disposed from the first surface 12
and a second plug-in member 16 (FIG. 4) disposed opposite the first surface 12. The
second plug-in member 16 of cach of the circuit breakers 10 1s mated with a
corresponding one of first plug-in members &. Each second plug-in member 16 and
the mated corresponding first plug-in member & cooperate to provide one of a power
mput (¢.g., line) to, or a load output (¢.g., load) from, the corresponding circuit
breaker 10 via the electrical bus structure 6. The power input can be, for example, a
singlc phasc AC mput or a singlec DC input. Alternatively, the power input can be, for
example, a three-phase AC input.

A plate member, such as the example faceplate 18, 1s removably
coupled to the housing 4. In example embodiments of the disclosed concept,
taceplate 18 1s formed from a molded plastic, stamped metal (e.g., without limitation,

aluminum), or other suitable material. It is to be appreciated, however, that other
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suitable materials may be employed without varying from the scope of the disclosed
concept.

The faceplate 18 includes a generally planar member 19 (FIG. 3)
having a first surface 20, an opposite second surface 22 and a number of apertures 24
disposed through the first surface 20 and the opposite second surface 22 of the face
plate 18. The manual operator 14 of each of the circuit breakers 10 passes through a
corresponding one of the apertures 24. The first surface 12 of each circuit breaker 10
ogenerally engages the opposite second surface 22 of the face plate 18 cither directly or
via an o-ring 26 (as shown 1n FIG. 4) 1n order to maintain mating of cach of the
number of circuit breakers 10 with the corresponding first plug-in members 8.

The faceplate 18 further includes a number of inclined features 28
which extend from the opposite second surface 22 gencrally at or about a respective
apcrturc 24 of the number of aperturcs. Each inclined feature includes an inclined
surface 30 disposed opposite the second surtace 22 of the generally planar member 19
of the faceplate 18. The inclined surface 30 of the inclined feature 28 may include
nomenclature or other indicia 32 (FIG. 2), such as for example, without limitation,
symbols, letters and/or numbers defining a characteristic of the circuit breaker or
circuit within which it 1s installed (e.g., without limitation, “Landing Gear”, “Flaps”,
“Fuel”). The indicia 32 may be applied to (either permanently or temporarily), or
formed 1n or on, the faceplate.

As shown 1n the sectional view of FIG. 4, the inclined surface 30 is
disposed at a non-zero angle 0, with respect to the generally planar member 19. The
specified angle 0; may be determined based on the orientation of the panel
installation. In aircraft applications where the panel 2 1s installed 1n an overhead
orientation such that the faceplate 18 containing the circuit breakers 10 1s not oriented
In a way that provides a pilot or other aircraft personnel with 1deal line of sight, the
inclined feature 28 may be configured at an angle 6, that provides the pilot or other
aircraft personnel an optimum line of sight with the indicia 32 provided on the
inclined surface 30.

In the example shown 1n FIGS. 1-4, the angle 0, 1s about 15°, however
other angles may be employed without varying from the scope of the disclosed

concept. Depending on the particular arrangement, angles in the range of about 5° to
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about 60° have been preterred. It 1s to be appreciated that in addition to providing an
improved viewing angle for the indicia, embodiments of the disclosed concept also
generally allow for the placement of the electrical switching apparatus to be
condensed as the angled surfaces on which the mdicia 1s disposed require less panel
space than if the indicia were printed on a conventional flat panel.

As shown 1n the illustrated embodiment of FIGS. 1-4, multiple inclined
features may be joined together to form a single unitary inclined feature 34 (FIGS. 1
and 2) which may be disposed about more than one aperture 24.

The faceplate 18 may include a number of captive fasteners 36 (¢.g.,
without limitation, quarter-turn fastener(s)) removably engaging the housing 4 such
that the faceplate 18 1s removably coupled to the housing 4. Such arrangement
rcadily provides for maintecnance or inspection of one or more of the various circuit
brecakers 10, internal contactors, current sensing modules and clectronics line
replaceable units (LRUSs).

FIG. 5 shows a partial sectional view of another example panel 40 1n
accordance with another embodiment of the discloses concept. Panel 40 1s of
generally similar construction as the panel 2 previously described in conjunction with
FIGS. 1-4 except panel 40 includes a taceplate 42 according to another example
embodiment of the disclosed concept removably coupled to the housing 4. Faceplate
42 18 of similar construction as faceplate 18 except faceplate 42 further includes a
number of second inclined features 44 which extend from the opposite second surface
22 generally at or about a respective aperture 24 of the number of apertures. Each
second 1nclined feature 44 includes a second inclined surface 46 disposed opposite the
second surface 22 of the generally planar member 19 of the faceplate 42. The second
inclined surface 46 may include nomenclature or other indicia such as indicia 32
(previously described). The second inclined surface 46 1s disposed at a second non-
zcro angle 0, (different than the non-zero angle 0,) with respect to the gencrally planar
member 19. The specified second angle 8, may be determined based on the
orientation of the panel installation. In aircraft applications where the panel 40 1s
mstalled 1n an overhead orientation such that the faceplate 42 containing the circuit
breakers 10 1s not oriented 1n a way that provides a pilot or other aircraft personnel

with ideal line of sight, the inclined feature(s) 28 may be configured at an angle 0
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that provides the pilot or other aircraft personnel optimum line of sight with the
indicia 32 provided on the inclined surtace(s) 30, while the second inclined feature(s)
44, which would be disposed further from the pilot or other aircraft personnel, 44 may
be configured at the second angle 6, that provides optimum line of sight with the
indicia (not numbered) provided on the second inclined surface(s) 46.

FIG. 6 shows a sectional view of yet another example panel 50 1n
accordance with another embodiment of the disclosed concept. Panel 50 1s of
generally similar construction as the panels 2 and 40 previously described in
conjunction with FIGS. 1-4 and 5 except panel 50 includes a faceplate 52 according to
yet another example embodiment of the disclosed concept removably coupled to the

housing 4. Faceplate 52 1s of stmilar construction as faceplates 18 and 42 except

the opposite sccond surface 22 gencrally at or about a respective aperture 24 of the
number of apertures. Each third inclined feature 54 includes a third inclined surface
56 disposed opposite the second surface 22 of the generally planar member 19 of the
taceplate 52. The third inclined surface 56 may include nomenclature or other indicia
such as indicia 32 (previously described). The third inclined surface 56 1s disposed at
a third non-zero angle 03 (different than the non-zero angle 8; and the second non-zero
angle 0,) with respect to the generally planar member 19. The specified third angle 03
may be determined based on the orientation of the panel installation. In aircraft
applications where the panel 50 1s installed m an overhead orientation such that the
faceplate 52 containing the circuit breakers 10 1s not oriented 1n a way that provides a
pilot or other aircraft personnel with 1deal line of sight, the inclined feature(s) 28 may
be configured at an angle 0 that provides the pilot or other aircraft personnel
optimum line of sight with the indicia 32 provided on the inclined surface(s) 30, while
the second inclined feature(s) 44, which would be disposed further from the pilot or
other aircraft personncl, may be configured at the second angle 0, that provides
optimum line of sight with the indicia (not numbered) provided on the second inclined
surface(s) 46, and the third inclined feature(s) 54, which would be disposed even
further from the pilot or other aircraft personnel, may be configured at the third angle

03 that provides optimum line of sight with the indicia (not numbered) provided on the

third inclined surface(s) 56.
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While specific embodiments of the disclosed concept have been
described 1n detail, it will be appreciated by those skilled 1n the art that various
modifications and alternatives to those details could be developed 1n light of the
overall teachmgs of the disclosure. For example, it 1s contemplated that one or more
of the inclined surfaces of a faceplate may be additionally angled to face a particular
point 1n a manner similar to seats in a concert hall. Additionally, 1t 18 contemplated
that one or more rows of operators or actuators may be staggered from adjacent rows
(1.c., not arranged 1n vertical columns) 1n order to improve one or both of visibility of
1dentifying indicia or accessibility to such operators or actuators. Accordingly, the
particular arrangements disclosed herein are meant to be illustrative only and not
limiting as to the scope of the disclosed concept which is to be given the full breadth

of the claims appended and any and all equivalents thereof.
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CLAIMS

I. A faceplate for use in a panel for electrical switching apparatus, the faceplate
comprising:

a generally planar member having a first surtace, an opposite second surface and a
number of apertures disposed through the first surtace and the opposite second surface,
each aperture being configured {o receive an actuatable mechanism of an electrical
switching apparatus therethrough; and

a number of inclined features, each of the inclined features extending from the
opposite second surface about a respective aperture of the number of apertures, at least one
inclined feature having an inclined surface disposed opposite the opposite sccond surface
of the generally planar member,

wherein the inclined surface 1s disposed at a non-zero angle (61) angle with respect to

the generally planar member.

2. The faceplate of claim 1, wherein the inclined surface of at least one of the number

of inclined features includes an indicia defining a characteristic of the electrical switching
‘apparatus or circuit associated with the aperture about which the inclined feature is
disposed.

3. The faceplate of claim 1, wherein the non-zero angle 1s in the range of from about
5 to about 60 degrees.

4. The faceplate of claim 1, wherein the non-zero angle is about 15 degrees.

5. The taceplate of claim 1, wherein the number of inclined features includes at least
two inclined features joined together to form a single unitary inclined feature.

6. The taceplate of claim 1, wherein the generally planar member includes a number
of captive fasteners structured to removably engage a housing of the panel such that the
faceplate 1s removably coupled to the panel.

7. 'The faceplate of claim 1, wherein a second inclined feature of the number of
inclined features includes a second inclined surface disposed opposite the opposite second
surface of the generally planar member, and

wherein the second 1nclined surface 1s disposed at a second non-zero angle different

from the non-zero angle with respect to the generally planar member.

CA 2868349 2018-03-28
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8. The faceplate of claim 7, wherein a third inclined feature of the number of inclined
features includes a third inclined surface disposed opposite the opposite second surface of
the generally planar member,

wherein the third inclined surface is disposed at a third non-zero angle with respect to

the generally planar member, and

wherein the third non-zero angle is different from both of the non-zero angle and the
second non-zero angle.

9. A panel for electrical switching apparatus comprising:

a housing;

an electrical bus structure coupled to the houéing;

a number of electrical switching apparatus electrically coupled to the bus structure,
each electrical switching apparatus having an actuatable mechanism and

the taceplate as recited in claim 1.

10. A panel for electrical switching apparatus comprising:

a housing;

an electrical bus structure coupled to the housing;

a number of electrical switching apparatus electrically coupler to the bus structure,
each electrical switching apparatus having an actuatable mechanism; and

the faceplate as recited in claim 7.

11. A panel tor electrical switching apparatus comprising:

a housing;

an electrical bus structure coupled to the housing;

a number of electrical switching apparatus electrically coupled to the bus structure,
each electrical switching apparatus having an actuatable mechanism; and

the faceplate as recited in claim 8.

CA 2868349 2018-03-28
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