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through terminals mounted within the accessible compart-
ment, for test points and pilot devices operating at low,
control voltages.
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TITLE: MCC UNIT TROUBLESHOOTING COMPARTMENT

FIELD OF THE INVENTION

The invention is generally directed to a motor control center unit.

BACKGROUND OF THE INVENTION
[0001] A motor control center, also referred to as an MCC, is generally a cabinet-
like structure that is divided into modular sections designed to accept a plurality of
component motor control center units, also referred to as MCC units. An MCC unit is
generally a drawer-like container of electrical components, such as circuit breakers, motor
starters, relays, power meters, programmable logic controllers, and other control circuit
components used for electrical power distribution in industrial and commercial
applications. The MCC unit slides into an MCC section and plugs into a common power
bus running vertically along the back side of the MCC section. The MCC unit includes a
connector, also referred to as a stab assembly or stabs, arranged on the back side of the

unit, to plug into the power bus.

[0002] When an MCC unit is serviced, it is of utmost importance to prevent the
operator from being exposed to electrical shocks and arc flash hazards, collectively
“clectrical hazards.” In existing motor control center units, such as is disclosed in the
prior art US Patent 8,199,022, electrical feed-through terminals on the front panel of a
motor control center unit, convey test signals from internal test points, to enable
troubleshooting without opening the front panel. When not in use, the patent describes
that the terminals may be covered by a metal arc flash resistant cover. However, there is
no flexibility in expanding or modifying the test point terminals without drilling or
machining the front panel of the prior art MCC unit. Moreover, there is no provision for
installing or modifying pilot devices in the front panel of the prior art motor control

center unit, such as pilot lights, push buttons, selector switches, or other control devices.
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SUMMARY OF THE INVENTION

[0003] The troubleshooting compartment for a motor control center unit, is
accessible by an operator without exposing the operator to electrical hazards from high
power electrical components inside the motor control center unit. The troubleshooting
compartment provides flexibility in expanding or modifying feed-through terminals and
enables installing or modifying pilot devices, such as pilot lights, push buttons, selector
switches, or other control devices, both during the manufacture of customized motor

control center units and during field modification of motor control center units.

[0004] There are two example embodiments of the invention, both of which
comprise a troubleshooting compartment contained within the motor control center unit,
which is separate from the main line-voltage compartment of the motor control center
unit. In both embodiments, the troubleshooting compartment includes a hinged door
covering an access to the troubleshooting compartment from the front of the motor
control center unit, to enable operator access to the troubleshooting compartment without
need to open the main line-voltage compartment. In both embodiments, the
troubleshooting compartment includes feed-through terminals for test points and pilot
devices operating at low, control voltages presenting less of an electrical hazard. Feed-
through terminals may be metal conductors connected to low voltage test points within
the main line-voltage compartment. Feed through terminals pass through the wall of the
troubleshooting compartment and present a contacting surface that is available for
probing with an instrument, such as a frequency counter or voltmeter. Pilot devices are
low voltage devices that may include pilot lights, push buttons, selector switches, or other
control devices connected to low voltage test points within the main line-voltage
compartment. The pilot devices may be options and configurations chosen by customers
or engineers to monitor or control the main line-power components in the motor control
center unit. In both embodiments, the troubleshooting compartment provides flexibility
in expanding or modifying feed-through terminals and enables installing or modifying
pilot devices, both during the manufacture of customized motor control center units and

during field modification of motor control center units.

[0005] In the first example embodiment of the invention, a troubleshooting
compartment structure has a generally box-like shape with an access side mounted in an

aperture of a front door of the motor control center unit. The access side of the
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troubleshooting compartment structure is accessible by an operator through the aperture
in the front door of the motor control center unit. The compartment structure is
configured to provide separation and protection from electrical power components inside

the main low-voltage compartment.

[0006] In the first example embodiment of the invention, a troubleshooting
compartment door is mounted by a hinge on the troubleshooting compartment structure,
covering the aperture in the front door. The compartment door is configured to be opened

by the operator independently from the front door of the motor control center unit.

[0007] In the first example embodiment of the invention, a plurality of feed-
through electrical terminals are mounted on an electrical terminal block in the
troubleshooting compartment structure. The terminals are configured to be accessible by
the operator through the aperture in the front door of the motor control center unit, to
provide electrical access to test control points of electrical components inside the main
line-voltage compartment. The operator’s access may be accomplished without exposing
the operator to electrical hazards from the electrical components inside the main line-

voltage compartment.

[0008] The troubleshooting compartment provides flexibility in expanding or
modifying the feed-through terminals and enables installing or modifying pilot devices,
both during the manufacture of customized motor control center units and during field

modification of motor control center units.

[0009] In the second example embodiment of the invention, the motor control
center unit is divided into two compartments, the troubleshooting compartment and the
main line-voltage compartment. Both of the compartments have a respective and
mutually independent front door. The troubleshooting compartment has a generally box-
like shape with an access side in the front of the motor control center unit. The access
side of the troubleshooting compartment is accessible by an operator through the front of
the motor control center unit. The troubleshooting compartment has a compartment
divider to provide separation and protection from electrical hazards in the main line-

voltage compartment of the motor control center unit.

[0010] In the second example embodiment of the invention, a troubleshooting

compartment door is mounted by a hinge at the front of the motor control center unit,
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covering the access side of the compartment. The troubleshooting compartment door is
configured to be opened by the operator independently from the front door of the motor

control center unit.

[0011] In the second example embodiment of the invention, a plurality of feed-
through electrical terminals are mounted on an electrical terminal block in the
troubleshooting compartment. The feed-through terminals are configured to be accessible
by the operator through the access side in the front of the motor control center unit. The
feed-through terminals provide electrical access to test control points of electrical
components in the main line-voltage compartment of the motor control center unit,
without exposing the operator to electrical hazards from the electrical components inside

the motor control center unit.

[0012] The troubleshooting compartment provides flexibility in expanding or
modifying the feed-through terminals and enables installing or modifying pilot devices,
both during the manufacture of customized motor control center units and during field
modification of motor control center units. In this manner, the electrical components
within the motor control center unit may thus be safely tested without exposing the

operator to an electrical hazard.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Example embodiments of the invention are depicted in the accompanying

drawings that are briefly described as follows:

[0014] Figure 1A is a perspective view from the top right side of an example
embodiment of the invention in a motor control center unit, illustrating a first example
embodiment of the trouble shooting compartment with the compartment door being
mounted by a hinge on the compartment structure that is mounted in the front door of the

motor control center unit, the figure showing the compartment door closed.

[0015] Figure 1B is a perspective view from the top right side of the example
embodiment of the invention shown in Figure 1A, the figure showing the compartment
door open, revealing the feed-through electrical terminals being mounted on an electrical

terminal block inside the compartment structure, to be accessible by the operator.
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[0016] Figure 1C is a perspective view from the top right side of the example
embodiment of the invention shown in Figure 1A, the figure showing the troubleshooting
compartment structure having a generally box-like shape with one side being the access
side, the compartment structure being mounted in an aperture of the front door of the

motor control center unit.

[0017] Figure 1D is a generalized circuit schematic diagram and top cross
sectional view of an example embodiment of the invention shown in Figure 1A. The
figure shows the structure of the troubleshooting compartment having a generally box-
like shape with one side being the access side, the troubleshooting compartment structure
being mounted in an aperture of the front door of the motor control center unit. The
figure further schematically shows example feed-through electrical terminals being
mounted on the electrical terminal block inside the troubleshooting compartment
structure, connected to test control points inside the main line-voltage compartment,
without exposing the operator to electrical hazards from the main line-voltage

components inside the motor control center unit.

[0018] Figure 2A is a perspective view from the top right side of a second
example embodiment of the invention in a motor control center unit, illustrating a
troubleshooting compartment is formed by a compartment divider dividing the motor
control center unit into two compartments, namely the main line-voltage compartment
and the accessible compartment that is separate from the main line-voltage compartment,

the figure showing the compartment door closed.

[0019] Figure 2B is a perspective view from the top right side of the example
embodiment of the invention shown in Figure 2A, the figure showing the compartment
door open, revealing the feed-through electrical terminals being mounted on an electrical
terminal block inside the compartment structure, to be accessible by the operator through

the compartment door.

DETAILED DESCRIPTION OF THE EXAMPLE EMBODIMENTS

[0020] A troubleshooting compartment 1 for a motor control center unit 20, is
accessible by an operator without exposing the operator to electrical hazards from main
line-voltage components in the main line-voltage compartment 25 inside the motor

control center unit 20. The troubleshooting compartment 1 provides flexibility in
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expanding or modifying feed-through terminals 40 contained therein and enables
installing or modifying pilot devices 21 therein, such as pilot lights, push buttons, selector
switches, or other control devices, both during the manufacture of customized motor
control center units 20 and during field modification of motor control center units 20.

The high power electrical components within the motor control center unit 20 may thus

be safely tested without exposing the operator to an electrical hazard.

[0021] There are two example embodiments of the invention, both of which
comprise an accessible troubleshooting compartment 1 contained within the motor control
center unit 20, which is separate from the main line-voltage compartment 25 of the motor
control center unit 20. In both embodiments, the troubleshooting compartment 1 includes
a hinged door 4 covering an access side 16 to the troubleshooting compartment 1 from the
front side 67 of the motor control center unit 20, to enable operator access to the
troubleshooting compartment 1 without need to open the main line-voltage compartment
25. In both embodiments, the troubleshooting compartment 1 includes a terminal block 2
inside it, with feed-through terminals 40 for test points and with pilot devices 21

operating at low, control voltages to avoid an electrical hazard.

[0022] Figure 1A is a perspective view from the top right side of an example
embodiment of the invention in a motor control center (MCC) unit 20. The MCC unit 20
may contain electrical components, such as circuit breakers 26, motor starters, relays,
power meters, programmable logic controllers, and other control circuit components used
for electrical power distribution in industrial and commercial applications. The MCC unit
20 slides into an MCC section and plugs into a common power bus 24 running vertically
along the back side of the MCC section. The MCC unit 20 includes a stab assembly or
stabs 30, arranged on the back side of the MCC unit 20, to plug into the power bus 24.
The on/off handle 42 controls the on/off state of the circuit breaker 26. The figure
illustrates a first example embodiment of the trouble shooting compartment 1. The
troubleshooting compartment door 4 is mounted by a hinge 9 on the troubleshooting
compartment structure 15 (shown in Figure 1C) that is mounted in the MCC unit front

door 11 of the MCC unit 20, the figure showing the compartment door 4 closed.

[0023] In the first example embodiment of the invention, a troubleshooting
compartment structure 15 has a generally box-like shape mounted in an aperture 17 of a

front door 11 of the motor control center unit 20, the access side 16 of the troubleshooting
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compartment structure 15 being accessible by an operator through the troubleshooting
compartment door 4. The troubleshooting compartment structure 15 is configured to
provide separation and protection from high power components inside the main line-
voltage compartment 25 of the motor control center unit 20. Desirably, the
troubleshooting compartment structure 15 is mounted tenaciously in the aperture and
seals the aperture, so as to minimize the escape of arc blast or debris therefrom from the

inside of the enclosure, if an arcing event were to occur.

[0024] Figure 1B is a perspective view from the top right side of the example
embodiment of the invention shown in Figure 1A, the figure showing the troubleshooting
compartment door 4 open, revealing the feed-through electrical terminals being mounted
on an electrical terminal block 2 inside the troubleshooting compartment structure 15, to
be accessible by the operator through the aperture 17 in the unit front door 11 of the

motor control center unit 20.

[0025] In the first example embodiment of the invention, the troubleshooting
compartment door 4 is mounted by a hinge 9 on the troubleshooting compartment
structure 15 that is permanently mounted by means of welding, adhesives, and/or
fasteners, in the front door 11 of the motor control center unit 20, through the aperture 17.
The troubleshooting compartment door 4 is configured to be opened by the operator

independently from the front door 11 of the motor control center unit 20.

[0026] Figure 1C is a perspective view from the top right side of the example
embodiment of the invention shown in Figure 1A, the figure showing the troubleshooting
compartment structure 15 having a generally box-like shape with one side being the
access side 16. The composition of the troubleshooting compartment structure 15 should
be machinable to enable customization for installing or modifying pilot devices and it
should have good structural integrity to resist the explosive effects of an arc flash. The
troubleshooting compartment structure 15 may, for example, be a metal, for example steel
or aluminum, an injection molded thermoplastic such as a polycarbonate (for example,

Lexan ™) or a thermoset plastic composite, such as an epoxy-glass.

[0027] In the first example embodiment of the invention, a plurality of feed-
through electrical terminals 40 are mounted on an electrical terminal block 2 in the
troubleshooting compartment structure 15, configured to be accessible by the operator

and provide remote electrical access to test control points of high power electrical
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components inside the motor control center unit 20, without exposing the operator to
electrical hazards from the high power electrical components inside the motor control

center unit 20, while the unit front door 11 remains closed.

[0028] Figure 1D is a generalized circuit schematic diagram and top cross
sectional view of an example embodiment of the invention shown in Figure 1A, the figure
showing the troubleshooting compartment structure 15 having a generally box-like shape
with one side being the access side 16. The troubleshooting compartment structure 15 is
mounted in the aperture 17 of the front door 11 of the motor control center unit 20. The
unit front door 11 is shown mounted by means of a hinge on the motor control center unit
20. The schematic shows example feed-through electrical terminals 40 that are mounted
on the electrical terminal block 2 inside the troubleshooting compartment structure 15.
The feed-through electrical terminals 40 are connected to components with low voltage
test or control points 41 inside the main line-voltage compartment 25, without exposing
the operator to electrical hazards from the main line-voltage components 45 inside the

motor control center unit 20.

[0029] Feed-through terminals 40 may be metal conductors connected to low
voltage test points 41 within the main line-voltage compartment 25. Feed through
terminals 40 pass through the wall of the troubleshooting compartment 1 and present a
contacting surface that is available for probing with an instrument, such as a frequency
counter or voltmeter. The figure further schematically shows example pilot device 21
being mounted on the electrical terminal block 2 inside the troubleshooting compartment
structure, connected to test control points 41 inside the main line-voltage compartment
25, without exposing the operator to electrical hazards from the main line-voltage
components 45 inside the motor control center unit. Pilot devices 21 are low voltage
devices that may include pilot lights, push buttons, selector switches, or other control
devices connected to low voltage test points 41 within the main line-voltage compartment
25. The pilot devices 21 may be options and configurations chosen by customers or
engineers to monitor or control the main line-power components 45 in the motor control

center unit 20.

[0030] The troubleshooting compartment 1 provides flexibility in expanding or
modifying feed-through terminals 40 contained therein and enables installing or

modifying pilot devices 21 therein, such as pilot lights, push buttons, selector switches, or

-8-
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other control devices, both during the manufacture of customized motor control center
units 20 and during field modification of motor control center units 20. In this manner,
the electrical components within the main line-voltage compartment 25 may thus be

safely tested without exposing the operator to an electrical hazard.

[0031] Figure 2A is a perspective view from the top right side of a second
example embodiment of the invention in a motor control center unit 20B, illustrating a
troubleshooting compartment 1B is formed by a compartment divider 13, shown in Figure
2B, dividing the motor control center unit 20B into two compartments, namely the main
line-voltage compartment 25B and the accessible troubleshooting compartment 1B that is
separate from the main line-voltage compartment 25B. Figure 2A shows the
troubleshooting compartment door 4B closed and Figure 2B shows the troubleshooting

compartment door 4B open.

[0032] In the second example embodiment of the invention of Figures 2A and 2B,
the motor control center unit 20B is divided into two compartments, the troubleshooting
compartment 1B and the main line-voltage compartment 25B, both having a respective
and mutually independent front door 4B and 11B. The troubleshooting compartment 1B
has a generally box-like shape with an access side 16B in the front of the motor control
center unit 20B, the access side 16B of the troubleshooting compartment 1B being
accessible by an operator at the front of the motor control center unit 20B. The
troubleshooting compartment 1B is configured by means of the compartment divider 13
to provide separation and protection from hazardous high power electrical power
components in the main line-voltage compartment 25B of the motor control center unit

20.

[0033] In the second example embodiment of the invention, the troubleshooting
compartment door 4B is mounted by a hinge 9B on the front of the motor control center
unit 20B, covers the access side 16B, and is configured to be opened by the operator

independently from the front door 11B of the main line-voltage compartment 25B.

[0034] In the second example embodiment of the invention, a plurality of feed-
through electrical terminals 40 are mounted on an electrical terminal block 2 in the
troubleshooting compartment 1B. The plurality of feed-through electrical terminals 40
are configured to be accessible by the operator through the access side 16B in the front of

the motor control center unit 20B when the troubleshooting compartment door 4B is

9.
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opened, to provide electrical access to test control points of high power electrical
components of the main line-voltage compartment 25B, without exposing the operator to

electrical hazards from the high power inside the main line-voltage compartment 25B.

[0035] The troubleshooting compartment 1B provides flexibility in expanding or
modifying feed-through terminals 40 contained therein and enables installing or
modifying pilot devices 21 therein, such as pilot lights, push buttons, selector switches, or
other control devices, both during the manufacture of customized motor control center
units 20B and during field modification of motor control center units 20B. In this
manner, the electrical components within the motor control center unit may thus be safely

tested without exposing the operator to an electrical hazard.

[0036] Although specific example embodiments of the invention have been
disclosed, persons of skill in the art will appreciate that changes may be made to the
details described for the specific example embodiments, without departing from the spirit

and the scope of the invention.

-10-
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What is claimed is:

1. A troubleshooting compartment for a motor control center unit, comprising:

an accessible compartment contained within a motor control center unit, which is
separate from a main line-voltage compartment of the motor control center unit, the
accessible compartment having an access side to enable operator access to the accessible

compartment without need to open the main line-voltage compartment;

an accessible compartment door hinged on a front side of the motor control center

unit and covering the access side of the accessible compartment; and

feed-through terminals mounted inside the accessible compartment, for test points

or pilot devices or both, operating at low, control voltages to avoid an electrical hazard.

2. The troubleshooting compartment for a motor control center unit of claim 1,

wherein the accessible compartment further comprises:

a) a compartment structure having a generally box-like shape with one side being
the access side, the compartment structure being mounted in an aperture of a front door of
the motor control center unit, the compartment structure being configured to provide

separation and protection from electrical hazards inside the motor control center unit;

b) the accessible compartment door being mounted by a hinge on the compartment
structure, the accessible compartment covering the aperture in the front door of the motor
control center unit, the accessible compartment door being configured to be opened by the

operator independently from the front door of the motor control center unit; and

¢) the feed-through electrical terminals being mounted on an electrical terminal
block inside the compartment structure, the feed-through electrical terminals being
configured to be accessible by the operator to provide electrical access to the test points
or pilot devices, or both, inside the motor control center unit, without exposing the

operator to electrical hazards from the main line-voltage compartment.

-11-
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3. The troubleshooting compartment for a motor control center unit of claim 1,

wherein the accessible compartment further comprises:

a) a compartment divider forming one side of the accessible compartment, the
compartment divider dividing the motor control center unit into two compartments,
namely the main line-voltage compartment and the accessible compartment that is
separate from the main line-voltage compartment, the compartment divider being
configured to provide separation and protection of the accessible compartment from

electrical hazards from the main line-voltage compartment;

b) the accessible compartment door being mounted by a hinge at the front side of
the motor control center unit, the accessible compartment door covering the access side of
the accessible compartment, and being configured to be opened independently from a

front door of the main line-voltage compartment; and

¢) the feed-through electrical terminals being mounted on an electrical terminal
block inside the accessible compartment, the feed-through electrical terminals being
configured to be accessible by the operator through the opened accessible compartment
door, to provide electrical access to the test points or pilot devices, or both, inside the
motor control center unit, without exposing the operator to electrical hazards from the

main line-voltage compartment.

-12-
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