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MOTOR CONTROL CENTER AND COMMUNICATION |
SYSTEM THEREFOR

BACKGROUND

Field

The disclosed concept relates generally to motor control systems, and
more particularly, to motor control centers. The disclosed concept also relates to
communication systems for motor control centers. [

Background Information i

Motor control centers are used, for example, in some commercial and -
industrial applications to distribute electrical power to a variety of loads (e.g., without
limitation, relatively high power electrical motors, pumps, and other loads).

Figure 1, for example, shows a portion of a motor control center 10. The
motor control center 10 includes a multi-compartment enclosure 12 for receivi;ng a
plurality of motor control modules or subunits 14,16,18,20,22,24, commonly referred to
as “buckets”. Typically, each bucket (see, e.g., bucket 22 of Figure 1)is a rerriovable,
pull-out subunit that has, or is installed behind, a door 26. The door 26 is preferably
coupled to the enclosure 12 by hinges 28 (shown in phantom line drawing in Figure 1) to
permit access to motor control components of the bucket 22 while it is installe;d in the
enclosure 12. Motor control centers and subunits therefor are described in gre;ater detail,
for example, in commonly assigned U.S. Patent Nos. 7,684,199 and 7,688,572 and U.S.
Patent Application Publications 2011/0149480, 2008/0258667, and 2008/0022673 all of
which are hereby incorporated herein by reference.

Traditionally, communication network systems are motor control center
subunit-based. That is, the communication modules for the systems are mount;ed on the
subunits or buckets such that, when a subunit or bucket is removed, the corresponding
communication module is also removed. This can cause a wide variety of protl>lems. For
example, when a bucket including the communication module is unplugged from the
motor control center, the computerized controlling program loses the connection which
may cause a malfunction of the system. Furthermore, the buckets are replaced or
rearranged on a relatively regular basis, which means the main software progre;im would

!
|
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need to be configured. This would require expert assistance to re-address all of 'the
buckets. Among other disadvantages, are lost production, due to downtime to address the
system failure.

There is room for improvement in motor control centers, and in

communication systems therefor.

SUMMARY

These needs and others are met by embodiments of the disclosedfconcept,
which are directed to a communication system for a motor control center wherein, among
other benefits, the communication module of the system is based in-the motor control
center structure rather than being removable with the individual subunit or buck;et.

As one aspect of the disclosed concept, a communication system lis
provided for a motor control center. The motor control center includes an enclogure and
a plurality of subunits. The enclosure comprises a framework for dividing the e%lclosure
into a plurality of compartments. The subunits are removably disposed within the
compartments. The communication system comprises: a mounting bracket structured to
be fixedly attached to the framework within a corresponding one of the compartments,
the mounting bracket comprising a hinge; and a communication module mounted on the
mounting bracket, the communication module comprising a housing and a numl!)er of
features disposed on the housing. The hinge of the mounting bracket is structured to
allow the communication module to pivot with respect to the compartment to pri()vide
access to the features.

The mounting bracket may further comprise a first portion and a lsecond
portion, wherein the hinge pivotably couples the first portion to the second poﬂion. The
first portion may be structured to be fixedly attached to the framework, and the | r
communication module may be mounted on the second portion.

The communication system may further comprise a plurality of vivireways,
and the enclosure of the motor control center may further comprise a top, a bottom, a first
end, and a second end. A plurality of the compartments may be disposed one on top of
another to form a number of columns between the first end and the second end of the

enclosure. Each of the columns may include a first side and a second side disposed
I
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opposite and distal from the first side, and each of the columns may include a plurali!ty of
wireways. A first wireway may extend between the top and the bottom of the enclosure
adjacent to the first side of a corresponding one of the columns, and a second wireway
may extend between the top and the bottom of the enclosure adjacent to the second side
of the corresponding one of the columns. The communication module may further 1
comprise a plurality of cables or wires, wherein at least one of the cables or wires is -
disposed in each of the first wireway and the second wireway. |

The communication system may further comprising a shield for shielding
electromagnetic interference between a number of cables or wires disposed in the
wireways.

A motor control center employing the aforementioned communication|

system, is also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS |

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

Figure 1 is an isometric view of a portion of a motor control center and,
subunits therefor; |

Figure 2 is a simplified isometric view of a motor control center and !
communication system therefor, in accordance with an embodiment of the disclosed |
concept, showing one subunit being withdrawn from the motor control center enclosure;

Figure 3 is a simplified front elevation view of a portion of the motor ‘
control center and communication system therefor of Figure 2, shown after the subunitli
has been removed; ’

Figure 4 is a simplified front elevation view another portion of the motor
control center, and communication system and wireways therefor, in accordance with an
embodiment of the disclosed concept; |

Figure 5 is a schematic diagram for the motor control center and

communication system therefor;
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i

Figure 6 is a front elevation view of a mounting bracket fora
communication module of the communication system, in accordance with an
embodiment of the disclosed concept, showing the mounting bracket in the open position;

Figure 7 is a front elevation view of the mounting bracket of Figure 6,
modified to show the bracket in the closed position; ’

Figure 8 is a top plan view of the mounting bracket of Fiéure 7, shown
with a communication module mounted thereto, in accordance with an ehbodiment of
the disclosed concept; and :

Figure 9 is a side elevation view of the mounting bracket; and
communication module of Figure 8. ,

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Directional phrases used herein, such as, for example, left, right, front,

back, top, bottom and derivatives thereof, relate to the orientation of the elements shown
in the drawings and are not limiting upon the claims unless expressly re:cited therein.

As employed herein, the term “motor control center” refers to any known
or suitable low voltage control gear expressly including, but not limited to, switchboards.

As employed herein, the term “low voltage control gear” refers to any
known or suitable electrical apparatus having a horizontal bus feeding a series of vertical
buses and associated electrical switching apparatus or subunits and expressly includes,
but is not limited to, motor control centers and switchboards. |

As employed herein, the term “fastener” refers to any suitable connecting

or tightening mechanism expressly including, but not limited to, rivets, screws, bolts and
the combinations of bolts and nuts (e.g., without limitation, lock nuts) %md bolts, washers
and nuts. |

As employed herein, the statement that two or more par;f:s are “connected”
or “coupled” together shall mean that the parts are joined together either directly or
joined through one or more intermediate parts. Further, as employed herein, the
statement that two or more parts are “attached” shall mean that the parts are joined

I

together directly.

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

Figures 2-4 show a communication system 200 for a motor control center
100 (partially shown in Figures 2-4; shown schematically in Figure 5). The motor
control center 100 includes an enclosure 102 and a plurality of subunits 104,106 (see also
subunits 104’ and 106’ in Figures 2 and 4). More specifically, the enclosure 102
comprises a framework 110 for dividing the enclosure 102 into a plurality of
compartments 112 (see also compartment 112’ of Figure 4).

As best shown in Figure 2, each subunit 104 (shown in simplified form in
Figure 2) is removably disposed within a corresponding compartment 112. In the
example shown, the compartment 112 includes a pivotable door 108, which is shown in
the open position, to permit the subunit 104 to be removed from the enclosure
compartment 112. It will be appreciated that such door (e.g., without limitation, door
108), or other suitable cover (not shown), has been removed in Figures 3 and 4 for ease
of illustration. It will further be appreciated that the motor control center 100 may have
any known or suitable alternative number and/or configuration (not shown) of subunits
(e.g., 104,104',106,106") other than what is shown and described herein, without
departing from the scope of the disclosed concept.

The communication system 200 includes a mounting bracket 202 (best
shown in Figures 6-9), which is fixedly attached to the framework 110 of the motor
control center enclosure 102, within a corresponding one of the compartments 112
thereof (see also mounting bracket 202’ attached to framework 110 within compartment
112’ of Figure 4). Among other benefits, the mounting bracket 202 includes a hin%ge 204.
A communication module 210 (best shown in Figures 8 and 9; shown in simpliﬁe?d form
in Figures 2-4; shown schematically in phantom line drawing in Figure 5) is moutilted on
the mounting bracket 202,

As best shown in Figures 8 and 9, the communication module 210
includes a housing 212 having a number of features 214,216 disposed thereon. The hinge
204 is structured to allow the communication module to pivot (e.g., without limiteition,
between an opened position, shown in solid line drawing in Figure 8, and a closedz

position, partially shown in phantom line drawing in Figure 8) with respect to the ‘
i
i
:

-5-
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compartment 112. In this manner, the hinged mounting bracket 202 provides access to
the communication module features 214,216, as will be discussed in greater detail |
hereinbelow. ’
As shown in Figures 6-8, the mounting bracket 202 preferably includes a
first portion 206, and a second portion 208, wherein the hinge 204 pivotably couple’s the
first portion 206 to the second portion 208. In the example shown and described he}ein,
the first portion 206 is fixedly attached to the framework 110 of the motor control center
100 (see, for example and without limitation, Figures 2-4). The communication module
210 is mounted on the second portion 208 in any known or suitable manner. For example
and without limitation, a plurality of fasteners could be employed both to suitably fasten
the first portion 206 to the framework 110, and to fasten the communication modul? 210
to the second portion 208 of the mounting bracket 202. In addition, or alternatively, the
housing 212 of the communication module 210 may include a recessed channel 226, and
the second portion 208 of the mounting bracket 202 may include a DIN rail 222, wherein
the DIN rail 222 is structured to be disposed in the recessed channel 220 to secure the
communication module 210 to the second portion 208 of the mounting bracket 202iin a
generally well known manner, as shown in Figure 9. :
Referring again to Figure 3, it will be appreciated that the communic':ation
module 210 and, in particular, the mounting bracket 202 therefor, could be suitably
attached within the corresponding compartment 112 of the motor control center enélosure
102 in any known or suitable configuration. For example and without limitation, the
bracket 202 and communication module 210 may be mounted on the side (e.g., right side
from the perspective of Figure 3) of the framework 110 of the compartment 112, as
shown in solid line drawing in Figure 3, or on the top framework 110 of the compartment
112, as shown in simplified form in phantom line drawing in Figure 3. Regardless? of the
mounting location within the compartment 112, it will be appreciated that, in accordance
with the disclosed concept, the communication module 210 remains disposed with!in the
compartment 112 and fixedly attached to the motor control center 100, even when ‘the
corresponding subunit (see, for example, subunit 104 of Figure 2) has been removed from

the compartment 112. Among other benefits, this advantageously keeps the !

f

l
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communication system 200 intact (e.g., without limitation, the specific position within
the motor control center 100 can be readily identified and verified). |

One difficulty associated with maintaining the communication module 210
fixedly attached within the compartment 112 in such a structured-based manner, is tile
ability to access the aforementioned features (e.g., without limitation, features 214,216
(Figures 8 and 9)) of the communication module 210, within the relatively tight conhnes
of the compartment 112. In the non-limiting example shown and described herein, the
features 214,216 include at least one switch 214 (see, for example and without limitalttion,
DIP switch 214 of Figure 8; also shown schematically in Figure 5), and at least one -
connector 216 (see, for example, Ethernet receptacle 216 (shown in simplified form !m
phantom line drawing in Figures 8 and 9; also shown schematically in Figure 5)). F(?r
example and without limitation, motor control center users must be able to access thé DIP
switch 214 (Figure 8) when the subunit (see, for example, subunit 104 of Figure 2) is
removed. It will be appreciated that the communication module 210 is suitable for i
protocol such as, for example and without limitation, Ethernet and Modbus protocols.
However, any known or suitable alternative protocol option could be employed, witﬂout
departing from the disclosed concept. In any event, such protocol options need to ID
register in the form of the DIP switch 214 to arrange a specific address code. It will a!tlso
be appreciated that the communication module 210 is capable, for example, of being
addressed remotely, for example and without limitation, using any known or suitable!
website based software, a home computer, or any other suitable communication element
300 (see, for example and without limitation, communication element 300 shown in |
simplified form in phantom line drawing in Figure 5).

Accordingly, the disclosed communication system 200 provides a |
mechanism for keeping the communication module 210 in a fixed position relative to the
motor control center 100, while allowing it to pivot on a unique mounting bracket ZOi
mounted to the motor control center enclosure framework 110, within a corresponding
compartment 112 of the enclosure 102. In this manner, the advantages of hard-mountiing
the communication module 210, such that it is fixed to the motor control center 100, are

realized, while at the same time providing necessary access to communication module

features (e.g., without limitation, switches 214; connectors 216).
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In addition to the foregoing, the disclosed communication system 200‘"
preferably further includes a number of additional unique and advantageous featuresf. For
example and without limitation, the example communication system 200, preferably
includes a plurality of wireways 230,232 (Figures 2-4; see also wireways 230,232 §f
Figures 2 and 4), which comprise passageways for cables or wires 240,242,244 (see, for
example cables 240,242,244 partially shown in simplified form in Figure 4). More;
specifically, as shown in Figure 2, the motor control center enclosure 102 includes a top
114, a bottom 116, and opposing first and second ends 118,120. A plurality of the
aforementioned compartments 112 (see also compartment 112’ of Figure 4) are disposed
one on top of another to form a number of columns 130,130". Four such columns (;e.g.,
130,130") are shown in Figure 2, one column 130 is shown in Figure 3, and porti011':1s of
two columns 130,130’ are shown in Figure 4. '

As best shown with reference to column 130 in Figure 4, it will be !"
appreciated that each of the columns (e.g., 130) includes a first side 132 and a second
side 134 disposed opposite and distal from the first side 132. In accordance with ;the
disclosed concept, each of the columns 130 also includes a plurality of wireways
230,232. More specifically, as shown in Figure 4, a first wireway 230 extends “
longitudinally between the top and bottom 114,116 of the motor control center eﬁclosure
102, adjacent to the first side 132 of the column 130, and a second wireway 232 éxtends
in a similar manner adjacent to the second side 134 of the column 130. Accordirjlgly,
wireways 230,232 (see also wireways 230",232') are provided on both sides 132,134 of
the compartments 112, such that wires or cables 240,242,244 can neatly and efféctively
extend from within the compartment 112 into and through an appropriate nearb§ wireway
230,232.

!

P

1

EXAMPLE
By way of a non-limiting example, which is provided solely for purposes
of illustration and is not intended to limit the scope of the disclosed concept, m Figure 4,
an Ethernet cable 240 extends outwardly (e.g., to the left from the perspective of Figure
4) from the communication module 210 and, in particular, from a connection vaith

Ethernet connector 214 (shown in simplified form in Figures 8 and 9), and into wircway

[
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230. A 24 VDC control circuit wire 242 (shown in simplified form in phantom lirl."1e
drawing in Figure 4; also shown schematically in Figure 5) also extends (e.g., to the left
from the perspective of Figure 4) toward and into the same wireway 230. A third cable,
which in the example shown and described herein is a 120 VAC control circuit wire 244,
extends in the opposite direction (e.g., to the right from the perspective of Figure 4) into
and through wireway 232 on the opposite side of the compartment 112. ,'

Accordingly, it will be appreciated that the disclosed communication
system 200 advantageously provides additional passageways (e.g., without limitétion,
wireways 230,230’, 232,232") for accommodating any known or suitable type an;d/or
configuration of wires or cables (e.g., without limitation, 240,242 ,244) associatef'd with
the communication module 210 and/or the motor control center compartment 1 1,32,
generally. :

The disclosed motor control center 100 also preferably further in;'cludes a
shield 250 (Figures 2-4) for shielding electromagnetic interference that may océur
between one or more of the aforementioned cables or wires (e.g., 240,242,244) , within the
wireways 230,230,232,232", Preferably, the shield comprises a steel divider 2?0. In the
example shown and described herein, the steel divider 250 is formed, at least il?i part, by
the aforementioned framework 110 of the motor control center enclosure 102. ‘More
specifically, the additional wireway (e.g., 232) of the disclosed system 200 separates or
divides at least adjacent wireways (see shield 250 between wireways 232’ and ;230 of
Figures 2-4). In this manner, the shield 250 segregates, for example and without
limitation, relatively big and bulky power cabling from relatively sensitive {
communication system wiring. Accordingly, the shield or steel divider 250 ﬁinctions to
turn each wireway 230,230',232,232’ into a segregated steel chamber, to isola;lte
undesirable electromagnetic interference.

It will be appreciated that although that all of the foregoing ad%fantageous
features (e.g., without limitation, pivotable mounting bracket 202 for fixedly ;rnounting
the communication module 210 to the motor control center enclosure framevs[rork 110;
unique configuration of a plurality of wireways 230,230',232,232"; shield 256) are
described in combination hereinabove, for economy of disclosure, that embo,diments

1%
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featuring only one or two of these features are also within the scope of the disclosed 3
concept.

While specific embodiments of the disclosed concept 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 the disclosed concept which is to be

given the full breadth of the claims appended and any and all equivalents thereof.

-10-
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|

What is claimed is:

}

1. A communication system for a motor control center, said motor control
center including an enclosure and a plurality of subunits, the enclosure comprising a
framework for dividing said enclosure into a plurality of compartments, said subunits
being removably disposed within said compartments, said communication system
comprising:

a mounting bracket structured to be fixedly attached to said framewm%k
within a corresponding one of said compartments, said mounting bracket comprising a
hinge; and 1
a communication module mounted on said mounting bracket, said

communication module comprising a housing and a number of features disposed on s;aid
housing, i
wherein said hinge of said mounting bracket is structured to allow said
communication module to pivot with respect to said compartment to provide access to
said features. |

2. The communication system of claim 1 wherein said mounting bracket I
further comprises a first portion and a second portion; and wherein said hinge pivotab:lly
couples the first portion to the second portion, |

3. The communication system of claim 2 wherein the first portion is |
structured to be fixedly attached to said framework; and wherein said communication |
module is mounted on the second portion. |

4. The communication system of claim 3 wherein the housing of said |
communication module includes a recessed channel; wherein the second portion of said
mounting bracket includes a DIN rail; and wherein said DIN rail is disposed in said |
recessed channel. ‘

5. The communication system of claim 1 wherein said number of features
includes at least one switch and at least one connector; and wherein said communicatioin
module is structured to be pivotable on said mounting bracket to access said at least one
switch and said at least one connector within said compartment. !

6. The communication system of claim 1 further comprising a plurality of |

wireways; wherein the enclosure of said motor control center further comprises a top, a
|

|
-11- :
|
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bottom, a first end, and a second end; wherein a plurality of said compartments are

[
|

disposed one on top of another to form a number of columns of said compartments
between the first end and the second end of the enclosure; wherein each of said columns

includes a first side and a second side disposed opposite and distal from the first side; arid

wherein each of said columns includes a plurality of wireways. ;

7. The communication system of claim 6 wherein said plurality of wireways

is a first wireway extending between the top and the bottom of the enclosure adjacent to

the first side of a corresponding one of said columns, and a second wireway extending !

between the top and the bottom of the enclosure adjacent to the second side of said
corresponding one of said columns; wherein said communication module further :
comprises a plurality of cables or wires; and wherein at least one of said cables or wires

18 disposed in each of said first wireway and said second wireway. f
8. The communication system of claim 6 further comprising a shield for

shielding electromagnetic interference between a number of cables or wires disposed in

said wireways.
9. The communication system of claim 8§ wherein said shield is steel divider;

and wherein said steel divider is formed at least in part by said framework. ,'

10.  The communication system of claim 1 further comprising a ,'
communication element for communicating with said communication module.
11. A motor control center comprising:

an enclosure comprising a framework for dividing said enclosure into a

plurality of compartments;

a plurality of subunits, said subunits being removably disposed within said

compartments; and ;

!
!

a communication system comprising:

a mounting bracket fixedly attached to said framework with’in a
corresponding one of said compartments, said mounting bracket comprising a hinge, and
a communication module mounted on said mounting bracke"t, said

communication module comprising a housing and a number of features disposed on said

|

housing,
f

-12- |
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wherein said hinge of said mounting bracket allows said
communication module to pivot with respect to said compartment to provide access to
said features.

12. The motor control center of claim 11 wherein said mounting bracket
further comprises a first portion and a second portion; and wherein said hinge pivotably
couples the first portion to the second portion.

13.  The motor control center of claim 12 wherein the first portion is fixedly
attached to said framework; and wherein said communication module is mounted on the
second portion.

14.  The motor control center of claim 13 wherein the housing of said
communication module includes a recessed channel; wherein the second portion of said
mounting bracket includes a DIN rail; and wherein said DIN rail is disposed in said
recessed channel.

15. The motor control center of claim 11 wherein said number of features

includes at least one switch and at least one connector; and wherein said communication

module is pivotable on said mounting bracket to access said at least one switch and said

at least one connector within said compartment.

16.  The motor control center of claim 11 further comprising a plurality of
wireways; wherein the enclosure of said motor control center further comprises a top, a
bottom, a first end, and a second end; wherein a plurality of said compartments are ,"
disposed one on top of another to form a number of columns of said compartments ‘;
between the first end and the second end of the enclosure; wherein each of said columns
includes a first side and a second side disposed opposite and distal from the first side; aﬁd
wherein each of said columns includes a plurality of wireways. :

17. The motor control center of claim 16 wherein said plurality of wireways ;‘is

a first wireway extending between the top and the bottom of the enclosure adjacent to the

!

first side of a corresponding one of said columns, and a second wireway extending

between the top and the bottom of the enclosure adjacent to the second side of said .
corresponding one of said columns; wherein said communication module further '
comprises a plurality of cables or wires; and wherein at least one of said cables or wirefs

is disposed in each of said first wireway and said second wireway.

-13-
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l
18.  The motor control center of claim 16 further comprising a shield for

shielding electromagnetic interference between a number of cables or wires disposed in

said wireways.

19.  The motor control center of claim 18 wherein said shield is stee?l divider;

and wherein said steel divider is formed at least in part by said framework.
20.  The motor control center of claim 11 further comprising a communication

element for communicating with said communication module.

-14-
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ABSTRACT OF THE DISCLOSURE |

A communication system is provided for a motor control center. The

motor control center includes an enclosure and a plurality of subunits. Thef: enclosure
comprises a framework for dividing the enclosure into a plurality of compartments. The
subunits are removably disposed within the compartments. The communication system
includes a mounting bracket fixedly attached to the framework, within a cprresponding
one of the compartments, and a communication module mounted on the miounting
bracket. The communication module includes a housing and a number of 'features such
as, for example and without limitation, a DIP switch and electrical conneciftor(s), disposed
on the housing. Accordingly, when the subunit is removed from the com{partment, the
communication module remains, fixed to the enclosure framework. The ‘mounting

bracket includes a hinge that allows the communication module to pivot with respect to
|

the compartment to provide access to the features. ’

i

-15-
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|

1. Un sistema de comunicaciones KZOO) para un

centro de control de motores (100), dicho centro de control de
motores (100) incluyendo un alojamiento (102) y una pluralidad
de sub-unidades (104, 106; 104', 106'), el alojamiento (102)
comprendiendo un armazdé4n (110) para dividir digho alojamiento
(102) en una pluralidad de compartimentos (1124 112'), dichas
sub-unidades (104, 106; 104', 106') estando Edispuestas de
manera removible dentro de dichos compartimentds (112, 1124'),
dicho sistema de comunicaciones (200) comprendiendo:

una abrazadera de montaje (202) estructurada para
unirse de manera fija a dicho érmazén (110) .dentro de uno
correspondiente de dichos compartimentos (112i 112'), dicha
abrazadera de montaje (202) comprendiendo ung articulacién
(204); vy

un médulo de comunicaciones (210) montado sobre
dicha abrazadera (202), dicho médulo de comunicaciones (210)
comprendiendo un alojamiento (212) y uh numero de

x

caracteristicas (214, 216) dispuestas en dicho alojamiento
(212),

en donde dicha articulacién (204) de dicha
abrazadera de montaje (202) se estructura para permitir que
dicho médulo de comunicaciones (210) pivotee con respecto a
dicho compartimento (112, 112') para proporcionar acceso a

dichas caracteristicas (214, 216).

|
|
t
1
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2. El sistema de comunicaciones (2d0) de 1la
reivindicaciénbl, en donde dicha abrazadera de montaje (202)
édemés comprende‘ una primera porcidén (206) y una ségunda
porcién‘(ZOS);'y en donde dicha articulaéién (204X acopla a
manera de pivote la primera porcién (206) con ia segunda
porcidédn (208).

3. El sistema de comunicaciones (ZOp) de 1la
reivindicacién 2, en donde la primera porcidn E(206) se
estructura para unirse de manera fija a dicho armazén (110); y
en donde dicho mdédulo de comunicaciones (210) se monta en la
segunda posicién (208). |

4, El sistema de comunicaciones (200) de 1la
reivindicacién 3, en donde el alojamiento (212)' de dicho
médulo de comunicaciones (210) incluye un canaf rebajado
(220); en donde la segunda porcidén (208) de dicha abrazadera
de montaje (202) incluye un riel DIN (222); y en donde dicho
riel DIN (222) se dispone en dicho canal rebajado (230).

5. El sistema de ~comunicaciones (200) de 1la
reivindicacién 1, en donde dicho nuUmero de caracteristicas
incluye por lo menos un interruptor (214) y por l? menos un
conector (216); y en donde dicho médulo de comunicaciones

(210) se estructura para ser capaz de pivotar sobre dicha

abrazadera de montaje (202) para obtener acceso a diﬁho por 1lo

b
|

menos un interruptor (214) y dicho por lo menos un conector

(216) dentro de dicho compartimento (112).
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6. El sistema de comunicaciones (200) de 1la
reivindicacién 1, comprendiendo ademas una plural&dad de vias
de cables (230,.232); en donde el alojamiento (102) de dicho
centro de control de motores (100) ademds comprende una parte
superior (114), una parte inferior (116), un primer extremo
(118), y un segundo extremo (120); en donde una ﬁluralidad de
dichos compartimentos (112, 112') se disponen uno encima de
otro para formar un numero de columnas (130, 130;) de dichos
compartimentos (112) entre el primer extremo (118) 'y él
segundo extremo (120) del alojamiento (102); en donde cada una
de dichas columnas (130) incluye un primer ladol(132) y un
segundo lado (134) dispuesto opuesto y distante‘ del primer
lado (132); y en donde cada una de dichas coiumnas (130)
incluye una pluralidad de vias de cables (230, 232).

7. El sistema de comunicaciones (500) de 1la
reivindicacién 6, en donde dicha pluralidad de vias de cables
(230, 232) es una primera via de cables (230) e&tendiéndose
entre la parte superior (114) y la parte superior (116) del
alojamiento (102) adyacente al primer lado (132) dé una
correspondiente de dichas columnas (130f, y una segundé via de
cabies (2325 éxténdiéndose entre la parte superiog”(ll4) y la
parte. inferior (116). del alojamiento (102) adyacente al
segundo lado (134) de dicha una correspondientg de dichas

columnas (130); en donde dicho mdédulo de comunicaciones (210)

comprende ademas una pluralidad de cables o alambres (240,
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242, 244); y en donde por lo menos uno de dichoé éables o
alambres (240, 242, 244) se dispone en cada una deldicha via
de cables'(230) y dicha segunda via de cables (232).§
8. El sistema de comunicaciones (206) de la
reivindicacién 6, comprendiendo ademds un blindaje (250) para
blindar interferencia electromagnética entre un numero de
cables o alambres (240, 242, 244) dispuesto en dichés vias de
cables (230, 232). ‘
| 9. El sistema de comunicaciones (200) de 1la
reivindicacién 8, en donde dicho blindaje es un divisor de
acero (250); y en donde dicho divisor de acero (250) se forma
por lo menos en parte por dicho armazdn (110).
10.. El sistema de comunicaciones (200) de 1la

r

reivindicacién 1, comprendiendo ademds un elemento de
b

comunicaciones (300) para comunicarse con dicho mbédulo de

comunicaciones (20).

11. Un centro de control de motores

|
|

(100) que
comprende: |

un alojamiento (102) que comprende un armézén (110)
para dividir dicho alojamiento (102) hacia una plurblidad de
compartimentos (112, 112');

una pluralidad de sub-unidades (104, 106; 104",
106"), diéhas sub-unidades (104, 106; 104', 106') estando
dispuestas de manera removible dentro de dichos compartimentos

(112, 112"); y | |
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un sistema de comunicaciones (200) que comprende:

una abrazadera de montaje (202) unida de manera
fija a dicho armazén (110) dentro de uno correspbndiente de
dichos compartimentos (112, 112'), dicha abrazadera‘de montaje
(202) comprendiendo una articulacidén (204), y |

un médulo de comunicaciones (210) montado sobre
dicha abrazadera de montaje (202), dicho médulo de
comunicaciones (210) comprendiendo un alojamiento (212) y un
numero de caracteristicasr (214, 216) dispuestas sébre dicho
alojamiento (212),

en donde dicha articulacién (204) 'de dicha
abrazadera de montaje (202) permite que dicho médulo de
comunicaciones (210) pivotee con respecto é dicho
compartimento (112, 112') para proporcionar acceso ‘a dichas
caracteristicas (214, 216). \

12. El centro de control de motores (100) de la
reivindicacién 11, en donde dicha abrazadera de montgje (202)
ademéas comprende una primera porcién (206) y wuna segunda
porcidén (208); y en donde dicha articulacién (204)»écopla a
manera de pivote la primera porcidén (206) con la lsegunda
porcién (208). |

13. El centro de control de motores (lOOf de 1la
reivindicacién 12, en donde la primera porcidn (206) selune de

manera fija a dicho armazdédn (110); y en donde dicho médulo de

comunicaciones (210) se monta sobre la segunda porcidn (208).

b
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14. El centro de control de motores (1oox de 1la
feivindicacién 13, en donde el alojamiento (212) dé dicho
médulo de comunicaciones (210) incluye wun canal rébajado
(220); en donde la segunda porcidén (208) de dicha abrazadera
de montaje (202) incluye un riel DIN (222); y en dondé dicho
riel DIN (222) se dispone en dicho canal rebajado (220).1

15. El centro de control de motores (100)ide la
reivindicacién 11, en donde dicho numero de caracteristicas
incluyen por lo menos un interruptor (214) y por 1lo mehos un
conector (216); y en donde dicho mddulo de comunicapiones
(210) es capaz de pivotar sobre dicha abrazadera de montaje
(202) para obtener acceso a dicho por lo menos un interruptor
(214) y dicho por lo menos un conector (216) dentro de!dicho
compartimento (112).

16. El centro de control de motores (100) ge la
reivindicacién 11, comprendiendo ademds una pluralidad de vias
de cables (230, 232); en donde el alojamiento (102) de dicho
centro de control de motores (100) comprende ademas una parte
superior (114), una parte inferior (116), un primer extremo
(118), y un segundo extremo (120); en donde una pluralidad de
diéhos compartimentos (112, 112') se disponen uno enciﬁg de
otro para formar un numero de columnas (130, 130"') de d%chos
compartimentos (112) entre el primer extremo (118) y el
segundo extremo (120) del alojamiento (102); en donde cada una

de dichas columnas (130) incluye un primer lado (132) y un
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segundo lado (134) dispuesto opuesto vy distante; del primer
lado (132); y en donde cada una dé dichas coLumnaS (130)
inéluye una pluralidad.de vias de cables (230, 232) .

17. E1l céntro de control de motores (100) de la
reivindicacién 16, en donde dicha pluralidad de Viés de cables
(230, 232) es una primera via de cables (230) extendiéndose
entre la parte superior (114) y la parte superior (116) del
alojamiento (102) adyacente al primer lado (132) de una
correspondiente de dichas columnas (130), y una segunda via de
cables (232) extendiéndose entre la parte superio£ (114) vy la
parte inferior (116) del alojamiento (102) édyacente al
segundo lado (134) de dicha una correspondiente de dichas
columnas (130); en donde dicho médulo de comunicaciones (210)
comprende ademds una pluralidad de cables o a%ambres (240,

i

242, 244); y en donde por lo menos uno de dichos cables o
alambres (240, 242, 244) se dispone en cada una‘de dicha via
de cables (230) y dicha segunda via de cables (232) .

18. El centro de control de motores: (100) de la
reivindicacién 16, comprendiendo ademds un blindaje (250) para
blindar interferencia electromagnética entre un numero de
cables o alambres (240, 242, 244) dispuesto en dichas vias de
cables (230, 232).

19. El centro de control de motoresi (100) de 1la

reivindicacién 18, en donde dicho blindaje es un divisor de

acero (250); y en donde dicho divisor de acero (250) se forma



Y

por lo menos en parte por dicho armazédn (110).

20. El centro de control de motores (100) de
reivindicacién 11, comprendiendo ademads un elemento
comunicaciones (300) para comunicarse con dicho médulo

comunicaciones (20).

la

de

de



